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FIGURE LEGENDS

Fig.3

Comparison of the relative ratios of the three classifications of lipids based on
the reference values for Japanese clinical examination, between the
HCV-negative and -positive patients. The respective lipids were divided into
under, within, and over normal ranges. $ P<0.001 shows a significant difference

of the relative ratio between the HCV-negative and -positive subjects by

Pearson’s xz-analysis. Abbreviations: Total-C; total cholesterol, HDL-C; HDL

cholesterol, LDL-C; LDL cholesterol, TG; Triglyceride.

The composition of serum HDL-C, LDL-C, and TG for each gender between
the HCV-positive and -negative subjects. Data are shown as mean + SD of the

respective percentage in TG, LDL, and HDL for sum of them. See the legend for

Fig.1 for abbreviations.

Serum lipid levels classified by the healthy limits of serum aminotransferases in
the HCV-negative and -positive subjects. The NORMAL and ABNORMAL
populations were classified by cut off points; ALT<30 and AST<30, and
ALT>30 and/or AST>30, respectively. Data are expressed the mean + SEM.
ANOVA P-value was less than 0.0001 for all lipid parameters in both genders.
**P<0.01, 1P<0.001 by Bonferroni’s post-hoc test. The symbols inside the

columns of ABNORMAL without the bar indicate the comparison against the
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Fig4

Fig.5
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respective NORMAL. See the legend for Fig.1 for abbreviations.

The serum lipid levels stratified by age-ranges in the HCV-negative and
-positive subjects. Data are expressed as the mean + SEM, and the age-ranges
were divided into 5-year increments. Significant difference was analyzed by
Mann-Whitney U-test between the HCV-negative and -positive subjects in each
age-range; ¥P<0.05, **P<0.01, $P<0.001, £P<0.0001. See the legend for Fig.1

for abbreviations.

Serum lipid levels classified by the WHO-defined BMI class in the
HCV-negative and positive subjects. Data are expressed as the mean + SEM.
Abbreviations: Under Wt; under weight (BMI<18.5), Normal Wt; normal range
of weight (18.5<BMI<25), Over Wt; over weight (25<BMI<30), Obese Cls.;
obese classes 1~3 (BMI>30), and see the legend for Fig.l for other
abbreviations. Significant difference between the HCV-negative and -positive
was analyzed by Mann-Whitney U-test; *P<0.05, **P<0.01, 1P<0.001,

1P<0.0001.
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An Early Viral Response to Standard
Interferon-Alpha Identifies Resistance to
Combination Therapy With Peginterferon and
Ribavirin in Patients Infected by HCV Genotype 1

Hidenori Toyoda,* Takashi Kumada, Seiki Kiriyama, Makoto Tanikawa, Yasuhiro Hisanaga,

Akira Kanamori, Toshifumi Tada, Makiko Takagi,
Takahiro Arakawa, and Masashi Fujimori

Takeshi Hiramatsu, Takanori Hosokawa,

Department of Gastroenterology, Ogaki Municipal Hospital, Ogaki, Japan

As combination therapy with peginterferon (PEG-
IFN) and ribavirin has a high morbidity, identifying
individuals with hepatitis C virus (HCV) who will
not respond to the treatment would be beneficial.
The early responses of serum HCV RNA levels
to standard interferon (IFN) and PEG-IFN were
examined to determine if it was possible to
identify resistance to combination therapy. One
hundred thirty-one patients infected with HCV
genotype 1b were enrolled. Patients were given
6 MU of standard IFN alpha-2b at least 2 weeks
before initiating combination therapy. Serum HCV
RNA levels were measured before, 24 hr after the
administration of standard IFN, and 24 hr after
the administration of PEG-IFN (at the start of the
combination therapy). The association between
reductions in HCV RNA levels at 24 hr after the
administration of standard IFN and PEG-IFN and
the outcome of combination therapy were ana-
lyzed. Reductions in HCV RNA levels were poorer
in patients who did not respond than in those
with a sustained virologic responses or relapses
(P<0.0001), both 24 hr after the administration of
standard IFN and 24 hr after the administration
of PEG-IFN. Reductions in HCV RNA levels 24 hr
after the administration of standard IFN were an
independent factor associated with non-response
by multivariate analysis. An early reduction in viral
load to a single administration of standard IFN is
a useful predictor of non-response in patients
with HCV genotype 1, allowing for pretreatment
identification of patients who will not benefit from
combination therapy. J. Med. Virol. 82:1537-
1544, 2010. © 2010 Wiley-Liss, Inc.

KEY WORDS: chronic hepatitis C; standard
interferon; peginterferon and
ribavirin; non-response; resis-
tance to interferon

© 2010 WILEY-LISS, INC.

INTRODUCTION

Current standard antiviral therapy for patients with
chronic hepatitis C is combination therapy with pegin-
terferon (PEG-IFN) and ribavirin [Ghany et al., 2009].
The rate of sustained virologic response, indicating the
eradication of hepatitis C virus (HCV), has increased
markedly with this regimen. Patients with HCV
genotype 1, however, have a rate of sustained virologic
response of only 50%, making this subset of patients
more resistant to therapy than patients with genotype 2
or 3.

In patients failing to achieve sustained virologic
responses, two patterns of response are seen. Some
patients relapse, characterized by an initial response to
treatment, during which serum HCV RNA becomes
undetectable, but it becomes detectable subsequently
after cessation of treatment. The remaining patients
exhibit a non-response, wherein HCV RNA isnot cleared
from serum even after 24 weeks of therapy. Non-
response is thought to result from the presence of HCV
resistant to PEG-IFN and ribavirin therapy, with a low
likelihood that these patients will achieve sustained
virologic response with current treatment modalities.
There are many adverse effects associated with antiviral
therapy with PEG-IFN and ribavirin, and the treatment
course is costly. For these reasons, it would be beneficial
to identify patients who would not respond to combina-
tion therapy with PEG-IFN and ribavirin to prevent
unnecessary treatment.

Jessner et al. [2001] reported previously the utility
of measuring serum HCV RNA level 24 hr after the
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administration of standard IFN to identify non-
responders to monotherapy with standard IFN.
Boulestin et al. [2006] demonstrated the utility of this
measurement to identify patients with non-response to
combination therapy with standard IFN and ribavirin.
In contrast, Jessner et al. [2003] reported that non-
response to IFN predicted by reductions in HCV RNA
levels 24 hr after the administration of standard IFN
could be overcome by the uge of PEG-IFN with ribavirin.
However, the current study only examined a small
number of patients, making the clinical utility of this
information for combination therapy with PEG-IFN and
ribavirin unclear. ‘

In the present study, a single dose of standard IFN
was given to patients with HCV genotype 1b, measuring
the changes in serum HCV RNA levels 24 hr later. All
patients then underwent combination therapy and were
followed-up to determine the outcome. An attempt was
made to analyze whether non-response of HCV RNA
levels 24 hr after administration of standard IFN could
identify patients with non-response to combination
therapy with PEG-IFN and ribavirin.

PATIENTS AND METHODS
Patients and Treatment

One hundred sixty-seven patients with chronic
hepatitis C who were candidates for antiviral therapy
with PEG-IFN and ribavirin underwent treatment
betweenJanuary 2005 and June 2007. Of these patients,
133 were infected with HCV genotype 1b and had
pretreatment HCV RNA levels >100 x 10*IU/ml by
quantitative polymerase chain reaction (PCR) assay
(Amplicor GT-HCV Monitor, Version 2.0; Roche Molec-
ular Systems, Pleasanton, CA) and were considered for
enrollment. Two patients refused enrollment leaving
131 patients in the study. Patients coinfected with
hepatitis B virus or the human immunodeficiency virus
and those abusing alcohol or using intravenous drugs
were to be excluded, but none of the patients met these
exclusion criteria.

All patients were given PEG-IFN alpha-2b (Pegintron,
Schering-Plough, Tokyo, Japan) weekly and ribavirin
(Rebetol, Schering-Plough) daily. The dose of PEG-IFN
and ribavirin was adjusted by the body weight. Patients
weighing <45 kg were given 60 pg of PEG-IFN alpha-2b
once a week, those weighing >45 and <60 kg were given
80 ug, those weighing >60 and <75 kg were given 100 ug,
those weighing >75 and <90kg were given 120pg,
and those weighing >90kg were given 150 pg. Patients
weighing <60 kg were given 600 mg of ribavirin per day,
those weighing >60 and <80kg were given 800 mg of
ribavirin per day, and those weighing >80kg were
given 1,000mg of ribavirin per day. Dose modification
or discontinuation of PEG-IFN or ribavirin was based on
the manufacturer’s recommendations. All patients were
scheduled to undergo 48 weeks of treatment. No patient
underwent prolonged treatment, as the effectiveness of a
72-week combination therapy regimen for patients with
HCV genotype 1 with a slow virologic response [Berg

J. Med. Virol. DOI 10.1002/jmv
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et al., 2006; Pearlman et al., 2007] had not been
established in Japan when this study was conducted.
Sustained virologic response was defined as undetectable
serum HCV RNA at 24 weeks after the end of therapy.
Relapse was defined as positive serum HCV RNA
between the end of treatment and 24 weeks thereafter,
despite the disappearance of serum HCV RNA during
therapy. Non-response was defined as positive serum
HCV RNA 24 weeks after beginning of the therapy [i.e.,
null-response or partial non-response according to the
American guidelines, Ghany et al., 2009]. Early virologic
response was defined as disappearance or decrease in
gserum HCV RNA levels by two logs or more 12 weeks
after the start of the therapy. HCVRNA in the serum was
measured by the qualitative Amplicor Monitor HCV RNA
assay (Amplicor Hepatitis C Virus (HCV) Test, version
2.0; Roche Molecular Systems) to confirm the non-
detectability of serum HCV RNA, when it was unquanti-
fiable (under the detection limit) by the quantitative
Amplicor Monitor assay.

The study protocol was in compliance with the
Helsinki Declaration and was approved by the hospital
ethics committee. Written informed consents were
obtained from all patienfs prior to the study for use of
lahoratory data.

Single Administration of Standard Interferon
Before the Start of Combination Therapy and
Measurement of Serum HCV RNA Level

All patients received a single dose of standard IFN-
alpha 2b at least 2 weeks before initiating combination
therapy with PEG-IFN and ribavirin (Fig. 1). Patients
received an intramuscular administration of 6 MU of
standard IFN-alpha 2b (Intron A; Schering-Plough).
This dose was fixed, based on previous standards
for monotherapy of patients with chronic hepatitis C in
Japan [Toyoda et al., 1996]. HCV RNA levels were
measured before and 24 hr after standard IFN adminis-
tration, and the reduction in HCV RNA levels was
calculated. HCV RNA levels were also measured before
and 24 hr after PEG-IFN administration (24 hr after
beginning combination therapy), and the reduction in
HCV RNA levels was calculated.

Statistical Analyses

Quantitative values are displayed as the means -t SD.
Between-group differences were analyzed by the
chi-square test. Differences between two groups in
quantitative values were analyzed by the Mann-
Whitney U-test. Univariate and multivariate analyses
using a logistic regression model were performed to
identify factors predictive of non-response. Factors
examined were age, sex, body weight, serum alanine
aminotransferase activity, serum aspartate amino-
transferase activity, serum gamma-glutamyl transpep-
tidase levels, serum alkaline phosphatase values, serum
albumin levels, serum total bilirubin values, white
blood cell counts, hemoglobin, platelet counts, hepatitis
activity grade (A0 and Al vs. A2 and A3), liver fibrosis
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Fig. 1. Schematic representation of the single administration of standard interferon and combination
therapy with peginterferon-alpha 2b and ribavirin, with the time points for measurement of serum HCV
RNA levels. Serum HCV RNA levels were measured before and 24 hr after a single administration of
standard interferon and before and 24 hr after the administration of peginterferon (start of combination
therapy). Combination therapy with peginterferon and ribavirin was started at least 2 weeks after a single
dose administration of standard interferon. IFN, interferon; PEG-IFN , peginterferon. Sampling*,
sampling of serum samples for the measurement of HCV RNA levels.

grade (FO and F1 vs. F2 and F3), pretreatment HCV
RNA levels, reductions in serum HCV RNA levels 24 hr
after the administration of standard IFN and PEG-IFN,
reduction in PEG-IFN dose, and reduction in ribavirin
dose. All P-values were two-tailed. P<0.05 was
accepted as statistically significant.

RESULTS

Outcome of Combination Therapy and
Reduction in Serum HCV RNA Levels 24 hr
After the Administration of Standard
Interferon and Peginterferon

Pretreatment characteristics, reduction of PEG-IFN
and ribavirin doses, and reductions in HCV RNA levels
24 hr after standard IFN and PEG-IFN administration
of all patients and patients with sustained virologic
response, relapse, or non-response are listed in Table 1.
One hundred twenty-eight patients (97.7%) completed
the entire treatment regimen; three patients discon-
tinued therapy. Although 37 patients (28.2%) required
reduction of the dose of PEG-IFN and 69 patients
(52.7%) required reduction of the dose of ribavirin, all
patients received more than 80% of scheduled total dose
for both drugs, with the exception of the three patients
who discontinued therapy. Fifty-three patients (40.5%)
had been treated previously with standard IFN mono-
therapy or by combination therapy with standard
IFN and ribavirin; no patients had received PEG-IFN
previously. Of the 125 patients who underwent pretreat-
ment liver biopsy, the grade of liver fibrosis according to
the METAVIR score [The French METAVIR Coopera-
tive Study Group, 1994] was F0 in 5 (4.0%) patients, F1
in 77 (61.6%) patients, F2 in 30 (24.0%) patients, and

F3 in 13 (10.4%) patients. Among 128 patients who
completed the treatment regimen, 50 (39.1%) achicved
sustained virologic response, 45 (35.1%) relapsed, and
33 patients (25.8%) did not respond.

In the analysis of early viral response, patients who
did not respond had significantly poorer reductions
in HCV RNA levels 24 hr after the administration of
standard IFN and PEG-IFN in comparison to patients
who had a sustained virologic response or a relapse
(Fig. 2). There were no differences between patient:
with a sustained virologic response and those who
relapsed. The resulis were similar when only the
78 treatment-naive patients were evaluated (data not
shown).

Univariate and Multivariate Analyses for
Factors Affecting Non-Response to Combination
Therapy With Peginterferon and Ribavirin

When univariate analysis was conducted to identify
factors associated with non-response to combination
therapy, only reductions in HCV RNA levels 24 hr
after standard IFN and PEG-IFN administration
(< 0.0001) were associated significantly with non-
response. Pretreatment white blood cell counts

not significant statistically. Multivariate analysis of
these factors confirmed that only reduction in serum
HCV RNA levels 24hr after the administration of
standard IFN was associated significantly with non-
response (P < 0.0001, Table II).

When focusing on the 78 treatment-naive patients,
reduction of the dose of ribavirin (P=0.0280)

J. Med. Virol. DOI 10.1002{jmv
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TABLE L Characteristics of All Patients, Sustained Virologic Responders, Relapsers, and Non-Responders to Combination

Therapy With Peginterferon and Ribavirin

All patients Sustained virologic Relapse Non-response
(n=131) response (n = 50) (n=45) (n=233)

Age (years) 58.7+8.6 57.0+10.0 59.8+ 7.2 59.5+8.1
Sex (female/male) 66 (50.4)/65 (49.6) 22 (44.0)/28 (56.0) 24 (53.3)/21 (46.7) 18 (54.5)/15 (45.5)
History of interferon therapy 78 (59.5)/53 (40.5) 30 (60.0)/20 (40.0) 25 (55.6)/20 (44.4) 20 (60.6)/13 (39.4)

(naive/retreatment)
Response to previous therapy” 24 (45.3)/29 (54.7) 10 (50.0)/10 (50.0) 9 (45.0)/11 (65.0) 5 (38.5)/8 (61.5)
History of transfusion (--/+) 100 (76.3)/31 (23.7) 34 (68.0)/16 (32.0)  37(82.2)/8 (17.8) 26 (78.8)/7 (21.2)
Body weight (kg) ) 58.8+99 59.1+9.9 59.3+10.1 57.8+10.1
Alanine aminotransferase (IU/L) 60.2+33.7 62.9 +36.0 58.5+36.4 61.24+26.2
Aspartate aminotransferase (IU/L) 50.6 +28.2 50.3+27.5 50.1+33.0 52.8+23.1
Gamma-glutamyl transpeptidase (IU) 51.2+38.1 45.4+39.1 55.1+40.8 56.8+32.9
Alkaline phosphatase (IU/L) 257.3+77.4 246.3 +-65.1 261.8+93.0 264.3+74.1
Albumin (g/dl) 4.114-0.34 419+0.31 4.08+0.33 4.02+0.39
Total bilirubin (mg/dl) 0.66+0.25 0.67+0.25 0.66 +0.29 0.66+0.21
White blood cell count (/ul) 5,082 41,322 5,274 + 1,464 5,115+ 1,162 4,712 41,225
Hemoglobin (g/dl) 14.1+1.3 14.1+13 14.0+1.3 139+14
Platelet count (x10%/ul) 16.4+5.0 17.8+56.4 15.8+ 3.6 15.4+56.7
Liver histology activity (A0-1/A2-3 b 76 (60.8)/49 (39.2) 31(66.0)/16 (34.0) 28 (62.2)/17 (37.8) 15 (50.0)/15 (50.0)
Liver histology fibrosis (F0-1/F2-3) 82 (65.6)/43 (34.4)  35(74.5)/12 (25.5) 28 (62.2)/17 (37.8) 17 (56.7)/13 (43.3)
Pretreatment HICV RNA concentration 1,855+ 1,468 1,790 4 253 1,815+ 1,314 1,548 +999

(x10°TU/ml)
Reduction of the peginterferon dose 37 (28.2) 15 (30.0) 13 (28.9) 9 (27.3)
Reduction of the ribavirin dose 69 (52.7) 26 (52.0) 25 (55.6) 18 (54.5)
Reduction of ICV RNA 24 hr after 1.36 +0.58 1.61+0.43 1.56 +£0.51 0.85+0.50

standard IFN (logy,1U/ml)
Reduction of HCV RNA 24 hr after 1.27 +0.56 1.47 4042 1.36 +0.55 0.89+0.53

PEG-IFN (log,oIU/ml)

HCV, hepatitis C virus; IFN, interferon; PEG-IFN, peginterferon.

Percentages are shown in parentheses.

2[n patients with a history of interferon therapy.
YLiver biopsy was not performed in six patients.

and reduction in serum HCV RNA levels 24hr
after standard IFN and PEG-IFN administration
(<0.0001) were associated significantly with non-
response by univariate analysis. By multivariate
analysis, only reductions in serum HCV RNA
levels 24hr after the administration of standard
IFN were associated with non-response (P=0.0061,

Table III).

p<0.0001
A
p<0.0001
s—
ISS]
27 100]
111000}
Sustained  Relapse Null-
virologic {n=45) response
eSpONSe (n=33)
(n=50)

Cut-Off for the Identification of Patients With
Non-Response to Combination Therapy by
Reduction of Serum HCV RNA Levels 24 hr After
the Administration of Standard Interferon

Receiver-operating characteristic (ROC) analyses
were performed to determine an appropriate cut-off for
HCV RNA reductions that would identify patients with

(o1}

P<0.0001

2=0.0004

1710

HCV RNA level

Reductions in scrum

111004

|
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virologic

TCSpONSE
(n=50)

Relapse
(n=45) response
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Fig. 2. Reductions in serum HCV RNA levels 24 hr after administration of standard interferon and
peginterferon. Reductions 24 hr after the administration of (A) standard interferon and (B) peginterferon.
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TABLE II. Univariate and Multivariate Analyses for Factors Associated With Non-Response to Combination Therapy With
Peginterferon and Ribavirin

Univariable  Multivariate Odds ratio
analysis analysis {95% confidence interval)
Age (years) 0.4988
Sex (female/male) 0.5448 —
Body weight (kg) 0.4873 —
Alanine aminotransferase (IU/L) 0.9529 —
Aspartate aminotransferase (IU/L) 0.6608 —
Gamma-glutamyl transpeptidase (IU) 0.3763 —
Alkaline phosphatase (IU/L} 0.4993 -—
Albumin (g/dl) 0.1069 —
Total bilirubin (mg/dl) 0.8189 —_—
While blood cell count (/u) 0.0695 0.1338
Hemoglobin (g/dl) 0.4578 -
Platelet count (x10%uD) 0.1685 —
Liver histology activity (A(0-1/A2-3) 0.1716 —
Liver histology fibrosis (F0-1/F2-3) 0.2394 —
Pretreatment HCV RNA concentration (x10% 1U/ml) 0.1703 —
Reduction of the peginterferon dose 0.1841 —
Reduction of the ribavirin dose 0.0866 0.2941
Reduction of HCV RNA 24 hr after administration of standard <0.0001 <0.0001 5300.6 (136.3-436373.1
IFN (logo1U/ml)
Reduction of HCV RNA 24 hr after administration of <0.0001 0.1413

PEG-IFN (log;0IU/ml)

HCV, hepatitis C virus; IFN, interferon; PEG-IFN, peginterferon.

non-response (Fig. 3). The area under the ROC curves
for non-response were 0.8614 and 0.7980 for the
reductions in serum HCV RNA levels 24 hr after the
administration of standard IFN and PEG-IFN, respec-
tively. Thus, a reduction in HCV RNA levels at 24 hr
is an appropriate predictor for patients who have a
subsequent non-response. A reduction in HCV RNA
levels 24 hr after the administration of standard IFN
was a better predictor with a higher area under the ROC
curve than the reduction 24 hr after the administration

of PEG-IFN. Based on this ROC analysis, the cut-offs for
the reduction in HCV RNA for non-response were
1.24log,o 24hr after the administration of standard
IFN. A 1.24 log; o reduction at 24 hr as the cut-off gave a
sensitivity, specificity, positive predictive value, and
negative predictive value of 0.81, 0.79, 0.59, and 0.91,
respectively.

The cut-off values determined using ROC analysis
provided reasonable test characteristics for identifying
non-response. Using this cut-off to determine the

TABLE II1. Univariate and Multivariate Analyses for Factors Associated With Nen-Response to Combination Therapy With
Peginterferon and Ribavirin in Treatment-Naive Patients

Univariate Multivariate Odds ratio
analysis analysis (95% confidence interval)

Age (years) 0.1804 —

Sex (female/male) (0.2681 —

Body weight (kg) 0.5122 —

Alanine aminotransferase (IU/L) 0.9716 e

Aspartate aminotransferase (IU/L) 0.8176 —

Gamma-glutamyl transpeptidase (IU) 0.5234 —

Alkaline phosphatase (IU/L) 0.4098 —

Albumin (g/dl) 0.4077 —_

Total bilirubin (mg/dl) 0.5473 —

White blood cell count (/ul) 0.5221 e

Hemoglobin (g/d)) 0.9215 —

Platelet count (»10%/ul) 0.5957 .

Liver histology activity (AQ-1/A2-3) 0.5414 —

Liver histology fibrosis (F0-1/F2-3) 0.8017 —

Pretreatment HCV RNA concentration { x 10° TU/m)) 0.13822 —

Reduction of the peginterferon dose 0.2785 —

Reduction of the ribavirin dose 0.0280 0.5304

Reduction of HCV RNA 24 hr after administration of standard <0.0001 0.0061 1344.9 (12.1-434249.1)

IFN (log1o IU/ml)
Reduction of HICV RNA 24 hr after administration of PEG-IFN <0.0001 0.0620

(I()gm IU/ml)

HCV, hepatitis C virus; 1FN, interferon; PEG-IFN, peginterferon.
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Fig. 3. Receiver-operating characteristic curves for prediction of non-response by the reduction 24 hr
after the administration of (A) standard interferon and (B) peginterferon.

indications for combination therapy, however, would
have denied treatment to 11 patients who would develop
later a sustained virologic response. This cut-off would
therefore lead to an unacceptable misidentification
of patients with a response. The data were then re-
examined to determine an appropriate cul-off that
would incorporate all patients who achieved sustained
virologic response. Such an approach would lead to
the inappropriate treatment of more patients with non-
response but would not miss any patients who could
respond to therapy. The lowest reduction in serum HCV
RNA levels seen in patients with sustained virologic
response was 0.81log;o 24 hr after the administration
of single-dose standard IFN. The cut-off was therefore
agreed as a reduction of 0.8logyy 24hr after the
administration of standard IFN to determine eligibility
for the initiation of combination therapy. Table IV shows
the outcome of combination therapy using this valueasa
cut-off. Of the 109 patients with reductions in serum
HCV RNA levels >0.8logyo, 50 patients (45.9%)
achieved sustained virologic response, while 17 patients
(15.6%) did not respond. In contrast, of the 19 patients
with reduction in serum HCV RNA levels <0.8logq,
none achieved a sustained virologic response and 16
patients (84.2%) did not respond. When the 19 patients
with reductions in serum HCV RNA levels 24 hr after
the administration of standard IFN <0.8log;y were
excluded, the rate of sustained virologic response
increased from 39.1% to 45.9%, while the rate of non-
response decreased from 25.8% to 15.6%. Using this
cut-off value would have prevented the initiation of

combination therapy in 16 patients, which represented
48.5% of all patients with non-response.

DISCUSSION

It was reported previously that virologic responses
after beginning therapy are important predictors of
outcomes of combination therapy with PEG-IFN and
ribavirin [Zeuzem et al., 2001; Buti et al,, 2002; Berg
et al., 2003; Lee and Ferenci, 2008]. The absence of an
early virologic response is thought to be able to identify
patients without sustained virologic response. Failure
to observe decreases in serum HCV RNA levels by two
logs or more 12 weeks afler beginning therapy corre-
lated strongly with a lack of therapeutic response in
individuals with genotype 1 infection [Fried et al., 2002;
Davis et al, 2003]. According to current American
guidelines, treatment may be discontinued in patients
who do not achieve an early virologic response. Dis-
continuation of therapy is recommended for patients
with non-response in whom serum HCV RNA remains
positive 24 weeks after beginning therapy [Ghany et al.,
2009]. Although these responses would be useful to
predict the outcome of therapy, these data can be
observed only during treatment and cannot be obtained
hefore treatment. All patients would have to undergo a
treatment course of at least 12 weeks to predict a non-
response, while this would lead to futile treatment for
some patients. The early identification of patients with
non-response would prevent unnecessary treatment
with PEG-IFN and ribavirin in a subset of patients.

TABLE IV. Outcomes of Combination Antiviral Therapy With Peginterferon and Ribavirin by Reductions in Serum HCV RNA
Levels 24 hr After the Administration of Standard IFN in Patients With Chronic Hepatitis C

Reduction in serum HCV RNA level 24 hr after standard
IFN administration

Qutcomes All patients {n = 128) >0.8logy0IU/ml (n== 109) <(.8logioIU/ml (n = 19}
Sustained virologic response 50 (39.1) 50 (45.9) ¢
Non-response 33 (25.8) 17 (15.6) 16 (84.2)

HCV, hepatitis C virus; IFN, interferon.
Percentages are shown in parentheses.
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In this study, the reduction in serum HCV RNA

levels was measured 24 hr after the administration of
standard IFN and PEG-IFN. Reductions in serum HCV
RNA levels 24 hr after the administration of standard
IFN and PEG-IFN were poorer significantly in patients
with subsequent non-response. Reduction 24 hr after
the administration of standard IFN, the only indepen-
dent factor associated with non-response in multi-
variate analysis, had a higher area under the ROC
curve than the reduction seen 24 hr after the adminis-
tration of PEG-IFN. The reduction in HCV RNA levels
24 hr after the administration of standard IFN was a
better predictor of non-response than the reduction
seen 24 hr after the administration of PEG-IFN (24 hr
after beginning combination therapy). The reduction in
serum HCV RNA levels 24 hr after the administration of
standard IFN remained an independent predictor
when examining only the 78 treatment-naive patients.
Jessner et al. [2003] indicated previously that the value
of reduction in serum HCV RNA levels 24 hr after the
administration of standard IFN ag a predictor of non-
response, which they confirmed in case of IFN mono-
therapy [Jessner et al., 2001], could he overcome by
combination therapy with PEG-IFN and ribavirin. In
contrast to their report, the data of the present study
indicate that viral response 24 hr after the administra-
tion of standard IFN is a strong predictor of non-
response to comhination therapy as well. The reduction
in serum HCV RNA levels following single administra-
tion of standard IFN can be a baseline predictor of later
non-response. Such a screening scheme can be per-
formed easily in the outpatient setting, and the results
will provide important information when considering
the indications for combination therapy.

Reductions in HCV RNA levels that occur within 24 hr
after the injection of IFN are considered to be the first
phase, characterized by a rapid decrease in the serum
HCV RNA concentrations of 0.5-2.0log;o. This is
thought to be related to the ability of IFN to inhibit
viral replication, facilitating the clearance of circulating
virus [Layden-Almer et al., 2006]. Early failures to
inhibit viral replication were associated with non-
response as the outcome of PEG-IFN and ribavirin
combination therapy as well as IFN monotherapy. The
results of the present study suggest that the absenceof a
substantial first-phase viral decline was predictive of a
non-response to combination therapy, even using of
ribavirin. The resistance of HCV to combination therapy
with PEG-IFN and ribavirin appeared to be related to
the inability of IFN to clear circulating HCV partly.

There are several limitations to this study. While
patients received a fixed dose of standard IFN, the dose
of PEG-IFN used for combination therapy with ribavirin
was weight-based. Although a significant effect of
weight on non-response or the reduction in serum
HCV BNA levels 24hr after the administration of

standard IFN were not found (data not shown), the .

results of HCV RNA reduction may be different if
standard IFN had been administered on a weight-based
basis. In addition, this study included only patients
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: infected with HCV genotype 1b, because there areso few

patients infected with HCV genotype 1a in JapaniWhile
patients with: genotype la are defined as difficult-to-
treat cases, further studies will be needed to determine if
reduction in serum HCV RNA applies as a predictor of
non-response in patients bearing genotype lainfections.
Finally, only standard IFN-alpha 2b and PEG-IFN-
alpha 2b were used in this study. Results may differ
between IFN/PEG-IFN alpha-2b and alpha-2a, as the
pharmacokinetics of PEG-IFN are different between
PEG-IFN alpha-2b and PEG-IFN alpha-2a [Foster,
2004].

In conclusion, the failure to observe a reduction
in HCV RNA levels 24hr after the administration
of standard IFN predicts a high likelihood of a non-
response to PEG-IFN and ribavirin combination anti-
viral therapy. Pretreatment identification of patients
likely to have non-response to combination antiviral
therapy using a single administration of standard IFN
will prevent some patients from undergoing unneces-
sary treatment.
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Hepatocellular carcinoma (HCC) is responsible for approxi-
mately 600 000700 000 deaths worldwide. It is highly preva-
lent in the Asia-Pacific region and Africa, and is increasing in
Western countries. The evidence-based guideline for HCC in
Japan was published in 2005 and revised in 2009. Apart from
this guideline, a consensus-based practice manual proposed
by the HEC expert panel of the Japan Society of Hepatology
{ISH), which reflects widely accepted daily practice in Japan,
was published in 2007. At the occasion of the 45th Annual
meeting of the JSH in Kobe 4-5 June 2009, a consensus
meeting of HCC was held. Consensus statements were created

based on 67% agreement of 200 expert members.This article
describes the up-to-date consensus statements which largely
reflect the real world HCC practice in Japan. We believe < "z ¢
of this article will gain the newest knowledge and deep insight
onthe management of HCC proposed by consensus ofthe HCC
expert members of JSH.

Key words: hepatocellular carcinoma, Japaﬁ Society of
Hepatology, staging system, surveillance, treatment
algorithm, consensus-based guideline

INTRODUCTION

HE LAST EVIDENCE-BASED guideline for hepato-

cellular carcinoma (HCC) for Japan was published
in 2005," and has prevailed nationwide. This document
was developed by a commiittee composed of 14 experts
{Chairman: Professor Masatoshi Makuuchi) and was
based on a critical review of 7118 English reports pub-
lished between 1966 and 2002. This guideline includes
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58 research questions regarding important issues for the
prevention, diagnosis, surveillance and treatment of
HCC. The utility of this guideline is recognized by manv
Japanese clinicians and has provided a great o oou-
tion to clinical practice. However, there are several issues
in which solid evidence is still lacking; thus, clear rec
ommendations for clinical practice cannot be stated. In
fact, 45% of the research questions are of grade C rec-
ommendation level, representing a lack of adequate evi-
dence. These issues are left to the clinician’s discretion
within the clinical setting. Furthermore, because the
guidelines did not include the most up-to-date articles,
no recommendation or statements were made regarding
newly established evidence. In addition, the clinical
practices that follow these guidelines are considered to
account for 70-80% of general practice institutions.

667
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As mentioned above, Congress President, Professor
Masatoshi Kudo, at the 45th Annual Meeting of the Japan
Society of Hepatology organized the Consensus Meeting
of Hepatocellular Carcinoma. The program was chaired
by Professors M. Sata and $. Arii and covered the updated
problems and clarified some controversial issues. Eight
experts were selected to contribute to the meeting and
they were assigned the following topics based on their
specialties. Professor M. Sakamoto presented recommen-
dations regarding diagnostic problems for small-sized
HCC from the clinicopathological point of view. Profes-
sor M. Shimada discussed the utility of clinical staging
and prognosis. Dr T. Kumada reviewed the current status
of diagnostic imaging and tumor markers. Dr $. Shiina
discussed important issues on ablative treatment. Drx
Yamashita reviewed transarterial chemoembolization
and chemotherapy. Professor N. Kokudo discussed sur-
gical treatment, including liver transplantation. Dr M.
Tanaka presented a treatment algorithm from the point-
of-view of hepatologists. Finally, Professor T. Takayama
comprehensively discussed the appropriateness of the
present treatment algorithm.

In each presentation, the speakers raised clinical ques-
tions regarding the remaining problems that needed to
be darified in the present guidelines, and the HCC spe-
cialists (a total of 200 physicians: hepatologists, 70%;
surgeons, 24%; radiologists, 2%; and pathologists, 4%)
answered these questions using a question and answer
analyzer system? Recommendations were approved
when at least 67% of the HCC experts reached agree-
ment. For instances where agreement was between 50%
and 67%, the statements were considered informative,
and are cited here as “informative statements”.

In this consensus paper, each presenter has provided a
summary of the recommendations and consensus. It is
highly expected that this Consensus Statement estab-
lished by the Japan Society of Hepatology (JSH)will
provide valuable insight, and will greatly contribute to
the future improvement of the guidelines and appropri-
ate clinical practices for patients with HCC worldwide.

PATHOLOGICAL ASSESSMENT

ATHOLOGICAL ASSESSMENT OF HCC is described

in the General Rules for the Clinical and Pathologi-
cal Study of Primary Liver Cancer.” It focuses on macro-
scopic typing and tumor grading based on tumor
differentiation and reflects the aggressiveness of the
tumors; differential diagnosis between multicentric
development and intrahepatic metastasis of multiple
tumors; and diagnosis of early HCC and precance-

© 2010 The Japan Society of Hepatology
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rous lesions. Historically, careful and detailed histolo-
gical evaluation of surgical specimens enabled us
to understand the cdinicopathological features of
HCC development and extension, and to establish
the above-mentioned diagnostic criteria. However, the
recent increase in non-swrgical treatments for HCC, such
as radiofrequency ablation (RFA), is rapidly changing
the role and position of pathological diagnosis. Thus,
we discussed the indications for liver tumor biopsy for
the diagnosis and treatment of HCC.

When we consider the indications for liver biopsy, the
risk and benefit of this procedure must be considered.*-®
The risk includes complications caused by the procedure
itself, such as hemorrhage by needle insertion, and by
tumor seeding. The incidence of tumor seeding has been
reported in approximately 1-5% of cases. Certainly, we
have to note that the incidence depends on the charac-
teristics of the tumor such as tumor size and tumor
differentiation. Liver biopsy is important in terms of
tumor diagnosis, assessment of prognosis and decision
making for treatment. For example, for a typical HCC
larger than 2 cm in size with a typical vascular pattern
on imaging, and elevated wmor markers such as
o-fetoprotein (AFP) and/or des-y-carboxy prothrombin
(DCP), the benefit of performing tumor biopsy to
confirm the diagnosis of HCC seems minimal. In con-
trast, only liver biopsy can be used to confirm the diag-
nosis of cancer in cases with suspected HCC or
borderline lesions on clinical and imaging diagmosis.
However, controversy remains because of the inconsis-
tent treatment strategy for suspected lesions, particularly
in cases with poor liver function.

Previous follow-up data of suspected HCC and bor-
derline lesions showed that the tumors grow slowly
during the precancerous or early HCC stages, but grow
rapidly in some early HCC cases or in progressed HCC.?
The transition from slow growing to rapidly growing
tumors was supposed to take place once the tumor
reaches approximately 1.5 cm in size. Therefore, the
proposed recommendations for liver biopsy are as
follows.

Recommendation 1. Liver biopsy should be discour-

aged in cases with a typical HCC over 1.5 cin in size,

which shows typical pattern on imaging.

Recommendation 2. Liver biopsy should be consid-

ered in cases with a suspected HCC or borderline

lesions/early HCC of 1.5 cm in size or less, which
does not show typical pattern on imaging.

In addition to these recommendations, the require-
ment of liver biopsy should increase if the detection and
diagnostic ability of imaging techniques increases for
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smaller lesions. The emergence of new contrast agents
such as gadolinium ethoxybenzyl diethylenewiamine
pentaacetic acid {Gd-EOB-DTPA) are expected to reveal
suspected HCC nodules, induding early HCC at
approximately 1 cm in size. Tumor biopsy should then
be performed to confirm the diagnosis of early cancer
before it can progress to avert HCC. It is also expected
that the increase in therapeutic options will increase the
need for more detailed information of the tumor char-
acteristics, such as tumor differentiation and immu-
nophenotype reflecting tumor aggressiveness, which can
only be determined by tumor biopsy.

PROGNOSTIC STAGING SYSTEM

N TERMS OF estimating the prognosis of HCC, there

are currently insufficient evidence-based data; there-
fore, no definite recommendations can be made, unlike
other fields of HCC management. It is well known that
the prognosis of HCC is defined by the behavior of the
HCC itself, and by host factors such as hepatic func-
tional reserve. The major questions that still need to be
answered in terras of estimating the prognosis of HCC
are: (i) whether an integrated staging system is necessary
for the management of HCC; (ii) what is the best inte-
grated staging system; and (iii) should the integrated
staging system be included in the algorithm for HCC
treatment?

Tumor staging (TNM staging)

There are two major classifications used for tumor
staging of HCC. One is the tumor~node-metastasis
{TNM) stage, developed by the American Joint Commit-
tee on Cancer (AJCC). This classification can also be
applied to liver transplant recipients. However, the cut-
off value for tumor diameter of 5 cm is too large to
define small HCC, which are frequenty found in Japan.
The other is the TNM stage proposed by the Liver
Cancer Study Group of Japan (LCSG]J). The cut-off of
2 cm is very appropriate for patients in countries such as
Japan, where small HCC are often found in an estab-
lished nationwide screening system. However, in this
system, the weighting of the strongest prognostic factor,
vascular invasion, is equal to that of other factors used
to estimate prognosis, which might not be adequate.

Staging for hepatic functional reserve

There are two major classifications for estimating liver
functional reserve. One is the Child-Pugh dassification,
which is widely used worldwide, but is difficult to apply
for decision making for hepatectomy. The other is the
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Liver Damage Classification scheme proposed by the
LCSG]J, which is useful for hepatectomy. However, this
scheme is not widely accepted because of the need to
perform the indocyanine green retention at 15 min test
(ICGRys).

Integrated staging system for HCC

The combined dassification of TNM stage and liver -
function stage, namely, an integrated staging system, is
extremely important to estimate patient prognosis and
guide decision making for patient management. The
integrated staging system contributes to: (i) estimate
patient prognosis; (ii) select the best treatment option
for each patient; (iii) compare different treatment
modalities; and (iv) compare treatment outcomes
among different institutions.

Since the Okuda dassification in 1985,'° several
integrated staging systems have been reported, includ-
ing the Cancer of the Liver Italian Program (CLIP)
score,'! the Barcelona Clinic Liver Cancer (BCLC) stage!?
and the Japan Integrated Staging (JIS) score.”® The
Okuda dassification scheme is simple and bas been
found to be suitable in the past, but does not seem to be
suitable at the present time, now that relatively small
HCC can be detected. The CLIP score is popular in
Western countries, but its discriminating power is weak
for small HCC, particularly at higher scores of 4-6, and
over 50% of Japanese HCC patients are classified as
score 0. The BCLC staging is thought to be useful as an
integrated staging system and for guiding treatment.
Therefore, it is recommended as an integrated treatment
algorithm by the European Association for the Study of
the Liver and the American Association for the Study of
Liver Disease (AASLD). However, it is not suitable for
the estimation of patient prognosis, and a large number
of variables are used. In contrast, the JIS score essentially
consists of the Child-Pugh score and the LCSG) TNM
stage, and is widely accepted in Japan. The discriminat-
ing power for relatively small HCC is excellent, and iz
particularly suitable for countries such as Japan, where
many small HCC are detected.

" In terms of a comparisonof these integrated staging
systems, Cillo et al.'* reported that the BCLC was the
best system among the Okuda, CLIP, BCLC and French
classifications. Meanwhile, Tateishi et al.' reported that
the Tokyo score was superior to BCLC staging and com-
parable to the CLIP score in predicting prognosis after
hepatectomy and ablation. Kudo et al.' reported that
the JIS score was better than the CLIP score, particularly
in terms of discriminating power for each subgroup.
Similarly, Chung et 4l.”” reported that the JIS score was
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