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SUMMARY

Background
The surveillance of hepatocellular carcinoma (HCC) has become preva-
lent, and the modalities for its treatment have improved.

Aim
To understand the changes that occur in the characteristics and prog-
nostic factors of HCC with time.

Methods

Newly diagnosed HCC patients were divided into two groups; patients
treated before 31 December 2000 (n = 504), and after 1 January 2001
(n = 746), and their clinical backgrounds and prognostic factors were
analysed.

Results

The number of patients negative for both Hepatitis B surface antigen
(HBsAg) and Hepatitis C virus antibody (HCVAD) increased with time
(NBNC-HCC). The size of HCC decreased in patients who were positive
for HBsAg (B-HCC) or HCVAb (C-HCC), whereas no difference was
observed in NBNC-HCC. The patient survival of C-HCC improved; how-
ever, no difference was detected for NBNC-HCC. In multivariate analy-
sis, low albumin, high aspartate aminotransferase (AST), ascites, large
tumour size, multiple tumour number and high alpha-fetoprotein were
risk factors for survival before 2000, whereas the presence of HBsAg
was additionally selected as a good prognostic factor and AST was
excluded after 2001.

Conclusions

The prognostic factors as well as clinical background of HCC changed
with time, and the presence of HBsAg was found to be an additional
good prognostic factor after 2001.

Aliment Pharmacol Ther 31, 407-414
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most com-
mon cancer and the third leading cause of cancer
death in the world." Globally, more than 80% of HCC
cases develop in patients suffering from long-lasting
viral hepatitis. Among these patients, imaging studies
such as ultrasonography (US), computed tomography
(CT) and magnetic resonance imaging (MRI) are regu-
larly performed to detect HCC at an early stage.”™ As
a result, the proportion of HCC that can be treated by
local ablation therapies or surgical resection has
increased. '

The effectiveness of the treatment has also
increased. The mortality rates resulting from surgery
have decreased,” and the outcomes of these patients
have improved during the last few decades. Percutane-
ous ethanol injection therapy (PEIT), microwave coag-
ulation therapy (MCT) and radiofrequency ablation
therapy (RFA) have also been used for the treatment
of small HCC, and have become more popular because
they are safe and the damage they cause to the liver is
minimal. Moreover, evidence-based treatment algo-
rithms are presented by several groups and so
the selection of treatment has been conducted more
appropriately.®™®

Interferon and nucleotide analogues are drugs used
to eradicate hepatitis virus infection. Recent studies
have demonstrated that interferon can reduce the inci-
dence of HCC in patients with hepatitis C virus infec-
tion and even improve the prognosis of HCC.>'°
Nucleotide analogues are now frequently used in
patients with hepatitis B virus infection. They decrease
the inflammation caused by hepatitis B virus, normal-
ize transaminase in about 90% of the patients treated
with the drugs and prolong the survival of these
patients.'" This effect was observed even in patients
with HCC.'>

Although the circumstances of patients with HCC
have dramatically changed as demonstrated above,
few studies have been conducted to analyse the
changes in the prognostic factors of HCC. In this
study, we analysed the trends in HCC patients and
tried to elucidate the changes that have occurred in
the prognostic factors with time.

PATIENTS AND METHODS

A total of 1267 consecutive, newly diagnosed HCC
patients who were admitted to Okayama University

Hospital for treatment between January 1991 and Feb-
ruary 2009 were followed up. Among these patients,
17 were excluded because they had received a liver
transplant during the follow-up, so the remaining
1250 patients were enrolled in this study. The patients
were divided into two groups; patients treated before
31 December 2000 (n = 504), and those treated after 1
January 2001 (n = 746), and analysed. Informed con-
sent was obtained from all patients for use of their
clinical data. The study protocol conformed to the eth-
ical guidelines of the World Medical Association Dec-
laration of Helsinki, and was approved by the Ethical
Committee of our institute.

Diagnosis

All patients were diagnosed as having HCC by using
imaging modalities such as angiography, computed
tomography and magnetic resonance imaging, or by
tumour biopsy. The diagnostic criteria for HCC via
imaging was based on previous reports of hyperatten-
uation at the arterial phase, hypoattenuation at the
portal phase in dynamic CT or MRI, and tumour stain-
ing on angiography.'*

Treatments and follow-up

The selection of the therapies was performed according
to the evidence-based clinical practice guidelines for
HCC in Japan.® The rate of observance of the guide-
lines was 74.3% and 78.0% before 2000 and after
2001 respectively. Biochemical liver function tests and
US, dynamic CT or MRI were performed at least every
3 months after the initial treatment. Diagnosis of
recurrence was made with the same diagnostic criteria
used for the initial diagnosis. Re-treatment was per-
formed depending on the condition of the recurrence
and background liver function.

Statistical analysis

The Wilcoxon test was used to compare continuous
data, and the chi-squared test was used to compare cat-
egorical data. Survival was compared using the Kap-
lan-Meier method, and the difference was evaluated
using the log-rank test. For the analysis of prognostic
factors, 15 parameters were collected: age, gender,
tumour size, tumour number, alpha-fetoprotein (AFP),
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), platelet count, prothrombin time (PT),

Aliment Pharmacol Ther 31, 407-414
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total bilirubin (T. Bil), serum albumin, hepatitis B virus
surface antigen (HBsAg), hepatitis C virus antibody
(HCVAD), the presence of ascites and alcohol consump-
tion. Continuous scales and ordinal scales were catego-
rized into two groups using the cut-off levels indicated
in Tables 2 and 3. In cases before 2000, the patients
who survived at the end of 2000 were no longer fol-
lowed for the study from 1 January 2001 (censored at
the end of 2000). The Cox proportional hazard model
was used to calculate risk ratios for survival. We did
not include treatment factors (e.g. nucleotide ana-
logues, interferon and treatment modalities of HCC)
because they are confounding factors in the analysis.
All statistical analyses were performed using JMP soft-
ware (Ver. 8.0 SAS institute, Cary, NC, USA).

RESULTS

Changes in patients’ background

The clinical backgrounds of the HCC patients changed
with time (Table 1). The median age at diagnosis after
2001 was greater than that before 2001 (63 vs.
67 years old, P < 0.01). From 2000 to 2001, the per-
centage of viral hepatitis decreased, and the ratio of

Table 2. The changes in patients’ profiles with time in
different hepatitis virus statuses

~Dec 2000 Jan 2001~ P-value

Total bilirubin (mg/dL)
B-HCC 0.90 (0.64-1.31) 0.87 (0.66-1.24) N.S.
C-HCC 0.99 (0.75-1.37) 0.84 (0.64-1.14) P < 0.01
NBNC-HCC 1.08 (0.65-1.46) 0.87 (0.61-1.23) N.S.

Albumin (g/dL)

B-HCC 3.69 (3.33-3.96) 3.87 (3.40-4.25) N.S.

C-HCC 3.55 (3.22-3.90) 3.60 (3.30-3.90) N.S.

NBNC-HCC 3.82 (3.31-4.20) 3.77 (3.42-4.10) N.S.
Tumour size (cm)

B-HCC 3.2 (2.1-4.9) 2.5 (1.7-3.8) P = 0.04

C-HCC 2.7 (1.8-4.2) 2.1 (1.5-3.2) P < 0.01

NBNC-HCC 3.2 (2.2-5.5) 3.0 (1.7-5.5) N.S.
Tumour number (single, %)

B-HCC 42.7 51.0 N.S.

C-HCC 549 56.4 N.S.

NBNC-HCC 57.6 51.6 N.S.

All numbers are medians (inter-quartile range) unless other-
wise noted. B-HCC, hepatocellular carcinoma positive for hep-
atitis B virus surface antigen; C-HCC, hepatocellular carcinoma
positive for hepatitis C virus antibody; NBNC-HCC, hepatocel-
lular carcinoma negative for both hepatitis B virus surface
antigen and hepatitis C virus antibody; N.S., not significant.

Table 1. Clinical background
of 1250 patients

Jan 2001~

Aliment Pharmacol Ther 31, 407-414
© 2010 Blackwell Publishing Ltd

~Dec 2000
Patient number 504 746 P-value
Age (years) 63 (58-68) 67 (60-73) <0.001
Gender (male) 366 (72.6%) 530 (71.1%) 0.544
HCVAD (positive) 391 (77.6%) 546 (73.2%) <0.001*
HBsAg (positive) 93(18.5%) 108(14.5%)
HCVAD and HBsAg negative 37(7.3%) 106(14.2%)
Total bilirubin (mg/dL) 0.97 (0.73-1.38) 0.85 (0.64-1.17) <0.001
Albumin (g/dL) 3.6 (3.2-3.9) 3.7 (3.3-4.0) 0.100
AST (IU/1) 63 (46-89) 54 (39-77) <0.001
ALT (IU/L) 57(38-79) 46(31-69) <0.001
Platelet (x10*/mm?) 10.1(6.8-13.8) 11.7(7.8-16.4) <0.001
Prothrombin time (%) 82(66-97) 92(82-102) <0.001
Ascites (present) 75(14.9%) 123(16.5%) 0.444
Alcohol (>90 g/day) 62(12.4%) 80 (10.9%) 0.438
Tumour size (mm) 28 (19-45) 22 (15-35) <0.001
Tumour number (single) 258(53.4%) 393(55.1%) 0.561
AFP (ng/mL) 38.2 (12.4-240.9) 18.9 (6.8-86.9) <0.001

All numbers are medians (inter-quartile range) unless otherwise noted. *P-value among

three viral statuses.

HCVAD, hepatitis C virus antibody; HBsAg, hepatitis B virus surface antigen; ALT, ala-
nine aminotransferase; AST, aspartate aminotransferase; AFP, alpha-fetoprotein.
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~Dec 2000 (n = 504)

Jan 2001~ (n = 746)

Table 3. Univariate analysis
for the prognostic factors of

RR

95%CI

P-value

RR

959%(CI

P-value

0.84-1.49 0.44
0.86-1.65 0.28
0.66-1.26 0.56
0.56-1.27 0.47
1.59-4.37 <0.01
1.95-3.60 <0.01
1.20-2.57 <0.01
0.80-1.51 0.56
0.82-1.52 0.44
1.33-2.51 <0.01
2.17-4.10 <0.01
0.56-1.41 0.72
2.99-5.37 <0.01
1.52-2.72 <0.01
1.77-3.49  <0.01

Age (>65 years) 1.25 0.97-1.61 0.08 1.11
Gender (male) 1.08 0.81-1.44 0.59 1.18
HCVAb (positive) 1.28 0.93-1.18 0.12 0.91
HBsAg (positive) 0.95 0.66-1.32 0.77 0.86
Total bilirubin (>2 mg/dL) 1.92 1.19-2.94 <0.01 272
Albumin (<3.5 g/dL) 2.01 1.56-2.60 <0.01 2.65
AST (>40 IU/L) 2.29 1.57-3.48 <0.01 1.74
ALT (>40 IU/L) 1.17 0.88-1.57 0.25 1.09
Platelet (<10 X 10"/mm3) 1.29 1.00-1.66 0.04 1.12
Prothrombin time (<80%) 1.40 1.08-1.81 0.01 1.84
Ascites (present) 1.93 1.38-2.64 <0.01 3.00
Alcohol (>90 g/day) 0.95 0.64-1.37 0.81 0.92
Tumour size (>3 cm) 2.64 2.05-3.41 <0.01 4.00
Tumour (multiple) 2.81 2.17-3.65 <0.01 2.03
AFP (>200 ng/mL) 2.20 1.67-2.87 <0.01 2.51

RR, risk ratio; 95% CI, 95% confidence interval. Other abbreviations are the same as

listed in Table 1.

hepatitis virus negative patients increased from 7.3%
to 14.2% (P < 0. 01). In addition, tumour size at diag-
nosis became smaller, and liver functions such as bili-

(a) Others (1.2%)

Local ablation (37.7%)

RFA 1.1%
MCT 10.5%
PEI 88.4%

TACE (33.5%)

Surgical resection (19.6%)

(b) Others (1.5%)

Local ablation (52.4%)

TACE (18.8%) RFA 93.1%

MCT 2.3%
PEI 4.6%

Surgical resection (18.6%)

Figure 1. Changes in treatment modalities with time. The
percentage of local ablation was 37.7% before December
2000 (a) and increased to 52.4% after January 2001 (b).
PEI was popular before 2000; however, RFA was chosen
as the standard therapy after 2001. Abbreviations: RFA,
radiofrequency ablation; MCT, microwave coagulation
therapy; PEI, percutaneous ethanol injection; TACE,
transcatheter arterial chemoembolization.

rubin and prothrombin time were improved. Table 2
demonstrates the clinical backgrounds of the patients
with different viral infection statuses. Total bilirubin
of the patients who were positive for HCVAb (C-HCC)
declined; however, no difference in albumin was
observed in any group. The detected HCCs were smal-
ler after 2001 in patients who were positive for HBsAg
(B-HCC) or C-HCC, whereas no difference was
observed in the patients without these viral markers
(NBNC-HCC). The percentages of tumours over 5 cm in
diameter were 23.6% and 17.8% in B-HCC (P = 0.52),
17.3% and 8.7% in C-HCC (P < 0.01) and 27.2% and
28.8% in NBNC-HCC (P = 0.86), before 2000 and after
2001 respectively.

Nucleotide analogues were used in 1.1% and 64.8%
of B-HCC before 2000 and after 2001 respectively.
Interferon treatment was performed in 15.5% and
19.8% of the patients who were treated before 2000
and after 2001 respectively. In all of the patients,
except 22 (7 peg-interferon, 15 peg-interferon + riba-
virin), treated after 2001, the treatment was carried
out using conventional interferon.

Changes in treatment modalities

The treatment methods changed with time (Figure 1).
The percentage of patients who received local ablation
therapy increased from 37.7% (n = 190) to 52.4%

Aliment Pharmacol Ther 31, 407-414
© 2010 Blackwell Publishing Ltd
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Figure 2. Survival curves of B-HCC (a), C-HCC (b) and
NBNC-HCC (c). Note that the survival of C-HCC improved
(P < 0.01) and a tendency towards improvement was
observed in B-HCC (P = 0.08); however, no difference
was observed for NBNC-HCC (P = 0.79). Thin line, HCC
patients treated before December 2000: Thick line, HCC

patients treated after January 2001.

Aliment Pharmacol Ther 31, 407-414
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(n =391). Among the patients who received local
ablation therapy, PEIT was popular (168/190, 88.4%)
before 2000, but RFA was chosen as the standard ther-
apy after 2001 (364/391, 93.1%).

Changes in survival

Overall, survival of the HCC patients was prolonged
after 2001. The 3- and 5-year survival rates were
63.0% and 44.20 before 2000 and 74.7% and 57.7%
after 2001 respectively (P < 0.01). The survival of C-
HCC improved (P < 0.01) and a tendency towards
improvement was observed in B-HCC (P = 0.08). How-
ever, no difference was observed for NBNC-HCC
(P = 0.79, Figure 2).

Changes of risk factors for survival

Among the 15 parameters, high T. Bil (>2 mg/dL), low
albumin (<3.5 g/dL), high AST (>40 IU/mL), low
platelet count (<10 x 10, low PT (<80%), the pres-
ence of ascites, large tumour size (>3 cm), multiple
tumour number and high AFP (>200 ng/mL) were the
risk factors for survival before 2000 according to uni-
variate analysis (Table 3). These risk factors were the
same as the factors for survival after 2001, except that
low platelet count was not selected. In multivariate
analysis, low albumin, high AST, the presence of asci-
tes, large tumour size, multiple tumour number and
high AFP were the risk factors for survival before
2000, whereas positive HBsAg in addition to low albu-
min, the presence of ascites, large tumour size, multi-
ple tumour number and high AFP were selected as risk
factors for survival after 2001 (Table 4).

DISCUSSION

Many studies have been conducted to elucidate the
factors that define the prognosis of HCC.'>™!” The fac-
tors can be classified generally into two categories.
One is background liver factors such as bilirubin, and
albumin, and the other is tumour factors such as the
size and number of tumours. The results of this study
are comparable with those of previous reports in terms
of containing factors belonging to both categories;
however, several new insights have emerged by exam-
ining the changes in prognostic factors with time.
When we analysed HCC altogether or limited to viral
hepatitis-related HCC (B-HCC and C-HCC), we found
that they were detected earlier and that the prognosis
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~Dec 2000 (n = 504)

RR 9500 CI P-value RR

Jan 2001~ (n = 746)

Table 4. Multivariate analysis
for the prognostic factors of

Age (>65 years old) 1.06 0.80-1.39  0.66 1.22
Gender (male) 1.05 0.78-1.44 0.71 1.36
HCVAD (positive) 1.34 0.82-2.24 0.23 0.74
HBsAg (positive) 1.15 0.68-1.90 0.58  0.39
Total bilirubin (>2 mg/dL) 1.19 0.68-1.98 0.52 1.46
Albumin (<3.5 g/dL) 1.41 1.03-1.93 0.02 1.94
AST (>40 IU/L) 1.86 1.13-3.12 0.01 1.59
ALT (>40 IU/L) 0.75 0.53-1.09 0.13 0.73
Platelet (<10 x 104/mm3) 1.10 0.81-1.50 0.51 1.10
Prothrombin time (<80%) 1.29 0.96-1.74 0.08 1.13
Ascites (present) 1.50 1.04-2.13 0.02 1.93
Alcohol (>90 g/day) 0.89 0.58-1.33 0.58 0.69
Tumour size (>3 cm) 2.27 1.69-3.04 <0.01 3.92
Tumour (multiple) 2.09 1.58-2.79 <0.01 1.66
AFP (>200 ng/mL) 1.89 1.33-2.50 <0.01 2.05

950 CI P-value HCC
0.85-1.78  0.27
0.94-2.02 0.10
0.48-1.16  0.18
0.21-0.71 <0.01
0.79-2.57  0.21
1.30-2.89 <0.01
0.96-2.65  0.06
0.49-1.10  0.13
0.74-1.62  0.62
0.75-1.68  0.54
1.28-2.86 <0.01
0.39-1.15  0.16
2.79-5.53  <0.01
1.20-2.32  <0.01
1.38-3.01 <0.01

Abbreviations are the same as listed in Table 3.

improved after 2001; however, neither early detection
nor the improvement of prognosis was achieved in
patients with NBNC-HCC. Hepatitis B or C infections
are well-known risk factors for the occurrence of HCC;
therefore, these patients were regularly surveyed for
HCC.'® Moreover, nationwide surveillance of hepatitis
virus infection was started in 2002 in Japan, and
many high-risk patients were identified. It is well
known that screening for HCC has a survival bene-
fit.'® 2° Therefore, HCC was detected at an early stage
after 2001 and thus the survival of such patients was
prolonged. Nevertheless, surveillance has not been
established for patients with NBNC-HCC because the
risk factors are not well understood, except for exces-
sive alcoholic drinking and nonalcoholic steatohepati-
tis.'® As a result, the prognosis of patients with NBNC-
HCC remains poor. The recent increase in metabolic
syndrome may increase the likelihood of patients
developing nonalcoholic steatohepatitis; therefore,
careful follow-up of these patients is necessary to
improve patient survival of NBNC-HCC.

In this study, hepatitis B virus infection was a good
prognostic factor after 2001, according to multivariate
analysis. For patients with HCC, prognosis (including
risk of death, metastasis and recurrence after surgery)
is reported to be worse in patients with higher serum
HBV DNA levels.?! Lamivudine treatment was started
in September 2000 in Japan. In fact, 64.8% of patients

with B-HCC were treated with nucleotide analogues
after 2001, whereas only 1 patient (1.1%) was treated
with Lamivudine before 2000. Nucleotide analogues
are known to improve inflammation of the liver
caused by hepatitis B virus infection and to prolong
survival of patients with B-HCC.'> ' The use of nucle-
otide analogues in addition to the prevalence of sur-
veillance of patients with hepatitis B infection may
result in the selection of hepatitis B virus infection as
a good prognostic factor after 2001.

Interferon (IFN) has been shown by randomized con-
trolled trials to decrease the late recurrence after cura-
tive therapies and has also been proven to improve the
survival of patients with C-HCC.'® ?* However, hepati-
tis C virus infection was not a good prognostic factor
before 2000 or after 2001. In contrast to the nucleo-
tide analogues used for the therapy of hepatitis B
virus, IFN has been used for the treatment of hepatitis
C virus from the early 90s. The sustained virus
response (SVR) rate was quite low for IFN monothera-
py, especially for cases in genotype 1b with a high
virus titre (2~10%), which is the dominant status of
the patients in Japan.”>** Even after combination
therapy with peg-interferon and ribavirin for
48 weeks, the SVR rate was about 50%,”> 2® which is
lower than the response rate of lamivudine (90%).
Although IFN therapy for HCV infection is similar to
the nucleotide analogues used for HBV infection in
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terms of being a therapy against the causative virus of
HCC, the response rate of IFN therapy may be too low
for HCVAD to be a good prognostic factor. In addition,
the percentage of candidates for IFN treatment was
much lower than that for nucleotide analogues. Many
patients with C-HCC are of advanced age and cannot
tolerate IFN therapy. In this study population, only
15.5% and 19.8% of C-HCC were treated with IFN
before 2000 and after 2001 respectively. With the
development of new drugs such as protease inhibitors,
the response rate might be improved and the presence
of HCVAb might be a good prognostic factor in the
next decade.

Although we did not analyse the rate of recur-
rence or the content of repeat therapies in this
study, we nevertheless clearly indicated the changes

in prognostic factors of HCC with time. The progno-
sis of the patients with HCC improved with time.
Early detection of B-HCC and C-HCC has been
achieved and the presence of HBsAg was found to
be a good prognostic factor after 2001. On the con-
trary, the number of patients with NBNC-HCC has
increased with time, and the prognosis of these
patients has not changed. Further examination of
the risk factors of NBNC-HCC and subsequent estab-
lishment of an effective surveillance system for these
patients will be necessary to improve the future
prognosis of HCC patients.
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Abstract

Background We wished to determine whether pegylated
interferon (PEG-IFN) therapy after curative treatment of
hepatocellular carcinoma (HCC) prevents a recurrence of
HCC.

Methods ~Thirty-seven HCC patients with hepatitis C
virus (HCV) infection who were treated with PEG-IFN
after curative treatment (PEG-IFN group) and 145 controls
without IFN therapy (non-IFN group) were enrolled. The
overall survival and recurrence-free survival rates were
compared between the groups, and the predisposing factors
for recurrence and survival were analyzed. The rates were
also examined by propensity score (PS) matched analysis
that could minimize selection biases.

Results  The median follow-up period was 3.7 years. The
5-year survival rate in the PEG-IFN group (91%) was
significantly higher than that in the non-IFN group (56%;
P < 0.01). The rate of the second recurrence but not that of
the first recurrence of HCC in the sustained virological
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responder (SVR) group was lower than that in the non-IFN
group (P = 0.03). Improvement of survival by PEG-IFN
and low rate of second recurrence in the SVR group were
also observed in PS matched analysis. Multivariate analysis
revealed that PEG-IFN therapy and high serum albumin
were good prognostic factors for survival. Although low
serum albumin and large and multiple tumors were risk
factors for the first recurrence, non-SVR and low serum
albumin were risk factors for the second recurrence.
Conclusion PEG-IFN-therapy after curative treatment of
HCC improved the rate of survival, and SVR was found to
be closely correlated with the prevention of recurrence.

Keywords Hepatitis C virus - Hepatocellular carcinoma -
Recurrence - Survival - PEG-IFN

Introduction

Hepatocellular carcinoma (HCC) is one of the most com-
mon malignancies worldwide. Chronic infection with
hepatitis C virus (HCV) is one of the major causes of HCC
[1-3], and the percentage of HCC patients with HCV
infection is about 70% in Japan. Recent advances in
imaging and treatment modalities have improved the
prognosis of patients with HCV-related HCC, but out-
comes are still unsatisfactory. The 5-year survival rate is
only 50-70%, even after curative treatment [4, 5], such as
surgical resection and percutaneous ablation [percutaneous
ethanol injection therapy (PEIT), microwave coagulation
therapy (MCT), and radiofrequency thermal ablation
(RFA)] [6, 7]. This unfavorable prognosis is caused by high
intrahepatic tumor recurrence rates and sustained hepatic
damage, both correlated with sustained viral infection [8].
The rate of intrahepatic tumor recurrence within 1 year is
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20—40%, rising to about 80% by 5 years [9-11]. Thus,
alleviation of the effect of HCV is a high priority for
improving the prognosis of patients with HCV-related
HCC.

Interferon (IFN) therapy is effective in reducing serum
alanine transaminase (ALT) activity and in eradicating
HCV [12, 13]. Thus, IFN could have value in minimizing
hepatic necrosis, inflammation, and fibrosis, as well as
reducing the incidence of HCC. In 1995, a small random-
ized controlled trial (RCT) showed a reduction in the
incidence of HCC in cirrhotic patients with HCV infection
by IFN treatment [[4]. Yu et al. [15] reported that the
cumulative incidences of HCC were 12.2% and 35.2% in
IFN-treated and untreated chronic hepatitis C patients,
respectively (P = 0.001). Tanaka et al. [16] also reported
that interferon therapy decreased the risk of developing
HCC by 48% compared with that in a control group
(P = 0.064). In addition, several recent studies have shown
that IFN therapy, even after curative treatment of HCV-
related HCC, could prevent recurrence and improve the
rate of survival [17-30]. Because these studies used dif-
ferent IFN regimens and the background characteristics of
patients were diverse, the results varied, and no standard
IFN regimen has been established for patients after curative
treatment of HCV-related HCC.

Recently, the administration of pegylated interferon
(PEG-IFN) has become the standard treatment for patients
with chronic HCV infection. Treatment with PEG-IFN and
oral ribavirin produces a virological response in more than
50% of patients, which is better than that in conventional
o-IFN therapy [31, 32]. However, there are few reports that
demonstrate the effect of PEG-IFN therapy after curative
treatment of HCV-related HCC.

The present study involves analysis of the efficacy of
PEG-IFN after the curative treatment of HCC for the pre-
vention of HCC recurrence and for improving the rate of
survival.

Patients and methods
Patients

From January 1997 until March 2009, 358 consecutive
patients with HCV-related HCC underwent curative treat-
ment as an initial treatment at Okayama University Hospital.
Here, curative treatment is defined as surgical operation
(resection; n = 86), RFA (n = 228), PEIT (n = 30), or
MCT (n = 14). Among the patients, 176 patients were
excluded because 163 patients had previously received IFN
therapy and, for 13 patients, information was lacking on
whether they had previously received IFN treatment. The
remaining 182 patients were enrolled in the study. Informed
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consent was obtained from all patients for use of their clinical
data. The study protocol conformed to the ethical guidelines
of the World Medical Association Declaration of Helsinki,
and was approved by the ethical committees of the institute.
This study is a retrospective cohort study.

Diagnosis

HCC was diagnosed on the basis of typical findings by
ultrasonography, computed tomography (CT) scans, and
magnetic resonance imaging (MRI) scans (hyperattenua-
tion in the arterial phase and hypoattenuation in the portal-
venous phase). The imaging diagnoses were confirmed
by at least two imaging modalities. The diagnosis of HCC
was confirmed histopathologically with ultrasound-guided
biopsy in nine patients because no typical findings were
identified in imaging modalities.

IFN therapy

After curative treatment of primary HCC and confirmed
that no residual tumor was existed by imaging modalities,
37 of the 182 patients were assigned to PEG-IFN therapy
(PEG-IFN group). The remaining 145 patients did not
receive any IFN treatment (non-IFN group). IFN treatment
was performed on patients who agreed to use IFN after
receiving a full explanation regarding the benefits and side
effects of the treatment and who met the following inclu-
sion criteria; (1) tumor—-node—metastasis (TNM) stage of I,
11, or I1I; (2) detectable serum HCV-RNA; (3) seronegative
for hepatitis B virus surface antigen; (4) Child-Pugh class
A or B; (5) platelet count above 80,000/mm?; and (6) age
less than 75 years. In the PEG-IFN group, 15 patients
received 90-180 pg pegylated interferon alpha-2a (Pega-
sys; F-Hoffmann-La Roche, Basel, Switzerland) subcuta-
neously once per week for 24-48 weeks, and 22 patients
received 60-100 pg pegylated interferon alpha-2b (Peg-
Intron; Schering-Plough, Kenilworth, NJ, USA) plus riba-
virin (Rebetol; Schering-Plough) at 600-800 mg/body for
24-48 weeks, according to the guideline on medical care
for chronic hepatitis C prepared by the Ministry of Health,
Labor and Welfare of Japan [33]. The median period
between the day of curative treatment and PEG-IFN ther-
apy was 242 days.

Patients stopped posttreatment PEG-IFN therapy when
HCC recurrence was detected or if the hemoglobin level
was <8.5 g/dl, the leukocyte count was <1,000/mm’, the
neutrophil count was <500/mm>, or the platelet count
was <50,000/mm?, and then restarted the therapy after the
treatment of HCC whenever possible.

In the control group (non-IFN group), the patients were
prescribed ursodeoxycholic acid (UDCA) and the stronger
neo-minophagen C (SNMC).
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A sustained virological response (SVR) was defined as
HCV-RNA negativity, determined by reverse transcription-
polymerase chain reaction, more than 6 months after the
termination of IFN therapy. The rest of the patients were
considered to have exhibited a nonsustained virological
response (non-SVR).

Follow-up of the patients

After curative treatment of primary HCC, all patients
underwent liver function tests every 1-2 months, and
ultrasonography or three-phase dynamic CT scanning
every 3 months. The serum levels of alpha-fetoprotein
(AFP), AFP-L3, and des-y-carboxy prothrombin (DCP)
were also determined every 2-3 months. The recurrence of
HCC was diagnosed using the same criteria as for the
initial development of HCC.

Statistical analysis

Statistical analysis was performed using SAS version 9.1
package and JMP software, version 8.0 (SAS Institute,
Cary, NC, USA). Differences between two groups were
evaluated using the unpaired Student’s 7 test. The y” test or
Fisher’s exact probability test was used to compare cate-
gorical data. Cumulative incidence curves were determined
with the Kaplan-Meier method, and the differences
between groups were assessed using the log-rank test.
Possible risk factors for survival and HCC recurrence were
examined by the Cox proportional hazards regression
model with the following 12 variables: interferon-related
variables (application of interferon therapy, response to
interferon therapy, and HCV genotype), background, liver

function, and tumor factors at the first treatment and at
recurrence of HCC [age, alanine aminotransferase (ALT),
albumin (ALB), total bilirubin (T.Bil), platelet counts
(PLT), prothrombin time (PT), AFP, DCP, maximum
tumor size, and tumor number]. Parameters that proved to
be significant in the univariate analysis were tested by the
multivariate Cox proportional hazards regression model.

We also conducted propensity score (PS) matched
analysis that can adjust the clinical background of the
patients in each group. To calculate PS, we used seven
covariates: sex of patients, and variables at the time of
development of HCC (age at the time of development of
HCC, ALT, ALB, T.Bil, PLT, maximum tumor size, and
tumor numbers). The propensity score of choosing the IFN
treatment was calculated, followed by matching IFN group
and non-IFN group according to a greedy matching tech-
nique [34]. The survival and recurrence rates of matched
patients were compared by the Kaplan—-Meier method and
the differences were evaluated by the log-rank test. A
P value less than 0.05 was considered statistically
significant.

Results
Characteristics of the patients

Table 1 shows the clinical features of the patients in the
PEG-IFN and non-IFN (control) groups at the first treat-
ment of HCC, and Table 2 shows their data at the first
recurrence of HCC. Clinical and laboratory characteristics
were similar in both groups, but those in the PEG-IFN
group were slightly younger (63 vs. 67 years old), and

Table 1 Profiles and laboratory

tests of the patients

All variables are shown as the
median (range in parentheses)
unless otherwise noted

IFN interferon, PEG-IFN
pegylated interferon,

HCYV hepatitis C virus,

SVR sustained virological
response, ALB albumin, T.Bil
total bilirubin, ALT alanine
aminotransferase, PLT platelet,
PT prothrombin time,

AFP alpha-fetoprotein,

DCP des-y-carboxy
prothrombin

* P values less than 0.05 were
considered statistically
significant

Variables PEG-IFN Non-IFN P value
Number of patients 37 145
Age (years) 63 (48-77) 67 (43-85) <0.01*
Sex (male) 29 (78%) 95 (65%) 0.10
HCV genotype (1b high/others/unknown) 23/14/0 55/30/60 0.83
Response to IFN therapy (SVR/non-SVR) 19/18
Observation period (years) 4.5 (0.8-12.7) 3.3 (0.3-10.8) 0.01*
T.Bil (mg/dl) 0.7 (0.3-2.7) 0.9 (0.2-2.9) 0.04*
ALB (g/dl) 3.9 (2.5-4.7) 3.7 (2.2-4.6) <0.01*
ALT (IU/) 75 (17-168) 54 (14-183) <0.01*
PLT (x1,000/mm?>) 141 (31-307) 96 (34-281) <0.01%*
PT (%) 94 (62-118) 85 (48-145) 0.01*
AFP (ng/ml) 12 (1.6-1,729) 16.9 (0.6-54,535) 0.49
DCP (mAU/ml) 26 (0-5,230) 34 (0-66,700) 0.52
Number of tumors (solitary) 27 (12%) 105 (72%) 0.34
Size of main tumor (mm) 18 (7-55) 20 (9-74) 0.11
Disease stage (I/II/III/IVA) 16/15/6/0 47/48/44/6 0.88
@ Springer
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Table 2 Profiles and laboratory tests of the patients at first recurrence

Variables PEG-IFN Non-IFN P value
Number of patients 18 63

Sex (male) 14 (78%) 40 (63%) 0.24
HCV genotype (1b high/others/unknown) 12/6/0 26/13/24 0.89
Response to IEN therapy (SVR/non-SVR) 8/10

Treatment method (RFA/ope/PEIT/MCT/other) 15/0/0/1/2 50/4/5/2/2 0.20
T.Bil (mg/dl) 0.7 (0.4-1.4) 0.9 (0.3-2.6) 0.18
ALB (g/dl) 3.7 (2.9-5.0) 3.2 (2.84.6) 0.20
ALT (1U/1) 38 (9-295) 50 (16-137) 0.70
PLT (x1,000/mm?) 105 (39-250) 97 (43-31.2) 0.48
PT (%) 89 (65-117) 83 (35-124) 0.16
AFP (ng/ml) 12 (2.6-144) 11 (1.1-835) 0.40
DCP (mAU/ml) 23 (10-661) 41 (10-28,132) 0.51
Number of tumors (solitary) 11 (61%) 40 (63%) 0.71
Size of main tumor (mm) 13 (6-20) 15 (9-29) 0.16
Disease stage (I/IVIII/IVA) 11/5/2/0 36/22/4/1 0.54

All variables are shown as the median (range) unless otherwise noted

IFN interferon, PEG-IFN pegylated interferon, HCV hepatitis C virus, RFA radiofrequency thermal ablation, ope operation, PEIT percutaneous
ethanol injection therapy, MCT microwave coagulation therapy, SVR sustained virological response, ALB albumin, T.Bil total bilirubin,

ALT alanine aminotransferase, PLT platelet, PT prothrombin time, AFP alpha-fetoprotein, DCP des-y-carboxy prothrombin

exhibited higher levels of ALB (3.9 vs. 3.7 g/dl), ALT (78
vs. 54 TU/1), and PLT (141 vs. 96 x l,OOO/mm3) than those
in the non-IFN group. The median follow-up was 4.6 years
for patients receiving PEG-IFN and 3.6 years for the con-
trols. In the PEG-IFN group, 19 patients exhibited an SVR
(12 monotherapy and 7 combination therapy), 2 were
biochemical responders, and the other 17 patients were
nonresponders.

Adherence and side effects of IFN therapy

Life-threatening adverse events were not observed in this
study. In 11 cases of mild to moderate toxicity (5 throm-
bocytopenia, 3 anemia, and 3 neutropenia), IFN dose was
reduced by 50%. Three patients eventually discontinued
treatment with the drug because of adverse events:
depression and severe malaise (n = 1), hemolytic anemia
(n = 1), and IFN retinopathy (n = 1). In 8 cases with
moderate toxicity, IFN treatment could be continued.

Cumulative survival rates of hepatocellular carcinoma

In this study, 2 patients in the PEG-IFN group and 39
patients in the non-IFN group died. All the patients who
died had recurrence of HCC. The overall survival rate of
PEG-IFN patients was higher than that of non-IFN patients
(Fig. 1). Five-year survival rates of the PEG-IFN and non-
IFN groups were 91% and 65%, respectively (P < 0.01).

_@ Springer

Recurrence of hepatocellular carcinoma

At the end of the study, recurrence of HCC had occurred in
8 patients (42%) in the SVR group, 10 (55%) in the non-
SVR group, and 63 (43%) in the non-IFN group.

The rate of first HCC recurrence after curative therapy
of HCC in SVR patients tended to be lower than that in
non-IFN patients (48 vs. 70% at 5 years, respectively,
P = 0.05; Fig. 2); however, there was no significant dif-
ference between non-SVR patients and non-IFN patients
(72 vs. 70% at 5 years, respectively; P = 0.73). In addi-
tion, there was no significant difference between the PEG-
IFN group and the non-IFN group (58 vs. 70% at 5 years,
respectively; P = 0.17). At first HCC recurrence, there was
no significant difference in tumor number or liver function
between the PEG-IFN and non-IFN groups; however,
maximum tumor size in the PEG-IFN group was smaller
than that in the non-IFN group (13 vs. 16 mm, respectively;
P = 0.03). Fifteen of the 17 patients in the PEG-IFN
group underwent curative treatment at the first recurrence of
HCC.

The rate of second recurrence was not significantly
different between the PEG-IFN and non-IFN groups (78 vs.
83% at 3 years, respectively; P = 0.26). However, the rate
in the SVR group was significantly lower than that in the
non-IFN group (65 vs. 83% at 3 years, respectively,
P = 0.03; Fig. 3). At second HCC recurrence, in the PEG-
IFN group, maximum tumor size was smaller (12 wvs.
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15 mm, respectively; P = 0.02) and serum ALB was
higher (3.3 vs. 3.1 g/dl, respectively; P = 0.04) than that in
the non-IFN group.

Propensity score matched analysis

To minimize the biases of the PEG-IFN group and non-IFN
group, we conducted a propensity score (PS) matched
analysis. Thirty-four matched pairs were selected from the
PEG-IFN group and non-IFN group by PS. No significant
difference in clinical characteristics was observed between
the groups (Table 3). Eighteen patients exhibited an SVR
[11 monotherapy and 7 combination therapy, 9 (43%)
genotype 1b high and 9 (69%) others]. Overall survival rate
of the PEG-IFN group was higher than that of the non-IFN
group (P = 0.04; Fig. 4). Although no significant differ-
ence in the first and second HCC recurrence (P = 0.55 and
0.62, respectively) was observed between the IFN group
and non-IFN group, the rate of second recurrence in the

SVR group was significantly lower than that in the non-IFN
group (65 vs. 79% at 3 years, respectively, P = 0.01;
Figs. 5, 6).

Prognostic factors and risk factors of HCC recurrence

To identify the factors that contributed to survival and the
recurrence of HCC, a Cox proportional hazard analysis was
performed.

Univariate analysis showed that PEG-IFN therapy, low
T.Bil, and high serum ALB were independent factors
favorably associated with long survival. Among the factors
that were significant in the analysis, PEG-IFN therapy [risk
ratio = 2.72; 95% confidence interval (CI), 1.29-9.04] and
a serum ALB level >3.5 g/dl (risk ratio = 2.51; 95% CI,
1.29-4.98) were shown to be significantly associated with
better survival in the multivariate analysis (Table 4).

On the other hand, non-SVR, low ALB, and large and
multiple tumors at the initial treatment were significantly
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Fig. 3 Rates of second HCC 100 -
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Table 3. Profiles and libortory ), PEG-IFN Non-IFN P value
tests of the patients (propensity
score matched cases) Number of patients 34 34
Age (years) 64 (48-77) 64 (43-85) 0.97
Sex (male) 26 (76%) 29 (85%) 0.48
HCV genotype (1b high/others/unknown) 21/13/0 17/8/9 0.62
Response to IFN therapy (SVR/non-SVR) 18/16
All variables are shown as the Observation period (years) 4.6 (0.8-12.7) 3.4 (0.8-10.8) 0.22
median (range) unless otherwise T Bil (mg/dl) 0.7 (0.3-2.7) 0.7 (0.43-1.8) 0.77
noied ALB (g/dl) 3.9 (2.5-4.7) 3.6 (3.1-4.7) 0.83
IFN interferon
> ALT (IU/ 69 (17— —183 ;
PEG-IFN pegylated interferon, k) 5 (17-168) 61 (17-183) LAa
HCY hepatitis C ¥itus, PLT (x1,000/mm®) 147 (31-307) 137 (42-216) 0.49
SVR sustained virological PT (%) 95 (62-118) 85 (52-110) 0.07
;‘f;".‘,’“se’]"bLf a{)t?umm’ AFP (ng/ml) 11 (1.6-1,729) 10.8 (1.3-11,006) 038
.Bil total bilirubin,
ALT sloriine anminotransterase, DCP (mAU/ml) 29 (0-5,230) 27 (0-66,700) 0.34
PLT platelet, PT prothrombin Number of tumors (solitary) 25 (74%) 27 (719%) 0.81
time, AFP alpha-fetoprotein, Size of main tumor (mm) 19 (7-55) 21 (9-50) 0.06
DCP des-y-carboxy Disease stage (/IV/II/IVA) 14/14/6/0 12/11/9/2 027
prothrombin
associated with first recurrence of HCC in univariate  Discussion

analysis. Multivariate analysis showed that low ALB
(risk ratio = 1.70; 95% CI, 1.11-2.56) and large (risk
ratio = 1.65; 95% CI, 1.02-2.59) and multiple (risk
ratio = 1.66; 95% CI, 1.05-2.56) tumors were independent
risk factors; however, response to PEG-IFN therapy was
not determined to be a significant factor for the first
recurrence of HCC (risk ratio = 1.60; 95% ClI, 0.83-3.48;
Table 5).

Regarding the second recurrence of HCC, non-SVR
(risk ratio = 2.51; 95% CI, 1.06-7.40) and low ALB at the
first recurrence of HCC (risk ratio = 2.56; 95% CI,
1.46-4.83) were found to be independent risk factors in
multivariate analysis as well as univariate analysis
(Table 6).

@ Springer

Persistent active hepatitis is common in the advanced
stage of chronic HCV infection and is a risk factor for the
development of HCC. Several reports have shown the
inhibitory effects of IFN therapy on the development of
HCC. In these reports, the inhibitory effect was considered
to be the result of the remission of inflammation, necrosis,
and fibrosis in addition to the direct action of IFN on
tumor cells [35-39]. Recently, several studies were con-
ducted to show the effect of IFN therapy after curative
treatment of HCC, which reduced the risk for recurrence
and improved the rate of survival. To date, reports on
eight randomized control trials (RCTs) [17-24] and six
non-RCTs [25-30] on this effect have been published.
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Fig. 4 Cumulative survival
rates of PEG-IFN group and
non-IEN group after propensity
score (PS) matching. Overall-
survival rate of the PEG-IFN
group was higher than that of
non-IFN group (P = 0.04).
SVR sustained virological
response

Fig. 5 Rates of first HCC
recurrence after PS matching.
We found no significant
differences between the two
groups with respect to first
HCC recurrence (P = 0.55).
SVR sustained virological
response

Fig. 6 Rates of second HCC
recurrence after PS matching.
The second recurrence rate in
the SVR group was significantly
lower than that in the non-IFN
group (65 vs. 79% at 3 years,
respectively; P = 0.01),
although no statistical
difference was observed
between the IFN group and
non-IFN group (P = 0.62).
SVR sustained virological
response
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Table 4 Factors contributing to survival after HCC development

Univariate analysis Multivariate analysis

RR (95% CI) P value RR (95% CI) P value

Interferon-related variables

Application of interferon therapy 3.24 (1.52-11.0) <0.01* 2.72 (1.29-9.04) <0.01%*

Response to interferon therapy (SVR vs. non-SVR + non-IFN) 10.5 (2.33-121) <0.01* -
Variables at the first treatment of HCC

Age (<60 years) 0.59 (0.29-1.32) 0.19

T.Bil (<1.0 mg/dl) 2.68 (1.45-5.02) <0.01* 1.69 (0.87-3.31) 0.11

ALB (=3.5 g/dl) 3.45 (1.86-6.55) <0.01* 2.51 (1.29-4.98) <0.01*

ALT (<80 IU/M) 0.74 (0.35-1.45) 0.40

PT (=70%) 1.48 (0.63-3.06) 0.33

PLT (210 x 10%/mm”’) 1.63 (0.88-3.07) 0.11

AFP (<100 ng/ml) 1.42 (0.66-2.81) 0.34

DCP (<40 mAU/ml) 1.06 (0.56-1.99) 0.84

Maximum tumor size (<30 mm) 1.48 (0.70-2.87) 0.28

Number of tumors (single) 0.98 (0.45-1.94) 0.97

RR risk ratio, CI confidence interval, IFN interferon, PEG-IFN pegylated interferon, HCV hepatitis C virus, HCC hepatocellular carcinoma,
SVR sustained virological response, ALB albumin, T.Bil total bilirubin, ALT alanine aminotransferase, PLT platelet, PT prothrombin time,

AFP alpha-fetoprotein, DCP des-y-carboxy prothrombin
* P values less than 0.05 were considered statistically significant

Table 5 Risk factors contributing to first recurrence of hepatocellular carcinoma (HCC)

Univariate analysis Multivariate analysis

RR (95% CI) P value RR (95% CI) P value

Interferon-related variables

Application of interferon therapy 1.31 (0.97-1.84) 0.07

Response to interferon therapy (non-SVR + non-IFN vs. SVR) 1.92 (1.01-4.15) 0.04%* 1.60 (0.83-3.48) 0.16
Variables at the first treatment of HCC

Age (=60 years) 1.29 (0.76-2.37) 0.35

T.Bil (=1.0 mg/dl) 1.15 (0.75-1.72) 0.50

ALB (<3.5 g/dl) 1.55 (1.03-2.29) 0.03* 1.70 (1.11-2.56) 0.01*

ALT (=80 IU/T) 0.97 (0.63-1.46) 091

PT (<70%) 0.74 (0.41-1.27) 0.30

PLT (<10 x 10%mm?) 1.26 (0.85-1.85) 0.23

AFP (=100 ng/ml) 1.50 (0.91-2.36) 0.11

DCP (=40 mAU/ml) 1.45 (0.97-2.17) 0.06

Maximum tumor size (=30 mm) 1.71 (1.07-2.65) 0.02* 1.65 (1.02-2.59) 0.04%*

Number of tumors (multiple) 1.60 (1.02-2.43) 0.03* 1.66 (1.05-2.56) 0.02*

RR risk ratio, CI confidence interval, IFN interferon, PEG-IFN pegylated interferon, HCV hepatitis C virus, HCC hepatocellular carcinoma,
SVR sustained virological response, ALB albumin, T.Bil total bilirubin, ALT alanine aminotransferase, PLT platelet, PT prothrombin time,

AFP alpha-fetoprotein, DCP des-y-carboxy prothrombin

* P values less than 0.05 were considered statistically significant

However, there have been few trials involving PEG-IFN
therapy.

In this study, the overall survival rate of PEG-IFN-
treated patients was higher than that of non-IFN patients,
and the HCC recurrence rate after curative therapy for

@ Springer

HCC in SVR patients was significantly lower than that in
non-IFN patients. The survival rates are not different,
although the rates of first and second recurrence of the
PEG-IFN group (SVR) and PEG-IFN group (non-SVR)
were different. The main reason for this discrepancy is that
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Table 6 Risk factors contributing to second recurrence of HCC

Univariate analysis Multivariate analysis

RR (95% CI) P value RR (95% CI) P value

Interferon-related variables

Application of interferon therapy 1.97 (0.97-2.15) 0.06

Response to interferon therapy (non-SVR + non-IEN vs. SVR) 2.77 (1.20-8.05) 0.01* 2.51 (1.06-7.40) 0.03*
Variables at the time of first recurrence of HCC

Age (=60 years) 0.81 (0.41-1.77) 0.57

T.Bil (=1.0 mg/dl) 1.70 (0.89-3.12) 0.10

ALB (<3.5 g/d]) 2.81 (1.55-5.09) <0.01* 2.65 (1.46-4.83) <0.01*

ALT (=80 IU/) 1.36 (0.72-2.69) 0.34

PT (<70%) 2.47 (0.98-5.46) 0.05

PLT (<10 x 10%mm?) 0.94 (0.52-1.70) 0.86

AFP (=100 ng/ml) 2.13 (0.86-4.54) 0.09

DCP (=40 mAU/ml) 1.46 (0.78-2.76) 0.23

Maximum tumor size (=30 mm) 1.26 (0.64-2.31) 0.47

Number of tumors (multiple) 1.21 (0.67-2.13) 0.51

RR risk ratio, CI confidence interval, IFN interferon, PEG-IFN pegylated interferon, HCV hepatitis C virus, HCC hepatocellular carcinoma,
SVR sustained virological response, ALB albumin, T.Bil total bilirubin, ALT alanine aminotransferase, PLT platelet, PT prothrombin time,

AFP alpha-fetoprotein, DCP des-y-carboxy prothrombin
* P values less than 0.05 were considered statistically significant

few patients died during follow up in both groups. In
addition, we observed a significant effect of PEG-IFN
(SVR) in the prevention of recurrence by two different
analyses (PS score matched analysis and multivariate
analysis), although the effect was limited to the prevention
of second recurrence, and the term of surveillance was
relatively short because PEG-IFN was only available in
Japan after 2004. The results were quite similar to those of
reports on conventional non-PEG-IFN therapy [17].

We conducted propensity score (PS) matched analysis to
adjust the clinical background of the patients in each group.
PS in this analysis is a probability of choosing PEG-IFN
treatment among the patients that was calculated using
seven covariates. By matching the score of the patients in
the PEG-IFN group and non-IFN group, we could recon-
struct a situation similar to randomization.

PEG-IFN is considered to be more beneficial than non-
PEG because it results in the SVR rate being higher and the
IFN concentration being maintained at a high level for a
longer period [40, 41], which is favorable for its action as a
direct anticancer agent. However, there was no difference
between conventional IFN and PEG-IFN with regard to the
prevention of only late (second) recurrence. We did not
compare the effect of PEG-IFN with that of non-PEG-IFN
directly, but our results that non-SVR was an independent
risk factor for second recurrence but not for first recurrence
suggested that IFN treatment after curative treatment of
HCC is more beneficial for the suppression of de novo
HCC than for preventing the progression of preexisting

very small HCC or intrahepatic metastasis, regardless of
the type of interferon used.

In the PEG-IFN group, tumor size at HCC recurrence
was smaller (13 vs. 16 mm, respectively; P = 0.03) and
liver function tended to be better (T.Bil, ALB, PLT, PT)
than in the non-IFN group. These results suggested that
PEG-IFN might inhibit the growth of recurrent tumors as
well as preserve liver function, although the inhibitory
effect does not appear to be sufficient for complete pre-
vention of recurrence.

PEG-IFN therapy after curative treatment of HCC was
generally well tolerated in our study. Among the 37
patients, the PEG-IFN dose had to be reduced for 8 patients
(21%); however, only 3 (8%) discontinued treatment with
the drug because of adverse events. This rate was similar to
that of the non-PEG-IFN group after HCC treatment
(8-15%) [17-24]. However, PEG-IFN therapy has fewer
side effects than non-PEG-IFN therapy, such as high-grade
fever and general fatigue. The good adherence of patients
to treatment should be noted, with a low rate of withdrawal
as a consequence of adverse events [32]. The number of
elderly patients with HCC will increase in the future.
Because of fewer side effects and a higher rate of SVR,
HCV-related HCC treatment with PEG-IFN should be
considered for these elderly patients.

The weak point of this study is that it is a retrospective
study and it is difficult to eliminate biases completely even
with PS analysis, although no statistical difference was
observed between the PEG-IFN group and non-IFN group.

@ Springer
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In conclusion, the present study suggests that PEG-IFN

therapy after curative treatment of HCC can improve the
prognosis and inhibit the recurrence of HCV-related HCC.
This work involved a nonrandomized study, so further
prospective studies with a larger number of cases are
required to reach firm conclusions.
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