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Table 4 Metabolic parameters of the study population

Adiponectin (ug/fmL)

Before at SVR Last
IFN Tx Time pointt
HCC group 10.8 £8.6 8.814.0 5.0+2.7
) (3) )]
Control group 8.5+%4.1 8.0+4.2 8.1+4.0
@27+
P-value$ NS NS 0.03
Leptin (ng/mL)
Before At SVR Last
IFN Tx Time pointt
HCC group 8.9+29 8.44+2.1 11.1+69
() (3) )
Control group 6.4+4.7 6.5+5.7 7.0+£6.8
@7t
P-value$§ NS NS 0.036
BMI-
Before Last
IFN Tx Time pointt
HCC group 243+3.9 259+2.4
(7) (9)
Control group 21.7£2.6 21.9+25
(23) (22)
P-value§ NS 0.001
Insulin (uU/mL)
Before AtSVR Last
IFN Tx Time pointt
HCC group 16.4£10.6 9.3+1.3 11.5+6.9
) (3) ®)
Control group 8.9+%6.6 8.7+9.8 6.3+6.8
(27)%
P-value§ 0.022 NS 0.03
HOMA-IR
Before At SVR Last
IEN Tx Time pointt
HCC group 5049 1.6£0.6 29%2.1
(5) (3) 9)
Control group 1.8+1.7 1.7£1.7 1.3+0.9
(27)%
P-value§ 0.014 NS 0.004

Data are shown as the means + standard deviation.

P-values were calculated with the Mann-Whitney U-test.

tData at the time of HCC diagnosis in the HCC group and at an outpatient visit more than 5 years after SVR for control group.

Number in parenchyma means the number of cases involved in the analysis.

+The number of control group cases was 27 except BMI analysis.
§Comparison between patients with HCC (HCC group) and without HCC (Control group) after SVR.
HCC, hepatocellular carcinoma; HOMA-IR, Homeostatic Model of Assessment of Insulin Resistance; IEN, interferon; NS, not significant;
SVR, sustained virological response; Tx, therapy.
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shown). In addition, adiponectin levels were inversely
cormrelated with serum insulin and HOMA-IR but not
with BMI at the last time point (data not shown). Prior
to IFN therapy, leptin and adiponectin levels were not
correlated with other metabolic parameters (data not
shown). At the time of SVR, serum leptin levels were
positively correlated with serum insulin levels and
HOMA-IR, however, serum adiponectin levels were not
correlated with these parameters and leptin levels (data
not shown).

Variation in BMI and insulin resistance
during the period of observation

Prior to IFN therapy, the BMI of HCC patients and
control patients were not significantly different
(Table 4). However, at the last time point, the BMI of
HCC patients was significantly higher than that of
control patients (P=0.001). Figure 1(C) shows the
changes in BMI during the period of observation. For six
out of seven HCC patients, BMI was higher at the time
of HCC detection compared to before IEN therapy.
When we only analyzed patients for whom we had data
both prior to IFN therapy and at the last time point,
percentage of change per year in BMI values was signifi-
cantly higher in the HCC patients than in controls
(P=0.048). Prior to IEN therapy, serum insulin and
HOMA-IR were significantly higher in HCC patients
than in controls (P = 0.022 and P = 0.014, respectively)
(Table 4). In addition, serum insulin and HOMA-IR
were significantly higher-in HCC patients than in con-
trols at the last time point (P =0.003 and P =0.004,
respectively). Percentage of change per year in the
insulin level or HOMA-IR in the HCC patients were not
significantly different from those in the controls (data
not shown). At the time of SVR, there was no significant
difference in serum insulin and HOMA-IR between
these two groups.

Histological features of the
study population

Table 5 shows the histological features of the study
population. When patients were divided into the
hepatic inflammation groups A0-1 and A2-3, the his-
tological activity grade at HCC detection was signifi-
cantly improved compared to that before IEN therapy
(P =0.029). The histological activity grade prior to IFN
therapy was not significantly different between the HCC
group and the control group. When patients were
divided into the fibrosis groups FO-1 and F2-4, the
histological fibrotic stage at HCC detection was not sig-
nificantly improved compared to that before IEN

Insulin and adipokine in HCC after SVR 917

therapy, and fibrotic stage prior to IFN therapy was not
significantly different between the HCC group and the
control group. When patients were divided into the
hepatic steatosis groups grade 0-1 and grade 2-3, there
was no significant difference in the two groups before
IFN therapy. Hepatic steatosis at the time of HCC detec-
tion was not significantly different from before IFN
therapy in the HCC group.

DISCUSSION

OR OUR STUDY, we selected patients who had been
followed for more than 5 years after SVR with no
detectable HCC as a control group because we wanted to
be sure to exclude patients who developed HCC from
the control group as much as possible. When we divide
the patients in the HCC group into two groups -~ one
group in which patients developed HCC within 5 years
after SVR and another group in which patients devel-
oped HCC more than 5 years after SVR - three of four
patients in the former group showed liver cirrhosis
when HCC was diagnosed. This observation suggests
that liver cirrhosis is tightly related to the development
of HCC with a relatively short interval after SVR.
Insulin is known to be an important factor not only
for a variety of metabolic pathways, but also for cell
proliferation.”” One of the major functions induced by
elevated serum insulin is the activation of the mitogen-
activated protein kinase cascade which has effects on cell
proliferation.®® Saito et al. reported that hyperinsuline- -
mia activated the growth of human HCC cells from
patients with liver cirrhosis.'® Insulin resistance has also
been shown to induce fibrotic progression in the liver
with CH-C.*' Advanced hepatic fibrosis is known to be a
major risk factor for the occurrence of HCC in patients
with CH-C,*? even after SVR.*' In our study, liver fibro-
sis was not significantly improved at the time of detec-
tion of HCC compared with before IFN therapy, and
had progressed in three patients and was unchanged in
another one out of the seven patients for whom we were
able to compare the histological findings at both time
points, although previous studies had shown an
improvement of hepatic fibrosis after SVR to IFN
therapy.”® Kawaguchi et al. have reported that clearance
of HCV improves insulin resistance.™ In this study, both
the HCC group and control group also showed a decline
in serum insulin levels and HOMA-IR after SVR, and
significant differences in these parameters between the
two groups were not found once at the time of SVR;
however, the values in the HCC group were still rela-
tively high at the time of detection of HCC (normal
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Figure 1 Changes in metabolic parameters during the period of observation in sustained virological response (SVR) patients.
Hepatocellular carcinoma (HCC) group (G1) comprised SVR patients who developed HCC, and control group (G2) comprised
those who did not develop HCC. (A-a) Changes in the high molecular weight form of adiponectin in the serum (B-a) changes in
serum leptin and (C-a) changes in body mass index (BMI). Serum samples were collected and BMI values were obtained before the
start of interferon (IFN) therapy. Serum samples and BMI values were also obtained as the last time point sample when HCC was
diagnosed in the HCC group and at an outpatient visit more than 5 years after SVR for the control group. Percentages of change per
year in the level of the high molecular weight form of adiponectin (A-b), leptin level (B-b) and BMI value in each group were
shown. We only included patients for whom both time points were available in this analysis. The data represent means +* standard

deviation. *Statistically significant differences between the indicated groups (P < 0.05).

range: insulin 1.84-12.2 pU/mL, HOMA-IR £1.6) and
were significantly different from those of the control
group at the last time point. Hyperinsulinemia might be
one of the reasons why hepatic fibrosis was not shown
to improve in the SVR patients developing HCC.
Adiponectin has been reported to increase insulin
sensitivity>* and to inhibit hepatic fibrosis,* however,
adiponectin paradoxically decreases with the accumula-
tion of visceral fat.>® Therefore, hypoadiponectinemia
resulting from obesity can cause insulin resistance and
accelerate hepatic fibrosis. Two out of three HCC
patients in which histological fibrosis worsened showed
very low ratio of adiponectin at the last time point to
that before IEN therapy (0.2 and 0.51}), and another one
case that lacked the data before IFN therapy showed very
low value of adiponectin at HCC detection (2.7 pug/mL).
Serum leptin levels are positively correlated with BMI
as fat tissue increases.’” Leptin has inhibitory effects on
insulin resistance,®® however, the risk of insulin resis-
tance rises with obesity and in these patients, increased
leptin may not be sufficient to improve insulin resis-
tance. It is conceivable that the serum level of leptin is
simply a reflection of the degree of insulin resistance.”
Leptin facilitates hepatic fibrosis through the induction
of TNF-a, the proliferation of hepatic stellate cells and

Table 5 Histological features of the study population

stimulation of the sympathetic nervous system.** In
addition, leptin have been reported to be associated
with proliferation of HCC.?'?*3¢ Taken together, body-
weight gain leads to insulin resistance, increased leptin
and decreased adiponectin, and these metabolic alter-
nations may induce the initiation and progression of
HCC, in part by promoting hepatic fibrosis in the HCC
group.

Serum leptin levels have been reported to decrease
after the end of IFN therapy for hepatitis C and then to
recover to pretreatment levels after a long follow up.®
One study reported that serum adiponectin was
increased at 6 months after IFN therapy,®® but another
reported decreased adiponectin at 12 weeks after IFN
therapy.®® Thus, the influence of IFN on the levels of
serum adiponectin for an extended period is unclear.

Fibrotic stage prior to IFN therapy was not signifi-
cantly different between the HCC group and the control
group (P = 0.106), although the number of patients in
both groups was very low. Serum levels of hyaluronic
acid prior to IFN therapy were significantly higher in the
HCC group than in the control group (P = 0.045), there-
fore, we could not disclaim an association between
hepatic fibrosis prior to IFN therapy and the occurrence
of HCC after SVR.

Inflammatory grading Fibrotic staging Steatosis
A0/1/2/3 F 0/1/2/3/4 Grade 0/1/2/3
HCC group Control group HCC group Control group HCC group Control group
Before IFN 0/1/6/0 2/11/13/0 0/2/4/0/1 3/14/7/2/0 2/3/2/0 11/13/1/1
At HCC *0/6/1/0 - 0/3/1/0/3 - 3/4/0/0 -
detection

*P=0.029 when AO-1 and A2-3 were compared between the two time points of the HCC group using the Mann-Whitney U-test. Prior
to IEN therapy, the activity grade was not significantly different between the HCC group and control group. When divided into FO-1
and F2-4 groups for hepatic fibrosis, and when divided into grade 0-1 and grade 2-3 for hepatic steatosis, there was no significant
difference between the-two groups before IEN therapy and between the two time points of HCC group.

HCC, hepatocellular carcinoma; IFN, interferon.
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An association between smoking and hepatic fibrosis,
and also an association between smoking and HCC
were reported previously.**®* Ratio of patients with
smoking was significantly higher in the HCC group than
in the control group. Therefore, smoking might facilitate
hepatic fibrosis and increase the risk of HCC synergisti-
cally with the other risk factors in our study.

It is possible that undetectable HCC may have already
developed in patients in this study before IFN therapy,
based on information about the estimated doubling
time of HCC.*? Even so, abnormalities in metabolic
factors prior to IFN therapy and alterations of these
factors after IFN therapy might affect the progression of
HCC.

This study was conducted at a single medical center
and the number of enrolled patients was limited. As a
result, the number of patients developing HCC after SVR
and of controls was fairly low, and thus the accuracy of
our statistical analysis was limited. A large-scale study
and careful analysis are needed to confirm our results,
which indicate the importance of metabolic factors in
the hepatocarcinogenesis process after SVR.

In conclusion, hepatic fibrosis may be tightly related
to the emergence of HCC after SVR, and insulin resis-
tance and adipocytokine disorders may be implicated in
hepatocarcinogenesis after SVR, in part by promoting
hepatic fibrosis. This study is the first to report the cor-
relation between the development of HCC after SVR and
metabolic factors induding insulin resistance, obesity
and adipocytokine levels.
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Aim: This study explored recent improvements in the man-
agement of hepatocellular carcinoma (HCC) diagnosed during
surveillance.

Methods: The subjects were 1074 patients with HCC, subdi-
vided into three groups. Group A comprised 211 patients for
whom HCC was detected during periodic follow-up examina-
tions at Kurume University School of Medicine, Group B com-
prised 544 patients diagnosed with HCC during periodic
follow-up examinations at other institutions, and, Group C
comprised 319 patients with HCC detected incidentally or
because of symptoms.

Results: In 1995-2000 and 20012006, 91% and 91% of group
A, 68% and 70% of group B, and 27% and 26% of group C
patients with HCC, respectively, met the Milan criteria. For
groups A and B, the proportions of patients with Child-Pugh
class A and use of promising treatment increased in the later

periods compared to those diagnosed during the earlier
periods (group A, Child-Pugh class A, 72% vs 58% [P = 0.040],
receiving treatment, 90% vs 70% [P < 0.0001]; group B, Child-
Pugh class A, 71% vs 62% [P = 0.031]; receiving treatment, 72%
vs 52% [P <0.0001], respectively). The cumulative survival
rates of the 405 patients with HCC detected in the latter
6 years tended to be better than those for patients diagnosed
in the former 6 years (350 patients) (4 years, 58% vs 50%
[P = 0.0349]).

Conclusion: The use of promising treatment and prognosis
have improved in the last 6 years for patients with HCC diag-
nosed through surveillance relative to those identified in
1995-2000.

Key words: carcinoma, cirrhosis, hepatocellular
surveillance, prognosis.

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is one of

the most common malignancies worldwide' and
is the leading cause of death in patients with cirrhosis.?
HCC commonly occurs in patients with chronic liver
diseases related to hepatitis C virus (HCV) or hepatitis B
virus (HBV) infection, with a reported incidence of HCC
in patients with HCV of 1-8% per annum.*~’ Several
cohort studies have shown that surveillance by abdomi-
nal ultrasonography (US) and a-fetoprotein (AFP) assay
for patients with cirrhosis can detect early-stage HCC
and thus have the potential to reduce mortality.*"
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However, the results of surveillance are controversial
including cost effectiveness'*** due to the high annual
incidence of HCC, the target population and frequency
of surveillance, available treatment for HCC, manage-
ment of cirrhosis, and possibly the US equipment and
skill of the US examiner.

The advent of new imaging techniques for tumor
staging and improved citeria for selection of patients for
liver transplantation (LT), hepatic resection (HR) and
locoregional ablative therapies (LAT) has improved sur-
vival rates in patients with HCC.>'*** Based on recent
technological improvements in LAT, radiofrequency
ablation therapy (RFA) has become more effective than
percutaneous ethanol injection therapy (PEI) for patients
with early-stage HCC.?*** Moreover, recent progress in
managing complications related to cirrhosis has pro-
longed the life of many patients with cirrhosis.>*** These
factors have contributed to the reported increase in sur-
vival of cirrhotic patients with HCC detected during
surveillance over the three quinquennia (1987-2001).”
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We reported previously that surveillance for HCC at
our Department of Liver Disease, Kurume University
School of Medicine, successfully detected early-stage
HCC, allowing a better chance of receiving promising
treatment in 574 patients diagnosed from 1995-2001.7
In addition, Kurume University School of Medicine
recently introduced RFA for the treatment of early-stage
HCC,?*# interferon (IFN) therapy for patients with cir-
thosis, follow up after curative treatment of HCC?*%
and management of cirthosis-related complications by
nutritional therapists.***

The present study explored the effects of recent
improvements in managing HCC diagnosed through
surveillance in Japanese hospitals.

METHODS

Patients

HE STUDY COMPRISED 1074 Japanese patients

with HCC diagnosed at Kurume University School
of Medicine from January 1995 to December 2006. The
diagnosis of HCC was established by histopathology
and/or imaging studies (US, computed tomography
[CT], angiography, CT angiography, and magnetic reso-
nance imaging [MRI]), and/or on high plasma levels of
tumor markers such as AFP, lens culinaris agglutinin
reactive AFP (AFP-L3), and des-y-carboxy prothrombin
(DCP). Patients were subdivided into three groups
according to the manner of HCC detection: group A,
211 patients found to have HCC during periodic
follow-up examination at Kurume University School of
Medicine; group B, 544 patients found to have HCC
during periodic follow-up examination in other institu-
tions; and, group C, 319 patients found to have HCC
incidentally or because of symptoms.

Surveillance program

Surveillance of 211 subjects in group A induded
patients of all ages, those with chronic hepatitis and
cirrhosis, patients with a background of infection by
HCV or HBV, and those suffering from alcoholism or
other chronic liver diseases. The surveillance program
was based on US examination and AFP determination
every 3 months. The need for concomitant examination
by CT, MRI and DCP was decided by the referring phy-
sician (hepatologist or gastroenterologist). During the
subsequent surveillance period, imaging and tumor
marker studies, together with physical examinations
and routine biochemical testing, were repeated every
3 months. The 544 patients of group B showed nodular
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liver lesions or elevated AFP or DCP during periodic
follow up in other institutions performed at approxi-
mately 6-month intervals. The dassification of 319
patients into group C was based on a nodular liver
lesion detected incidentally or at examination for symp-
toms and on patient interview, but not at periodic
follow-up examination.

Treatment strategy

When a diagnosis of HCC was established at Kurume
University School of Medicine, the following treatment
options were assessed:

1 LT was only considered after 2003 and was based on
HCC meeting the Milan criteria® with Child-Pugh
class C cirrhosis, as set by the health insurance system
in Japan.

2 HR was particularly assessed in patients with local-
ized HCC and preserved hepatic reserve capacity.

3 Non-surgical treatments, such as PEl, microwave
coagulation therapy (MCT), RFA, transarterial
chemoembolization (TACE), hepatic arterial infusion
chemotherapy (HAIC), systemic chemotherapy and
radiotherapy were assessed when LT and HR were
contraindicated or when the patient refused surgical
treatment. The most appropriate therapeutic proce-
dure was selected according to the tumor status and
underlying cirrhosis. LAT such as PEl, MCT and RFA
was considered in patients with one to three tumor
nodules of 30 mm or less in diameter that were
devoid of vascular invasion and not associated with
extrahepatic metastasis. TACE, HAIC and systemic
chemotherapy or radiotherapy were considered in
patients with a maximum tumor size of 30 mm, more
than three tumors, presence of vascular invasion
and/or presence of extrahepatic metastasis.

4 Best supportive care was assessed when the patient
had little hepatic reserve capacity or when the patient
refused any treatment for the HCC.

Outcome measures

Outcome measures were compared between the two
6-year periods. In January 1995 to December 2000 and
January 2001 to December 2006, 512 patients (79 of
group A, 271 of group B, 162 of group C) and 562
patients (132 of group A, 273 of group B, 157 of group
C), respectively, were diagnosed with HCC. In each
group, we compared the following parameters between
periods: (i) hepatic function tests and Child-Pugh dass;
(ii) tumor characteristics including size and number of
HCC nodules, presence of vascular invasion and pres-
ence of extrahepatic metastasis; (iii) Milan criteria for
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HCC (single nodule <50 mm in diameter or two to three
tumor nodules, each measuring <30 mm in diameter),
that were devoid of vascular invasion and not associated
with extrahepatic metastasis);*® (iv) treatment of HCC;
and (v) cumulative survival of patients with HCC.

Statistical analysis

We used the x*-test,? Fisher’s exact and Mann-Whitney
U-tests, where appropriate, to evaluate differences in
clinical features of patients and in tumor characteristics.
Survival was analyzed by the Kaplan-Meier method and
survival curves were compared by the log-rank test.
Survival was confirmed up to 30 September 2007. Data
were analyzed using the statistical software package
SPSS for Windows ver. 10.0. P < 0.05 was considered
significant.

RESULTS

Clinical features of patients

ABLE 1 SUMMARIZES the dlinical profile of the

1074 patients with HCC. Child-Pugh class A was
reported in 141 group A patients {67%), 363 of group B
(67%) and 228 of group C (71%). Patients with cirrho-
sis numbered 174 in group A (82%), 427 in group B
(78%) and 213 in group C (67%). The median tumor
sizes in groups A-C were 18.0, 24.0 and 50.0 mm,
respectively.

Fas
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Of the 1074 patients, 650 (61%) with HCC met the
Milan criteria, induding 192 of group A (91%), 374 of
group B (69%) and 84 of group C (28%). With regard to
treatment, none of the patients received LT, while 27
(13%), 65 (12%) and 43 {13%) of group A, B and C
patients, respectively, were treated with HR. Further-
more, 147 (69%), 265 (49%) and 46 (15%) patients in
groups A, B and C, respectively, were treated by LAT,
induding PEI, MCT and RFA, while 31 (15%), 196
(36%) and 213 (67%) patients in groups A, B and C,
respectively, were treated with interventional radiology
(IVR) induding TACE and HAIC, systemic chemo-
therapy or radiotherapy. Six (3%), 18 (3%) and 17 (5%)
patients in groups A, B and C, respectively, were fol-
lowed up conservatively without any specific treatment
for HCC because of hepatic failure or patient refusal of
treatment for HCC.

Comparison between 1995 and 2000 and
2001-2006

Tables 2~4 summarize the comparison of groups A-C
patients between January 1995 and December 2000,
and January 2001 and December 2006. For group A,
male : female ratio, age, background liver disease, cir-
rhosis, serum levels of prothrombin activity, total biliru-
bin, AFP and DCP were not different between the two
periods, while serum albumin levels and the frequency
of Child-Pugh class A were significantly higher in

far

Table 1 Clinical profile of 1074 patients with hepatocellular carcinoma

Group A Group B Group C
Number of patients 211 544 319
Sex (M/F) 124/87 373/171 270/49
Age (median [range]) 67 (49-86) 67 (16-88) 64 (29-87)
Background (HCV/HBV/HCV[-] and HBV[-]) 179/18/14 454/54/36 214/59/46
Prothrombin activity (%; median [range}) 81 (35-130) 79 (24-130) 83 (30-130)
Total bilirubin (mg/dL; median [range]) 1.0 (0.3-3.3) 1.0 (0.2-12.5) 1.0 (0.1-20.0)
Albumin (g/dL; median [range]) 3.6 (1.8-5.1) 3.5 (1.8-4.8) 3.5 (2.1-4.6)
Child-Pugh class (A/B or C) 141/70 363/181 228/91
Cirrhosis (yes/no) 174/37 427[117 213/106
AFP (ng/mL; median [range]) 17 (1-195741) 39 (1-883828) 72 (1-2397149)
DCP (<100/2100 mAU/mL) 173/38 371/173 110/209
Tumor size (mm; median [range]) 18.0 (7-99) 24.0 (8-140) 50.0 (9-300)
Tumor number (1/2-3/24) 137/61/13 275/166/103 81/87/151
Vascular invasion (yes/no) 4/207 37/507 87/232
Extrahepatic metastasis (yes/no) 1/210 7/[537 36/283
Milan criteria (met Milan/outside Milan) 192/19 374/170 84/235
Treatment (HR or LAT/IVR or supportive care) 174/37 330/214 89/230

HCV, hepatitis C virus; HBV, hepatitis B virus; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; HR, hepatic resection; LAT,
- locoregional ablative therapies; IVR, interventional.

© 2010 The Japan Society of Hepatology



992 M. Nakano et al.

Hepatology Research 2010; 40: 989-996

Table 2 Comparison of 1995-2000 and 2001-2006 data of 211 patients of group A

1995-2000 2001-2006 P-value

Number of patients 79 132

Sex (M/F) 44/35 80/52 P=0.483
Age (median [range]) 66 (49-80) 67 (49-86) P=0.352
Background (HCV/HBV/HCV[-] and HBV[-]) 71/3/5 108/15/9 P=0.156
Prothrombin activity (%; median [range]) 79 (51-130) 82 (35-115) P=0.090
Total bilirubin (mg/dL; median [range]) 1.1 (0.4-3.0) 0.9 (0.3-3.3) P=0.089
Albumin (g/dL; median [range]) 3.4 (1.8-4.4) 3.7 (2.4-5.1) P=0.004
Child~Pugh class (A/B or C) 46/33 95/37 P=0.040
Cirthosis (yes/no) 69/10 105/27 P=0.191
AFP (ng/mL; median [range]) 20 (3-5765) 16 (1-195741) P=0.129
DCP (<100 /=100 mAU/mL) 61/18 112/20 P=0.163
Tumor size {mm; median [range]) 18.0 (7-50) 18.5 (8-99) P=0.406
Tumor number (1/2-3/24) 48/25/6 89/36/7 P=0.581
Vascular invasion (yes/no) 0/79 4/128 P=0.118
Extrahepatic metastasis (yes/no) 0/79 1/131 P=0.438
Milan criteria (met Milan/outside Milan) 72/7 120/12 P=0.955
Treatment (HR or LAT/IVR or supportive care) 55/24 119/13 P <0.0001

HCV, hepatitis C virus; HBV, hepatitis B virus; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; HR, hepatic resection; LAT,

locoregional ablative therapies; IVR, interventional.

patients diagnosed during the latter period than in those
detected earlier. Tumor characteristics induding size,
number, vascular invasion, extrahepatic metastasis and
Milan criteria for HCC were comparable between the
two periods. However, the frequency of receiving prom-
ising treatment was significantly higher in the latter

6 years than in the former 6 years (Table 2). For group
B, significantly older age, higher frequency of HCV- and
HBV-unrelated HCC and Child-Pugh class A, higher
serum levels of prothrombin activity, albumin and DCP,
and lower serum levels of total bilirubin and AFP were
noted in the latter 6 years than in the former 6 years.

Table 3 Comparison of 1995-2000 and 2001-2006 data of 544 patients of group B

1995-2000 2001-2006 P value

Number of patients 271 273

Sex (M/F) 190/81 183/90 P=0.439
Age (median [range]) 66 (16-87) 69 (32-88) P=0.001
Background (HCV/HBV/HCV[~] and HBV[-]) 232/29/10 222/25/26 P=0.022
Prothrombin activity (%; median [range]) 77 (24-130) 81 (36-122) P=0.011
Total bilirubin (mg/dL; median [range}) 1.0 (0.2-7.8) 0.9 (0.3-12.5) P=0.024
Albumin (g/dL; median [range]) 3.5 (2.1-4.6) 3.7 (1.8-4.8) P<0.0001
Child-Pugh class (A/B or C) 169/102 194/79 P=0.031
Cirrhosis (yes/no) 222/49 205/68 P=0.060
AFP (ng/mL; median [range]) 52 (1-124714) 31 (2-883828) P=0.001
DCP (<100/2100 mAU/mL) 196/75 175/98 P=0.040
Tumor size (mm; median {range]) 22.0 (8-105) 25.0 (9-140) P<0.0001
Tumor number (1/2-3/24) 122/86/63 153/80/40 P=0.012
Vascular invasion (yes/no) 15/256 22/251 P=0.242
Extrahepatic metastasis (yes/no) 2/269 5/268 P=0.258
Milan criteria (met Milan/outside Milan) 184/87 190/83 P=0.669
Treatment (HR or LAT/IVR or supportive care) 140/131 190/83 P<0.0001

HCV, hepatitis C virus; HBV, hepatitis B virus; AFP, a-fetoprotein; DCP, des-y-catboxy prothrombin; HR, hepatic resection; LAT,

locoregional ablative therapies; IVR, interventional.

© 2010 The Japan Society of Hepatology
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Table 4 Comparison of 1995-2000 and 2001-2006 data of 319 patients of group C

1995-2000 2001-2006 P value

Number of patients 162 157

Gender (M/F) 143/19 127/30 P=0.068
Age (median [range]) 65 (29-83) 64 (32-87) P=0.760
Background (HCV/HBV/HCV[-] and HBV[-]) 118/28/16 96/31/30 P=0.037
Prothrombin activity (%; median [range]) 82 (32-130) 85 (30-120) P=0.190
Total bilirubin (mg/dL; median [range]) 1.0 (0.3-7.9) 0.9 (0.1-20.0) P=0.512
Albumin {g/dL; median [range]) 3.5 (2.1-4.4) 3.6 (2.1-4.6) P=0.099
Child-Pugh class (A/B or C) 112/50 116/41 P=0.348
Cirthosis (yes/no) 106/56 107/50 P=0.636
AFP (ng/mlL; median [range]) 78 (2-976554) 72 (1-2397149) P=0.877
DCP (<100/2100 mAU/mL) 53/109 57/100 P=0.500
Tumor size (mm; median [range]) 50.0 (9-180) 51.0 (10-300) P=0.363
Tumor number (1/2-3/24) 39/48/75 42/39/76 P=0.616
Vascular invasion (yes/no) 38/124 49/108 P=0.120
Extrahepatic metastasis (yes/no) 18/144 18/139 P=0.920
Milan criteria (met Milan/outside Milan) 43/119 41/116 P=0.931
Treatment (HR or LAT/IVR or supportive care) 43/119 46/111 P=0.583

HCV, hepatitis C virus; HBV, hepatitis B virus; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; HR, hepatic resection; LAT,

locoregional ablative therapies; IVR, interventional.

Tumor characteristics were contradictory, with signifi-
cantly larger size tumors, but smaller numbers of HCC
detected in the latter 6 years than in the former 6 years.
The frequencies of vascular invasion, extrahepatic
metastasis and Milan criteria for HCC were not different
between the two periods. Finally, the frequency of
receiving promising treatment was signifieantly higher
in the latter 6 years than in the former 6 years (Table 3).
For group C patients, liver function tests, Child-Pugh
class, tumor characteristics, Milan criteria for HCC and
treatment of HCC were comparable between the two
periods; the only difference was a higher frequency of
HCV- and HBV-unrelated HCC in the latter 6 years than
in the former 6 years (Table 4).

Comparison of LAT between 1995 and 2000
and 2001-2006

Locoregional ablative therapies were used to treat 196
and 262 patients in 1995-2000 and 2001-2006, respec-
tively. In the former 6 years, 140 {72%; 37 of group A,
85 of group B and 18 of group C), 32 (16%; six of group
A, 24 of group B and two of group C) and 24 (12%; five
of group A, 12 of group B and seven of group C) patients
were treated with PEL, RFA and MCT, respectively. In the
latter 6 years, none of the patients were treated with
MCT, while 18 (7%; 11 of group A, six of group B and
one of group C) and 244 (93%; 88 of group A, 138 of
group B and 18 of group C) patients were treated with

PEI and RFA, respectively. The frequency of receiving
RFA was significantly higher in the latter 6 years than in
the former 6 years.

Comparison of survival rates between
1995-2000 and 2001-2006

The cumulative survival rates between the two periods
according to the manner of HCC detection are shown in
Figures 1 and 2. For the surveillance (+) group (groups A
and B, 755 patients), the 2-, 3- and 4-year cumulative
survival rates were 83%, 71% and 58% for ‘the latter
6 years (405 patients) and 75%, 61% and 50% for the
former 6 years (350 patients), respectively (Fig. 1). The
cumulative survival rates of those patients in whom
HCC was detected in the latter 6 years tended to be
better than those diagnosed during the former 6 years.
For the surveillance (-) group (group C), the cumulative
survival rates were not different between the two periods
(P=0.5546) (Fig. 2).

DISCUSSION

UR STUDY WAS designed to evaluate the effect of

recent improvement in management of HCC
according to the method applied for detection of HCC
(group A, surveillance at Kurume University School of
Medicine; group B, surveillance at other institutions;
group C, control group).

© 2010 The Japan Society of Hepatology
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Figure 1 Kaplan-Meier survival curves of 755 patients with
hepatocellular carcinoma detected by surveillance (groups A
and B) in 1995-2000 and 2001-2006. The camulative survival
rate of those patients diagnosed in the latter 6 years (2001~
2006) was significantly better than those diagnosed during the
former 6 years (1995-2000) (P =0.0349).

Sangiovanni et al.” reported that in the last quinquen-
nium of 1987-2001, survival of HCC patients during
surveillance increased as a consequence of improved
early detection of the cancers,** wider application
of radical therapies to accurately selected patients*!®>
and efficient management of liver-disease complica-
tions.??*?* [n the present study, improvement of surveil-
lance did not translate into early detection of HCC in the
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Figure 2 Kaplan-Meier survival curves of 319 patients with
hepatocellular carcinoma detected incidentally or because of
symptoms. The cumulative survival rates were comparable
between the two periods (P =0.5546).
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latter 6 years (2000-2006) compared with the former
6 years (1995-2000) in either surveillance group (A or B;
Tables 2,3). Surveillance for HCC based on US and AFP
determination may have limited value in early detection
of HCC despite the intense surveillance program in
Japan. However, the frequency of patients with Child-
Pugh dass A and those receiving promising treatment
increased more in the latter 6 years than in the former
6 years. Furthermore, the cumulative survival rates in
surveillance groups in the latter 6 years tended to be
better than those for patients from the former period
(4-year, 58% vs 50%; Fig. 1). In Group C (control group),
hepatic reserve capacity, tumor characteristics, receiving
promising treatment and cumulative survival were not
different between the two periods (Table 4, Fig. 2).

Based on recent technological improvements in LAT,
RFA is superior to PEI with regard to the achievement of
complete tumor necrosis and increase in the survival
chance of patients with early-stage HCC.*** In the
present study, the proportion of patients receiving RFA
was significantly higher in the latter period compared to
the earlier one. The change from PEI to RFA in the LAT
treatment contributed to this improved survival in
patients with HCC detected during surveillance. More-
over, Kurume University School of Medicine provided
[FN therapy for patients with cirrhosis, in addition to
follow up after curative treatment of HCC, and manage-
ment of cirrhosis-related complications by nutritional
therapists in the latter 6 years. Proper management of
cirthosis complications including IFN therapy for
patients with cirrhosis and patients with HCC following
promising treatment®®?” and nutrition therapy provided
by nutritional therapists*? could have contributed to
the increased hepatic reserve capacity and possibly sur-
vival of patients with HCC detected during surveillance.

Ultrasonography and AFP determination every
6 months for cirrhotic patients is a convenient and cost-
effective surveillance program.”'#4-¢ In the present
study, US and AFP determinations were performed every
3 months for patients with chronic liver disease (incdud-
ing chronic hepatitis and cirrhosis). The surveillance
program in the present study may be too intensive and
not as cost effective. However, the median tumor size of
group A was only 18.0 mm and 192 of the 211 patients
(91%) met the Milan criteria for HCC. Recent progress
in available treatments for early-stage HCC and in the
management of cirthosis have made such surveillance
programs more important for the early detection of
HCC. Randomized prospective trials are needed to
determine whether surveillance for HCC can improve
survival of patients with chronic liver disease.
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In conclusion, patients with HCC detected in the last

6 years through surveillance were more likely to receive
promising treatment and to have better prognoses than
similar patients identified in 1995-2000.
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APPENDIX

Table Al Clinical profile of 1074 patients with hepatocellular carcinoma

Hepatology Research 2010; 40: 989-996

Group A Group B Group C Kruskal-Wallis test
Number of patients 211 544 319
Sex (M/F) 124/87 373/171 270/49
P=0.011 P <0.0001
P<0.0001t
Age (median [range]) 67 (49-86) 67 (16-88) 64 (29-87)
P>0.05 P<0.05 P <0.0001
P<0.05!
Background (HCV/HBV/HCV[-] and HBV[-])  179/18/14 454/54/36 214/59/46
P=0.842 P < 0.0001
P<0.0001%
Prothrombin activity (%; median [range]) 81 (35-130) 79 (24-130) 83 (30-130)
P>0.05 P>0.05 P=0.005
P<0.05'
Total bilirubin (mg/dL; median [range]) 1.0 (0.3-3.3) 1.0 (0.2-12.5) 1.0 (0.1-20.0)
P>0.05 P>0.05 P=0.761
P> 0.05!
Albumin (g/dL; median [range]) 3.6 (1.8-5.1) 3.5 (1.8-4.8) 3.5 (2.1-4.6)
P>0.05 P>0.05 P=0.953
P>0.05"
Child-Pugh class (A/B or C) 141/70 363/181 228/91
P=0.980 P=0.255
P=0.147"
Cirrhosis (yes/no) 174/37 427/117 213/106
P=0.224 P < 0.0001
P<0.0001"
AFP (ng/mL; median [range]) 17 (1-195741) 39 (1-883828) 72 (1-2397149)
P<0.05 P<0.05 P < 0.0001
) P<0.05t
DCP (<100/2100 mAU/mL) 173/38 371/173 110/200 *
P <0.0001 P <0.0001
. P <0.0001%
Tumor size (mm; median [range]) 18.0 (7-99) 24.0 (8-140) 50.0 (9-300)
P<0.05 P<0.05 P <0.0001
P<0.05t
Tumor number (1/2-3/>4) 137/61/13 275/166/103 81/87/151
P <0.0001 P < 0.0001
P<0.0001%
Vascular invasion (yes/no) 4/207 37/507 87/232
P=0.008 P < 0.0001
P<0.0001%
Extrahepatic metastasis (yes/no) 1/210 7/537 36/283
P=0.328 P <0.0001
P <0.0001t
Milan criteria (met Milan/outside Milan) 192/19 374/170 84/235
P <0.0001 P <0.0001
P<0.00017
Treatment 174/37 330/214 89/230
(HR or LAT/IVR or Supportive care) P <0.0001 P < 0.0001
P<0.0001t

tGroup B vs group C.

HCV, hepatitis C virus; HBV, hepatitis B virus; AFP, a-fetoprotein; DCP, des-y-carboxy prothrombin; HR, hepatic resection; LAT,

locoregional ablative therapies; IVR, interventional.

© 2010 The Japan Society of Hepatology
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SUMMARY

Background
Portal vein tumour thrombosis is a negative prognostic factor for hepatocel-
lular carcinoma (HCC).

Methods
The study subjects were 51 patients with the above-specified criteria who
received injection of cisplatin suspension in lipiodol emulsion followed by
intra-arterial infusion of 5-FU. The primary objective was to determine
tumour response to the treatment, while the secondary objectives were
safety and tolerability. Independent factors for survival were also assessed.

Results

Ten patients had complete response and 34 patients had partial response
(response rate, 86.3%). The median survival for all 51 patients was
33 months, while that for 10 complete response patients and 21 patients
who showed disappearance of HCC following additional therapies was
39 months. The single factor that significantly influenced survival was ther-
apeutic effect. Treatment was well tolerated and severe toxicity was infre-
quent, with only grade 3 toxicity (thrombocytopenia) in one patient.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is increasing worldwide
and is one of the most common malignant tumours in
the tropics and the Far East, including Japan.' It is the
sixth most common cancer worldwide with 626 000 new
cases in 2002.2 HCC develops multifocally in chronically
damaged liver. Epidemiological studies from Japan indi-
cate that approximately 75% of HCC are caused by hep-
atitis C virus (HCV) infection and 10% by hepatitis B
virus (HBV) infection.?

The development of sophisticated diagnostic modali-
ties such as computed tomography (CT), magnetic reso-
nance imaging (MRI) and abdominal ultrasonography
(US), have allowed early diagnosis of HCC. Patients with
small HCC are usually treated with surgical resection,
liver transplantation, percutaneous ethanol injection ther-
apy, microwave coagulation therapy, or percutaneous radio-
frequency ablation. The prognosis of patients with small
HCC has improved following the application of these
therapeutic modalities.*

On the other hand, treatment of advanced HCC
includes  trans-hepatic  arterial ~chemoembolization
(TACE), trans-hepatic arterial infusion chemotherapy
(HAIC), systemic chemotherapy, hormonal therapy and
immunotherapy. However, only TACE has been con-
firmed to improve long-term survival”> In advanced
HCC, tumour cells easily invade the portal vein.’ Unfor-
tunately, despite the progress in diagnostic- techniques
for HCC, portal vein tumour invasion is found in 12.5-
39.7% of patients with HCC.”™® Portal vein tumour inva-
sion is a crucial factor in the prognosis of patients with
HCC.'® Many clinical trials for advanced HCC with por-
tal vein tumour thrombosis have been conducted. How-
ever, two systemic reviews confirmed negative outcome
of these clinical trials.® '* Two recent phase III clinical
trials have shown that sorafenib, an orally available mult-
ikinase inhibitor, improves the median overall survival in
patients with advanced HCC.'> ' Sorafenib has antivas-
cular properties through targeting vascular endothelial
growth factor (VEGF) receptor 2 and platelet-derived
growth factor (PDGF) receptor and also blocks tumour
cell proliferation by targeting the Raf/MEK/ERK signal-
ling pathway.'* However, patients with HCC and portal
vein tumour thrombosis usually have very short survival
and grave prognosis even when treated with sorafenib.'®
In Japan, such patients have been sometimes treated with
HAIC with cisplatin and 5-fluorouracil (5-FU) or 5-FU
and subcutaneous interferon-o injection.'®™*?

In the present study, we investigated the efficacy and
safety of the new combination therapy of cisplatin-
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lipiodol suspension and 5-FU for HCC with portal vein
tumour thrombosis.

PATIENTS AND METHODS

Criteria for treatment

The following criteria were used for the use of cisplatin-
lipiodol suspension and 5-FU: (i) tumour thrombosis
invading the portal vein (Vp2-4), (ii) absence of extrahe-
patic metastases, (iii) patients age >20 years, (iv) esti-
mated life expectancy >3 months, (v) platelet count
>50 000/uL. and leucocyte count >2000/uL, (vi) Child-
Pugh class A or class B, and (vii) performance status
[Eastern Cooperative Oncology Group (ECOG)] level®
of 0-2. The study was conducted in accordance with the
Declaration of Helsinki, and the protocol was approved
by the ethics review committees of Yame Republic Hos-
pital and Kurume University, School of Medicine.
Informed written consent was obtained from each
patient before enrolment in the study.

Patients

From July 2004 to February 2009, 61 consecutive
patients with non-resectable HCC and portal vein
tumour thrombosis (Vp2-4) were referred to Yame
Republic Hospital. All patients were classified as Barce-
lona Clinic Liver Cancer (BCLC) stage C2! Bach patient
underwent clinical examination, US, CT, MRI, and angi-
ography. Extrahepatic metastases were found in seven
patients and three patients were Child-Pugh class C.
These 10 patients were excluded from the study. We
investigated the efficacy and safety of cisplatin-lipiodol
plus 5-FU therapy in the remaining 51 patients (men;
43, women; 8, age 57-85 years). All patients had liver
cirthosis (Child-Pugh class A; 26, class B; 25). Thirty-
nine patients were HCV antibody-positive, six were HBs
antigen-positive and six were HCV antibody-negative
and HBs antigen-negative. The ECOG performance sta-
tus of the 51 patients was 0 or 1. These patients were
free of uncontrolled ascites and hepatic encephalopathy.
Leucocyte and platelet counts were >3000/uL and
50 000/uL respectively. Serum creatinine level was
<1.5 mg/dL (Table 1).

Catheter placement

After local anaesthesia, a J-shaped 4-French catheter
through a 4-French introducer sheath was inserted
through the femoral or brachial artery by the Seldinger
method. The catheter was advanced into the target artery
under fluoroscopic guidance, and visceral arteriography

Aliment Pharmacol Ther 2010; 32: 543-550
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Table 1| Baseline clinical characteristics

51

No. of patients

Age (years) 685492
Mate/Female 43/8

Alcohol initake (+/=) 18/33°
Albumm (g/dL) 3.6 05

otal bilirul 12 407
Prothrombin time (INR) 1.2 £ 01
White: cell count (/L) 4963 +1894
Haemoglobin (g/dL) 126 £22
Platelet (x10°/L) 150 + 86,

Chud Pugh class : A/B 26/25

Maximum tumour size (mm), 88.6 4 321, 31720
(<100 mm/=100 mm)

AFP. (ng/mL) 29/10/12 '
(<1000/>'|000 S]O OOO/>10 OOO); T

AFP L3 (>10%(%)) 86.3%

DCP. (mAU/mL)

- 14/20M17

’

(£1000/>1000 <10 000/>1o 000): S
Macroscopic finding (nodular/mfdtratwe) 15/36
Tumour loqahqn,f(qn,slob,ular/bg,!obuIa{r) o18/33

was performed to detect HCC. The right gastric artery
and gastro-duodenal artery were embolized using micro-
coils (Diamond Coli, Boston Scientific; Trufill, Cordis; or
Hilal Embolization Microcoils, Cook Europe) to prevent
gastroduodenal injury by anti-cancer agents. A polyure-
thane-covered catheter (Anthron P-U Catheter, Toray
- Medical, Tokyo, Japan) was used as the indwelling cathe-
ter. The tip of the catheter was placed in the common
hepatic artery ot proper hepatic artery. The other end of
the catheter was connected to the injection port and the
device was implanted in a subcutaneous pocket. To pre-
vent obstruction of the catheter, 5 mL (5000 U) of hepa-
rin solution was injected biweekly via the injection port.

Treatment protocol

The cisplatin-lipiodol plus 5-FU regimen comprised a
combination of 50 mg cisplatin in 5-10 mL lipiodol and
continuous infusion of 5-FU (1500 mg/5 days). At day 1
of treatment, cisplatin with lipiodol was injected through

Aliment Pharmacol Ther 2010; 32: 543-550
®© 2010 Blackwell Publishing Ltd

the reservoir catheter followed by 5-FU (250 mg). Then,
5-FU (1250 mg) was continuously infused using a bal-
loon pump (SUREFUSER PUMP, Nipro Pharma Corpo-
ration, Osaka, Japan) for 5 days. This regimen was
applied once a week during the first 2 weeks of admis-
sion, then the combination of 20 mg cisplatin with lipi-
odol and 5-FU (500-1250 mg) was infused every
2 weeks at the out-patient department (OPD) as long as
possible. Chemotherapy was discontinued when adverse
effects reached level 2 of the ECOG classification with
the exception of platelet and leucocyte counts
of<30 000/uL and 2000/uL respectively.

Assessment of response to chemotherapy

The primary efficacy endpoint was objective tumour
response, while the secondary endpoint was patient sur-
vival. The primary efficacy endpoint was assessed at
3 months after the initial treatment and then every
2 months. At 3 months after initial treatment, partial
responders and complete responders were distinguished.
Tumours were bi-dimensionally measured by dynamic CT
or dynamic MRI The response to treatment was evaluated
according to the Response Evaluation Criteria in Solid
Tumours (RECIST)?? and following the EASL?® amend-
ments that take into account the amount of necrotic
tumour: as complete response (CR), all measureable
lesions disappeared for more than 4 weeks; partial
response (PR), sum longest diameter decrease more than
30% and no new lesion for more than 4 weeks; progressive
disease (PD), sum longest diameter increase more than
25% or appearance of new lesion; stable disease (SD), no
definition of PR and PD for more than 8 weeks.

Assessment of tolerability

Safety was assessed at each study visit, by adverse events,
a brief physical examination, vital sign measurements
and clinical laboratory evaluation. The severity of any
toxicity was assessed according to the National Cancer
Institute Common Toxicity Criteria, version 3. The pres-
ence of seven clinical symptoms and signs commonly
noted in patients with HCC (ascites, anorexia, jaundice,
local pain, lack of energy, malaise or bodily discomfort-
fatigue and intratumoural haemorrhage) and complica-
tions associated with indwelling catheter (e.g. gastro-duo-
denal ulcer, infection, thrombosis and vascular damage)
were also assessed.

Statistical analysis
Baseline data were expressed as mean =+ s.d. or as med-
ian and range values. Survival was confirmed up to
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31 August 2009. Cumulative survival was calculated
using the Kaplan-Meier method and compared by the
log rank test. Independent factors for survival were
assessed with the Cox proportional hazard regression
model. Statistical significance was defined as a P value
less than 0.05. The spss software version 14.0] (SPSS inc.,
Chicago, IL, USA) was used for statistical analysis.

RESULTS

Tumour characteristics

All patients were followed-up for more than 6 months.
Tumour thrombosis was noted in the main portal vein
in 10 patients, in the first branch in 18, and in the 2nd
branch in 23 patients. The mean diameter of the main
tumour was 87.0 mm (range, 50-170 mm). Serum a-
fetoprotein (AFP) levels in 41 patients were >20 ng/mL.
AFP-L3 was positive (>10%) in 32 patients, and 44
patients were des-y-carboxy prothrombin (DCP)-positive
(>40 AU/mL). Patients received 2-28 (median, 8.7)
courses of cisplatin-lipiodol plus 5-FU therapy (Table 1).

Response to cisplatin-lipiodol plus 5-FU therapy and
additional therapy

Of the 51 patients treated with this regimen, 10 (19.6%),
34 (66.7%) and 5 (9.8%) patients had a CR, PR and SD
respectively [response rate (CR + PR/51) = 86.3%]. The
remaining patient had PD. Of the 34 patients with PR,
24 were treated with surgical resection, RFA or TACE
and showed the disappearance of visible HCC.

Survival and causes of death

Figure 1 shows the cumulative survival rates of 51
patients. The 12-, 24- and 36-month survival rates for
the 51 patients were 72.9%, 58.1% and 34.9% respec-
tively. The median survival rate of these patients was 33
(range, 3-51) months. The median survival time of CR,
PR and SD patients were 39 (range, 13-51) months, 31
(range, 6-48) months and 7 (range, 4-23) months
respectively. There was a significant difference in the sur-
vival time of the three groups. Figure 2 shows the cumu-
lative survival rates of CR and PR patients, and SD and
PD patients. The 12-, 24- and 36-month survival rates of
the CR and PR patients were 78.4%, 61.8% and 37.1%
respectively. There was a significant difference in the sur-
vival time between CR and PR patients and SD and PD
patients. Figure 3 shows the cumulative survival rates of
10 patients with CR and 14 patients with PR who later
showed disappearance of viable HCC after additional
therapy and the remaining 27 patients who failed to be
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tumour-free after additional therapy. The median sur-
vival time for the 24 patients who showed disappearance
of viable HCC was 39 (range, 6~51) months. The 1-, 2-
and 3-year survival rates of these patients were 100%,
89.5% and 53.7% respectively. On the other hand, the
median survival time and 1-, 2- and 3-year survival rates
of the remaining 27 patients were 12 (range, 3-25)
months, and 44.8%, 24.0% and 0% respectively. There
was a significant difference in survival between patients
who showed disappearance of viable HCC and those
with visible HCC during the treatment. Figure 4 displays
the cumulative tumour progression-free survival time.
The 6-, 12- and 24-month progression-free survival
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rates of these patients were 62.1%, 21.9% and 11.7%
respectively, with a median progression-free survival of
8.0 months. With regard to the relationship between
survival and degree of tumour progression, there was no
significant difference in median survival among patients
with tumour thrombosis in the 2nd branches, the Ist
branches and the portal vein trunk. With regard to the
relationship between survival and liver damage, there
was no significant difference in the median survival

Aliment Pharmacol Ther 2010; 32: 543-550
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between patients with Child-Pugh class A and those with
class B. During the follow-up period, 28 patients died.
Of these, 24 died of tumour progression; two of rupture
of oesophageal varices, one of liver failure and one
patient died of renal failure.

Two of the 13 factors analysed by univariate analysis
showed prognostic significance: tumour Jlocation
(P = 0.048) and therapeutic effect (P < 0.001). Multivari-
ate analysis identified only one variable, therapeutic
effect, to be an independent predictor of mortality
(P < 0.001) (Table 2).

Regarding the therapeutic effect, two of the 13 factors
analysed by univariate analysis showed the therapeutic
significance: tumour location (P = 0.042) and grade of
portal vein invasion (P = 0.002). Multivariate analysis
identified only one variable, grade of portal vein inva-
sion, to be an independent predictor of therapeutic effect
(P = 0.006) (Table 3).

Adverse effects and complications

No serious complications due to indwelling catheters,
such as peptic ulcer, infection, thrombus and other vas-
cular disorders, were observed. Treatment was not dis-

Univariate

Gender (male)

Age (>65) =
Alcohol intake (+)
HCV (positive)
HBYV (positive)
AFP(ng/mL) (>1000)
D 00y 103

Maximum tumour 0.82 (0.34-2.01)

size (mm) (>100)

2.56 (1.01-6.48)

Therapeutic effect (CR+PR) 0.17 (0.06-0.51) 0.001

Muttivariate analysis L

Therapeutic effect (CR+PR) 0.21 (0.07-0.66) 0.007
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