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Background: We reviewed the long-term effects of postoperative interferon (IFN) therapy on hepatitis C
virus-related hepatocellular carcinoma (HCC). Methods: A total of 202 patients aged 65 years or less with hepati-
tis C virus-related HCC who had no histopathologic evidence of portal or hepatic vein invasion or intrahepatic
metastasis underwent curative resection from 1990 to 1999. Tumors were 50 mm or less in greatest dimension,
and of the simple nodular type macroscopically. Of these patients. 20 underwent postoperative IFN therapy (IFN
group) and 182 served as controls (non-IFN group). Statistical analysis was made of the background factors and
cumulative survival and disease-free survival rates in the IFN and non-IFN groups. Results: There were no sig-
nificant differences between the IFN group and non-IFN group in age, gender, resected tumor size, number of tu-
mors, gross type, degree of differentiation, non-cancerous liver parenchyma, or preoperative indocyanine green
retention rate at 15 minutes. The 5- and 10-year survival rates were 100 and 69.8% in the IFN group and 69.3 and
16.8% in the non-IFN group, respectively (p=0.0005). The 5-year disease-free survival rate was 57.0 and 28.8% in
the IFN group and non-IFN group, respectively (p=0.0083). Multivariate analysis showed that postoperative IFN
therapy was an independent prognostic factor of both survival and disease-free survival (p=0.0004, p=0.0031).
However, by the 10th postoperative year the disease-free survival rate showed nearly identical rates. Conclu-
sions: These results suggest the possibility that postoperative IFN therapy for hepatitis C virus-related HCC has
the dual effect of delaying postoperative occult recurrence of HCC and controlling multicentric carcinogenesis.
However, IFN therapy could not provide perfect long-term control of intrahepatic recurrence of HCC.
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Introduction
Most cases of HCC in Japan are associated with
chronic hepatopathy caused by hepatitis B or C vi-
rus, and the characteristics have been clarified pre-

“"* Even if curative resection of HCC is

viously
achieved, the underlying hepatopathy may cause
new carcinogenesis or multicentric carcinogenesis.
Removing the hepatitis virus is therefore consid-
ered one way of preventing carcinogenesis. Re-
cently, IFN therapy after curative operation or ab-
lation of HCC is used to prevent intrahepatic recur-
rence. However, there have been few reports of the

long-term effects of postoperative IFN therapy. In

the present study, we studied the long-term effects
of postoperative IFN therapy on hepatitis C virus-
related HCC.
Materials and Methods

1. Patients

We studied 202 patients who underwent hepatec-
tomy for HCC at our institute from 1990 to 1999 and
met the following six criteria; aged 65 years or less,
greatest tumor dimension of the resected speci-
mens 50 mm or less, of the simple nodular type
macroscopically, no histopathologic evidence of por-
tal or hepatic vein invasion or intrahepatic metasta-
sis, curative resection, hepatitis C virus antibody
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Table 1 Postoperative interferon therapy after resection of hepatitis C virus-related hepatocellular carcinoma
Resected Non-cancerous s . V-

(/;rg:) Gender tur?rgins)lze (g;(;ses Dig:i?teia(;ifon hviﬁ;);raen- IC((E%)FI G{LJ) f}{Q(f\TA Genotype Response
56 M 20 SN Moderately CH 12 80 ND ND SVR
53 M 15 SNIM Well LC 29 140 + 2a SVR
64 M 35 SN Moderately CH 8 81 ND 1b SVR
61 M 18 SN Moderately CH 15 94 + 2a SVR
65 M 10 SNIM Well LC 20 98 + b SVR
59 M 35 SN Moderately CH 14 155 + 2a SVR
60 F 29 SN Moderately LC 20 108 + ND BR
61 M 31 SN Moderately CH 25 89 + 1b BR
60 M 40 SN Moderately LC 35 76 + b BR
65 F 13 SN Well LC 26 177 + 1b BR
57 F 10 SNIM Moderately LC 23 155 + ND NR
49 M 19 SN Moderately LC 24 87 + ND NR
59 M 21 SNIM Moderately LC 9 147 + 2b NR
64 M 30 SN Moderately CH 12 51 + 1b NR
58 M 15 SNIM Well LC 36 116 ND 2a NR
62 M 32 SN Moderately CH 12 66 + 2a NR
59 M 17 SN Moderately CH 13 158 + 2a NR
64 F 23 SN Moderately CH 15 89 + 1b NR
56 M 18 SN Moderately CH 16 142 + 1b NR
59 M 45 SN Moderately LC 24 31 + 1b NR

ICG Ris: indocyanine green retention at 15 minutes. ALT: alanine aminotransferase. HCV —RNA: hepatitis C virus—ribonucleic acid. M:
male, F: female, SN: simple nodular type, SNIM: simple nodular type with indistinct margin, CH: chronic hepatitis. LC: liver cirrhosis,
ND: not done, SVR: sustained viral response, BR: biochemical remission. NR: no response.

positive. Postoperative follow-up term was 9-17
years. Postoperative IFN therapy was performed in
20 of these patients (16 men, 4 women; age range,
49-65 years; mean age, 59.55 * 4.10 years) after ob-
taining informed consent. The greatest tumor di-
mension of the resected HCC ranged from 10 to 45
mm (mean 2.38 = 1.02 cm). There were 14 cases of
solitary and 6 cases of multiple HCC. With regard to
gross type of the resected tumor, 5 cases were of
the simple nodular type with indistinct margins and
15 cases were of the simple nodular type. The de-
gree of differentiation was well differentiated in 4
and moderately differentiated in 16 cases. The non-
cancerous liver parenchyma was cirrhotic in 10 and
non-cirrhotic in 10 cases. Preoperative indocyanine
green retention rate at 15 minutes (ICG R;s) ranged
from 9 to 36% (mean 18.15 £ 8.71%) (Table 1).

2. Efficacy of postoperative IFN therapy

The efficacy of postoperative IFN therapy was
evaluated on the basis of hepatitis C virus—ribonu-
cleic acid (HCV-RNA) and alanine aminotransferase
(ALT) in serum after 6 months. We defined the fol-
lowing three types; sustained viral response (SVR)

with negative HCV-RNA and normal ALT in se-
rum, biochemical remission (BR) with positive
HCV-RNA and normal ALT in serum, and no re-
sponse (NR) with positive HCV-RNA and abnormal
ALT in serum. SVR was achieved in 6, BR in 4, and
NR in 10 cases (Table 1). We used recombination
IFN-alpha. The patients were readmitted after he-
patectomy and given 10,000,000 units of IFN-alpha 2
b (Intron, Schering-Plough Co., NJ, USA) intramus-
cularly daily for 2 weeks, followed by three times
weekly for 22 weeks at the outpatient department,
or 6,000,000 units of IFN-alpha 2a (Canferon, Takeda
Co., Osaka, Japan) intramuscularly daily for 2
weeks, followed by three times weekly for 22 weeks
at the outpatient department. We started the post-
operative IFN therapy from 3 months to 2 years af-
ter operation (mean 1.05=0.62 years). Abdominal ul-
trasound (US) and abdominal computed tomogra-
phy (CT) were performed before and during IFN
therapy at 3-month intervals to check for HCC re-
currence.

3. Examination items

We investigated the background factors and cu-
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Table 2 Background factors of postoperative interferon therapy

Factor IFN group non-IFN group pvalue
(n=20) (n=182)

Age (yrs) 59.55+4.10 5882+521 05448
Gender (male : female) 16:4 145: 37 09722
Resected tumor size (mean = SD mm) 238+102 239+100 0.9292
Number of tumors

single 14 (70%) 124 (68.1%)

multiple 6 (30%) 58 (31.9%) 08647
Gross type

simple nodular type with indistinct margin 5 (25%) 24 (13.2%)

simple nodular type 15 (75%) 158 (86.8%) 0.1527
Degree of differentiation

well 4 (20%j 56 (30.8%)

moderately or poorly 16 (80%) 126 (69.2%) 0.2772
Non-cancerous liver parenchyma

liver cirrhosis 10 (50%) 117 (64.3%)

chronic hepatitis 10 (50%) 65 (35.7%) 0.2094
Preoperative ICG Ris {mean = SD %) 18.15+871 17.35+9.15 0.7081

IFN: interferon therapy. ICG Ris: indocyanine green retention at 15 minutes, SD: standard deviation.
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Fig. 1 Cumulative survival rate
The 5 and 10-year cumulative survival rates showed a
statistically significant difference (p=0.0005) between
the groups, with 100 and 69.8% in the IFN group and
69.3 and 16.8% in the non-IFN group.

mulative survival and disease-free survival rates in
the IFN group and non-IFN group, and cumulative
survival and disease-free survival rates by therapy
effect in the IFN group. Additionally, we analyzed
prognostic factors for survival and disease-free sur-
vival. Background factors were age, male: female
ratio, resected tumor size, number of tumors, gross
type of the resected tumor, degree of differentia-
tion, presence of cirrhosis in non-cancerous parts of
the liver, preoperative ICG-Rss.

4. Data analysis

Statistical analysis between two background
groups was done by chi-square test. Survival was

(%) 100J

Cumulative _J

IFN group (n=20)
rate

57.0

50 1
p=0.0083

28.8

non-IFN group (n= 182)

T T T T T
0 5 10
Survival rate (year)

T L 1 T T T

Fig. 2 Disease-free survival rate
There was a statistically significant difference (p=
0.0083) in 5-year disease-free survival rate between the
groups, with 57.0 and 28.8% in the IFN group and non-
IFN group.

calculated with the Kaplan-Meier method and
evaluated by log-rank test. Multivariate analysis
was done using the Cox proportional hazard regres-
sion model. A p value less than 0.05 was considered
to indicate a statistically significant difference. Val-
ues were expressed as means * standard deviation.
Results

There were no significant differences in back-
ground factors, age, male: female ratio, resected tu-
mor size, number of tumors, gross type of the re-
sected tumor, degree of differentiation, presence of
cirrhosis in non-cancerous parts of the liver, or pre-
operative ICG-R;s between the IFN group and the
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Fig. 3 Cumulative survival rate by therapy effect in
the IFN group
The 10-year cumulative survival rate by therapy ef-
fect in the IFN group was 100, 66.7, and 66.7% in the
SVR group, NR group, and BR group.

%) 100
2 SVR group (n=6)
Cumulative
rate
50
NR group (n=10)
BR group (n=4)
0
= — — T T
0 5 10
Survival rate (year)

Fig. 4 Disease-free survival rate by therapy effect in
the IFN group
The 5-year disease-free survival rate by therapy ef-
fect in the IFN group was 80.0. 60.0, and 25.0% in the
SVR group. NR group, and BR group.

Table 3 Univariate analysis of survival rate

Survival rates after

Variables Category hepatectomy prvalue
3-year 5-year

Age (yrs) 260 (n=107) 826 679 0.2147
<60 (n=95) 95.3 78.3

Gender male (n=161) 89.6 756 02732
female (n=41) 86.1 62.8

Resected tumor size {(mm) =20 (n=90) 913 797 0.0481
>20 (n=112) 86.7 67.1

Number of tumors single (n=138) 89.2 773 0.1431
multiple (n=64) 884 66.4

Gross type simple nodular type with indistinct margin (n=29) 885 79.6 0.1844
simple nodular type (n=173) 89.0 718

Degree of differentiation well (n=60) 94.3 822 0.2104
moderately or poorly (n=142) 86.6 69.1

Non-cancerous liver parenchyma liver cirrhosis (n=127) 87.7 70.1 0.2856
non-liver cirrhosis (n=75) 91.2 794

Preoperative ICG Ris (%) <20 (n=145) 89.2 773 0.0487
>20 (n=57) 882 639

Interferon therapy IFN (n=20) 100 100 0.0005
non-IFN (n=182) 874 69.3

ICG Ry indocyanine green retention at 15 minutes, IFN: interferon therapy.

non-IFN group (Table 2).

The 5 and 10-year cumulative survival rates
showed a statistically significant difference (p=
0.0005) between the groups, with 100 and 69.8% in
the IFN group and 69.3 and 16.8% in the non-IFN
group, respectively (Fig. 1).

There was a statistically significant difference
(p=0.0083) in b-year disease-free survival rate be-
tween the groups, with 57.0 and 28.8% in the IFN
group and non-IFN group, respectively (Fig. 2).

The 10-year cumulative survival rate by therapy
effect in the IFN group was 100, 66.7, and 66.7% in

the SVR group, NR group, and BR group, respec-
tively (Fig. 3). The 5-year disease-free survival rate
by therapy effect in the IFN group was 80.0, 60.0,
and 25.0% in the SVR group, NR group, and BR
group, respectively (Fig. 4).

In univariate analysis of survival rate, patients
with tumors 20 mm or less in greatest dimension,
low preoperative ICG-R;s levels and those treated
with IFN therapy showed improved survival rates
(Table 3). In multivariate analysis of survival rate,
low preoperative ICG-Rs levels and IFN therapy
were revealed to be independent factors associated

—370—



29

Table 4 Multivariate analysis of survival rate

Variables Wald x? p-value Hazard ratio
Preoperative ICG Ris (%)
=20 (n=145) 0.0004 0.366
>20 (n=57)
Interferon therapy
IFN (n=20) 0.0004 10415

non-IFN (n=182)

ICG Ris: indocyanine green retention at 15 minutes, [IFN: interferon therapy.

Table 5 Univariate analysis of disease-free survival rate

Survival rates after

Variables Category hepatectomy prvalue
3-year 5-year

Age (yrs) =60 (n=107) 483 239 0.4419
<60 (n=95) 51.3 393

Gender male (n=161) 50.1 337 0.1635
female (n=41) 49.2 264

Resected tumor size (mm) =20 (n=90) 67.3 514 <0.0001
>20 (n=112) 350 156

Number of tumors single (n=138) 55.2 404 0.0062
multiple (n=64) 39.8 170

Gross type simple nodular type with indistinct margin (n=29) 69.4 47.3 02117
simple nodular type (n=173) 46.3 295

Degree of differentiation well (n=60) 59.8 456 0.0400
moderately or poorly (n=142) 455 26.7

Nen-cancerous liver parenchyma liver cirrhosis (n=127) 475 29.0 0.0551
non-liver cirrhosis (n=75) 54.1 388

Preoperative ICG Ris (%) <20 (n=145) 50.1 325 04354
>20 (n=57) 492 321

Interferon therapy IFN (n=20) 794 570 0.0083
non-IFN (n=182) 459 288

ICG Ris: indocyanine green retention at 15 minutes, IFN: interferon therapy.

with improved survival rate (Table 4).

In univariate analysis of disease-free survival
rate, patients with tumors 20 mm or less in greatest
dimension, those with single tumors, those with
well differentiated HCC, and those treated with IFN
therapy showed improved disease-free survival
rates (Table 5). In multivariate analysis of disease-
free survival rate, tumors 20 mm or less in greatest
dimension, single tumors, low preoperative ICG-R s
levels and IFN therapy were revealed to be inde-
pendent factors associated with improved disease-
free survival rate (Table 6).

Discussion

IEN therapy for hepatitis C virus antibody posi-
tive patients has previously been reported to be ef-
fective in inhibiting oncogenesis and improving

liver function”. Inhibition of the development of
HCC has been reported in groups in which trans-
aminase normalized or HCV-RNA became negative
after IFN therapy”. Ikeda et al. have reported that
IFN after hepatectomy or percutaneous ethanol in-
jection therapy for hepatitis C virus-related HCC
prevented recurrence”. Kubo et al. conducted a ran-
domized controlled trial of postoperative IFN ther-
apy for hepatitis C virus-related HCC and reported
a significant reduction in recurrence rate in the IFN
group”. Lower postoperative recurrence rates of
hepatitis C virus-related HCC have been reported
in patients who underwent preoperative IFN ther-
apy”.

On the other hand, there have also been numer-
ous reports on the antitumor effect of IFN therapy.
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Table 6 Multivariate analysis of disease-free survival rate

Variables Wald x? p-value Hazard ratio
Resected tumor size (mm)
=20 (n=90) 14.404 0.0001 0452
>20 (n=112)
Number of tumors
single (n=138) 4562 0.0327 1545
multiple (n=64)
Preoperative ICG Ris (%)
=20 (n=145) 4.040 0.0444 0645
>20 (n=57)
Interferon therapy
IFN (n=20) 8.771 0.0031 2.500

non-IFN (n=182)

ICG Ris: indocyanine green retention at 15 minutes, IFN: interferon therapy.

Direct basic research includes reports on expres-
sion of cancer antigens'”, cell cycle delay'", and cell
damaging action'®, and indirect research includes

1h

NK cell activation”, macrophage activation"', and
T-cell activation”™. A recent study has reported
high doses of IFN to control highly-metastatic hu-
man HCC dose-dependently through inhibition of
angiogenesis'®. Single administration of IFN-alpha
has been reported to be effective in reducing the
size of unresectable HCC in clinical cases"”. There
have also been reports indicating no antitumor ef-
fect by single administration alone'.

Some studies report a high antitumor effect when
IFN-alpha was combined with 5-fluorouracil (5-FU),
such as elevated intracellular concentrations of 5-
FU intermediary metabolites by IFN-alpha"'and in-
creased tumor cell apoptosis”. The treatment has
also been reported to be effective in clinical HCC
cases with low AFP levels®. In addition, several
studies have reported efficacy by combination che-
motherapy with IFN, 5-FU and other anticancer
agents. In far-advanced HCC with tumor emboli in
the main portal trunk and distant metastasis, im-
proved outcomes have been reported with com-
bined therapy with cisplatin ?, cisplatin and
methotrexate®, and cisplatin and doxorubicin®™. Re-
cently, Sakon et al. have reported that combined in-
traarterial 5-fluouracil and subcutaneous IFN-alpha
therapy for advanced HCC with tumor thrombi in
the major portal branches has a highly important
antitumor effect”. These reports suggest that, in

addition to preventing multicentric carcinogenesis,
IFN therapy is useful for its antitumor effect on
HCC itself.

Our present study was consistent with these re-
ports, showing a significantly better 10-year cumu-
lative survival rate in the IFN group (69.8%) than in
the non-IFN group (16.8%). With regard to disease-
free survival rate, although cases of recurrence
were seen in the IFN group, there was a significant
difference in 5-year disease-free survival rates, with
57.0 and 28.8% in the IFN group and non-IFN group,
respectively. In addition, postoperative IFN therapy
was revealed to be an independent factor for im-
provement of both survival and disease-free sur-
vival rates. Interestingly, however, by the 10th
postoperative year disease-free survival showed
nearly identical curves and rates, a result which dif-
fered from our original objective of preventing mul-
ticentric carcinogenesis by eliminating the hepatitis
C virus. This strongly suggests that postoperative
IFN therapy for hepatitis C virus-related HCC is not
only effective in controlling multicentric carcino-
genesis by eliminating the hepatitis C virus as an
antiviral agent as described above' ¥, but also has
an antitumor effect of delaying postoperative recur-
rence of occult carcinoma.

However, with regard to the cumulative survival
rate by long-term therapy effect in the IFN group,
the 10-year survival rate was 100% in the SVR
group, showing good results in the SVR group. With
regard to the disease-free survival rate by therapy
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effect in the IFN group, the 5-year disease-free sur-
vival rate was 80.0% in the SVR group. This sug-
gests that, if the hepatitis C virus can be completely
eliminated, multicentric carcinogenesis can be effec-
tively controlled.

In conclusion, these results indicate that postop-
erative IFN therapy for hepatitis C virus-related
HCC can significantly improve survival and disease-
free survival rates, strongly suggesting the possibil-
ity that it has the dual effect of delaying postopera-
tive recurrence of HCC and controlling multicentric
carcinogenesis.

Even if curative resection of HCC is achieved, re-
currence in the remnant liver is common. Future
research should focus on how to control multicen-
tric carcinogenesis and recurrence. Postoperative
IFN therapy for hepatitis C virus-related HCC was
found to be an effective adjuvant therapy that sig-
nificantly improved survival and disease-free sur-
vival rates, although further study with a greater
number of patients is necessary.
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CEIFFR ™Y A v ARSI T 2% A ¥ —7 21 (IFN) BEOEHFHRICOWVWTHRET L.
1990~1999 FE DO MIZ, FRIFFER 65 LT, EHHRAZE S0 mm LT, UIBEARNIRE S HEAMEHR T /2138 R
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SL L1 FORTHBIENBELT-72208E 20 ba— LB 18282 BT, MEMOT R, HikBREE
g, BEBEERCOWVTHRI L. BRETIE, E# S5, UREESR EEEK YBRERNIRE, &mE
MR SR, JEFGAFHLE, 4780 ICGRIS MECIIMBMICAREE L h o7, WERBEGEETIE, 54/10
EHIFN BT 100/698%, non-IFN BT 693/168% THH, HFEEX® L > CIFN#VRIFTH 7. BERLEHF
FTHS5ETIFN HEH57.0%. nonIFN BEAT288% CTHIBHMICABEEL IO, ZERBNICBLTII#H%E
. EEHRAET L ICHHE IFN FRERTOAESFHR L LTHE SR L Ladss, Wik 10 FF ok
BREFFRIZIFN, nonIFN#H & IFIZRIEDERE L -7, CEFFRY AV ABHIFHBRE 26§ 247%% IFN
BT HT MBI RR AT 74 O occult carcinoma O BHIEIL % BIE X G L HUEERIR L. T4 VAR S5OSO RRE
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—374—



	79巻8号p367pg
	79巻8号p368pg
	79巻8号p369pg
	79巻8号p370pg
	79巻8号p371pg
	79巻8号p372pg
	79巻8号p373pg
	79巻8号p374pg



