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Fig. 4 Correlations between tumor size and malignant grading
system and portal vein invasion. a Correlation with malignant
grading system. Tumor sizes were similar between Grades 1 and 2,
but there was a greater increase in size between Grades 3 and 4.

Fig. 5 Correlations between
portal vein invasion and CEUS
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portal vein invasion were larger than negative HCCs, discriminating
the positive cases only using tumor size was difficult
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invasion increased with the CEUS malignant grade: Grade
1, 0 % (0/4); Grade 2, 13 % (1/8); Grade 3, 23 % (11/47);
and Grade 4, 67 % (8/12) (Fig. 5c). This correlation was
closer (r=0.385, P <0.001) than the correlation
between portal vein invasion and tumor size (r = 0.359,
P = 0.002).

The significance of the tumor markers, such as AFP
and DCP, were also evaluated for their ability to detect
portal vein invasion (Fig. 6). However, no correlation was
demonstrated between tumor markers and portal vein
invasion.
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Discussion

This study proposes a new malignant grading system that
incorporates two key features of CEUS and demonstrates a
strong correlation between this new grading system and
histological differentiation of HCC. Both Kupffer imaging
and MIP are unique imaging techniques that utilize char-
acteristics of Sonazoid CEUS. These images are difficult to
obtain by other imaging modalities, such as CT or MRL
Detection of small HCCs by CT or MRI without contrast
medium can be difficult and use of contrast media for both
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Fig. 6 Correlations between portal vein invasion and tumor markers.
a Alpha-fetoprotein (AFP). b Des-gamma carboxyprothrombin
(DCP). No correlation was demonstrated between tumor markers
and portal vein invasion

CT and MRI is sometimes restricted by renal function and
allergy. Hence, our new malignant grading system using
CEUS, which is associated with little or no side effects, is
of particular value. Notably, it is difficult to estimate the
degree of malignancy using only an imaging technique.
However, the term “malignant grade” was used here to aid
understanding, similar to the use by Hayashi et al., in their
report indicating the correlation between blood supply and
progression of hepatocellular nodules [16].

In addition, ultrasonography yielded several details such
as size, shape, and internal echo pattern of tumors.
Although tumor size is also an important factor for eval-
vating the differentiation of HCC, it is difficult to distin-
guish the histological differentiation especially in small
nodules. This tendency was confirmed in our results.
Although tumor sizes in Grades 1 and 2 were similar
(Grade 1, 18.2 &+ 4.7 mm; Grade 2, 16.6 & 4.2 mm), his-
tological differences were identified between malignant
Grades 1 and 2 (P = 0.001) (Fig. 3a). As just described, it
is difficult to distinguish histological differentiation only
by tumor size. US also demonstrated characteristic findings
in internal echo patterns. Nevertheless, internal echo pat-
terns were not easily distinguishable and, in this way, the
objectivity of these results was limited.

Using the Sonazoid contrast medium, additional arterial
phase, Kupffer imaging, and MIP patterns imaging were
also obtained. This study showed a definite correlation
between each of these findings and histological differenti-
ation, although no significant difference was achieved only
in arterial phase due to the small population size. There-
fore, all these results are of value. Kupffer imaging is a
unique imaging techmnique that, since Levovist was

discontinued, currently can only be accomplished using
Sonazoid CEUS or super paramagnetic iron oxide mag-
netic resonance images (SPIO-MRI). HCC intensity chan-
ges on Kupffer imaging according to the progression of
histological differentiation [10, 11]. For example, the
tumor intensity, on Kupffer imaging by Sonazoid CEUS,
changes from an iso- to a hypo-echoic pattern as the his-
tological differentiation changes from well- to moderately
differentiated HCC. Kupffer imaging can also be obtained
by SPIO-MRI. However, SPIO-MRI cannot obtain vascular
imaging and the resolution is inadequate.

MIP is a CEUS modality in which the imaging is based
on an accumulation of images. MIP combines the flash-
replenishment sequence with maximum-holding image
processing to distinctly delineate the blood vessels in tissue
[14]. HCC is known to undergo changes in vascular
structure as it progresses. MIP can help visualize this fine
vascular structure without angiography of the liver. In this
study, half of the well-differentiated HCCs demonstrated
fine patterns. The proportion of fine patterns of well-dif-
ferentiated HCC was higher (73 %), when analyzed with
all 121 HCCs. In contrast, all 12 patients with irregular
patterns had either moderately or poorly differentiated
HCC and all poorly differentiated HCCs demonstrated
irregular patterns (Fig. 2¢). The prognosis associated with
these tumors was poor. All 6 patients with moderately
differentiated HCC with an irregular pattern also had a
recurrence within 2 years (data not shown). Moreover, the
moderately differentiated HCCs could be further divided
into a less malignant group (fine pattern) and a more
malignant group (irregular pattern) using our grading sys-
tem. Some of the CEUS results showed similar tendencies
in the correlation with histological differentiation. For
example, both arterial phase and Kupffer imaging showed
similar patterns with respect to the degree of histological
differentiation (Table 1). These results indicate that com-
bining these 2 imaging modalities would yield little addi-
tional information. In this study, we did not combine
arterial phase findings and MIP patterns, although this
combination would allow for shortening the time of
examination. These techniques were not combined because
both reflect the vascularity of a HCC and contain similar
information and because the arterial phase evaluation
would have to be limited to 20 s, causing the optimal
moment for appropriate assessment to be missed in some
cases. In contrast, Kupffer phase imaging could be assessed
repeatedly from various angles and serves as an indis-
pensable phase of the CEUS examination. Thus, the com-
bination of Kupffer imaging and MIP patterns would be the
most sensible and complementary method for evaluating
the histological differentiation of HCC. For example, 7
moderately differentiated HCCs with Fine patterns were
indistinguishable from well-differentiated HCCs only using
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MIP patterns (Fig. 3a). All of these tumors were of
malignant Grade 2 and could be distinguished by adding
Kupffer imaging.

Our grading system was also correlated with portal vein
invasion (r = 0.385). Tumor size is also one of the
important factors for the prediction of portal vein invasion
and was correlated with portal vein invasion in this study
(r = 0.359). However, AFP and DCP, as the representative
tumor markers for HCC, also did not show correlations
with portal vein invasion in this study (AFP, r = 0.050;
DCP, r = 0.203). Thus, both our malignant grade and
tumor sizes are important for the prediction of the portal
vein invasion. Since some cases with small HCC and portal
vein invasion exist, our malignant grade could be expected
to identify these cases with small portal vein invasion.

Sugimoto et al. [14] reported the classification of HCC
using MIP patterns and the MIP pattern concept used in
this study was similar to theirs in that the categories, fine,
vascular, and irregular, are parallel to the normal or cotton,
vascular, and dead wood categories used in the previous
study. An advantage of our MIP classification is the sim-
plicity of classification. If some irregular vessels can be
detected, the case is classified as “irregular pattern”.
Similarly, if some tumor vessels thicker than the sur-
rounding fifth or sixth branch can be detected, the case is
classified as “vascular pattern”. Other cases were classified
into “fine pattern,” including cases in which the difference
between the tumor vessels and surrounding hepatic
parenchyma could not be detected. In addition, the “cotton
pattern” terminology could be misunderstood to indicate
the classical contrast-enhanced pattern of a hemangioma
[17, 18]. Furthermore, the term “dead wood” is associated
with large HCCs. However, to the extent possible, a system
should be able to detect irregular vessels in a small size.
Therefore, the current MIP patterns were chosen in this
study.

There are some limitations associated with this malig-
nant grading system. First, it is possible that the grading
system contains some bias due to tumor size. In this study,
only resected cases were analyzed, because a sample taken
by fine-needle biopsy may not always represent the
majority histological characteristics of HCC, especially in
nodule-in-nodule cases. As a result, the proportion of well-
differentiated HCC cases was small. To address this limi-
tation, our grading system was validated using 49 HCCs
diagnosed by fine needle biopsy and ablated by radiofre-
quency ablation (Fig. 3b). This validation raised the strat-
ification of our grading system and could indicate
following association, an HCC grade of 1 or 3 indicates a
well- or moderately differentiated HCC, respectively. An
additional limitation of this study is objectivity, which is a
problem inseparable from ultrasonography. However, the
subjectivity of our MIP classification is minimized by the

@ Springer

simplicity of classification, as previously described. A
possible limitation of this MIP pattern was the possibility
that key images could not be detected because only the two
dimensional image of MIP patterns, but not the entire
tumor, was detectable. Hence, these cases might be clas-
sified into a less malignant grade. However, misclassified
cases could be minimized using the CEUS method intro-
duced in “Methods”.

This study was an exploratory study. Our dataset
includes both early and advanced HCC and is therefore a
true representation of daily clinical practice. Since the
dataset was small, the focus was on the analysis of the
value of the CEUS malignant grading system. Future
studies are necessary to support an association between our
malignant grading system and overall survival.

Conclusions

This malignant grading system for HCC, using a combi-
nation of Kupffer imaging and MIP pattern, could evaluate
not only the histological differentiation of HCC but also
portal vein invasion.
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Hepatitis C virus relapse was suppressed by long-term
self-injection of low-dose interferon in patients with
chronic hepatitis C after pegylated interferon plus

ribavirin treatment
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Aim: The recommended treatment for chronic hepatitis C is
a combination of pegylated interferon (PEG IFN) plus ribavirin
(RBV). However, the sustained virological response (SVR) rate
of PEG IFN-RBV therapy was approximately 50% in patients
with genotype 1b and a high viral load. Thus, we compared
the efficiencies and side-effects of PEG IFN-RBV and self-
injected low-dose natural (n) IFN-o. in patients with hepatitis C
virus (HCV).

Methods: A prospective, multicenter, open-label study was
conducted in 12 Japanese institutions. A total of 129 patients
with chronic hepatitis C and no detectable HCV after 24-72
weeks of PEG IFN-RBV treatment were assigned to the control
(n = 82) or treated {n = 47) group. Treated patients received 3
million units of nIFN-a. 2-3 times/week over 96 weeks. The
groups were compared regarding treatment efficiency and
side-effects.

Results: Significant treatment success regarding virus
negativation rates was found, with 89% and 73% for the

treated and control groups, respectively (P =0.039). In con-
trast, there was no difference in relapse rate between the
groups 24 weeks after the 96-week nIFN-o. treatment
(P =0.349). However, when early viral responders and
late viral responders (LVR) were separated, LVR patients
responded significantly to the treatment with 90% sustained
virological response, compared to 53% for the control group
(P = 0.044). The side-effects of nIFN-o. were less than that of
PEG IFN-RBV treatment.

Conclusion: Self-injected nIFN-o, has larger benefits than
prolonged PEG IFN-RBV for chronic hepatitis C patients with
high viral loads of genotype 1b who fail to achieve early viral
response during initial combination treatment.

Key words: chronic hepatitis C, hepatitis C virus,
interferon-a,, pegylated interferon
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INTRODUCTION

HRONIC HEPATITIS C virus (HCV) infection cur-

rently affects nearly 200 million people worldwide,
and is the leading cause of liver cirrhosis and liver
cancer."* Hepatocellular carcinoma (HCC) is induced
by viral proteins activating signaling pathways, and indi-
rectly by chronic inflammation. Accordingly, standard
treatments currently combine antiviral ribavirin (RBV)
and a pegylated form of interferon-o. (PEG IFN-o).
Unfortunately, the success rate of this treatment
depends upon the genotype of the virus. Clinical studies
demonstrate that PEG IFN plus RBV is effective in 90%
of patients with genotype 2 HCV after 24 weeks,>®
whereas only 50% of patients with intractable hepatitis
(genotype 1 HCV and high viral load) respond even
after 48 weeks of treatment.”!' Therefore, further
research is necessary to address patients whom are
refractory to standard PEG IEN plus RBV treatments.

A combination of PEG IFN plus RBV is used to treat
high HCV genotype 1b viral loads, and a sustained viro-
logical response (SVR) rate of 70-80% can be achieved
in patients who show a complete disappearance of the
virus at week 12, considered a complete early virological
response (cEVR). However, SVR rates are low in late
virological response (LVR) patients who show a com-
plete disappearance of the virus after 13 weeks.'>!? Pro-
longed administration of PEG IFN plus RBV over a
72-week period increases the SVR rates'®?* and has guar-
anteed treatment efficacy; but, the longer the treatment
duration, the more frequently the patient must attend
the hospital, which will be a burden on the patient, and
the incidence rate of side-effects also increases.

Accordingly, the current guidelines for the treatment
of hepatitis C state that, for the prevention of carcino-
genesis, long-term administration of low-dose IEN is
preferable in patients for whom RBV combination
therapy is contraindicated, or in patients who are unre-
sponsive to RBV combination therapy.”-* Since April
2005, self-injection of IFN-o at home has been covered
by health insurance in Japan, and administration of the
medication at home has been made possible. Particu-
larly when administrated at night, which is more pos-
sible to do at one’s home, IFN-a. is less likely to affect the
circadian rhythm of endogenous cortisol than when
administrated in the morning,*® which is promising in
reducing its side-effects.

However, the treatment efficiency of self-injected
natural IFN-o, (nIFN-0) has not been evaluated. In addi-
tion, the therapeutic efficacy of self-injected IFEN-o. after
combination therapy including RBV for over 48 weeks is

© 2013 The Japan Society of Hepatology

Hepatology Research 2013

unclear and the therapy’s use could result in concerns of
poor adherence due to side-effects such as anemia.
Therefore, a reduction of the dose of IEN and a transi-
tion to self-injection would be preferable.

To this end, we conducted a multicenter study involv-
ing 12 medical institutions located in Kinki district,
Japan. The aim was to test the efficiency of low-dose
self-injected IFN-o in patients diagnosed with high viral
loads of HCV genotype 1b. Patients who achieved an
EVR or LVR at the end of treatment proceeded with
self-injections of low-dose nIFN-o for 96 weeks and
were periodically monitored for clinical symptoms and
relapse of HCV infection.

METHODS

Patients

HE PROSPECTIVE MULTICENTER study was con-

ducted between 1 April 2006 and 1 March 2012 at
12 medical institutions located in Kinki district, Japan.
The patients enrolled were diagnosed with high viral
loads (HCV TagMan 25.0 loglU/mL) of HCV genotype
1b, had completed a 24-72-week combination therapy
of PEG IFN-o plus RBV, and were aged 20 years or older
on the day they provided consent.

The following subjects were excluded from the study:
(i) patients with a history of hypersensitivity to IFN
formulations; (ii) patients with chronic liver diseases
other than hepatitis C, such as chronic hepatitis B,
autoimmune hepatitis and alcoholic hepatitis; (iii)
patients with severe depression or neuropsychiatric dis-
orders; (iv) patients with severe complications (renal
disorders, heart disease, hypertension, diabetes, autoim-
mune diseases and asthma); (c) patients with a history of
interstitial pneumonia; and (vi) pregnant women, lactat-
ing women or women who were likely to be pregnant.

Study design

The main purpose of this study was to investigate the
efficiency of low-dose self-injected IFN-a. in patients
diagnosed with high viral loads of HCV genotype 1b.
We investigated several concerns, including side-effects
and relapse rates, as well as prevention of disease pro-
gression, including HCC development. This study was
an open-label prospective multicenter study in which
a combination therapy of RBV with PEG IFN-o-2a
(Pegasys; Chugai Co. Ltd., Tokyo, Japan) or -o-2b
(Pegintron; MSD Co. Ltd., Tokyo, Japan) was conducted
for 24-72 weeks on patients with high viral loads of
HCV genotype 1b. Among the patients whose serum
HCV RNA was negative at the completion of treatment,
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IFN-o to treat intractable hepatitis 3

Treatment combining PeglFNo 2a or o2b + ribavirin: 172 patients

l (Administered for 2472 weeks)

Negativation of serum HCV- NO 43 patients
RNA (ETR) at completion of » (excluded from
treatment the analysis)

YES
129 patients

Decision regarding the treatment, based on the patient’s own free will

I

A group (nIFNo treated group)

nlFNa 3MIU 2-3 times a week,

continued for 1 year or longer
n = 47 patients

B group
(nIFNo untreated group)
n = 82 patients

Patients whose SVR was
undetermined: 18 patients

(during the
Figure 1 Algorithm used for patient
selection. EIR, end of treatment
response; HCV, hepatitis C virus; MU,
million units; PEG IFN, pegylated
interferon; SVR, sustained virological
response.

Dropouts: 6 patients

47 were treated with a prolonged administration of
nlEN-o. (Sumiferon; Dainippon Sumitomo Co. Ltd.,
Osaka, Japan) by self-injection at a dose of 3 million
units (MU) 2-3 times a week for year or longer (group
A) and the therapeutic efficacy was prospectively com-
pared with that of 82 non-treated patients (group B). In
the present study, treatment was selected based on the
patient's own free will (Fig.1). The combination
therapy of PEG IFN-o, plus RBV was conducted in accor-
dance with the recommended initial dose described in
the attached document, and in consideration of each
patient’s bodyweight.

This study design was reviewed and approved by our
university hospital’s ethics committee (approval no.
352). The determination of genetic polymorphism in
interleukin (IL)-28B 188099917 was also reviewed and
approved by our ethics committee on genetics (approval
no. rin-hi-92). This study was conducted in compliance
with the Declaration of Helsinki. Each patient signed an
informed consent form for the research and for the
disclosure of their genetic information.

Measurements pertaining to 1L-28B were conducted
using the TagMan probe method,*” and those pertain-
ing to HCV amino acid 70 in the core region (core70)
and the interferon sensitivity-determining region

administration nIFNo)

(liver canncer, intrahepatic
cholangiocarcinoma, retinal
vein occlusion, participation in
other clinical trials, cerebral
infarction, muscle weakness)

I

Patients whose| |Patients whose Patients whose SVR

SVR could be | | SVR could be was undetermined:
determined determined 8 patients

n = 23 patients | |n = 74 patients (during follow-up)

(ISDR) were conducted using a direct sequencing
method.?**

Questionnaire survey

For the 41 patients who performed self-injections of
nlFN-o. (group A) (recovery rate, 87.2%), a patient
survey was conducted after the transition from PEG
IFN plus RBV treatment to the nIFN-o self-injection
protocol.

The contents of the questionnaire survey included
technical issues pertaining to the self-injection of
nlFN-g, the severity of side-effects, and changes in daily
life due to the switch from PEG IFN plus RBV to nIFN-q,
as well as any inconveniences encountered during the
administration of each medication.

Treatment success assessment through HCV
RNA levels and viral load

In group A, therapeutic efficacy was evaluated at two
time points, 24 weeks after completion of PEG IFN plus
RBV and 24 weeks after completion of nIFN-a. In group
B, the therapeutic efficacy was evaluated 24 weeks after
completion of PEG IFN plus RBV. In both groups, the
evaluations were based on the amount of HCV RNA
(TagMan PCR method) present in the serum.

© 2013 The Japan Society of Hepatology
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Table 1 Comparison of patient backgrounds (all patients)

Hepatology Research 2013

No. of patients Group A Group B P-value
47 82
Age (mean value + SD) 58.8+9.8 56.3+10.5 0.1710
Sex (male/female) 30/17 47/35 0.4680
Median ALT (IU/L) (range) 43 (18-157) 54 (3-228) 0.1151
Median HCV RNA (log IU/mL) (range) 6.5 (5.1-7.5) 6.2 (5.1-7.4) 0.1026
PEG IFN-0-2a/PEG IFN-0-2b 5/42 12/70 0.5184
Mean duration of PEG IEN treatment (weeks) 53.4+11.6 49.2+13.2 0.0301
tF stage (FO/F1/F2/F3/F4) (2/12/13/5/3) (4/26/13/7/1) 0.4009
tA grade (AO/A1/A2/A3) (1/24/8/2) (1/19/27/4) 0.0449
History of liver cancer 2 1 0.2657
$IL-28B SNP 158099917 (TT/non-TT) 23/2 41/7 0.4168
$Core70 (wild/mutant) 9/9 23/7 0.0577

+Only patients who signed an informed consent to undergo liver biopsy were analyzed. $Only patients who signed an informed

consent to check each marker were analyzed.

ALT, alanine aminotransferase; HCV, hepatitis C virus; IL, interleukin; PEG IFN, pegylated interferon; SD, standard deviation; SNP,

single nucleotide polymorphism.

In addition, evaluations according to the timing of the
negativation of viral load were also conducted to deter-
mine whether the recurrence of HCV could be inhibited
in patients whose HCV RNA was successfully main-
tained below detectable levels 24 weeks after comple-
tion of PEG IFN plus RBV. The rates of SVR in group A
and B were evaluated and were also assessed according
to the negativation of viral load.

Statistical analysis

Per protocol-based (PPB) analysis was performed and
JUMP9 analysis software was used for analysis. The
patients’ backgrounds (normally distributed data) were
analyzed using Student’s t-test and the x>-test, the
recurrence rate and SVR rate were analyzed using the
x*-test and the questionnaire count (non-normally
distributed data) was analyzed by the Mann-
Whitney U-test. P<0.05 was considered statistically
significant.

RESULTS

Patient selection and characteristics

URING THIS MULTICENTER prospective study, a

total of 172 patients diagnosed with high viral
loads of HCV genotype 1b received PEG IFN plus RBV
treatment. Of these 172 patients, 129 had HCV RNA
levels that fell below the level of detection after 24-72
weeks of PEG IEFN plus RBV treatment (Table 1). These
129 patients elected to initiate the secondary treatment

© 2013 The Japan Society of Hepatology

of self-injected nIEN-o. They were assigned to the
control group (untreated; n=82) or those receiving
nlFN-o (treated; n = 47).

The algorithm of patient selection is shown in
Figure 1. The study was multicenter, prospective and
based on each patient’s choice; the entries included 47
patients in group A and 82 patients in group B.

In group A, six patients discontinued treatment during
administration of nIFN-a for the following reasons:
development of liver cancer (one patient), intrahepatic
cholangiocarcinoma (one patient), retinal vein occlu-
sion (one patient), participation in other clinical trials
(one patient), cerebral infarction (one patient), and
muscle weakness and gait disturbance (one patient).
The characteristics of the two groups did not differ sig-
nificantly in terms of age, sex, viral load, history of liver
cancer and stage of liver disease (Table 1). The two
groups also received similar primary PEG IEN plus
RBV treatment, except for slightly shorter durations in
group B.

The study was conducted on consenting patients
whose core70, ISDR mutations and IL-28B could be
measured. Core70 mutants were found in 50.0% (9/18)
of group A and 23.3% (7/30) of group B (P=0.057).
ISDR 0-1 amino acid substitutions were present in
73.3% (11/15) patients in group A and 42.8% (9/21) in
group B (P=0.069), with no significant difference
between the two groups. However, refractory virological
cases tended to be higher in group A. The non-TT type
1L-28B were found in 8.0% (2/25) of patients in group A
and 14.5% (7/48) in group B (P = 0.416); there was no
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Table 2 Comparison of patient backgrounds (patients whose SVR could be determined)
No. of patients Group A Group B P-value
23 74
Age (years) (mean value £ SD) 55.4+9.30 56.9+10.23 0.5332
Sex (male/female) 13/10 41/33 0.9250
Median ALT (IU/L) (range) 43 (18-157) 54 (3-228) 0.5088
Median HCV RNA (log IU/mL) (range) 6.4 (5.2-7.0) 6.2 (5.1-7.4) 0.8229
PEG IFN-0-20,/PEG IFN-a-2b 1/22 9/65 0.2817
Mean duration of PEG IFN treatment (weeks) 48.7%6.0 48.7+£13.0 0.9897
Mean duration of nIFN-o treatment (weeks) 84.0+36.7 NA NA
1F stage (FO/F1/F2/F3/F4) (1/6/8/2/0) (2/26/13/7/1) 0.5805
A grade (AO/A1/A2/A3) (0/12/4/1) (1/17/27/4) 0.1001
History of liver cancer 1 1 0.3770
$IL-28B SNP 158099917 (TT/non-TIT) 17/2 30/4 0.8914
EVR 10/0 24/3 0.2715
LVR 7/2 6/1 0.6865
$Core70 (wild/mutant) 9/7 12/6 0.5327
EVR 5/4 10/5 0.5862
LVR 4/3 2/1 0.7781

tOnly patients who signed an informed consent to undergo liver biopsy were analyzed. $Only patients who signed an informed

consent to check each marker were analyzed.

ALT, alanine aminotransferase; EVR, early virological response; HCV, hepatitis C virus; IL, interleukin; LVR, late virological response;
NA, not applicable; nIEN-a, natural interferon-o; PEG IFN, pegylated interferon; SD, standard deviation; SNP, single nucleotide

polymorphisms; SVR, sustained virological response.

significant difference in genetic background between the
two groups in patients whose SVR could be determined
(Table 2).

In group A, five patients were treated with PEG IFN-
o-2a plus RBV and 42 patients were treated with PEG
IFN-0-2b plus RBV, whereas in group B, 12 patients
were treated with PEG IFN-o-2a plus RBV and 70
patients were treated with PEG IFN-o-2b plus RBV. The
mean duration of treatment was 54.3 £ 11.6 weeks of
patients in group A and 49.2 + 13.2 weeks in group B.

The backgrounds of patients in group A (23 patients)
and group B (74 patients) were examined 24 weeks after
completion of nIFN-o or PEG IFN plus RBV treatment,
respectively (Table 2). In group A, one patient received
PEG IFN-0-2a plus RBV and 22 patients received PEG
IFN-0-2b plus RBV, whereas in group B, nine patients
received PEG IFN-o0-2a plus RBV and 65 patients
received PEG IFN-o-2b plus RBV. The mean duration of
treatment was 48.7£6.0 weeks for group A and
48.7 £ 13.0 weeks for group B. In addition, in group A,
nIEN-o treatment was initiated after completion of PEG
IEN-0-2a plus RBV or PEG IFN-¢-2b plus RBV, and the
mean duration of nIFN-o. treatment was 84.0 £36.7
weeks.

Virological relapse rates in early and late
viral responders

The capacity of nIFN-a self-injection to control HCV
infection was tested by comparing the virus negativation
rates of the two groups after 24 weeks of treatment
(Fig. 2). A total of 10 patients (two in group A and eight
in group B) who had not passed 24 weeks after the
completion of the PEG IFN plus RBV treatment were
excluded from this analysis. Therefore, Figure 2 includes
the results obtained from the 45 (group A) and 74 cases
(group B), respectively.

The treated group showed a significant treatment
success rate compared to the control group, with virus
negativation rates of 89.0% and 73.0%, respectively
(P =0.039). This comparison was performed under the
condition that the patients in group A continue the
low-dose nIEN-o treatment, and did not directly indi-
cate the increased SVR rate. However, our result suggests
that the self-injection IFN treatment can suppress HCV
relapse.

Analysis of the time of negativation after completion
of PEG IFN plus RBV treatment revealed that the relapse
rate among EVR patients was 4.5% (1/22) in group A

© 2013 The Japan Society of Hepatology
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24 weeks after 24 weeks after
24-72 completion of 96 completion of

weeks P/R treatment weeks niFN treatment

A - 88.9%
group [ Peg-IFN/RBV] niFNo. (40/45)
| P =0.0387

B 73%
group [Peg-IFN/RBV [ Follow-up B474)

Figure 2 Virus negativation rate 6 months after completion of
PEG IFEN plus RBV treatment. The negativation rates of HCV
RNA were compared 6 months after completion of PEG IFN
plus RBV treatment. In group A, during the administration of
nIFN-q, the recurrence rate was 11% and the negativation rate
was 88.9%. In group B, determination of the SVR was possible,
and the SVR rate was 73%. The rates were significantly higher
in group A than in group B (P=0.0387). nIFN-¢, natural
interferon; PEG IFN, pegylated interferon; RBV, ribavirin; SVR,
sustained virological response.

and 20.0% (11/55) in group B, and that the relapse rate
was lower in group A than in group B (P=0.0912,
¥>-test). Among LVR patients, the relapse rate was 17.4%
(4/23) in group A and 47.4% (9/19) in group B, with
a significant difference (P=0.0364, y’-test) between
groups.

SVR rates

In group A, it was possible to follow up with 23 patients
up to 24 weeks after completion of nIFN-¢, treatment,
and SVR was found in 19 patients (82.6%). This per-
centage was slightly higher than the SVR rate in group B
(73.0%), but no significant difference was found
(P =0.3495, y>-test) between the groups (Fig. 3).
Treatment success was further assessed by separating
the early and late virological responders in each group.
In EVR patients, the SVR was not affected by nIFN-o.
self-injection. In contrast, LVR patients responded

24 weeks after
completion of
niFN treatment

24 weeks after

24-72 completion of 96

weeks P/R treatment weeks
T

T

82.6%

g"‘:‘up [PegFN/RBV] nIFNo. [ Follow-up_] 35,05
Y
| P =0.3495
B 73%
aroup [Peg-IFN/RBV | Follow-up (54/74)

Figure 3 SVR rate after completion of IFN treatment. In group
A, 23 patients were evaluated 6 months after completion of
nIEN-o treatment, and 19 of them (82.6%) showed an SVR.
Although the SVR rate was higher than that found in group B,
there was no significant difference between the two groups.
nlFN-a, natural interferon; PEG IEN, pegylated interferon;
RBV, ribavirin; SVR, sustained virological response.
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P = 0.8050 P =0.0441
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90 | . o
80 76.9% 80%
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10 4 44/55

0
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% patints with SVR

10/19

0-12w 13w-
Early virologic response  Late virologic response

Figure 4 Timing of the HCV viral load negativation during
administration of PEG IFN plus RBV treatment and the subse-
quent SVR rate. In EVR patients, no difference in SVR rates was
found between group A and group B. In LVR patients, group A
had a significantly higher SVR rate than group B. EVR, early
virological response; HCV, hepatitis C virus; LVR, late viral
responders; PEG IFN, pegylated interferon; RBV, ribavirin; SVR,
sustained virological response. B, group A; O, group B.

significantly to treatment, with 90% SVR, compared to
53% in the control group (P =0.044) (Fig. 4). These
data suggest that treatment may be particularly efficient
for a subset of patients.

We also analyzed the SVR rate for each type of IL-28B,
core70 and ISDR. Patients with the IL-28B major allele
(type TT) had an SVR rate of 69.6% (16/23) in group A
and 78.0% (32/41) in group B, and patients with the
minor allele (type TG/GG) had an SVR rate of 100%
(2/2) in group A and 57.1% (4/7) in group B. Patients
with wild-type core70 had an SVR rate of 88.9% (8/9) in
group A and 91.3% (21/23) in group B, and patients
with mutant core70 had an SVR rate of 77.8% (7/9) in
group A and 71.4% (5/7) in group B. Patients with two
or more ISDR mutations had an SVR rate of 100%
(4/4) in group A and 75.0% (9/12) in group B, and
patients with a 0-1 ISDR mutation, had an SVR rate of
72.7% (8/11) in group A and 77.8% (7/9) in group B.
Although a significant difference of SVR rate was found
in the late responders, the frequency of 1L-28B single
nucleotide polymorphisms were not different between
groups A and B (Table 2).

Quality of life

A questionnaire survey regarding the subjective symp-
toms accompanying PEG IFN plus RBV and self-injected
nlFN-q, as well as the patients’ impression of the treat-
ment, was conducted on 41 patients (recovery rate,
87.2%) using by asking the following questions:
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ltems Number of Significant difference
responses in A+B vs D+E

Fever 36 14 [[[e]] . P <0.001

Tiredness 40 02 4 [[HI 27 P < 0.001

liching 36 [i9 14 IETTTNNENE P < o-co1

Skin rash, =T

reddening 26 N 12 @“ P=0036

Loss of appetite 32 \ONeH 10 AT I P < 0.001

Diarrhea 23 FE= 13 BT R P < 0.001

Headache 27

rFOn

13 [TETTITMEI - - o.002
=N P =0.047
N 1 [ P=0.158

Muscle pain 25

Joint pain 24

Insomnia 28 QW 14 ([T - - 0.2
Number of Sy S

hospital vists & 12 I 17 P <0.001
Impact on work

performance 39 [P0 10  TIIZIIII 17 P < 0.001

(everyday life)

Figure 5 Comparison between PEG IEN plus RBV and self-injected nIFN-o regarding criteria for the evaluation of side-effects and
treatment. The following question was asked of 41 patients in group A during administration of nIFN-o: “When the treatment was
switched from PEG IFN plus RBV to nIFN-o, which treatment was better in terms of the symptoms and impact on everyday life?
PEG IFN plus RBV or self-injected nIFN-0?” The results obtained from this question revealed that the self-injection of nIFN-o was
better, with a significant difference (P < 0.05, Mann-Whitney U-test) in terms of fever, general fatigue, itching, skin rash or redness,
loss of appetite, diarrhea, muscle pain, insomnia, number of hospital visits and impact on performance at work. In contrast, there
was no difference between the two treatments with respect to headache and joint pain. nIFN-o, natural interferon; PEG IFN,
pegylated interferon; RBV, ribavirin. &, (A) PEG IFN plus RBV was better; 5, (B) PEG IFN plus RBV was slightly better; o, (C) the
two were equal; m, nIFN-o was slightly better; m, (E) nIFN-o was better. nIFN-o, natural interferon; PEG IFN, pegylated interferon;
RBV, ribavirin.

1 “When the treatment was switched from PEG IFN 2 “Based on your overall impression, which treatment

plus RBV to nIFN-q, which treatment was better in
terms of the items pertaining to symptoms and every-
day life? PEG IFN plus RBV or the self-injection of
nIFN-0?” The results obtained from this question
showed that self-injection of nIFN-o was significantly
better (P < 0.05, Mann-Whitney U-test) in terms of
fever, general fatigue, itching, skin rash or redness,
loss of appetite, diarrhea, muscle pain, insomnia,
number of hospital visits and impact on performance
at work. In contrast, there was no difference between
the two treatments with respect to headache and joint
pain (Fig. 5).
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was better when conducted after the 1-year adminis-
tration of PEG IFN plus RBV? The treatment consist-
ing of continuing PEG IEN plus RBV or the treatment
when switched to self-injection of nIFN-02” Figure 6
shows that nearly 42% of the patients stated that
nlEN-o, self-injection was better than prolonging the
combination treatment. When the answers quoting
nlFN-o as “better” or “slightly better” were included,
the results showed that the overall side-effects of
self-injection of nIFN-o as well as the severity of its
interference with everyday life were significantly
lower than those associated with PEG IEN plus RBV

© 2013 The Japan Society of Hepatology
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P < 0.001
Number of l
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The number in parentheses are actual numbers
Total: 41 patients

% 2.4% 4.9% 26.8%

24.4% 41.5%

Patients 1 2 " 10 17

Figure 6 Overall impressions regarding the relative merits of
PEG IFN plus RBV and the self-injection of nIFN-a as a treat-
ment. The following question was asked of the 41 patients in
group A: “Your treatment has been changed to a self-injection
of sumiferon after the 1-year administration of PEG IFN plus
RBV. Do you think that a continuation of PEG IEN plus
RBV would have been better? Or, do you think that changing
the treatment to a self-injection of nIFN-o. was better?” State-
ments of “self-injection of nIFN-o was better” accounted for
65.9% of responses, and were significantly larger in number.
nlFN-o, natural interferon; PEG IFN, pegylated interferon;
RBV, ribavirin.

treatment (P =0.00000011, Mann-Whitney U-test)
(Fig. 6).

3 “Are there specific side-effects or problematic issues
associated with the treatment during the administra-
tion of PEG IFN plus RBV or after the transition to
self-injection of nIFN-o? Multiple answers are
allowed.” The respondents cited a total of 65 prob-
lems and side-effects associated with PEG IFN plus
RBV, including seven answers mentioning “feeling
sluggish”, five that mentioned “attending outpatient
treatment was tiresome”, five mentioned a loss of
appetite, seven mentioned itchy skin, two mentioned
a skin rash and two mentioned fever. The respon-
dents mentioned 42 troubles associated with the tran-

© 2013 The Japan Society of Hepatology
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sition to self-injection of nIFN-0,, including seven that
were reluctant to self-inject, and two that reported the
storage (management) of the medication was tire-
some. Although there was dissatisfaction with the
self-injection itself, the side-effects of nIFN-¢, were of
minor severity, and therapeutic problems were fewer,
compared to those found with PEG IFN plus RBV
treatment.

DISCUSSION

EVERAL PAPERS HAVE examined the utility of pro-

longing PEG IFN plus RBV treatment by 72 weeks in
cases of slow virological response for high viral loads of
HCV genotype 1b. Previous reports have stated that the
SVR rate was 38-48% in Europe and the USA™% and
36-60% in Japan.** In this study, only patients who
achieved an end of treatment response were examined,
but when only LVR patients were considered, the
administration of nIFN-o resulted in an SVR rate of
90.0% (9/10), which indicated a favorable outcome. As
nIFN-o self-injection is a properly validated drug for
treatment of chronic hepatitis C, it was ethically difficult
to design a completely randomized clinical trial, and the
patients in this study were therefore not randomly
assigned to the two groups. Furthermore, the duration
of PEG IFN plus RBV treatment in the present study
varied between 24 and 72 weeks, and the differing dura-
tions would influence SVR rate, as well as the prevalence
of adverse events. Therefore, results obtained from this
study may have some limitations. However, our results
suggest that nIFN-o self-injection improves the SVR rate
in patients treated with PEG IFN plus RBV, particularly
in patients with LVR.

Administration of nIEN-q, even at low doses, resulted
in a decreased recurrence rate in LVR patients whose
viral loads had once decreased below detectable levels
due to treatment with PEG IFN plus RBV. Thus, when
prolonging treatment beyond 48 weeks, sufficient thera-
peutic efficacy with few side-effects can be achieved with
self-injected nIFN-o. monotherapy, even at low doses. In
addition, low doses of nIFN-o. monotherapy had fewer
side-effects than continuation of PEG IFN plus RBV; the
switch to self-injection also proved to be effective, and
was better in terms of acceptability.

The results of the patient questionnaire in this study
demonstrated that, taking into consideration symptoms
due to IFN administration and the changes affecting
everyday life, the self-injection of nIEN-o. was signifi-
cantly more acceptable than administration of PEG IFN
plus RBV. The differences were particularly large regard-
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ing items such as fever, general fatigue and the number
of hospital visits; switching the treatment to self-injected
nlEN-o. resulted in an improvement of the quality of
life. However, we did not directly compare the pro-
longed PEG IFN plus RBV for 24 weeks or self-injected
nlEN-o. for 1 year or longer; therefore we cannot con-
clusively state the difference in SVR rate or quality of life
between the two therapies (prolonged PEG IEN plus
RBV for 24 weeks and self-injected nIFN-at). Further-
more, despite the fact that severe IFN therapy-related
adverse events often occur in elderly patients, we did not
assure the low adverse events of the long-term nIFN-o
treatment in the elderly patients because we conducted
an anonymous survey. The prolonged PEG IEN plus
RBV for 24 weeks may have some advantages in elderly
patients because of its shorter duration of treatment
when compared with self-injected nIFN-o for 1 year or
longer.

Due to the small number of cases that could be ana-
lyzed, no significant difference was found; however, in
refractory cases with mutant-type core70 and IL-28B
minor allele, the SVR rate was found to be more elevated
in group A than in group B, suggesting that continuous
administration of nIFN-o may also affect the SVR in
more refractory cases.

A new triple therapy (PEG IFN-RBV plus a protease
inhibitor) with an increased SVR rate was recently
approved for use in Japan. PEG IFN plus RBV is not a
standard therapy for patients with high viral loads of
genotype 1b, and our conclusion that self-injected
nIFN-o has larger benefits may have less impact on the
triple therapy. However, the highly efficient therapy
may cause certain severe adverse events,’® and many
patients in the present study selected the self-injection
therapy as the less stressful therapy (Fig. 6), suggesting
that self-injection therapy may be an acceptable
method for raising the SVR rate with comparatively
mild side-effects.

The combination therapy with the direct anti-viral
agent (DAA) allows for the shortened duration of treat-
ment. Although we did not investigate the inhibitory
effect of hepatocarcinogenesis in the observation period
of this study, IFN treatment is known to suppress the
development of HCC even in patients without SVR,**-*!
suggesting that IFN treatment inhibits hepatocarcino-
genesis through several mechanisms, in addition to
HCV eradication. Therefore, it remains unknown
whether the rate of carcinogenesis in patients who
achieve SVR with a shortened-period IFN treatment or
IFN-free treatment with DAA is equal to that in the
patients who achieve SVR with a long-term IFN treat-

IFN-¢ to treat intractable hepatitis 9

ment. Further work is needed to investigate the rate of
HCC development in patients who achieved SVR by
means of the shortened treatment. No significant differ-
ence was found regarding the inhibitory effect on car-
cinogenesis, but the administration of 3 MU of nIFN-o
tended to increase the number of patients with stable
alanine aminotransferase levels of less than 20IU
and o-fetoprotein levels of less than 5 ng/mL (data
not shown). Therefore, non-responders for the triple
therapy as well as DAA combination therapy may
require low-dose IEN therapy to prevent HCC develop-
ment. An inhibitory effect could be promising if the
number of such cases increases and a long-term follow
up is performed.

In conclusion, this study suggests that there are more
benefits of low-dose nIEN-¢ self-injection than of pro-
longed PEG IFN plus RBV treatment for chronic hepati-
tis C patients with high viral loads of genotype 1b who
fail to achieve early viral response during the initial
combination treatment.
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Nationwide survey in Japan regarding splenectomy/partial
splenic embolization for interferon treatment targeting
hepatitis C virus-related chronic liver disease in patients

with low platelet count
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Aim: In chronic liver disease associated with hepatitis C virus
(HCV), a low platelet count is a major obstacle in carrying out
interferon (IFN) treatment. We used a questionnaire to clarify
the extent to which splenectomy/partial splenic embolization
(PSE) is performed before IFN treatment, as well as the effi-
cacy and complications thereof.

Methods: Two questionnaires were distributed to 413
medical institutes in Japan specializing in the treatment of
liver diseases, and responses were obtained from 204 insti-
tutes. Furthermore, a more detailed questionnaire was com-
pleted by 10 institutes that experienced cases of death.

Results: In patients with HCV genotype 1b and a high viral
load (HCV1b/High), the sustained viral response (SVR) rate
was 28% for the splenectomy group and 22% for the PSE
group, with no significant difference between these groups.
In patients that were not HCV1b/High, the SVR rate was higher

in those that underwent splenectomy (71%) compared to the
PSE group (56%; P =0.025). There were cases of death in
seven of 799 splenectomy cases (0.89%) and four of 474 PSE
cases (0.84%). Infectious diseases were involved in nine of 11
cases of death, with a peculiar patient background of Child-
Pugh B (6/10) and an age of 60 years or greater (7/11).

Conclusion: The application of splenectomy/PSE before IFN
treatment should be avoided in patients with poor residual
hepatic function and/or elderly patients. In HCV1b/High
patients, splenectomy/PSE should be performed only after
selecting those in which IFN treatment should be highly
effective.
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INTRODUCTION

N JAPAN, MANY patients with hepatitis C virus

(HCV)-related chronic liver disease (CLD) exhibit
advanced aging and a long disease duration. These
patients often have pancytopenia due to hypersplenism
caused by advanced liver fibrosis, thus leading to diffi-
culty in receiving a sufficient dose of interferon (IFN).
Because low adherence to IEN often results in treatment
failure, pancytopenia, including low platelet count, is a
major challenge for IFN therapy in Japanese HCV-
infected patients.
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The rate of hepatocellular carcinoma (HCC) develop-
ment increases with the progression of liver fibrosis,
and the annual occurrence rate in HCV positive Japa-
nese cirrhotic patients is high (~7-8%).! The incidence
of HCC significantly decreases after viral eradication
by IFN treatment (sustained viral response [SVR]) in
patients with HCV-related CLD, even in patients with
liver cirrhosis.>® However, the SVR rate in cirrhotic
patients with HCV genotype 1b is approximately 25%,
that is significantly lower than that of chronic hepatitis
patients (~50%). Hypersplenism due to portal hyper-
tension is believed to be one of the causes of the
low SVR rate of IFN treatment observed in cirrhotic
patients.®® In patients with hypersplenism, reducing
the dose or discontinuing IEN is often required because
of their thrombocytopenia and/or granulocytopenia.
Furthermore, with the combined use of ribavirin
(RBV), the adherence to treatment declines in associa-
tion with the degree of anemia. Discontinuing or
reducing the dose of antiviral agents (IFN and/or
RBV) decreases the SVR rate,'®"" and the presence of
hypersplenism-related pancytopenia can be a major
cause of this decrease. In particular, a low platelet
count is the main factor that is linked to the discon-
tinuation of IFN treatment. Therefore, in order to
increase the platelet count and improve adherence to
antiviral agents, splenectomy/partial splenic emboliza-
tion (PSE) before the initiation of IFN therapy
is considered a useful option for patients with
hypersplenism-linked pancytopenia.’*?*

In Japan, it is recommended that splenectomy/PSE be
performed on patients with a low platelet count before
IFN treatment, as specified in the Guidelines for Chronic
Hepatitis C of 2008 and onwards.”* However, neither
splenectomy nor PSE is recommended in guidelines
outside of Japan. Therefore, it is important and neces-
sary to investigate whether these surgical or interven-
tional treatments for anti-hypersplenism should be a
standard precursor to IFN treatment for patients with a
low platelet count. In addition, if splenectomy/PSE is
indeed a valid therapeutic option, the patients that
would most benefit from these treatments should be
identified.>1#-7

In the present study, we investigated the current state
of the treatment of splenectomy/PSE in HCV positive
patients with low platelet count. We conducted a survey
in the form of a questionnaire that probed the following
topics with regard to splenectomy/PSE: the current
status of implementation, associated complications,
degree of increased platelets and its effect on IFN
treatment.'*

© 2013 The Japan Society of Hepatology
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METHODS

Subjects

SURVEY WAS conducted as a part of research by

the “Standards and Clinical Research Aimed at
Establishment of IFN Treatment Towards Cases with
Low Platelet Counts” group from the scientific research
grant from the Ministry of Health, Labor and Welfare in
Japan. The sample included the 413 medical institutes
to which the liver disease specialists (Japan Society of
Hepatology, Board of Councilors of the Western and
Eastern Association, Director of the Liver Cancer Study
Group of Japan, and Councilor of The Japanese Society
of Interventional Radiology) belong. Approval was
obtained from the three associations (the Japan Society
of Hepatology, the Liver Cancer Study Group of Japan
and the Japanese Society of Interventional Radiology)
prior to distributing this questionnaire. This study is a
summary of the questionnaire responses, and ethical
considerations toward patients were ensured by anony-
mizing personal information.

Questionnaires

Three types of questionnaires were prepared with inter-
nists, surgeons and radiologists as the subjects; each type
of questionnaire was sent to 336, 46 and 31 institutes,
respectively. As a general rule, one questionnaire was
sent to one medical institute.

In this study, thrombocytopenia was defined as a
platelet count of less than 100 x 10° platelets/L. A
survey was conducted to determine whether splenec-
tomy or PSE was performed to improve adherence to
IFN treatment in patients with thrombocytopenia, and
the selection criteria for splenectomy/PSE (including a
platelet count and the liver function tests) were also
queried in the first questionnaires (sent in September
2009 and collected on 22 December 2009). The state of
the implementation of splenectomy/PSE was ques-
tioned again in the second questionnaire. The second
questionnaire also focused on the appropriateness of
performing splenectomy or PSE for IFN treatment in
the patients, and investigated the aforementioned
topics, including the efficacy of splenectomy/PSE, com-
plications, and the prevalence of prophylactic adminis-
tration of pneumococcal vaccine (sent in September
2010 and collected on 14 January 2011).%® The third
questionnaire (sent in November 2011 and collected
on 6 December 2011) was performed as a detailed
investigation of the 11 cases in which death was
reported in the second questionnaire.
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Statistical analysis

Data were expressed as mean + standard deviation.
A y*test was used to compare splenectomy/PSE
implementation cases, and Student’s t-test and Mann-
Whitney U-test were used for other comparisons.
P < 0.05 indicated statistically significant difference.

RESULTS

OR THE FIRST and second questionnaire, responses

were obtained from internists, surgeons and radiolo-
gists (Table 1). For the third questionnaire, responses
were obtained from all 10 institutes (11 patients died
in 10 institutes: 100% recovery of the questionnaire
sheets).

Standard platelet count required to initiate
IFN treatment and the initial dose of IFN for
patients with low platelet count

Eighty-nine percent (95/107) of institutes began IFN
treatment even when the platelet count was less than
100 x 10° platelets/L. The adherence to IEN treatment of
the patients was also answered. In the patients with a
platelet count of 80 x 10° platelets/L or more before IFN
treatment, 90% (72/80) of the institutions initiated
therapy with a sufficient (280% of the normal dose)
initial dose of IFN. However, among patients with a
platelet count of less than 80 x 10° platelets/L, only
27% (25/93) started treatment with an insufficient
(<80% of the normal dose) initial dose of IFN. Thus,
many patients with a platelet count of less than
80 x 10° platelets/L prior to IFN introduction received a
dose of IFN that was reduced to a level at which the IEN
SVR rate was predicted to be low.

Implementation status of splenectomy/PSE
prior to IFN treatment in patients with low
platelet counts

The questionnaire results clarified that splenectomy
and/or PSE were performed in 61% of the specialized
institutes providing IFN therapy.

The platelet count that each institute considered when
performing splenectomy/PSE before IFN treatment was
64 x 10° £ 18 x 10° platelets/L (n = 25) for splenectomy

Table 1 Questionnaire collection rates

Splenectomy/PSE for IFN treatment 3

and 79 x10°* 14 x 10° platelets/L. (n=24) for PSE,
with splenectomy having a significantly low value com-
pared to PSE (P = 0.002).

Reasons for not performing splenectomy

In the questionnaire given to the internists (114 insti-
tutes), 60 institutes responded “splenectomy is not
performed for IFN treatment”.

In these 60 institutes, 28 described the possible severe
complications as the reason for not carrying out sple-
nectomy. Of these 28 institutes, four institutes that
performed splenectomy for IEN treatment in the past
experienced cases of portal thrombosis.

In the 26 institutes in which the surgeon-specific ques-
tionnaire was completed, 18 (69%) were performing
splenectomy before IFN treatment; of these institutes,
59% experienced cases of portal thrombosis. In the
questionnaire with internists and surgeons as subjects,
the respondents strongly indicated complications as a
reason for not performing splenectomy.

Reasons for not performing PSE

From the questionnaire that targeted internists (114
institutes), 70 institutes responded “PSE is not per-
formed for IFN treatment”.

In these 70 institutes, 36 described the possible
severe complications as the reason for not performing
splenectomy.

Of the 10 institutes in which questionnaires were
completed by radiologists, one institute responded that
PSE should not be performed for IFN treatment because
of complication issues.

Platelet count transition and period before
IFN treatment initiation following
splenectomy/PSE

The changes in platelet count following splenectomy/
PSE were investigated at each institute (Fig. 1), and a
significantly increased platelet count was observed after
carrying out splenectomy or PSE. However, this platelet
count increase appeared to be higher and more sus-
tained in patients who underwent splenectomy relative
to those that underwent PSE. IFN administration was
initiated within 1 — 3 months following PSE and within

Internists

Surgeons Radiologists

32% (107/336)
34% (114/336)

1st response
2nd response

52% (24/46)
57% (26/46)

23% (7/31)
32% (10/31)

© 2013 The Japan Society of Hepatology
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Figure 1 Platelet count transition of each institute following
splenectomy/partial splenic embolization (PSE); average plate-
let count number of institutes. The bold line represents
the transition of the mean platelet counts of each institute.
(a) Splenectomy cases. (b) PSE cases.

3 — 6 months following splenectomy in the majority of
cases (Table 2).

Complications following splenectomy/PSE

The splenectomy-associated complications experienced
in each institute included portal thrombosis (28 of 63
institutes), postoperative infectious diseases (11 of 63
institutes) and ascites (12 of 62 institutes). However, the

© 2013 The Japan Society of Hepatology
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incidence of these complications varied depending on
the institute.

In 64 institutes, fever (n=28), thrombosis (n =22),
abscess (n=4) and ascites (n=12) were reported as
frequent complications after PSE. However, the inci-
dence of these complications also varied depending on
the institute.

From 2005 to 2010, patient deaths were observed in
seven of 788 (0.89%) cases of splenectomy, and in four
of 474 (0.84%) cases of PSE. In nine of the 11 death
cases, there appeared to be causal relationship between
death and splenectomy as well as PSE (a causal relation-
ship was indicated to exist by five of seven institutes for
splenectomy and four of four institutes for PSE).

The age at the time of death ranged 46-70 years, with
many patients older than 60 years. The sex included six
male cases and five female cases, and there were two
cases of chronic hepatitis and nine cases of liver cirrhosis
(Child-Pugh classification grade A, two cases; B, six
cases; and unknown, one case). The cirrhotic patients
that died tended to have higher Child-Pugh scores and
poor residual hepatic function. Pneumococcal vaccine
inoculation was only performed in one splenectomy
patient, and the other 10 patients were not inoculated.
The cause of death was related to infectious diseases in
nine cases (there was one patient with an apparent
pneumococcal infection who was not inoculated with a
pneumococcal vaccine). In most cases, death occurred
within 3 months after treatment (splenectomy or PSE),
although it also occurred over 3 months after treatment.
Three patients died during IFN treatment (two cases
after splenectomy, one case after PSE}. Two patients
died within 3 months after IEN treatment (two cases
after splenectomy) (Table 3).

SVR rate of cases in which IFN treatment
was performed following splenectomy
or PSE

Among patients with low platelet count, IFN treatment
was introduced in 92% (236/257) of the cases in which

Table 2 Period from splenectomy/PSE to initiation of IFN
treatment

Splenectomy (n = 64) PSE (n=56)
Within 1 month 6 (9%) 23 (42%)
>1 to 3 months 26 (41%) 23 (42%)
>3 to 6 months 17 (27%) 6 (10%)
>6 to 12 months 8 (12%) 3 (5%)
>12 months 7 (11%) 1(1%)

IFN, interferon; PSE, partial splenic embolization.
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Table 3 Period from splenectomy/PSE to death

Splenectomy/PSE for IEN treatment 5

Splenectomy (7 cases of death)

PSE (4 cases of death)

Within 3 months

3
§Postoperative bleeding (hemophilia)
§Pancreatic fistula, local infection

3
§Thrombocytopenia, cerebral hemorrhage
§Pneumonia, ARDS, sepsis (MRSA)

§Intra-abdominal abscess (MRSA)

Within 6 months 0
Within 1 year 2
tSAH, bacteremia (MRSA)
$Sepsis
Within 2 years 1
tLiver failure, suspect of SBP
Over 2 years 1

1Pneumococcal infection

§Peritonitis

1

tSpondylodiscitis, sepsis
0

tDeath occurred during IFN treatment.
$Death occurred within 3 months after IFN treatment.
§Death except t and #.

ARDS, acute respiratory distress syndrome; MRSA, methicillin-resistant Staphylococcus aureus; PSE, partial splenic embolization; SAH,

subarachnoid hemorrhage; SBP, spontaneous bacterial peritonitis.

splenectomy was performed for IFN, 94% (295/314) of
the cases in which PSE was performed for IFN, and 84%
(241/285) of cases in which such pretreatment (splenec-
tomy or PSE) was not performed before the introduc-
tion of IEN. Discontinuation of IFN occurred in 22% of
cases of splenectomy, 28% of cases of PSE and 33% of
those without pretreatment. Due to the pretreatment,
the IFN introduction rates were increased (P < 0.001)
and discontinuation rate declined (P = 0.02).

The pretreatment platelet count was 64 x 10°*
17 x 10° platelets/L in splenectomy cases and 76 x
10°£21 x 10° platelets/L in PSE cases, while that
of cases without pretreatment was 85X 10°+ 16X
10° platelets/L. In patients with a platelet count of
80 x 10° platelets/L or more, the majority of IEN treat-
ments were without pretreatment to increase the platelet
count.

The tabulation of the IFN treatment effects of cases
in each institute is shown in Table 4. The SVR rate of
cases of HCV genotype 1b and high viral load was 42 of
228 (22%) for the PSE group and 63 of 228 (28%) for
the splenectomy group, with an odds ratio of 0.78
(P =0.19). The SVR rate of so-called “others” (patients
other than those with genotype 1b and high viral load)
was 62 of 110 (56%) for the PSE group and 84 of 119
(71%) for the splenectomy group, with an odds ratio of
0.54 (P=0.025). Additionally, in the “others” group,
the SVR rate following IFN treatment was higher in

patients who underwent splenectomy compared to that
of patients who underwent PSE.

DISCUSSION

HE PRESENT STUDY was conducted to clarify the

current conditions of splenectomy/PSE performed
for the purpose of IEN treatment. This was the first
national questionnaire conducted in Japan, and no
similar studies have been reported previously. The
results of these questionnaires revealed that the lower
limit of the platelet count achieved prior to IFN admin-
istration varied widely depending on the institute in

Table 4 SVR rate of IFN treatment following splenectomy/PSE

Splenectomy PSE P (odds ratio)

1b-high  28% (63/228)  22% (42/190)  0.19 (0.74)
Others  71% (84/119)  56% (62/110)  0.025 (0.54)

A difference in SVR rate was observed between splenectomy and
PSE groups. In patients with hepatitis C virus genotype 1b and a
high viral load, there was no significant difference in the low
SVR rate. The SVR rate was high in cases other than those of a 1b
genotype/high viral load, with splenectomy having a significantly
higher SVR rate compared to PSE.

IEN, interferon; PSE, partial splenic embolization; SVR, sustained
virological response.
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