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Aim: Although interferon (IFN) treatment in elderly patients
with chronic hepatitis C virus (HCV) infection has increased
with the aging Japanese population, few studies have exam-
ined the efficacy and safety of IFN treatment in this popula-
tion. We investigated the efficacy and safety of IFN treatment
in elderly patients with chronic HCV infection using the Japa-
nese Interferon Database.

Methods: Records of IFN treatment in 36 prefectures in
Japan from December 2009 to April 2013 were examined.
Patients with HCV infection who received IFN treatment were
selected. We compared the sustained virological response
(SVR) rate and the withdrawal from treatment proportion
among elderly patients (275 years) with those among younger
patients (<65 years, 65-74 years).

Results: We identified 15267 patients with chronic HCV
infection as the study cohort from the database. Of these, 310

patients were elderly with a mean age of 76.7 £ 1.95 years
{2.03%; men, 155; women, 155), and the majority (87%) were
treated with pegylated IFN. Lower SVR rates (aged <64 years,
65.3%; aged 65-74 years, 49.6%; aged =275 years, 46.5%;
P < 0.001) and higher withdrawal from treatment proportions
(aged <64 years, 15.0%; aged 65-74 years, 21.5%; aged 275
years, 32.4%; P < 0.001) were observed with aging.
Conclusion: We conclude that elderly patients with chronic
HCV infection taking IFN therapy achieved lower SVR rates
and a higher withdrawal from treatment proportion than
younger patients.
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INTRODUCTION

VER 170 MILLION patients are infected with
hepatitis C virus (HCV) worldwide.! HCV infec-
tion is the leading cause of liver disease, including
hepatic failure and hepatocellular carcinoma (HCC).*?
In the past decade, the recommended treatment for
chronic HCV infection has been interferon (IFN)
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therapy, and it consisted of pegylated IFN-0.-2a or -a-2b
(PEG IFN-a-2a or -a-2b) combined with ribavirin.® A
number of clinical trials have compared the efficacy and
safety of PEG IFN-0-2a and -0-2b treatment for chronic
HCV infection; however, in most study cohorts, the
mean age of the patients was between 40 and 55 years,”
and only a few studies were conducted on IEN treatment
in elderly patients with chronic HCV infection.®® Arase
et al.® conducted a study to compare the efficacy of
normal-dose IEN treatment (group A) with that of low-
dose IEN treatment (group B) in patients aged 65 years
and older with chronic HCV genotype 1 infection.” A
similar rate of sustained virological response (SVR) was
observed in both groups and a higher withdrawal from
treatment proportion due to adverse effects was found
in group A. A subsequent study of HCV genotype 2
showed similar SVR rates in both groups, and although
30% of patients required a reduction of the IFN dose, it
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did not affect withdrawal from treatment.” Nishikawa
et al.® similarly assessed the SVR and safety of PEG IEN-
o-2a by comparing the medical records of 319 young
patients (<65 years) and 108 elderly patients (265 years)
diagnosed with chronic HCV infection. In this study,
similar SVR rates and withdrawal from treatment pro-
portions were observed in both groups.

As the population in Japan ages, an increase in the use
of IEN treatment for elderly patients with chronic HCV
infection is predicted. Data in the Japanese Interferon
Database, comprising IFN treatment data collected from
across Japan, indicates that the mean age of patients
with chronic HCV is 60 years, which is approximately 10
years higher than was previously demonstrated by com-
parisons of the SVR rate following PEG IEN treatment.’
Little is known about the efficacy and safety of IFN
treatment in elderly patients, particularly those aged 75
years and older. We therefore evaluated the efficacy and
safety of IFN treatment in this age group of patients with
HCV infection using data from the Japanese Interferon
Database.

METHODS

Japanese Interferon Database

HE DATA ANALYZED in this study were obtained
from the Japanese Interferon Database, which col-
lected treatment data of patients with hepatitis B virus
(HBV) or HCV infection from 36 prefectures in Japan
between December 2009 and April 2013. The clinical
data were recorded using a standardized report form
that was filled out by medical practitioners. The form
included information on demographic characteristics
(region, sex, birth date), IFN treatment (type, date,
experience), IFN with or without ribavirin, diagnosis
(chronic hepatitis or cirrhosis), results of laboratory
tests (dates of tests, viral load, type of HCV genotype,
aspartate aminotransferase level, alanine aminotransfer-
ase [ALT] level, platelet count), adverse drug reactions
and outcomes (SVR, completion or withdrawal from
treatment).
This study was approved by the institutional review
board of the National Center for Global Health and
Medicine, Tokyo, Japan.

Study population

Data from patients with chronic HCV infection who
were treated between December 2009 and April 2013
were extracted from the database. Patients were
excluded if they had missing data in their medical
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records (sex, age, diagnosis, comorbid conditions [liver
diseases]), comorbid hepatitis B or cirrhosis, or if they
were aged less than 16 years. The patients were divided
into three age groups: less than 65 years (group 1);
65-74 years (group 2); and 75 years or more {group 3).

Statistical analysis

Descriptive statistics were calculated as absolute
numbers, percentages and means + standard deviation
(SD) for each group. The x-test was used to compare the
baseline characteristics of subjects (categorical vari-
ables), the efficacy and the safety outcomes (SVR or
withdrawal from treatment due to any reason or due to
adverse events) in the three study groups. We also com-
pared SVR in the study groups according to HCV geno-
type using the y*test. To explore the association of SVR
or withdrawal from treatment with the component char-
acteristics of elderly patients with chronic HCV infec-
tion, multivariate logistic regression was used to
calculated the adjusted odds ratio (OR) and its 95%
confidence intervals (CI). Covariates were included to
adjust for age, sex, treatment experience, genotype, viral
load, ALT level, platelet count and IEN type (with or
without ribavirin). Fisher’s exact test was also used to
explore the association between viral load level and
treatment duration in group 3. For all analyses, SAS
software version 9.3 was used (SAS Institute, Cary, NC,
USA).

RESULTS

Study patients

TOTAL OF 16 349 patients were recorded in the

Japanese Interferon Database between December
2009 and April 2013. After excluding some patients,
15 267 patients were included in this study (Fig. 1). The
majority of patients in all groups (group 1, 95.6%;
group 2, 95.3%; group 3, 87.1%) were treated with PEG
IFN-a-2a or -o-2b. The analyzed patient characteristics
of all groups in the study are shown in Table 1. Group 1
consisted of 10 729 patients (men, 5663; women, 5066)
with a mean age of 53.1 £ 9.35 years. The majority of
these patients were categorized as HCV genotype 1
(62.8%), genotype 2 (37.0%) or genotype 3 (0.2%).
Group 2 consisted of 4228 patients (men, 1875;
women, 2353) with a mean age of 68.4 £2.67 years.
The majority of these patients were categorized as HCV
genotype 1 (70.0%) or genotype 2 (30.0%). Group 3
consisted of 310 patients (2.0% of the total: men, 155;
women, 155) with a mean age of 76.7 £ 1.95 years. All
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Figure 1 Identification of  study
patients from the database. A total of
16 349 patients were extracted from the
Japanese Interferon Database between
December 2009 and April 2013, Of
these, 1082 patients were excluded for
the following reasons; missing data in
their medical records (sex, age, diagno-
sis, hepatitis virus infection type); aged
under 16 years; and comorbid hepatitis
B or cirrhosis. Some of the patients had
more than one reason for being
excluded. After excluding the patients,
15 267 patients were divided into three
age groups: <65 years {group 1); 65-74 Group 1

years {group 2); and 275 years (group 10,729 patients
3). HBV, hepatitis B virus.

elderly patients were infected with either HCV genotype
1 (65.4%) or genotype 2 (34.6%). The proportions of
elderly patients categorized by prefecture were 0% in
five areas, 0-2% in 15 areas, 2-4% in 12 areas and more
than 4% in four areas (Fig. 2).

Efficacy

A lower SVR rate was observed with aging (P < 0.001);
namely, 65.3% in group 1, 49.6% in group 2 and 46.5%
in group 3 (Table 2). Relapse occurred in 18.4%, 26.2%
and 21.2% of the patients in groups 1, 2 and 3 respec-
tively (Table 2). Among the patients with HCV genotype
1, the rate of SVR was 54.8%, 40.3% and 36.5% in
groups 1, 2 and 3, respectively (Table 3).

In group 3, SVR was associated with genotype (OR,
0.34; 95% CI, 0.20-0.59; P < 0.001), viral load (OR,
0.22; 95% CI, 0.11-0.43; P<0.001), platelet count
(OR, 1.71; 95% CI, 1.02-2.88; P=0.041) and treatment
experience (OR, 0.56; 95% CI, 0.31-1.00; P=0.049)
(Table 4).

Safety

It was observed that the proportions of withdrawal from
treatment for various reasons were increasing with
aging: 15.0% in group 1, 21.5% in group 2 and 32.4%
in group 3 (P < 0.001; Table 2). Increasing proportions
of withdrawal from treatment due to adverse events
were observed with aging: 3.1% in group 1, 14.1% in
group 2 and 22.9% in group 2 (P<0.001; Table 2).
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16,349 patients in the database

1082 were excluded for the following reasons
« 8 had no gender data
* 48 had no age data
« 3 were aged under 16
= 732 had cirrhosis or no diagnosis
* 300 had HBYV infection or no data
of hepatitis virus infection type

15,267 patients were identified

Group 2 Group 3
4,228 patients 310 patients

Withdrawal from treatment due to adverse events in
group 3 was associated with viral load (OR, 2.83; 95%
CI, 1.31-6.79; P=0.013) as shown in Table 5. There
was not a significant relationship with viral load or
duration of treatment among withdrawn patients
(Table 6).

DISCUSSION

ECAUSE FEW STUDIES have investigated the effi-

cacy and safety of IFN treatment in elderly patients
with chronic HCV infection,®® we aimed to address this
by analyzing the IFN treatment records kept in the Japa-
nese Interferon Database, which contains data on
patients infected with HBV or HCV collected from 36
prefectures in Japan. We compared the SVR rate in
elderly and younger patients infected with chronic HCV,
and observed lower SVR rates and higher proportions of
withdrawal from treatment among elderly patients.

The data were recorded retrospectively by practitio-
ners based on the actual treatment of each patient. We
found that IFN therapy is widely utilized for the treat-
ment of elderly patients with chronic HCV infection,
based on elderly treatment data from 31 of the 36 pre-
fectures, representing 66% of Japan's 47 prefectures.

In Japan, the number of deaths and the incidence of
HCC have been increasing yearly among those aged 75
years and above.!'® To reduce the risk of developing
HCC, it is common to use IFN treatment for patients

©® 2014 The Japan Society of Hepatology
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Table 1 Characteristics of the study patients according to age group

Characteristic Group 1, <64 years Group 2, 65-74 years Group 3, 275 years P
(n=10729) (n=4228) (n=310)

Age, years (mean + SD) 53.1+9.35 68.4+2.67 76.7+1.95

Sex, n (%)
Male 5663 (52.8) 1875 (44.4) 155 (50.0) <0.0001
Female 5066 (47.2) 2353 (55.7) 155 (50.0)

Genotype (n=14 940), n (%)
1 6595 (62.8) 2897 (70.0) 197 (65.4) <0.0001

3886 (37.0) 1242 (30.0) 104 (34.6)

3 18 (0.2) 1 (0.0) 0 (0.0)

Platelet counts (x10%/uL)

(n=14939), n (%)

>15 6693 (63.7) 2025 (49.1) 129 (42.3) <0.0001
<15 3815 (36.3) 2101 (50.9) 176 (57.7)

ALT (IU/L) (n =15 137), n (%)
>30 8257 (77.7) 3114 (74.3) 225 (72.8) <0.0001
<30 2377 (22.4) 1080 (25.8) 84 (27.2)

Viral loadt (n=15 154), n (%)
High 9353 (77.7) 3649 (74.3) 255 (72.8) 0.011
Low 1292 (12.1) 552 (13.1) 53 (17.2)

Experience of treatment

(n=15002), n (%)

Initial 8094 (76.7) 2935 (70.8) 223 (72.6) <0.0001
Retreatment 2455 (23.3) 1211 (29.2) 84 (27.4)

PEG IFN use, n (%) 10256 (95.6) 4028 (95.3) 270 (87.1) <0.0001

Ribavirin use, n (%) 9480 (88.4) 3643 (86.2) 227 (73.2) <0.0001

tHigh viral load, reverse transcription polymerase chain reaction [RT-PCR] of 25.0 log IU/mL or amplicor of 2100 KIU/mL; low viral load, RT-PCR of <5.0 log IU/mL or

amplicor of <100 KIU/mL.

PEG IFN, pegylated interferon; SD, standard deviation.
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Figure 2 Proportion of elderly patients in each prefecture collaborating with this study. The 36 prefectures collaborating with this
study were numbered randomly from 1 to 36 (horizontal axis), and corresponding proportions of elderly (275 years) are shown
as bar charts with 95% confidence intervals. In five prefectures (no. 2, 5, 21, 27, 36), no elderly patients with chronic hepatitis C

treated by interferon were registered.

with chronic hepatitis C."" Generally, the choice of treat-
ment for elderly patients is complex in terms including
comorbidity, cost and quality of life. It is natural that
each practitioner needs to consider the risk and benefit
of the elderly patients. Yet, there are few studies of [FN
treatment in elderly patients. We also could not find any
studies of untreated elderly patients with chronic HCV
infection. The increased number of deaths due to HCC
in the elderly population may be due to untreated
patients with chronic HCV infection. Although further

studies are needed to investigate these elderly patients,
treatment of these patients may be needed to reduce
HCC-related deaths.

The difference in SVR rate between the three groups is
considered to be attributable to patient age. In previous
studies, the SVR rate and the proportion of withdrawal
from treatment among patients with HCV infection
were similar in young (<65 years) and elderly patients
(=265 years).® However, previous studies were limited by
a small sample size.

Table 2 Sustained virological response and withdrawal from treatment, according to age group

Group 1 Group 2 Group 3 P
<64 years 65-74 years 275 years
Virological response, n (%)
SVR 6713 (65.3) 2028 (49.6) 134 (46.5) <0.001
Relapse 1893 (18.4) 1071 (26.2) 61 (21.2)
No response 1671 (16.3) 987 (24.2) 93 (32.3)
Withdrawal from treatment, n (%)
For any reason 1598 (15.0) 903 (21.5) 99 (32.4) <0.001
For adverse event 866 (3.1) 597 (14.1) 71 (22.9) <0.001

Patients with missing data were excluded. SVR, sustained virological response.

© 2014 The Japan Society of Hepatology
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Table 3 Sustained virological response among age groups according to the hepatitis C virus genotype

Group 1 Group 2 Group 3 P
<64 years 65-74 years 275 years
Genotype 1
Virological response, n (%)
SVR 3339 (54.8) 1083 (40.3) 58 (36.5) <0.0001
Relapse 1387 (22.8) 795 (29.6) 34 (21.4)
No response 1363 (22.4) 809 (30.1) 67 (42.1)
Genotype 2 or 3
Virological response, n (%)
SVR 3014 (85.1) 827 (73.3) 55 (66.3) <0.0001
Relapse 406 (11.5) 223 (19.8) 20 (24.1)
No response 120 (3.4) 79 (7.0) 8 (9.6)

Patients with missing data were excluded.
SVR, sustained virological response.

We found that a high viral load was associated with a
low SVR rate in patients aged 75 years and more. As for
the contributing factors for withdrawal from treatment
due to severe adverse events, only the viral load was
selected by multivariate logistic regression analysis
(Table 5). Although a previous study showed that a long

Table 4 Logistic regression analysis using sustained virological
response as a dependent variable in group 3

duration of treatment and high dose of PEG IFN were
associated with an increased incidence of severe adverse
events,'? our study showed that there was no significant
relationship with viral load and duration of treatment
until withdrawal due to severe adverse events (Table 6).

Table 5 Logistic regression analysis using withdrawal from
treatment due to an adverse event as a dependent variable in
group 3

Variables Odds ratio (95% CI) P
Age, per 1-year increase 1.03 (0.90-1.19) 0.631
Sex (male vs female) 1.11 (0.67-1.86) 0.685
Platelet counts 1.71 (1.02-2.88) 0.041
(215 x 10*/pL vs
<15 % 10%*/uL)
ALT (230 IU/L vs 120 (0.67-2.15)  0.531
<30 IU/L)
Viral load (high vs low)t 0.22  (0.11-0.43)  <0.0001
Genotype (1 vs 2/3) 0.34 (0.20-0.59)  <0.0001
Experience of treatment 0.56 (0.31-1.00) 0.049
(retreatment vs initial
treatment)
Ribavirin use (yes vs no)  1.73 (0.91-3.28) 0.092
PEG IFN use (yes vs no) ~ 1.12  (0.49-2.53)  0.792

Variables Odds ratio (95% CI) P
Age, per 1-year increase 1.06 (0.92-1.22) 0.434
Sex (male vs female) 1.05 (0.60-1.83) 0.879
Platelet counts 1.03 (0.58-1.81) 0.920
(215 x 10*/uL vs
<15 % 10%/uL)
ALT (230 TU/L vs 073  (0.39-1.36)  0.309
<30 IU/L)
Viral load (high vs low)t  2.83 (1.31-6.79) 0.013
Genotype (1 vs 2/3) 1.59 (0.87-3.02) 0.142
Experience of treatment 0.90 (0.47-1.67) 0.740
(retreatment vs initial
treatment)
Ribavirin use (yes vs no) 0.57 (0.29-1.12) 0.098
PEG IFN use (yes vs no) 1.11 (0.46-2.88) 0.827

Model performance: Hosmer-Lemeshow P-value = 0.70,
receiver—operator curve/area under the curve = 0.71 {95% CI,
0.65-0.77).

tHigh viral load, reverse transcription polymerase chain reaction
[RT-PCR] of 25.0 log IU/mL or amplicor of 2100 KIU/mL; low
viral load, RT-PCR of <5.0 log IU/mL or amplicor of <100 KIU/
mL.

ALT, alanine aminotransferase; CI, confidence interval; PEG IFN,
pegylated interferon.

© 2014 The Japan Sodiety of Hepatology

Model performance: Hosmer-Lemeshow P-value = 0.45,
receiver-operator curve/area under the curve = 0.65 (95% CI,
0.57-0.72).

tHigh viral load, reverse transcription polymerase chain reaction
[RT-PCR] of 25.0 log IU/mL or amplicor of 2100 KIU/mL; low
viral load, RT-PCR of <5.0 log IU/mL or amplicor of <100 KIU/
mL.

ALT, alanine aminotransferase; CI, confidence interval; PEG IFN,
pegylated interferon.
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Table 6 Duration of treatment according to the viral load level in withdrawn patients in group 3

Treatment (weeks) P
<12 13-24 25-36 37-48 49-72 272
All withdrawn patients  Total () n (%)
High viral load 85 31 (36.5) 16 (18.8) 16 (18.8) 16 (18.8) 4 (47) 2 (2.4) 0.105
Low viral load 10 4 (400) 5 (500) 0 (0.0) 0 (00) 1 (10.0) 0 (0.0)
Patients withdrawn due
to an adverse event
High viral load 62 23 (37.1) 14 (22.6) 13 (21.0) 8 (129) 3  (48) 1 (1.6) 0676
Low viral load 6 4 (667) 2 (333) 0 (00) 0 (0.0) O (0.0) 0 (0.0)

Patients with missing data were excluded.

Another explanation based on the difference in the dose
of PEG IEN or ribavirin, depending on the viral Joad,
would be possible. It may be speculated that the practi-
tioners had occasionally administrated a higher dose of
PEG IFN or ribavirin to patients with a high viral load
than to those with a low viral load, although there were
no actual data on the dose of the used drugs in our
database.

Additionally, factors considered predictive for SVR in
the current management guidelines for HCV,'* such as
platelet count and treatment experience, were also asso-
ciated with SVR rate in our study. These factors could
assist clinicians in selecting the appropriate treatment
for elderly patients with chronic HCV infection, espe-
cially in the era of recently introduced IFN-free treat-
ment with oral-only directly acting antivirals.'*"**

The present study has several limitations. The data-
base we used has no data on comorbidities and concur-
rent treatment, except for ribavirin. These confounding
factors should certainly be considered when evaluating
the efficacy and safety of IFN treatment, because most
elderly patients generally have comorbid conditions.'*"
The database also lacks any data regarding untreated
elderly patients with HCV or HBV infection, and further
studies are therefore needed to investigate untreated
elderly patients with HCV.

We conclude that elderly patients with chronic HCV
infection taking IFN therapy achieved lower SVR rates
and higher withdrawal from treatment proportions than
younger patients.
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Purpose: We aimed to compare the rates of sustained virologic response (SVR) achieved
with peginterferon (PEG-IFN) alfa-2a and alfa-2b in combination with ribavinin (RBV) for
chronic hepatitis C, using a large database of hepatitis cases to improve the generalizability of
these results.

Methods: We identified patients with chronic hepatitis C who were treated with PEG-IFN
alfa-2a or alfa-2b and RBV, from the Japanese Interferon Database, between December 2009
and April 2013. This database contains the medical records of IFN treatment collected from
36 prefectures in Japan. Multivariable logistic regression analysis was used to compare SVR
rates obtained with PEG-IFN alfa-2a and alfa-2b, in combination with RBV.

Results: A total of 16,349 patients were recorded in the Japanese Interferon Database. After
application of the exclusion criteria, 12,706 patients (3,578 [1,710 males, 1,868 females] on PEG-
IFN alfa-2a; and 9,128 [4,652 males, 4,476 females] on PEG-IFN alfa-2b) were included in this
analysis. The SVR rate in the PEG-IFN alfa-2b group was 62.0%, as compared with a rate of
55.1% in the PEG-IFN alfa-2a group (crude odds ratio =1.31; 95% confidence interval [CI]: 1.23
to 1.44). There was no significant difference in the adjusted SVR rates between the two groups
(adjusted odds ratio =0.96; 95% CI: 0.88 to 1.05). Similar proportions of adverse events were
observed in the two groups, with the exception of thrombocytopenia, retinopathy, and anemia.
Conclusion: There was no significant difference in the SVR rates and safety profile between
chronic hepatitis C patients treated with the PEG-IFN alfa-2a and alfa-2b.

Keywords: sustained virologic response, HCV genotype, sustained virologic response, adverse
events

Introduction

More than 170 million persons worldwide are infected with the hepatitis C virus (HCV),
and the number of deaths caused by HCV-related liver diseases is more than 35 thou-
sand per year.! In addition, HCV infection is associated with an increased incidence of
hepatocellular carcinoma.? To reduce the risk of developing hepatocellular carcinoma
and HCV-related liver diseases, a treatment based on interferon (IFN) is commonly used
for patients with chronic hepatitis C.> Two types of pegylated interferon (PEG-IFNs)
(alfa-2a and alfa-2b) are used, which are pegylated to improve their pharmacokinetic
effects and pharmacodynamic actions, and which have a higher rate of sustained
virologic response (SVR) and lower frequency of incidence of adverse reactions than
IFN.* Thus far, the general recommendation for the treatment of patients with chronic
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hepatitis C involves combination therapy with PEG-IFN
(alfa-2a or alfa-2b) and ribavirin (RBV).? However, previous
studies that have compared the effectiveness and safety of
treatment with PEG-IFN alfa-2a and alfa-2b for patients with
chronic hepatitis C have yielded conflicting results.>#

The largest randomized controlled trial (RCT) to date was
a comparison in 2009 of SVR and safety in the treatment of
3,070 patients with chronic HCV genotype 1 among three
groups (low-dose PEG-IFN alfa-2b plus RBV; standard-
dose PEG-IFN alfa-2b plus RBV; and PEG-IFN alfa-2a plus
RBYV).? That study excluded patients with hepatitis B virus
(HBV) or human immunodeficiency virus (HIV) infection,
as well as other liver diseases, and found that the rates of
SVR and adverse event profiles among the three groups were
similar. On the other hand, some meta-analyses of RCTs
comparing PEG-IFN alfa-2a and alfa-2b suggested a higher
SVR rate in the alfa-2a group than in the alfa-2b group.>®
However, several limitations involving the study quality
were pointed out, including a small sample size as well as
inadequate blinding and randomization.® A large retrospec-
tive cohort study was conducted to compare the SVR rate
obtained with PEG-IFN alfa-2a and alfa-2b for the treatment
of patients with chronic hepatitis C in Germany.!? A total of
3,414 patients were identified as a study cohort from the data-
base. This study allowed the inclusion of patients who had
a comorbid HBV or HIV infection and any HCV genotype,
and used matched pair analysis, using the baseline patient
characteristics to compare the rates of SVR with PEG-IFN
alfa-2a and alfa-2b. Although a higher SVR rate was found
for alfa-2a than for alfa-2b, the possibility of residual uncon-
trolled confounding was acknowledged, such as details of the
therapeutic profiles, for eg, the duration of therapy in the two
groups were different, even after subject matching.! Thus
far, a definitive conclusion has yet to be reached regarding
the superiority of one PEG-IFN over the other.

In this study, we aimed to compare the rates of SVR with
PEG-IFN alfa-2a and alfa-2b in combination with RBV for
chronic hepatitis C, using a large database of hepatitis cases
to improve the generalizability of these results.

Methods

The Japanese Interferon Database

Because hepatitis is becoming one of the most prevalent
major infectious diseases, the Basic Act on Measures against
Hepatitis in Japan was established to conquer hepatitis, by
providing high quality medical care for patients with a hepa-
titis viral infection.!! As part of this measure, the Japanese
Interferon Database, which is comprised of more than 16,000

patient records regarding IFN treatment for chronic hepatitis
and/or cirrhosis, collected retrospectively from throughout
Japan, was developed. This database contains diagnosis, IFN
treatment data (type of IFN, with or without RBV), results
of laboratory tests (date of test, HCV RNA, type of HCV
genotype, aspartate aminotransferase, alanine aminotrans-
ferase [ALT], and platelet count), adverse drug reactions, and
outcomes (SVR, and completed or discontinued treatment),
which have been recorded in a standardized report form by
practitioners. Serum HCV RNA levels were quantitated by
Cobas® Amplicor HCV Monitor v2.0 (Roche Molecular
Systems, Pleasanton, CA, USA) or Cobas® TagMan HCV
Test (Roche Molecular Systems).

This study was approved by the Institutional Review Board
of the National Center for Global Health and Medicine.

Study population

We identified all of the patients with chronic hepatitis C
from the Japanese Interferon Database who had received a
combination treatment of PEG-IFN (alfa-2a or alfa-2b) and
RBYV between December 2009 and April 2013.

Patients meeting any of the following criteria were
excluded from this study: comorbid cirrhosis or HBV infec-
tion; without RBV use; dual therapy with PEG-IFN alfa-2a
and alfa-2b; any missing data items (sex, age, diagnosis,
and/or comorbid condition, ie, liver diseases); and age under
16 years.

Statistical analysis

Descriptive statistics were calculated as absolute numbers,
percentages, and means (% standard deviation [SD]) for
each group. Patient baseline characteristics were compared
between PEG-IFN alfa-2a and alfa-2b, using a r-test for
age, the Wilcoxon rank-sum test for duration of therapy, the
Mantel-Haenszel chi-square statistic for genotype, and the
chi-square test for the other categorical variables. We also
compared adverse events in the patients withdrawn from
study, according to HCV genotype, using the Fisher’s exact
test. To explore the association of patient SVR with chronic
hepatitis C, we used multivariate logistic regression to cal-
culate the adjusted odds ratio (OR) and the associated 95%
confidence intervals (CIs). We included covariates to adjust
for age, sex, platelet counts, ALT level, HCV viral load,
genotype, and frequency of treatment. Interaction analyses
were performed with the logistic regression model, to test for
interactions between PEG-IFN and level of treatment experi-
ence or HCV genotype. The results indicated that there were
no significant interactions (between type of PEG-IFN and
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treatment experience [P=0.229] or between type of PEG-IFN
and HCV genotype [P=0.069]). The fit of the logistic model
was assessed using Hosmer-Lemeshow tests. Subgroup
analyses were performed according to treatment experience
and genotype. The SAS software, version 9.3 (SAS Institute,
Inc., Cary, NC, USA) was used for all analyses.

Results

Study population

Between December 2009 and April 2013, a total of 16,349
patients were recorded in the Japanese Interferon Database.
Of these, 3,643 subjects were excluded for the following
reasons: comorbid condition of cirrhosis in 569 subjects and
HBYV infection in 300 subjects; without RBV use in 2,414
subjects; dual therapy of PEG-IFN alfa-2a and alfa-2b in
225 subjects; missing data (any of sex, age, diagnose, and/
or comorbid condition [liver diseases]) in 261 subjects; and
under 16 years of age in three subjects (Figure 1). The remain-
ing 12,706 patients were included in this study. Of these,

3,578 subjects (1,710 [48%] males; 1,868 [52%)] females)
were taking PEG-IFN alfa-2a, with a mean age (SD) of 59.1
(10.0) years; and 9,128 subjects (4,652 [51%] males; 4,476
[49%] females) were taking PEG-IFN alfa-2b, with a mean
age (* standard deviation) of 57.2 (£10.9) years (Table 1).
Several differences were found between the two groups,
as follows: the mean age was higher in the alfa-2a group
than in the alfa-2b group; the proportion of male patients
was higher in the alfa-2b group; the proportion of patients
with an HCV genotypel infection in the PEG-IFN alfa-2a
group (2,874 [83%]) was higher than in alfa-2b group (5,564
[62%]); and, a higher proportion of initial treatment patients
was obtained in the alfa-2b group (2,181 [62%)]) than in the
alfa-2a (7,086 [79%]).

Outcomes

The SVR rate in patients receiving PEG-IFN alfa-2b was
higher than that in patients receiving alfa-2a (crude OR=1.31;
95% CI: 1.23 to 1.44). After adjustment for potential

16,349 patients in the database

3,643 were excluded for the following reasons
(some patients had multiple reasons)

» 8had no sex data

» 48 had no age data

« 163 had no diagnosis data

» 42 had no data regarding the IFN type

* 569 had cirrhosis

« 300 had HBV infection

« 1,110 treated with an IFN other than PEG-IFN

» 225 treated dual treatment of alfa-2a and alfa-2b

* 2,414 did not use riboflavin, or were missing data
regarding ribavirin use

+ 3 were aged under 16

12,706 patients were identified

3,578 patients
received PEG-IFN alfa-2a

received PEG-IFN alfa-2b

9,128 patients

Figure 1 ldentification of study patients from the database.

Notes: Patients were divided into two groups after excluding some patients according to the prespecified criteria for our study cohort. Some patients had more than one

reason for being excluded.

Abbreviations: HBV, hepatitis B virus; IFN, interferon; PEG-IFN, pegylated interferon.
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Table | Characteristics of the study subjects according to treatment group

Characteristics PEG-IFN alfa-2a (n=3,578) PEG-IFN alfa-2b (n=9,128) P-value
Age, years (mean * SD) 59.05+10.02 57.17+10.90 <0.001
Sex, n (%)
Male 1,710 (47.8) 4,652 (51.0) 0.001
Female 1,868 (52.2) 4,476 (49.0)
Genotype (n=12,453), n (%)
1 2,874 (82.5) 5,564 (62.0) <0.001
2 607 (17.4) 3,392 (37.8)
3 3(0.1) 13 (0.1)
Platelet count (x10%/uL) (n=12,461), n (%)
=I5 2,048 (58.5) 5,433 (60.6) 0.034
>15 1,450 (41.5) 3,530 (39.4)
ALT (IU/L) (n=12,610), n (%)
>30 2,696 (76.1) 6,953 (76.7) 0.480
=30 847 (23.9) 2,114 (23.3)
HCYV viral load* (n=12,628), n (%)
High 2,854 (91.8) 7,414 (93.2) 0.010
Low 255 (8.2) 539 (6.8)
Treatment experience (n=12,494), n (%)
Initial 2,181 (61.9) 7,086 (79.0) <0.001
Retreatment 1,345 (38.1) 1,882 (21.0)

Notes: *High HCV viral foad: 5.0 LoglU/mL (RT-PCR, Cobas® TagMan HCV Test; Roche Molecular Systems, Pleasanton, CA, USA) or =100 KIU/mL (Cobas® Amplicor
HCV Monitor v2.0; Roche Molecular Systems). Low HCV viral load: <5.0 LoglU/mL (RT-PCR, Cobas TagMan HCV Test; Roche Molecular Systems) or <<100 KIU/mL (Cobas
Amplicor HCV Monitor v2.0; Roche Molecular Systems).

Abbreviations: ALT, alanine aminotransferase; HCV, hepatitis C virus; PEG-IFN, pegylated interferon; RT-PCR, reverse-transcription polymerase chain reaction; SD, standard

deviation.

confounders (including age, sex, platelet count, alanine ami-
notransferase [ALT] level, HCV viral load, genotype, and
treatment experience), no significant difference was found
in SVR rates between the PEG-IFN alfa-2a group and the
PEG-IFN alfa-2b group (adjusted OR=0.96; 95% CI: 0.88
to 1.05) (Table 2).

We also performed subgroup analyses, according to
treatment experience and genotype. No significant differ-
ences were found between the PEG-IFN alfa-2b and alfa-2a
groups, in terms of adjusted SVR rate, in patients receiving
their initial treatment (crude OR=1.27; 95% CI: 1.14 to 1.40;
adjusted OR=0.90; 95% CI: 0.80 to 1.01), patients receiving

Table 2 Logistic regression analysis with SVR as dependent variable

retreatment (crude OR=1.15; 95% CI: 1.00 to 1.33; adjusted
OR=1.09; 95% CI: 0.93 to 1.27), and patients with HCV
genotype 1 infections (crude OR=1.00; 95% CI: 0.91 to 1.09;
adjusted OR=0.95; 95% CI: 0.86 to 1.05). The adjusted SVR
rate for PEG-IFN alfa-2b in patients with HCV genotype 2 or
3 was superior to that of PEG-IFN alfa-2a (crude OR=1.36;
95% CI: 1.10 to 1.69; adjusted OR=1.35; 95% CI, 1.08 to
1.69) (Figure 2).

Adverse events
During the study, significant differences between the two
treatments were observed in patients with HCV genotype 1.

Variables Odds ratio (95% CI) P-value
Age, per |-year increase 0.96 (0.96-0.97) <0.001
Sex (male vs female) 1.37 (1.26~1.49) <0.001
PEG-IFN (alfa-2b vs alfa-2a) 0.96 (0.88-1.05) 0.396
Platelet count (= 15x10%pL vs <15x10%/uL) 151 (1.39-1.64) <0.001
ALT (=30 IU/L vs <30 IU/L) 1.21 (1.09-1.33) <0.001
HCYV viral load (high vs low) 0.32 (0.26-0.40) <0.001
Genotype (genotype | vs genotype 2 or 3) 0.25 (0.23-0.28) <0.001
Treatment experience (retreatment vs initial treatment) 0.69 (0.63-0.76) <0.001

Notes: High HCV viral load: =5.0 LoglU/mL (RT-PCR, Cobas® TaqMan HCV Test; Roche Molecular Systems, Pleasanton, CA, USA) or =100 KIU/mL (Cobas® Amplicor
HCV Monitor v2.0; Roche Molecular Systems). Low HCV viral load: <5.0 LoglU/mL (RT-PCR, Cobas TagMan HCV Test; Roche Molecular Systems) or <100 KIU/mL (Cobas
Amplicor HCV Monitor v2.0; Roche Molecular Systems).

Abbreviations: ALT, alanine aminotransferase; Cl, confidence interval; PEG-IFN, pegylated interferon; RT-PCR, reverse-transcription polymerase chain reaction; SVR,
sustained virologic response.
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Subgroups Odds ratio (95% Cl) P-value
Initial treatment A 0.9 (0.80-1.01) 0.069
Retreatment B B 1.09 (0.93-1.27) 0.293
Genotype 1 s igerd 0.95 (0.86-1.05) 0.620
Genotypes 2 and 3 Py 1.35 (1.08-1.69) 0.008
05 1 1.5
Favors Favors
PEG-IFN alfa-2a PEG-IFN alfa-2b

Figure 2 Results of the subgroup analysis for treatment experience and genotype.
Notes: The figure shows the forest plots of the adjusted SVR rate (odds ratio and the
treatment group; retreatment group; genotype | group; and genotype 2 or 3).

associated 95% confidential intervals) in the prespecified subgroup analyses (initial

Abbreviations: Cl, confidence interval; PEG-IFN, pegylated interferon; SVR, sustained virologic response.

Ninety-six patients withdrew from treatment due to throm-
bocytopenia (46 [1.6%] in the PEG-IFN alfa-2a group and
50 [0.9%] in the alfa-2b group [P=0.005]), and 57 patients
withdrew due to retinopathy (13 [0.5%] in the alfa-2a group
and 44 [0.8%] in alfa-2b group [P=0.091}) (Table 3). In con-
trast were the patients with genotype 2 or 3, who displayed
anemia (ten [1.6%] in the alfa-2a group and 25 [0.7%] in
the alfa-2b group [P=0.034]), thrombocytopenia (ecight
[1.3%] in the alfa-2a group and 14 [0.4%] in alfa-2b group
[P=0.012]), and retinopathy (five [0.8%] in the alfa-2a group
and five [0.1%] in the alfa-2b group [P=0.010]) (Table 4).
No other significant differences were observed between the
study groups.

Discussion

We conducted a retrospective cohort study to compare the
SVR rate in patients with chronic hepatitis C treated with
PEG-IFN alfa-2a and alfa-2b in combination with RBV,

using data from the large Japanese Interferon Database to
improve the generalizability of the results. We employed
multivariate logistic regression analysis to adjust for potential
confounders, as the demographic characteristics at baseline
differed between the two groups. We found similar SVR
rates in patients with chronic hepatitis C who received either
PEG-IFN alfa-2a or alfa-2b in combination with RBV.

Our findings were consistent with previous results from
the largest reported RCT, which involved 3,070 patients.*!2!3
On the other hand, some other previous studies,'*'* including
the largest retrospective cohort study, which involved 3,414
subjects, presented results that conflicted with our findings.
As mentioned above, several limitations of these previous
studies have been pointed out (eg, small sample size, inad-
equate blinding or randomization, difference in treatment
regimen, and different study populations).>® To enhance
generalizability, we conducted a study with a larger sample
size (12,706 subjects) than used in previous studies.”"*!°

Table 3 Adverse events of withdrawal patients according to treatment groups (genotype 1)

Adverse events PEG-IFN alfa-2a n=2,874 PEG-IFN alfa-2b n=5,564 P-value
N (%)

Fatigue 144 (5.0) 294 (5.3) 0.605
Interstitial pneumonia 21 (0.7) 32 (0.6) 0.387
Stroke 2(0.1) 6 (0.1) 0.724
Anemia 50 (1.7 119 (2.1) 0.251
Decreased appetite 90 (3.1) 179 3.2) 0.896
Thrombocytopenia 46 (1.6) 50 (0.9) 0.005
Psychiatric disorders 63 (2.2) 137 (2.5) 0.497
Retinopathy 13 (0.5) 44 (0.8) 0.091
Other 145 (5.0) 274 (4.9) 0.833
Abbreviation: PEG-IFN, pegylated interferon.
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Table 4 Adverse events of withdrawal patients according to treatment groups (genotype 2, 3)

Adverse events PEG-IFN alfa-2a n=610 PEG-IFN alfa-2b n=3,405 P-value
N (%)
Fatigue 19 (3.1) 90 (2.6) 0.499
Interstitial pneumonia 1(0.2) 6(0.2) 1.000
Stroke 1(0.2) 1 (0.0) 0.281
Anemia 10 (1.6) 25 (0.7) 0.034
Decreased appetite 11 (1.8) 60 (1.8) 0.869
Thrombocytopenia 8 (1.3) 14 (0.4) 0.012
Psychiatric disorders 11 (1.8) 35 (1.0) 0.100
Retinopathy 5(0.8) 5(0.1) 0.010
Other 15 (2.5) 86 (2.5) 1.000

Abbreviation: PEG-IFN, pegylated interferon.

We found no difference in the adjusted SVR rate between the
two treatment groups, even though the sample size was large
enough to detect such a difference. In addition, our results
were obtained from a realistic medical setting, using data
recorded according to the actual treatments applied to patients
with hepatitis, by practitioners. Previously, few studies had
been performed that reflected a realistic medical setting for
treatment of patients with chronic hepatitis C because most
of'the previous studies were RCTs.>” We also performed two
subgroup analyses, according to treatment experience and
genotype, because the largest reported RCT9 had included
only patients receiving their initial treatment and patients
with HCV genotype 1. Similar to our other results, we also
found no difference in the adjusted SVR rate between treat-
ment with PEG-IFN alfa-2a and alfa-2b from the subgroup
analyses, except for the subgroup of genotypes 2 and 3. In
this subgroup, alfa-2b had higher a SVR rate, although the
interaction was not significant.

While the present study suggests that PEG-IFN
alfa-2b may be the preferable treatment for patients with
HCV genotypes 2 and 3, the results of several RCTs*!617
showed no difference between treatment with PEG-IFN
alfa-2a or alfa-2b in patients with genotype 1 or with
genotypes 1-4.

In a study comparing the pharmacokinetics and pharma-
codynamics of the two drugs,'® PEG-IFN alfa-2b displayed a
greater effect of biological activity by reducing HCV-RNA
and upregulating IFN-related response genes. However, the
duration of this effect may be affected by the time period
between dosing because the volume of distribution of
PEG-IFN alfa-2b is large, and it is metabolized faster than
PEG-IFN alfa-2a.® Due to its higher molecular weight and
branched pegylation, the extravascular volume of distribu-
tion of PEG-IFN alfa-2a is smaller. Thus, its duration in the
body is longer than that of PEG-IFN alfa-2b. In general, the

amount of a drug in the body tends to decrease as body weight
increases; however, in this study, the amount of PEG-IFN
alfa-2b in the body was constant regardless of body weight
because the dosage was adjusted for body weight.’® In the
present study, PEG-IFN alfa-2b was more effective than
PEG-IFN alfa-2a for the treatment of patients with geno-
types 2 and 3. This may be because the patients treated with
PEG-IFN alfa-2b received a dosage based on body weight,
whereas patients treated with PEG-IFN alfa-2a were treated
with a fixed dosing regimen, without accounting for weight.
However, information regarding the patients’ body weight
and dosage of PEG-IFN was not included in this database.

We found that proportions of adverse events, such as
thrombocytopenia, retinopathy, and anemia, were higher in
patients treated with PEG-IFN alfa-2a. In a previous study
comparing pharmacokinetics and pharmacodynamics,'® both
leukocytes and neutrophils were significantly decreased in
patients receiving PEG-IFN alfa-2a versus those receiving
PEG-IFN alfa-2b. Additionally, the incidences of hemato-
logical abnormalities tend to be higher in PEG-IFN alfa-
2a~treated patients.'® In contrast, RCTs comparing PEG-IFN
alfa-2a and alfa-2b, including a Japanese study and the larg-
est study ever conducted,’ showed no difference in hemato-
logical abnormalities following termination of treatment. In
the RCTs, the subjects may have been selected from patients
in good condition or from those who were expected to adhere
to the study treatment. Our data suggests that hematologi-
cal abnormalities, such as thrombocytopenia, may develop
in actual medical care situations, because we used data
obtained from the database of medical records from patients
receiving IFN treatment. Further, our results are consistent
with the previous study'® evaluating pharmacokinetics and
pharmacodynamics.

The strengths of our study include the large sample size,
the use of data collected from actual medical settings, and the

submit your manuscript | www.dovepress.com

288

Dovepress

Drug Design, Development and Therapy 2015:9



Dovepress

Comparison of PEG-IFNs in chronic hepatitis C

inclusion of patients with all types of HCV genotype infections
and patients with or without previous treatment experience.

Our study also has several limitations. First, there were
residual confounders, which could persist due to unmeasured
or imprecisely measured potential confounding factors. To
adjust for potential confounders, we used multivariable
logistic regression. Secondly, there was a reporting bias
because the data were recorded by practitioners using a
standardized report form. Additional studies are needed
to validate the data, using an alternative existing database
source (eg, electronic medical records database or claims
database). Thirdly, the viral load levels might have been
misclassified because the measurement methods for HCV
RNA in this database differed depending on the time of
therapy. Finally, further studies are required to assess the
rate of SVR between the two medications in combination
with simeprevir, a new agent for the treatment of chronic
hepatitis C, because the current standard therapy for chronic
hepatitis C is triple therapy with PEG-IFN (alfa-2a or
alfa-2b), RBV, and simeprevir.***

Conclusion

There was no significant difference in the SVR rates and
safety profile between chronic hepatitis C patients treated
with the PEG-IFN alfa-2a and alfa-2b.
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