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Abstract

Background/aim: There are many reports dealing with the risk factors for
hepatocellular carcinoma (HCC) recurrence. However, in most of these
reported studies, factors were analysed only at the initial treatment stage, and
the predisposing factors for the recurrence during follow-up have not been
well studied. The aim of this study is to evaluate the predisposing factors
after treatments. Methods: Two hundred and seventy-one consecutive HCC
patients curatively treated between January 1994 and March 2004 were
followed up and analysed. The recurrence rate was estimated by the Kaplan—
Meier method and the predisposing factors were evaluated by time-fixed Cox
regression analysis and by time-dependent covariate analysis using multiple
parameters. Results: The mean follow-up period was 4.86 years and recur-
rence was observed in 169 patients (62.4%). The recurrence rates were 27.9,
65.1 and 84.3% at 1, 3 and 5 years respectively. Among the variables
determined before treatment, predisposing factors for recurrence were
low serum albumin [<3.5g/dl, hazard ratio (HR)=1.47, 95% confidence
interval (CI)=1.07-2.01] and multiple tumour number (HR=2.04, 95%
CI=1.46-2.84) by time-fixed multivariate analysis. In the time-dependent
analysis, six variables with 12013 plots were examined. The multivariate
analysis revealed that high des- y-carboxy prothrombin (DCP =40 mAU/ml,
HR =2.33,95% CI = 1.61-3.39), high o-fetoprotein (AFP> 100 ng/ml, HR = 2.01,
95% CI=1.3-3.35) and high alanine aminotransferase (ALT >40IU/L, HR =
1.52, 95% CI=1.1-2.1) were significant predisposing factors for recurrence.
Conclusion: Predisposing factors for the recurrence of HCC after treatment
are different from those before treatments and special cautions are required
when AFP, DCP or ALT is high during follow-up.

Hepatocellular carcinoma (HCC) is the fifth most com-
mon cancer and the third most common cause of cancer-
related deaths in the world (1). HCC is known to occur in
patients who suffer from hepatitis and cirrhosis, espe-
cially those with hepatitis B virus (HBV) or hepatitis
C virus (HCV) infection. The annual incidence of HCC
was found to be 3% in a retrospective series of Caucasian
patients with HCV-related compensated cirrhosis (2),
and it was 5-7% in Japan (3).

Despite the advancement of surveillance systems and
the progress in the curative treatment of HCC, few
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patients can avoid HCC recurrence. The recurrence rate
after tumour ablation therapies, such as percutaneous
ethanol injection therapy (PEI) and radio-frequency
ablation (RFA), was 64-91% at 5 years, and was also
high after surgical resection of HCC (4-7). The annual
recurrence rates given in these reports were 20-40% after
curative treatments.

There are many reports regarding the predisposing
factors for HCC recurrence, e.g., size of tumour, tumour
number, safety margin, presence of capsule formation
and tumour markers such as a-fetoprotein (AFP) and
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des- y-carboxy prothrombin (DCP) (4-9). Although
there are some differences in the hazard ratios of factors
among the studies, which may be caused by different
treatment modalities and patients’ profiles, the factors
can be classified into two categories: so-called tumour
factors and background liver factors. Most of the factors
presented in the above studies were based on time-fixed
parameters that were obtained before the initial treat-
ment of HCC.

In a clinical setting, a periodical screening of HCC
with imaging modalities including ultrasound (US),
computed tomography (CT) and magnetic resonance
imaging (MRI), which are gold standard for screening,
and repeated blood tests including those for tumour
markers such as AFP have been recommended after the
initial treatment of HCC (10). Because the values of
many factors change over time, it is rational to determine
the predisposing factors for the recurrence of HCC in a
time-dependent manner.

The usefulness of time-dependent analysis, which
involves the analysis of the change in certain variables
after the initial treatment in order to predict recurrence,
was reported for colon cancer, prostate cancer, breast
cancer and metastatic bone cancer (11-14). However,
there are few studies dealing with the predisposing
factors for the recurrence of HCC with multiple time-
dependent covariates.

The aim of this study is to determine the factors that
are important to measured repeatedly during follow-up
after the curative treatment of HCC.

Material and methods
Patients

Among the 485 consecutive newly diagnosed HCC
patients who were treated and participated in our
follow-up programme at Okayama University Hospital
between January 1994 and March 2004, 271 HCC
patients were curatively treated by surgical resection or
tumour ablation, and were enrolled in this study (Fig. 1).
All the patients were followed up for at least 6 months,
and four patients were excluded because of the ingestion

Initial treatment of HCC
Between January 1994 and March 2004 (n=485)

Administration of
warfarin or vitamin K (2=4)

=

———— TAE or others (n=176)

' Resection or Ablation (n=305) J

————— Follow-up <6 months (n=34)

Fig. 1. Flow chart of consecutive 271 patients who received
curative treatments. HCC, hepatocellular carcinoma; TAE,
transcatheter arterial embolization.
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of warfarin or vitamin K, which may affect DCP con-
centration.

Informed consent was obtained from all patients for
use of their clinical data. The study protocol conformed
to the ethical guidelines of the World Medical Associa-
tion Declaration of Helsinki, and was approved by the
ethical committee of the institute.

Diagnosis

The diagnosis of HCC was carried out by at least two
imaging modalities including CT, MRI and angiography,
as described previously (15). Briefly, diagnostic findings
included enhancement at the arterial phase, washout
at the portal phase in dynamic CT (section thick-
ness=5-8 mm) or MRI and tumour staining in angio-
graphy. In cases that did not meet the diagnostic criteria,
HCC was confirmed by histological findings of tumour-
directed biopsies (1 =45).

Treatments

Surgical resection, PEI, RFA and microwave coagulation
therapy (MCT) were performed on 96, 86, 76 and 13
patients respectively. The selection of the therapies was
performed according to the evidence-based clinical prac-
tice guidelines for HCC in Japan (16). Segmental trans-
catheter arterial injection or transcatheter arterial
chemoembolization (TACE) was carried out before these
treatments [34 patients (35.4%), 39 patients (45.3%), 52
patients (68.4%) and 10 patients (76.9%) respectively].
We performed TACE before the therapies in cases when
HCC was extruded from the surface of the liver and was
likely to rupture or when the tumour was too big to
evaluate the ablated margin without the information of
lipiodol retention at HCC visualized on CT after the
ablation. The procedures of PEI, MCT and RFA are
described elsewhere (15).

The extent of ablation was evaluated by CT or MRI
after each session and the treatments were considered as
curative when the ablated area completely engulfed the
pretreatment lesions, as determined by a dynamic CT
scan at days 2—7 after the therapies.

Follow-up of patients

A follow-up was conducted every 1-2 months at out-
patient clinics by blood tests, including those for tumour
markers (AFP and DCP), total bilirubin (T.Bil), albumin,
alanine aminotransferase (ALT) and platelet counts.
These factors were reported to correlate with the tumour
recurrence or the prognosis of the patients (17-27). The
screening of HCC recurrence was performed by US every
3 months and dynamic CT or MRI was performed every 6
months. HCC recurrence was defined by the same
criteria used for the initial diagnosis. When recurrence
was detected, the lesions were treated by local ablation
therapies, TACE or surgical resection, depending on the
state of the tumour and liver function. The follow-up
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period of this analysis was defined as the interval between
the date of the initial treatment and the date of death, the
date of dropping out from the follow-up programme, or
the end of programme in January 2005. The average
period was 4.86 years (range: 0.5-9.5 years).

Measurement of serum des- y-carboxy prothrombin and
a-fetoprotein concentrations

The serum AFP concentrations were measured using a
commercially available enzyme immunoassay (EIA) kit,
and serum DCP concentrations were determined using a
revised EIA kit (Eitest PIVKA-II kit, Eisai, Tokyo, Japan)
or an electrochemiluminescence immunoassay kit (Pico-
lumi PIVKA-II kit, Sanko Junyaku, Tokyo, Japan).

Statistical analysis

Cumulative recurrence rates after the initial therapies
were examined using the Kaplan—-Meier method. Cox
univariate analysis was used for the time-fixed analysis of
the predisposing factors for HCC recurrence, with 13
parameters determined before the therapies. Factors
exhibiting significant values in the analysis were further
analysed by the Cox multivariate proportional hazard
model. For the time-dependent analysis, we chronologi-
cally measured six serum parameters: T.Bil, ALT, platelet
counts, albumin, AFP and DCP.

The six variables were measured every 6 months (&2
months) from the initial treatment to the end of this
study. For missing data, the actual value obtained before
the miss was used. The cut-off values of these parameters
were as follows: DCP, 40 mAU/ml; AFP, 100 ng/ml; ALT,
401U/ml; T.Bil, 2 mg/dl; albumin, 3.5g/dl and platelet
counts, 100 x 10 cells/L. The utilities of time-dependent
analysis were in accordance with those given by Gail (14).
The proportional hazard model of Cox, with a time-
dependent covariate, was used to analyse serial data in
this study. A particular advantage of this method is the
ease with which missing marker data can be handled.
Methods to yield estimates and confidence intervals (Cls)
for model parameters are outlined both for continuous
and for grouped time-response data. For grouped data, a
likelihood ratio test of the proportional hazard assump-
tion was adopted.

We used sas version 9.1 and mMp IN for statistical
analyses (SAS Institute, Cary, NC, USA).

Results
Clinical backgrounds

The clinical backgrounds of the enrolled patients are
listed in Table 1. The median age of the patients was 71
years, and 210 (77.5%) of the patients suffered from
HCV infection. Most of the patients showed preserved
liver function, and 214 patients (79.0%) were classified as
Child-Pugh grade A. The median tumour size was
21 mm, and 191 patients (70.5%) had a single tumour.
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Table 1. Clinical backgrounds of enrolled patients

Variables Values™
Host-related factors
Age (years) 71(35-87)

191(70.5%)
210(77.5%)
49 (18.1%)
214/55/2
49 (18.1%)
0.88(0.16-3.18)

Gender (male)

Antibody to hepatitis C virus (positive)
Hepatitis B virus surface antigen (positive)
Child—-Pugh classification grade (A/B/C)
Ascites (presence)

Serum total bilirubin (mg/dl)

Serum albumin (g/dl) 3.72(2.33-4.88)
Prothrombin time (%) 83 (36-197)
AST (IU/L) 55 (14-180)
ALT (IU/L) 51 (10-189)
Platelet counts (10° cells/L) 103 (34-424)

Tumour-related factors
Number of tumours
1/2/3 191/47/33

Size of the largest tumour (mm) 21(8-135)
Portal invasion (presence) 17 (6.3%)

DCP (mAU/ml) 27 (0-66 700)
AFP (ng/ml) 21(0.6-137 560)

*Values are presented as median (range) unless otherwise noted.
AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate amino-
transferase; DCP, des- y-carboxy prothrombin.

DCP and AFP were above or equal to 40 mAU/ml and
100 ng/ml in 109 patients (40.2%) and 68 patients
(25.1%) before the initial treatments respectively. Portal
invasion was observed by imaging modalities in 17
(6.5%) patients and none of the patients had venous or
bile duct invasion.

Recurrence and survival rates

Recurrence was observed in 169 patients (62.4%). The
recurrence rates were 27.9, 65.1 and 86% at 1, 3 and 5
years respectively (Fig. 2). The patients were re-treated by
resection and local ablation in 14 patients and 84 patients
respectively. The survival rates of the patients were 97.3,
76.4 and 55.6% at 1, 3 and 5 years respectively (Fig. 3).

Time-fixed analysis

Among the 13 variables examined, predisposing factors
for recurrence were low serum albumin (<3.5 g/dl) and
multiple tumour number by time-fixed univariate analy-
sis. Multivariate analysis revealed that low serum albu-
min (HR=1.47, 95% CI=1.07-2.01, P=0.02) and
multiple tumour number (HR=2.04, 95% CI=1.46—
2.84, P<0.01) were also significant predisposing factors
for recurrence. Neither AFP nor DCP was a significant
predisposing factor in the time-fixed analyses (Table 2).

Time-dependent analysis

Six parameters were measured repeatedly after the treat-
ment. The total number of samples used in the time-
dependent covariate analysis was 12 013, and the number
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100 - of missing data points was 763 (5.97%). The time-
~ . dependent univariate analysis revealed that high DCP
T g0 (=40 mAU/ml), high AFP (>100ng/ml), high total
E _ bilirubin (>2mg/dl), low serum albumin (<3.5g/dl)
P 60 and high ALT (>40IU/L) were the predisposing
£ factors for recurrence. Among these parameters, high
8 T DCP (HR=2.33, 95% CI=1.61-3.39, P<0.01),
2 40 high AFP (HR=2.01, 95% CI=1.3-3.35, P<0.01) and
:g . high ALT (HR=1.52, 95% CI=1.1-2.1, P<0.01) were
E 20 also the significant predisposing factors for recurrence in
© . multivariate analysis (Table 3).

0 I T T I I I T T
6o 1.2 3 4 5 6 7 8 Discussion
o Years after treatment There have been several studies dealing with the risk
Patients at risk 271 166 90 54 24 13 8 6 3

factors for HCC recurrence (5, 6, 28-32). Although the
Fig. 2. Kaplan-Meier estimation of the cumulative recurrence rate factors were not identical in these studies because of
of consecutive 271 patients which were 27.9, 65.1 and 86% at 1, 3 differences in the patients enrolled and the cutoff values
and 5 years respectively. of the factors, most of them were classified into two
categories: tumour factors and background liver factors.

100 5 The predisposing factors for recurrence before the initial
. treatment determined in our study also consisted of a
S 80 tumour factor (tumour number) and a background liver
e — factor (serum albumin), and are not inconsistent with
£ 60 factors identified in the previous reports (5, 6, 28-32).
E - According to published reports, many physicians focus
% 40 on these factors and follow up patients with HCC.
3 i However, in most of the reported studies, analysis of
g 35 variables recorded at the time of HCC treatment (time-
fixed analysis) was performed, which predicts the
] patients’ outcome with factors before treatments or at

0 —r T T T T T T T 1 the first HCC recurrence (33, 34).
o2z 3 4 s 6T 8 910 Analysis of dynamic variables recorded during follow-
Years after treatment up, after HCC therapy (time-dependent covariate analy-
Patientsatrisk 271 228 168 118 79 51 35 2 16 5 sis), can weigh repeatedly measured factors and elucidate
Fig. 3. Kaplan-Meier estimation of the overall survival rate of the key factors that must be focused on during follow-
consecutive 271 patients which were 97.3, 76.4and 55.6% at 1,3 up. Using this method, we identified AFP and DCP,
and 5 years respectively. two major tumour markers of HCC, as the major

Table 2. Time-fixed analysis at initial treatment for hepatocellular carcinoma recurrence

Univariate analysis Multivariate analysis
HR 95% Cl Pvalue HR 95% ClI Pvalue
Age (=70 years) 1.04 0.73-1.84 0.82
Gender (male) 1.17 0.84-1.64 0.34
Antibody to hepatitis C virus (positive) 1.32 0.90-1.93 0.15
HBsAg (positive) 0.83 0.55-1.25 0.36
Ascites (present) 1.38 0.89-2.12 0.16
Serum total bilirubin (=2 mg/dl) 1.17 0.48-2.87 0.74
Serum albumin (< 3.5 g/dl) 1.57 1.15-2.15 <0.01 1.47 1.07-2.01 0.02
ALT (=401U/L) 1.21 0.87-1.68 0.24
Platelet counts (<100 x 10° cells/L) 1.33 0.98-1.80 0.07
Size of tumour (>20 mm) 1.18 0.87-1.60 0.29
Number of tumours (multiple) 2.13 1.53-2.97 <0.01 2.04 1.46-2.84 <0.01
DCP (=40 mAU/ml) 1.14 0.83-1.55 0.43
AFP (=100 ng/ml) 1.32 0.93-1.87 0.12

This analysis is based on data collected at the time of initial therapy.
AFP, o-fetoprotein; ALT, alanine aminotransferase; HR, hazard ratio; 95% Cl, 95% confidence interval; DCP, des-y-carboxy prothrombin,
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Table 3. Time-dependent analysis for hepatocellular carcinoma recurrence

Factors for HCC recurrence

Univariate Multivariate

HR 95% Cl P value HR 95% Cl Pvalue
DCP (=40 mAU/ml) 2.46 (1.72-3.51) <0.01 2.33 (1.61-3.39) <0.01
AFP (=100 ng/ml) 2.4 (1.52-3.77) <0.01 2.01 (1.3-3.35) <0.01
Serum total bilirubin (=2 mg/dl) 1.99 (1.2-3.31) <0.01 1.6 (.94-2.75) 0.09
Serum albumin (< 3.5g/dl) 1.3 (0.95-1.76) <0.01 1.05 (0.75-1.48) 0.77
Platelet counts (<100 x 10° cells/L) 1.07 (0.79-1.45) 0.67 0.87 (.62-1.21) 0.41
ALT (=401U/L) 1.55 (1.13-2.12) <0.01 1.52 (1.1-2.1) 0.01

AFP, a-fetoprotein; ALT, alanine aminotransferase; HR, hazard ratio; 95% Cl, 95% confidence interval; DCP, des-y-carboxy prothrombin.

predisposing factors for recurrence. These factors have
been known to be useful for the prediction or detection
of the occurrence and recurrence of HCC. Aoyagi et al.
(30) reported that simultaneous determinations of AFP
and DCP are useful for monitoring recurrence in patients
with HCC after treatment because they increase inde-
pendently. Oka et al. reported that patients who had AFP
levels of 20ng/ml or more, who exhibited transient
increases in AFP or both should be treated as a super-
high-risk group for HCC (29). In our study, the relative
risks of elevated AFP and DCP during follow-up were
calculated as 2.40 and 2.46 respectively. These ratios are
higher than those of other factors such as serum bilir-
ubin, albumin and ALT, as determined by the time-
dependent analysis. They are also higher than those of
any other factor in the time-fixed analysis. Therefore, we
should ensure the measurement of both AFP and DCP
periodically after treatments, as well as examine these
super-high-risk patients with imaging modalities. The
repetitive measurement might result in the increase of
the patients who could receive the second curative
treatment.

Alanine aminotransferase is known to be correlated
with the inflammatory activity of hepatitis and was
found to be a predisposing factor for the recurrence of
HCC in this time-dependent analysis; however, few
studies have demonstrated the importance of ALT in
time-fixed analysis. The importance of the repeated
measurement of ALT has been reported in a cohort
study conducted by Tarao et al. (35). In this study,
HCV-associated cirrhotic patients with a high average
ALT level showed a rapid development of HCC after
surgical resection of HCC. Although the report is not
on a randomized study, our finding for the time-
dependent analysis supported the conclusion of this
study. ALT level fluctuates, and so repeated measure-
ment is necessary to correctly evaluate the effect of
elevated ALT.

Chronologically measured data is important to under-
stand the clinical course. Chen et al. reported a predictive
survival model of HCC with time-dependent prognostic
factors and showed good predictive validity (36, 37). The
factors that they used for constructing the model were
AFP, AST, ALT, bilirubin, albumin, alkaline phosphatase
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and prothrombin time. Interestingly, these factors did
not coincide with prognostic factors that were reported
by time-fixed analysis as we observed in our study. From
this point of view, it appears that the time-fixed analysis
is not sufficient to determine the factors that should be
measured during follow-up, and time-dependent analy-
sis is indispensable.

In this study, we demonstrated the importance of
chronological measurements of AFP, DCP and ALT to
predict HCC recurrence by a time-dependent covariate
analysis. Further examination is necessary to construct a
recurrence model using these factors and to achieve the
early detection of recurrence and improve patients’
survival.
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ABSTRACT

Background/Aims: The aim of this study is to
elucidate the effectiveness of radiofrequency ab-
lation (RFA) for the treatment of metastatic liver
cancers.

Methodology: From 74 patients with meta-
static liver cancers treated by RFA, 40 patients
including 238 colon cancer who had received cur-
ative resection of the primary tumor were ana-
lyzed.

Results: Recurrence of the tumor was observed
in 29 (72.5%) patients. The most prevalent site
of recurrence was the liver in both colon cancer
(10/15, 66.7%) and non-colon cancer patients
(12/14, 85.7%). Among the recurrence in the liver,
the rate of intrahepatic distant recurrence (recur-

rence outside of the RFA-treated segment) was
high in both colon cancer (55.6%) and non-colon
cancer patients (69.0%). Local recurrence (recur-
rence at the RFA-treated segment) rate was low
(32.6% and 32.9%, respectively) and none of sin-
gle tumor less than 2cm in diameter showed lo-
cal recurrence. The intrahepatic recurrence was
single in 67.6% of the patients and 59.1% of the
patients were re-treated by RFA.

Conclusions: RFA is a less-invasive method for
the treatment of metastatic liver tumors and can
be performed repetitively. Although the rate of in-
tra-hepatic distant recurrence and extra-hepatic

recurrence was high, good local control can be
achieved by RFA.

INTRODUCTION

Radiofrequency ablation (RFA) is a standard
therapy for the treatment of small hepatocellular
carcinoma (HCC) (1-3). The application criteria of
RFA for the treatment of HCC is HCC less than or
equal to 3 cm and less than or equal to 3 tumors.
Recently, RFA has been applied to the treatment of
metastatic liver tumors (4-15). Although the gold
standard for the treatment of metastatic liver tu-
mors is surgical resection (16), it is sometimes avoid-
ed because the patient selects not to receive poly-
surgery, because complications in the patient were
too severe to perform an operation, or because the
effectiveness of resection of metastatic lesions has
not been verified in some cancers. Moreover, efficacy
of RFA for the treatment of small metastatic colon
cancer has been reported (9, 14, 15), so the less-in-
vasive RFA tends to be applied more frequently for
the treatment of metastatic liver tumors. However,
recurrence of metastatic liver cancers after local ab-
lation therapy is known to be higher than for that
Hepato-Gastroenterology 2010; 57:117-120
© H.G.E. Update Medical Publishing S.A., Athens-Stuttgart

of HCC (10). The recurrence pattern of metastatic
liver cancers after RFA might be different from that
of HCC and this information is important for plan-
ning a treatment strategy; however, few reports
have been published. In this study, we analyzed the
clinical course of metastatic liver cancers, especially
focusing on the recurrence pattern after RFA and
evaluated the effectiveness of RFA.

METHODOLOGY

From 74 consecutive patients with metastatic
liver cancers treated by RFA between June 2001
and November 2007, 34 patients were excluded
because of the presence of residual primary tumor,
distant metastasis other than in the liver, or incom-
plete ablation of the liver tumor. The remaining 40
patients were enrolled in this study. They consisted
of 23 colon cancers and 17 non-colon cancers (7 gas-
tric cancers, 3 gastrointestinal stromal cell tumors,
2 esophageal cancers, 2 ovarian cancers, 1 heman-
giopericytoma, 1 uterine cancer, and 1 maxillary
sinus cancer). Informed consent was obtained from
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all patients for the use of their clinical data. The
study protocol conformed to the ethical guidelines
of the World Medical Association Declaration of
Helsinki. ‘

Treatments: RFA was performed percutane-
ously according to the procedure for the treatment
of HCC previously described (17). We used a 17-
gauge, cooled-tip RF electrode (20cm long with a 2
or 3-cm-long exposed metallic tip; Covidien, Mans-
field, MA, USA) under the guidance of ultrasonog-
raphy (US). Ablation was evaluated by dynamic
computed tomography (CT) or magnetic resonance
imaging (MRI) after each session and the treat-
ments were deemed to be finished when the size
of the ablated area was large enough to cover the
pretreatment lesions within a week of the therapy.
In cases of incomplete ablation, RFA was repeated
until the ablated area met the criteria for complete
ablation described above.

Follow up: US, dynamic CT, or MRI were per-
formed at least every 3 months after RFA except in
1 case that was followed up every 6 months. When
there were feasible tumor markers such as carci-
noembrionic antigen for colon cancer or gastric can-
cer, the markers were measured simultaneously. A
chest X-ray was performed in cases in which recur-
rence was observed in the liver or otherwise at 6 to
12 months intervals. Local recurrence in the liver
was diagnosed via the emergence of a tumor in the
same segment where RFA was performed. Intra-
hepatic distant recurrence was diagnosed by the
emergence of a new tumor in the liver that did not
meet the criteria for local recurrence.

Statistical analysis: The cumulative survival
and recurrence rates after RFA were compared by
the Kaplan—Meier method and the differences were
evaluated by the log-lank test. The Mann-Whitney
test or Fisher’s exact test was performed for a com-
parison of two groups. JMP (version 5.0.1) software
packages (SAS Institute, Cary, NC, USA) were
used for the analyses and p < 0.05 was considered
statistically significant.

TABLE 1 Clinical Characteristics of the Patients

Colon Non-colon

Cancer cancers Tokal
Patient number 23 17 40
Sex (male) 13(56.5%)  8(47.1%) 21(52.5%)
Age (years) 67 (43-80) 63 (48-83) 64.5(43-83)
Tumor number (single) 10 (43.5%) 11 (64.7%) 21(52.5%)
Tumor size (mm) 23 (11-45)  15(10-41) 21(10-45)
Simultaneous occurrence 4(17.4%) 3(17.6%) 7(17.5%)
of liver metastasis
Adjuvant Chemotherapy 16 (69.6%) 10 (58.8%) 26 (65.0%)

(present)

Mean observation period (days) 492 742 599

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

Clinical Characteristic of the patients: The
study was comprised of 21 men and 19 women with
a median age of 64.5 years. The characteristics of
all patients are reported in Table 1. Simultane-
ous occurrences of liver metastasis with primary
tumors were observed in 7 patients (17.5%), and
the rest of the liver metastasis was found during
follow up. The median period from the treatment
of primary tumors to RFA of liver metastasis was
399 days. The median tumor size was 21 mm and
21 patients (52.5%) had a single tumor. The clinical
backgrounds were similar between the colon can-
cer and non-colon cancer patients and no statistical
difference was observed. Adjuvant chemotherapy
was performed in 26 patients (65.0%) and 7 out of
23 colon cancer patients (30.4%) were treated by
FOLFOX or FOLFILI (18, 19). The mean observa-
tion period was 599 days. The overall survival rates
for the patients were 90.8%, 78.0%, and 57.8% at 1,
2, and 3 years after RFA, respectively. Intraperito-
neal bleeding and subcapsular bleeding were both
observed in one patient each; however, no other
severe complications of RFA were observed among
the rest of the patients.

Reasons for choosing RFA: The main reason
for choosing RFA was patients’ desire to avoid sur-
gical resection or to receive RFA despite the condi-
tion of the patient being good enough to receive the
operation (n=14, 35.0%). There were some cases in
which RFA was chosen by the physician: when the
tumor was small enough to be treated by RFA com-
pletely and it was better to avoid the risk of surgical
resection (n=8, 20.0%), when multiple tumors that
were hard to remove curatively by surgery were
present (n=7, 17.5%), when the effectiveness of sur-
gical treatment was not established (n=6, 15.0%),
or when patient’s complications such as chronic
respiratory failure or chronic renal failure were too
severe to perform surgical resection (n=6, 15.0%).

Recurrence pattern: Recurrence was observed
in 29 patients (72.5%, Table 2). The major site of
recurrence was the liver (n=22: 75.9%), followed by
the lungs (n=6: 20.7%), lymph nodes (n=4: 13.8%),
and bone (n=3: 10.3%). The liver was the most prev-
alent site of recurrence in both colon cancers (n=10:
66.7%) and non-colon cancers (n=12: 85.7%).

Most of the recurrences in the liver were observed
at a different segment from the primary RFA site (in-
trahepatic distant recurrence: 63.6%) and the local
recurrence rate was 31.8%. None of single tumor less
than 2cm in diameter showed local recurrence (0/5,
0%). Simultaneous recurrence (local and distant) in
the liver was observed in one patient (4.6%). The
distant recurrence rate of colon cancer (55.6% at 3
years) seemed to be lower than that of the non-colon
cancers (69.0% at 3 years); however, the difference
was not statistically significant (Figure 1, p=0.09).
The local recurrence rate was almost the same in co-
lon cancers (32.6% at 3 years) and non-colon cancers
(32.9% at 3 years) (Figure 2, p=0.88). The number
of recurrent tumors in the liver was 1 in 14 out of 22
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patients (63.6%) and 13 patients (59.1%) were able
to be re-treated by RFA.

DISCUSSION

RFA can be used for the treatment of metastatic
liver cancer as well as for that of HCC (4-15). RFA
is a good method for the treatment of liver cancers
because the risks for RFA are lower than those for
surgical resection, and the feasibility of repetitive
treatment is high. In this study, RFA was performed
safely in all patients and two thirds of the recurrent
liver tumors could be re-treated by RFA. However,
there are several problems for the treatment of met-
astatic tumors by RFA. As we demonstrated, 31.9%
of the recurrences in the liver were observed at the
same segment where the primary metastatic tumor
treated by RFA was located. If the segment was sur-
gically removed, the recurrence could theoretically
be avoided. Enough of a safety margin during abla-
tion might overcome the local recurrence of RFA;
however, little information is available concerning
this effect. Therefore, we should be careful to choose
RFA because of its easy applicability alone.

Meanwhile, one quarter of the recurrences after
RFA were observed in distant organs and over two
thirds of the recurrences in the liver were intrahe-
patic distant metastases. This result indicates that
the recurrences could not be avoided by achieving
good local control alone and this was true even in the
colon cancer cases, which are known as a good target
for surgical resection (16). From this point of view,
adjuvant chemotherapies are mandatory. Recently,
new promising regimens for the treatment of colon
cancers such as FOLFOX, FOLFIRI, and Bevacizu-
mab have been reported(18, 19). Although the effec-
tiveness of these chemotherapies was examined only
in advanced cancers, their effect could be proved in
neo-adjuvant or adjuvant chemotherapies in the near
future. Consequently, the recurrence rate should de-
crease and this would also change the advantages
and disadvantages of RFA and surgical resection.

Although, there are several reports of RFA
treatment for metastatic colon cancers in the liv-
er, application of RFA for the treatment of other
metastatic liver cancers has not been well studied
except in some rare cases such as neuroendocrine
diseases (4). In this study, the recurrence patterns
of non-colon cancers were similar to those of colon
cancer and no significant difference was observed.
Although some cancers were highly metastatic and
it is clear that they cannot be a candidate for inter-
ventional treatment, there must be a certain popu-
lation of non-colonic metastatic liver cancers that
can be treated by RFA effectively. Further exami-
nation is needed to understand the effective target
metastatic cancers of RFA.

In conclusion, RFA is a useful method for the
treatment of metastatic liver tumors. Although
intra-hepatic distant recurrence as well as extra-
hepatic recurrence was frequently observed and
adjuvant chemotherapy should be considered man-
datory, good local control can be achieved by RFA.

TABLE 2 Recurrence Pattern in the Liver

Colon

C Non-colon Total

ancer

Recurrence rate 15/23 14/17 29/40
(65.2%) (82.4%) (72.5%)

Site of recurrence

Liver 10 (66.7%) 12 (85.7%) 22 (75.9%)
Lung 5 (33.3%) 1 (6.1%) 6 (20.7%)
Lymph node 2 (13.3%) 2 (12.2%) 4 (13.8%)
Bone 1 (6.7%) 2 (12.2%) 3 (10.3%)
Others 1 (6.7%) 3 (21.4%) 4 (13.8%)

Recurrence pattern in the liver

Local recurrence 4/10 (40.0%) 3/12(25.0%) 7/22(31.8%)

Distant recurrence " 5 14/22
5/10(50.0%) 9 /12(75.0%) (63.6%)
Simultaneous
- 1/10 (10.0%) 0 1/22(4.6%)
Number of liver tumor (single) 7 (70.0%) 7 (58.3%) 14 (63.6%)
RFA for the recurrence 6 (60.0%) 7 (68.3%) 13 (59.1%)
1.0+
[
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FIGURE 1 Intrahepatic distant recurrence (recurrence outside of the RFA—treated liver seg—
ment) of metastatic liver cancers. The recurrence rate of colon cancer (solid line) was lower
than that of non—colon cancer (dotted line); however, the difference was not statistically
significant (p=0.09). The rates of colon cancer were 28.9%, 40.8, and 55.6% at 1 year,

2, and 3 years, respectively, and the rate of non—colon cancers was 69.0% at 1 year and
remained constant until 3 years.
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FIGURE 2 Local recurrence (recurrence at the RFA-treated segment) of metastatic liver
cancers. No significant difference was observed between colon cancer (solid line) and non—
colon cancer (dotted line, p=0.88). All local recurrences were observed in the first year after
treatment, and the rates for colon cancer and non—colon cancers at one year were 32.6%
and 32.9%, respectively.
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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 o
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

© 2010 Blackwell Publishing Ltd
doi:10.1111/j.1365-2036.2009.04179.x
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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.'> '3

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
© 2010 Blackwell Publishing Ltd
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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 54.9 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
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~Dec 2000 Jan 2001~
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 (TU/L) 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(53.49%) 393(55.1%) 0.561
AFP (ng/mlL) 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  950%CI P-value HCC
Age (>65 years) 1.25  0.97-1.61 0.08 1.11 0.84-1.49  0.44
Gender (male) 1.08 0.81-1.44  0.59 1.18 0.86-1.65  0.28
HCVAD (positive) 1.28 0.93-1.18  0.12 091 0.66-1.26  0.56
HBsAg (positive) 095 0.66-1.32  0.77 0.86 0.56-1.27  0.47
Total bilirubin (>2 mg/dl) 192 1.19-2.94 <0.01 2.72  1.59-4.37 <0.01
Albumin (<3.5 g/dL) 201 1.56-2.60 <0.01 2.65 1.95-3.60 <0.01
AST (>40 TU/L) 2.29 1.57-3.48 <0.01 1.74  1.20-2.57 <0.01
ALT (>40 IU/L) 1.17 0.88-1.57  0.25 1.09 0.80-1.51 0.56
Platelet (<10 x 10*/mm?®)  1.29 1.00-1.66  0.04 1.12  0.82-1.52  0.44
Prothrombin time (<80%) 1.40 1.08-1.81 0.01 1.84 1.33-2.51 <0.01
Ascites (present) 1.93  1.38-2.64 <0.01 3.00 2.17-4.10 <0.01
Alcohol (>90 g/day) 0.95 0.64-1.37  0.81 092 0.56-1.41  0.72
Tumour size (>3 cm) 2.64 2.05-3.41 <0.01 4.00 2.99-5.37 <0.01
Tumour (multiple) 2.81 2.17-3.65 <0.01  2.03 1.52-2.72 <0.01
AFP (>200 ng/mL) 2.20 1.67-2.87 <0.01 2.51 1.77-3.49 <0.01

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%)

RFA 93.1%
MCT 2.3%
PEI 4.6%

TACE (18.8%)

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%
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(a) 1.0 1
0.8 - Jan. 2001~
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©
2
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0.2 4 P=0.08
0 T 1] 1] ] L 1 1 L]
0 2 4 6 8

Years after treatment
Patients at risk

-Dec.2000 76 62 52 43 36 32 26 23
Jan. 2001~ 94 71 55 39 30 20 11 6

(b) 1.0
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S 0.61
©
>
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@ ~Dec. 2000
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Years after treatment
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(c) 1.07
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©
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g 0.44
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P=0.79
0 \] T T T 1 T T T
0 2 4 6 8

Years after treatment
Patients at risk

~Dec.2000 36 30 28 25 23 17 14 12
Jan.2001~ 106 69 46 29 21 8 3 2

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.
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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, 93.100).

Changes in survival

Overall, survival of the HCC patients was prolonged
after 2001. The 3- and 5-year survival rates were
63.0% and 44.2% 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/mlL), 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)

Jan 2001~ (n = 746)

Table 4. Multivariate analysis
for the prognostic factors of

RR 950 CI P-value RR 950 CI P-value HCC
Age (>65 years old) 1.06 0.80-1.39 0.66 1.22  0.85-1.78 0.27
Gender (male) 1.05 0.78-1.44 0.71 1.36 0.94-2.02 0.10
HCVAD (positive) 1.34 0.82-2.24 0.23 0.74 0.48-1.16 0.18
HBsAg (positive) 1.15 0.68-1.90 0.58 0.39 0.21-0.71 <0.01
Total bilirubin (>2 mg/dL) 1.19 0.68-1.98 0.52 1.46  0.79-2.57 0.21
Albumin (<3.5 g/dL) 1.41 1.03-1.93 0.02 194 1.30-2.89 <0.01
AST (>40 TU/L) 1.86 1.13-3.12 0.01 1.59 0.96-2.65 0.06
ALT (>40 IU/L) 0.75 0.53-1.09 0.13 0.73 0.49-1.10 0.13
Platelet (<10 x 104/mm3) 1.10 0.81-1.50 .51 1.10 0.74-1.62 0.62
Prothrombin time (<8000) 1.29 0.96-1.74 0.08 1.13  0.75-1.68 0.54
Ascites (present) 1.50 1.04-2.13 0.02 1.93 1.28-2.86 <0.01
Alcohol (>90 g/day) 0.89 0.58-1.33 0.58 0.69 0.39-1.15 0.16
Tumour size (>3 c¢m) 2.27 1.69-3.04 <0.01 3.92 2.79-5.53 <0.01
Tumour (multiple) 2.09 1.58-2.79 <0.01 1.66 1.20-2.32 <0.01
AFP (>200 ng/mL) 1.89 1.33-2.50 <0.01 2.05 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.'> '3 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.'® 22 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> 2° which is
lower than the response rate of lamivudine (90%).
Although IEN 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
15.500 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 TFN 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

@ Springer

—914 —



Int J Clin Oncol

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 [14]. 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

@ Springer

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,
II, or III; (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/mm3, 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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