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Abstract

AIM: To examine the epidemiological data, hematologi-
cal safety and treatment responses of peginterferon-
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alpha 2a plus ribavirin therapy for hepatitis C.

METHODS: Between March 2008 and February 2011,
196 hepatitis C virus (HCV) genotype 1 infected Japa-
nese (127 treatment-naive and 69 treatment-experi-
enced patients) patients treated with peginterferon-
alpha 2a plus ribavirin were enrolled. We examined the
epidemiological data and treatment responses were
retrospectively analyzed in terms of hematological safe-
ty. HCV RNA was measured by the COBAS TagMan HCV
test.

RESULTS: Overall sustained virological response (SVR)
rates of treatment-naive and treatment-experienced
patients were 56% and 39%, respectively. Multivari-
ate logistic regression analysis showed that SVR was
attained independently of early virological response
in both treatment-naive and treatment-experienced
patients. SVR rates did not differ between the pretreat-
ment hemoglobin < 13 g/dL and = 13 g/dL groups.
However, in treatment-naive patients, the SVR rate of
the pretreatment platelet count < 130000/pL group
was significantly lower than that of the pretreatment
platelet count = 130000/uL group.

CONCLUSION: Attention should be paid to potential
thrombocytopenia in the treatment of chronic hepatitis
C patients.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Chronic hepatitis C virus (HCV) infection leads to cit-
rhosis and hepatocellular carcinoma'"!. The combina-
tion of pegylated interferon alpha-2a or alpha-2b plus
ribavirin is the standard of care (SOC) for HCV-infected
patients”. This therapy leads to sustained virological
response (SVR) in approximately 50% of patientsm. In
2011, two HCV NS3/4A protease inhibitors, boceprevit
and telaprevir, became available for HCV genotype 1 pa-
tients in United States and some other countries” . The
addition of boceprevir or telaprevir to standard therapy
with pegylated interferon plus ribavirin, compared with
standard therapy alone, significantly increased the SVR
rates in patients infected with HCV genotype 17,

Thrombocytopenia occasionally accompanies ad-
vanced chronic liver diseases”! and is associated with the
natural history of HCV infection and anti-viral therapy[s].
Thrombocytopenia is also one of the major obstacles
when treating patients infected with HCV by pegylated
interferon plus ribavirin with or without direct-acting
antivirals, including boceprevir and telaprevir[g’lo]. Diag-
nosis of thrombocytopenia in chronic hepatitis C pa-
tients is associated with increased incidences of certain
comorbidities, complications and medical interventions,
significantly increasing medical resource utilization'"",

Genome-wide association studies have recently re-
vealed that interleukin 28B (IL28B) single nucleotide
polymorphisms are significantly associated with the
response to pegylated interferon-alpha plus ribavirin
therapy for chronic hepatitis C"" and that inosine tri-
phosphatase (ITPA) gene variant protects against anemia
during pegylated interferon-alpha plus ribavirin therapy
for chronic hepatitis C"". However, severe hemoglobin
decline, which is mainly found in ITPA-CC patients, was
inversely correlated with thrombocytopenia, contributing
to the association between severe anemia and a relative
reactive increase in platelet count'"™",

It is well known that improved adherence to medi-
cation will favorably affect SVR rates in pegylated
interferon-alpha 2a plus ribavirin therapy for chronic
hepatitis C"*, Because the use of erythropoietin or
hematopoietic growth factors was not allowed in these
treatments by Japanese health insurance plans, hemato-
logical adverse events are the most common laboratory
abnormalities, leading to dose modification or discontin-
uation. In the present study, we retrospectively analyzed
the epidemiological data and treatment responses were
retrospectively analyzed in terms of hematological safety.

MATERIALS AND METHODS

Patients
From March 2008 through October 2011, patients were
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recruited from Chiba University and 30 hospitals in Chi-
ba, Ibaraki and Saitama prefecturesm’z}]. Patients were
eligible if they met the following inclusion criteria: (1)
infected with HCV genotype 1 alone; (2) age = 20 years;
(3) diagnosis of chronic hepatitis C based on positive
HCV RNA; (4) negative for HBs antigen; (5) negative
for human immunodeficiency viral antibody; (6) no high
autoantibody titers; (7) no severe renal disease; (8) no se-
vere heart disease; (9) no mental disorders; (10) no cur-
rent intravenous drug abuse; and (11) no pregnancym.

Study design

The design of this study has been partly described'
196 patients, who could be judged with SVR or non-
SVR, were enrolled. In this study, 180 pg of pegylated
interferon-alpha 2a per week plus 400-1200 mg of riba-
virin daily comprised the usual treatment protocol for as
long as 48 or 72 wk. Clinical and laboratory assessments
were performed at least every 4 wk during treatment
and a 24 wk follow-up period[zz]. Adverse reactions were
documented by oral inquiry, physical examinations and
laboratory tests.

21-23)

Measurement of HCV RNA in serum

The COBAS TagMan HCV test (Roche Diagnostics, To-
kyo, Japan), with a range from 1.2 to 7.8 log IU/mlL,, was
used for the measurement of HCV RNA levels every 4 wk
before, during and for 24 wk after the end of treatment.

Measurement of serum alanine aminotransferase levels,
other liver function and hematological tests

Serum alanine aminotransferase, other liver function and
hematological tests were carried out by standard meth-
ods every 4 wk before, during and for 24 wk after the
end of treatment.

Definition of treatment response

SVR was defined as undetectable serum HCV RNA at
24 wk after the end of treatment. Patients with unde-
tectable HCV RNA within the initial 4 wk of treatment
were considered to have demonstrated a rapid virological
response (RVR). Patients who had undetectable HCV
RNA within the initial 12 wk of treatment were consid-
ered to have had a complete carly virological response
(cEVR) (described as EVR here).

Ethics

This work was carried out in accordance with the Decla-
ration of Helsinki (2000) of the World Medical Associa-
tion. The Ethics Committee of Chiba University School
of Medicine approved the study protocol. Informed con-
sent was obtained from all patients prior to enrollment.

Statistical analysis

Data were expressed as mean = SD. Differences were
evaluated by Student’s # test, ;(2 test or Fisher’s exact test.
P < 0.05 was considered statistically significant. Multi-
variate logistic regression analysis was used to determine
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Table 1 Clinical characteristics of chronic hepatitis C patients

treated with pegylated interferon alpha-2a plus ribavirin in
the present study

Previous treatment P value'
) (+)

Number of patients 127 69

Age (yr) 56.1+10.7 59.0+10.1  0.064
Gender (male/female) 62/65 34/35 NS
Body mass index (kg/m’) 234+32 233+39 NS
LDL cholesterol (mg/dL) 107+£52.3 102+31.5 NS
ALT (IU/L) 72.0+53.7 66.4+48.5 NS
Gamma-glutamyl transferase (IU/L) 55.6 +74.8 67.0+77.2 NS
Alpha-fetoprotein (ng/mL) 12.7+30.0 259+79.5 NS
HCV RNA (log IU/mL) 65+07 64+07 NS
White blood cells (/mL) 5213 +1519 4619+ 1273  0.006
Neutrophils (/mL) 2752 +924 2474 + 981 0.058
Hemoglobin (g/dL) 140+14 13.7%16 NS
Platelets (x 10*/mL) 165+50 15.6+52 NS
RVR (+/-) 18/109 7/62 NS
EVR (+/-) 66/61 24/45 0.021

Values are expressed as mean + SD. 'P value indicates those between two
groups with and without pretreatment by Student’s  test or 5 test. NS:
Not significant; LDL: Low-density lipoprotein; ALT: Alanine aminotrans-
ferase; HCV: Hepatitis C virus; RVR: Rapid virological response; EVR:
Early virological response.
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factors that significantly contributed to SVR. Statistical
analysis was performed using the Excel statistics pro-
gram for Windows ver.7 (SSRI, Tokyo, Japan) and DA
Stats software (O. Nagata, Nifty Serve: PAF01644).

RESULTS

Patients’ baseline background factors

Baseline characteristics of the patients are shown in Fig-
ure 1 and Table 1. Of 196 patients, 127 were treatment-
naive and 69 had a history of interferon therapy with or
without ribavirin. Higher HCV viral load (HCV RNA =
5.0 log ITU/mL) was seen in 95.2% (121/127) treatment-
naive and 98.5% (68/69) treatment-experienced patients.
In the 69 patients previously treated, 4 had received
pegylated interferon-alpha 2a monotherapy, 14 standard
interferon monotherapy, 6 standard interferon plus riba-
virin, 38 pegylated interferon-alpha 2b plus ribavirin, 2
pegylated interferon-alpha 2a plus ribavirin, and 5 with
unknown details. Concerning the virological response of
the 69 patients to their previous treatment, 25 were re-
lapsers, 26 were null-responders, and 18 were unknown.
In the present study, of the 127 treatment-naive patients,
89 and 38 patients were treated for as long as 48 and 72
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Table 2 Comparison of factors between chronic hepatitis C patients with and without sustained

virological response in the present study

Previous treatment

Q) (+)

SVR Non-SVR P value' SVR Non-SVR P value'
Number of patients 72 55 27 42
Age (yr) 546+£109 58.0+10.3 NS 58.5+£9.9 59.3 £10.3 NS
Gender (male/female) 41/31 21/34 0.036 11/16 23/19 NS
Body mass index (kg/mz) 234+£32 233+39 NS 23.6£3.6 228+26 NS
LDL cholesterol (mg/dL) 107 +£523  102+31.5 NS 100+31.3 92.8+26.7 NS
ALT (IU/L) 67.6+420 77.8+659 NS 529+354 751+54.0 NS
Gamma-glutamyl transferase (IU/L)  45.1+43.1 69.8 +102 NS 502+51.1 76.9+88.0 NS
Alpha-fetoprotein (ng/mL) 88+9.7  174+431 NS 13.3+263 32.6+96.5 NS
HCV RNA (log IU/mL) 6.4+0.7 6.6 0.6 NS 63+09 6.4+0.6 NS
White blood cells (/mL) 5363 +1582 5015 + 1423 NS 4561 +1175 4657 £1345 NS
Neutrophils (/mL) 2910 £1006 2546 + 767 NS 2337 £813 2562 £ 1074 NS
Hemoglobin (g/dL) 142+15 13.8+1.4 NS 13.8+1.1 13.7+1.9 NS
Platelets (x 10*/mL) 17.5+49 153 +48 0.013 16.5+£49 15.0+£53 NS
RVR (+/-) 18/54 0/55  <0.001 7/20 0/42  <0.001
EVR (+/-) 56/16 10/45  <0.001 8/19 5/37  <0.001

Values are expressed as mean = SD. 'P value indicates those between two groups with and without Sustained

virological response (SVR) by Student’s t test or z test. NS: Not significant; LDL: Low-density lipoprotein; ALT:
Alanine aminotransferase; HCV: Hepatitis C virus; RVR: Rapid virological response; EVR: Early virological re-

sponse.

wk, respectively, and of the 69 treatment-experienced
patients, 36 and 33 patients were treated for as long as
48 and 72 wk, respectively.

Characteristics of SVR and non-SVR patients

In the 127 treatment-naive patients, SVR was achieved
in 56.6% (72/127) and non-SVR was seen in 43.3%
(55/127) (27 relapsers, 11 null-responders and 17
stopped treatment due to adverse events) (Table 2). In
these treatment-naive patients, there were significantly
more male patients and higher neutrophil and platelet
counts in the SVR group than in the non-SVR group at
baseline (Table 2). Lower HCV viral load (HCV RNA <
5.0 log TU/mL) was seen in 8.3% (6/72) treatment-naive
and 0% (0/55) treatment-experienced patients. RVR and
EVR were significantly higher in the SVR group [25.0%
(18/72) and 77.7% (56/72), respectively] than in the
non-SVR group [0% (0/55) and 18.1% (10/45), respec-
tively].

In the 69 patients previously treated, SVR was achieved
in 39.1% (27/69) and non-SVR was seen in 60.8% (42/69)
(23 relapsers, 14 null-responders and 5 stopped treatment
due to adverse events) (Table 2). In these previously
treated patients, the baseline backgrounds between the
SVR and non-SVR groups did not differ (Table 2). RVR
and EVR were significantly higher in the SVR group
[25.9% (7/27) and 70.3% (19/27), respectively] than
in the non-SVR group [0% (0/42) and 11.9% (5/42),
respectively].

Multivariate analysis showed that EVR was signifi-
cantly associated with SVR in treatment-naive patients
and in treatment-experienced patients. For the EVR in
the treatment-naive patients, odds ratio (OR) is 15.01
(95%CI: 5.72-44.56, P < 0.001); for the EVR in the
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treatment-experienced patients, OR is 21.7 (95%CI:
6.12-96.35, P < 0.001). Category is the same in the two
groups. In treatment-naive patients, platelet count tend-
ed to be an independent factor in multivariate analysis.
For the platelet counts, category > 16.1 X 10/ pL, ORis
2.79 (95%CI: 0.98-8.57, P = 0.061).

Effects of anemia on SVR

Hematological adverse events are the most common
laboratory abnormalities leading to dose modification
ot discontinuation”. First, we examined the effects of
hemoglobin at baseline on the SVR rates.

In the 127 treatment-naive patients, there were no
differences in SVR rates between the hemoglobin <
13 g/dL and hemoglobin = 13 g/dL groups [55.2%
(16/29) and 57.1% (56/98), respectively]. We also did
not observe any difference in SVR rates between the
hemoglobin < 13 g/dL and hemoglobin = 13 ¢/dL
groups in 48 wk treatment [55.6% (10/18) and 57.7%
(41/71), respectively] or 72 wk treatment [54.5% (6/11)
and 55.6% (15/27), respectively] in these patients.

In the 69 previously treated patients, there were no
differences in SVR rates between the hemoglobin < 13
g/dL and hemoglobin = 13 g/dL groups [30.0% (6/20)
and 42.9% (21/49), respectively]. We also did not observe
any difference in SVR rates between the hemoglobin <
13 g/dL and hemoglobin = 13 g/dL groups in 48 wk
treatment [38.5% (5/13) and 39.1% (9/23), respectively]
or 72 wk treatment [14.3% (1/7) and 46.2% (12/26),
respectively] (P = 0.126) in these patients.

Effects of thrombocytopenia on SVR

Next, we examined the effects of platelet counts at base-
line on the SVR rates. In the 127 treatment-naive patients,
the SVR rate of the platelet count < 130000/ pL group
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Table 3 Treatment outcomes in treatment-naive and treat-

ment-experienced patients according to platelet counts at
baseline

< 130000/uL = 130000/uL P value

Proportion of SVR-archived in treatment-naive patients

Total patients 10/27 (37.0%)  62/100 (62.0%)  0.020

48 wk treatment 7/20 (35.0%)  44/69 (63.8%)  0.022

72 wk treatment 3/7 (42.9%)  18/31 (58.1%) NS
Treatment-experienced patients

Total patients 7/24 (29.2%)  20/45 (44.4%) NS

48 wk treatment 7/20 (33.3%) 9/21 (42.9%) NS

72 wk treatment 2/9(222%)  11/24 (45.8%) NS

NS: Not significant; SVR: sustained virological response.

[37.0% (10/27)] was significantly lower than that of the
platelet count = 130000/puL group [62.0% (62/100)]
(Table 3). We also observed a significantly lower SVR rate
in the platelet count < 130000/ uL group [35.0% (7/20))
than in the platelet count = 130000/puL group [63.8%
(44/69)] with 48 wk treatment. The RVR rate of the
platelet count < 130000/pL group [15.0% (3/20)] was
similar to that of the platelet count = 130000/uL group
[18.8% (13/69)] with 48 wk treatment, but the EVR rate
of the platelet count < 130000/ pL group [30.0% (6/20)]
was significantly lower than that of the platelet count
= 130000/puL group [69.5% (48/69)] with 48 wk treat-
ment (P = 0.0033). In contrast, there were no differences
in SVR rates between the platelet count < 130000/uL
[42.9% (3/7)] and = 130000/uL groups with 72 wk
treatment [58.1% (18/31)] (Table 3). The RVR and EVR
rates of the platelet count < 130000/puL group [14.2%
(1/7) and 57.1% (4/7), respectively] wete similar to those
of the platelet count = 130000/pL group [3.2% (1/31)
and 25.8% (8/31), respectively] with 72 wk treatment.

In the 69 previously treated patients, there wetre no
differences in SVR rates between the platelet count <
130000/puL and = 130000/pL groups [29.2% (7/24)
and 44.4% (20/45), respectively] (Table 3). We also
did not observe any differences in SVR rates between
the platelet count < 130000/uL and = 130000/puL
groups with 48 wk [33.3% (5/15) and 42.9% (9/21),
respectively] or 72 wk treatment [22.2% (2/9) and 45.8%
(11/24), respectively] in these patients (Table 3).

DISCUSSION

After HCV NS3/4A protease inhibitors began to be
used in clinical practice, resulting side effects of their ap-
plication for chronic hepatitis C were also expected to
appear. In fact, hematological adverse events became
the most common laboratory abnormalities, leading to
dose modifications or even discontinuation during SOC
for chronic hepatitis C*?", In the present study, we ob-
served that EVR was significantly associated with SVR in
both treatment-naive and treatment-expetienced patients.
According to multivariate analysis, RVR was not associ-
ated with SVR in either of the patient types, although the
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reason for this might be that RVR was obtained in only
25 patients. We also examined the epidemiological data
and treatment responses were retrospectively analyzed
in terms of hematological safety. We observed that the
SVR and EVR rates of the platelet count = 130000/ ul.
group were better than those of the platelet count <
130000/ uL group in treatment naive-patients (Table 3).

Unexpectedly, we did not observe any difference
in SVR rates between the hemoglobin < 13 and =
13 g/dL groups (see Results section) or according to
neutrophil counts (Figure 1), although the hemoglobin
level or WBC level was supposedly an important factor
affecting adherence to treatment. We did not observe
any association between baseline platelet count below
130000/uL and SVR in the treatment-experienced
patients in the present study (Table 3). It may be possible
that thrombocytopenia reflects the fact that patients with
low platelet counts are more prone to being cirrhotic and
therefore should have a lower response rate to therapy.

The significant lower SVR in patients with baseline
platelet counts below 13OOOO/ML in treatment-naive
patients treated for 48 wk, but not for 72 wk, likely
reflects the major role of liver stage in patients with
presumably favorable viral kinetics (considering that
patients treated for 48 wk will have had an EVR),
whereas in patients with slower decay of viral load and
presumably treated for 72 wk, liver stage could have had
a lower impact on SVR. In the present study, liver biopsy
was performed in 67 patients and fibrosis stages 1, 2, 3
and 4 were seen in 30, 11, 5 and 3 of the platelet count
= 130000/l group and 3, 7, 6, 2 of the < 130000/ pL
group, respectively. We also observed that 3 of 5 cirrhotic
patients obtained SVR. Perhaps I11.28B polymorphism
played a major role in these patients, possibly explaining
why some cirrhotics achieved SVR. Further studies will
be needed to clarify this point.

So far, anemia and neutropenia are well-recognized
effects of higher-dose peginterferon alpha plus ribavirin
regimens, but it was also reported that no patient had
to discontinue therapy owing to thrombocytopeniam
We observed a greater number of lower SVR rates in
the low platelet group [35.2% (12/34); P = 0.037] of
the higher hemoglobin group than in the high platelet
group [57.5% (65/113)] of the higher hemoglobin
group (hemoglobin = 13 g/dL). We also observed
that lower SVR rates tended to occur more in the low
platelet group [29.4% (5/17)] than in the high platelet
group [53.1% (17/32)] of the lower hemoglobin group
(hemoglobin < 13 g/dL). Thus, the present study
suggested that thrombocytopenia is an important factor
for SVR.

In the present study, we also experienced only two
treatment-naive patients discontinuing treatment due to
neutropenia. One was a 70-year old male who discontinued
treatment at 1 wk after its commencement, and the other
was a 51-year old female who discontinued treatment at 9
wk (Figure 1). Further study will be needed as the numbers
of samples in the current study were limited.
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In conclusion, SVR was attained independently of
EVR in both treatment-naive and treatment-experienced
patients. The SVR rates between the pretreatment
hemoglobin < 13 and = 13 g/dL groups did not differ.
However, in treatment-naive patients, the SVR rate of
the pretreatment platelet count < 130000/ pul. group
was significantly lower than that of the pretreatment
platelet count = 130000/ pl. group. Patients with low
platelet counts were subject to dose and/or treatment
duration reductions. In fact, if these subjects required
such treatment adjustments, this may provide a partial
explanation for the difference in SVR rates between naive
and experienced patients. Attention should be paid to
thrombocytopenia in the treatment of chronic hepatitis
C patients.
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Background

It is well known that improved adherence to medication will favorably affect
sustained virological response (SVR) rates in peginterferon-alpha 2a plus
ribavirin therapy for chronic hepatitis C. Because the use of erythropoietin or
hematopoietic growth factors was prohibited in these treatments by Japanese
health insurance plans, hematological adverse events are the most common
laboratory abnormalities, leading to dose modification or discontinuation.

Research frontiers

Peginterferon-alpha 2a plus ribavirin therapy for chronic hepatitis C leads to
hematological adverse events, some of which are unknown. The authors exam-
ined the epidemiological data and treatment responses were retrospectively an-
alyzed in terms of hematological safety. In this study, the authors demonstrate
that attention should be paid to potential thrombocytopenia in the treatment of
chronic hepatitis C patients.

Innovations and breakthroughs

Recent reports have highlighted the importance of inosine triphosphatase gene
variants that protect against anemia in patients treated for chronic hepatitis C.
In treatment-naive patients, the SVR rate of the pretreatment platelet count <
130000/uL group was significantly lower than that of the pretreatment platelet
count = 130000/uL group. The authors also observed that 3 of 5 biopsy-
proven cirrhotic patients obtained SVR.

Applications

With the use of standard of care, attention should be paid to thrombocytopenia
in the treatment of chronic hepatitis C patients.

Peer review

It is well known that improved adherence to medication will favorably affect
SVR rates in pegylated interferon-alpha 2a plus ribavirin therapy for chronic
hepatitis C. In the present study, the authors retrospectively analyzed the epi-

(4 9

TR
JBaishideng®

WJH | www.wjgnet.com

187

Kanda T et a/. Platelets in HCV treatments

demiological data and treatment responses were retrospectively analyzed in
terms of hematological safety. In treatment-naive patients, the SVR rate of the
pretreatment platelet count < 130000/uL group was significantly lower than that
of the pretreatment platelet count = 130000/uL group, despite the existence
of cirrhosis. Of particular interest was the fact that the results suggested that at-
tention should be paid to thrombocytopenia in the treatment of chronic hepatitis
C patients.
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