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Modalities of prevention of recurrence after tumor
ablation/resection of HCC

MASAO OMATA

Department of Gastroenterology, University of Tokyo, Fapan

Abstract Hepatocellular carcinoma (HCC) is now the third cause of death in Japan. For the last 20-
30 years, there has been an exponential increase of HCC and now reaching 34,000 death a year. Approx-
imately 80% of those are due to hepatitis C virus (HCV) infection, and 10-20% due to hepatitis B virus
(HBV). Thus, we need to find a better way of prevention from infection to development of HCC. By
understanding the ‘natural’ course of the infection, we may find the strategies to prevent HCC (primary
prevention), and also to prevent the recurrence in patients who already developed HCC (secondary pre-
vention). This will drastically reduce the incidence of HCC, and prolong the patients’ life.

© 2004 Blackwell Publishing Asia Pty Ltd

Key words: HCV, HBV, HCC, prevention.

INTRODUGTION

In Japan, hepatitis C virus (HCV) is playing a key role
in 80% and hepatitis B virus (HBV) in 10% of hepato-
cellular carcinoma (HCC).! It appears we can find the
patients at high risk of HCC, and can be prevented by
treating the virus infection.

PRIMARY PREVENTION OF HCC

The effectiveness of interferon therapy against
hepatitis C virus infection was shown in many studies
including ours.?* In Japan, by the 6-months protocol of
interferon monotherapy, about 30% of the treated
patients showed sustained virologic response. Factors to
predict the response were now agreed and that serum
low virus load and non-1b HCV genotypes were easy to
be treated.®’

In 1994, we set up a national surveillance program for
HCC development among chronic hepatitis C patients
and enrolled about 2900 biopsy-proven cases. 1wo
thousand and four hundred of them received interferon
treatment, showing a sustained virologic response rate
of 33% on average.>>” The risk of HCC was reduced by
half among the interferon-treated patients as a whole,
and down to one-fifth among sustained virologic
responders. We also confirmed histologically the resolu-
tion of cirrhosis following sustained virologic response
and the calculated rate of fibrosis regression rate was
0.28 fibrosis stage per year.’

SECONDARY PREVENTION OF HCC

Complete removal of HCC nodules can be achieved by
surgical resection or by medical ablation. However,
recurrence is frequent even after with curative treat-
ment. The recurrence rate does not decline, or rather
increase with time, after initial treatments.®*!° Most
cases of late-phase recurrence are thought to be de novo,
because the non-neoplastic portion of the liver is often
fibrotic and still carry the high risk of the cancer. In
fact, the recurrence rate can be as high as 15-30% per
year.

Liver transplantation can be a solution for this prob-
lem. Another measure could be a medical one. After the
complete ablation of HCV-related HCC, we treated
49 patients with interferon." The rate of first recurrence
of HCC did not differ between the interferon-treated
patients and untreated controls. The recurrence was
vigorously treated with ethanol ablation in each patient.
The rates of second or third recurrence were different
between the two groups. The interferon-treated patients
as a whole had a survival rate of 68% at 5 years and 53%
at 7 years whereas untreated patients had a survival rate
of 48% at 5 years and 23% at 7 years. Survival rates in
sustained virologic responders were 78% at 5 years and
68% at 7 years. These results suggested that de novo
occurrence of HCC was suppressed along with the res-
olution of liver fibrosis by antiviral treatment. Interferon
and ribavirin therapy may facilitate better favorable
prognosis if combined with curative ablation therapy or
surgery.

Correspondence: Dr Masao Omata, University of Tokyo, Japan. Email: omata-2im@h.u-tokyo.ac.jp
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CHEMO PREVENTION OF HCC

Besides antiviral treatment, another approach to pre-
vent HCC is taken in several groups. Retinoid is well
known for prevention of HCC.!? Recent data indicate
that Vitamin K2 might prevent the development of
HCC. Recently, we found that Protein Kinase A plays a
key role in the action of Vitamin K.!?

CONCLUSIONS

After curative treatment of HCGC, still the recurrence
rate is as high as 15-30% per year. The treatment of
HCC should include the appropriate measures to pre-
vent the recurrence to improve patients’ prognosis.
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Prevention of Hepatocellular Carcinoma and Its Recurrence in
Chronic Hepatitis C Patients by Interferon Therapy

MASAO OMATA, HARUHIKO YOSHIDA, and YASUSHI SHIRATORI

Department of Gastroenterology, University of Tokya Graduate School of Medicine, Tokyo, Japan

Chronic hepatitis € Is a leading cause of hepatocelliular
carcinoma (HCC) worldwide. Prevention of chranic hep-
atitis C~related HCC is one of the most important issues
in current hepatology. We conducted 2 cohort studies,
one among patients with chronic hepatitis C mostly
without cirrhosis and another among those with com-
pensated cirrhosis, to confirm the prevention of HCC by
interferon. We also conducted a randomized controlled
study among patients with HCV-related HCC treated
completely by ablation to examine the effect of inter-
feron therapy on prognosis. With the chronic hepatitis C
cohort, we showed that the risk of HCC development,
which was strongly associated with the stage of liver
fibrosis, age, and gender, was reduced by interferon
therapy to one fifth among sustained virologic respond-
ers compared with untreated patients. Life expectancy
was also significantly prolonged. The benefit of inter-
feron therapy was greater among those with the higher
risk of HCC. We confirmed efficacy in HCC-prevention in
the second study among patients with compensated
cirrhosis who received interferon therapy. The third
study among HCC patients who had received complete
tumor ablation showed that interferon therapy was as-
soclated with better survival, primarily as a result of the
preservatlon of liver function and also probably preven-
tion of recurrence. We have shown beneficial effects of
interferon therapy on HCC prevention and liver function
preservation. They were the strongest in sustained viro-
logic responders. Further improvement in prognosis may
be expected in the future because the current combination
therapy of pegylated interferon and ribavirin shows higher

efficiency than interferon alone,

epatocellular carcinoma (HCC) is one of the most
Hcommon malignancies in Japan and elsewhere in
the world. Currently about 80%-90% of HICC patients
in Japan have HCV infeccion. Although no vaccine is
currently available to prevent HCV infection, we can pre-
vent acute HCV infecrion from becoming chronic by inter-
feron administration.'™ However, once it becomes chronic,
chronic hepatitis C progresses slowly but steadily co circho-
sis and might eventually lead to HCC. The annual inci-

dence of HCC among HCV-positive cirrhotic patients
has been reported to be 1.4%-3.3% in Europe and the
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United States and 3%-7% in Japan.*~® Although the
reason for the geographical difference has not been fully
elucidared, cereain risk factors for HCC. such as the age
and gender of patiencs, mighr have played a role. Increas-
ing incidence of HCC has been reported in European
councries and che United States recencly.” With the
higher incidence of HCC, we have stood rthe better
chance of evaluating the inhibitory effect of interferon
therapy on HCC development. In this report, we will
summarize our cohort studies conducted in Japan on the
prevention of HCC by interferon therapy, including the
inhibition of HCC recurrence.

Methods

We have published several articles on HCC prevention
by analyzing data obtained in 3 distinct studies. The firsc
cohort study consisted of approximarely 3000 consecutive
chronic hepatitis C patients who underwenc liver biopsy at 1 of
the 8 institutions in Japan thar participated in a narional
surveillance program for HCC development (University of
Tokyo, Chiba University, Nihon University, Osaka City Uni-
versity, Kawasaki Medical College, Kumamoto University,
Kurume University, and Nagasaki Medical Center). This
study, conducted by che Inhibition of Hepatocarcinogenesis by
Interferon Therapy Study Group, was ser up in 1994 and
supporred by the former Ministry of Health and Welfare of
Japan. Abour 2400 parients subsequently received interferon
therapy. and a sustained virologic response was achieved in one
chird of themn. The remaining parients were left uncreated for
various reasons. We have already published 4 acticles based on
the analyses of this cohore, #1012

When interferon therapy against chronic heparcitis C was
licensed in 1992 in Japan, the antiviral cherapy was (and stilt
is) contraindicated for patients with cirrhosis. However, it
seemns obvious, ac least to us, that patients with compensared
cirrhosis, with che highest risk for HCC development, are the
best candidates for the therapy, Thus, we conducted the second
cohort study to evaluate the efficacy and safecy of inrerferon
cherapy on compensated cirrhoric hepaitis C patients. We

Abbraviations used in this paper: HCC, hepatocellular carcinoma.
® 2005 by the American Gastroenterological Association
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focused on the effect of interferon therapy on HCC prevention
also in this study. This study was starced in 1996 as a malri-
center study wich 25 parcicipating instirurions, named the
Tokyo-Chiba Heparitis Research Group, enrolling 271 com-
pensated cirrhotic patients who received interferon therapy and
74 who did not. Three articles have been published on the
basis of this cohort study,'>'*

The survival of HCC patients has been subsrantially im-
proved recently as a result of che advances in medical and
surgical treatments. Nevertheless, prognosis of HCC patients
is strongly marked by frequent recurrence, even after appar-
ently curarive medical or surgical treacment. Consequently, we
strongly advocate that the goal of HCC trearmenc should
include effective prevention of recurrence. The rhird study was
started as a randomized controlled study with HCV-positive
HCC patients who received complete percuraneous ablacion
therapy at the Deparcmenc of Gastroenterology, University of
Tokyo Hospital, and subsequently underwenc interferon ther-
apy {n = 49} or did not (n = 25, control subjects). Consid-
ering the anciviral efficacy of interferon therapy at the time,
only those patients with low to moderate HCV load were
selecrively enrolled. We have published one article on the
effect of interferon therapy on prognosis studied among this
cohort. 'S

Results
Chronic Hepatitis C Cohort

In che article we published in 19994 we demon-
strated chat (1) che stage of liver fibrosis (advanced >
mild), age (old > young), and gender (male > female)
were independent strong risk factors of HCC; (2) inter-
feron therapy. with the observed sustained response rate
of 33.5%, reduced the risk of HCC by half; and (3) the
risk was further reduced, down to one fifth, when ana-
lyzed exclusively among sustained virologic responders.
The risk reduction was the most prominent among pa-
tients at stage F3, followed by chose at F2, ar F4, and at
F1, in che order of strength. Alchough the risk of HCC
was the highest among F4 patients, they exhibited low
sustained response rate and consequently low-risk reduc-
tion, showing a limitation of conventional therapy. We
subsequently demonstrated that interferon cherapy sig-
nificantly prolonged survival by reducing the incidence
of both HCC and hepatic failure."' We afso showed
evidence of hisrologic improvement of the liver in sus-
tained virologic responders.'®

Cirrhotic Cohort

Cirrhoric parients exhibited lower sustained re-
sponse rate, 64 of 271 (23.6%), compared with the
Inhibition of Hepatocarcinogenesis by Interferon Ther-
apy cohort consisting mainly of noncirrhotic patients.
Nevertheless, during the mean follow up of 6.8 years, the
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cumulative incidence of HCC significantly differed be-
tween the incerferon-treated group as a whole and che
concrol subjects, showing an adjusted relative risk of
0.54 (95% confidence interval, 0.33-0.89)."> The effect
was much scronger among sustained virologic responders
with a relative risk of 0.05 (95% confidence interval,
0.006-0.34) against uncreated parients. Survival was
also significancly better in the interferon-treated group.
There was no liver-related dearh (those caused by HCC,
liver failure, or varix ruprure) among 64 sustained re-
sponders, in concrast to the facr char 19 of 74 untreated
patients died of liver-related causes.

Hepatoceliular Carcinoma Cohort

Among chis cohort, 49 patients received inter-
feron therapy after complete ablation of all HCC lesions.
of whom 14 (28.6%) showed sustained virologic response
and another 21 had susrained biochemical response, ie.
persistent normalization of serum aminotransferase level.'®
During the observation period of 7.1 years on average,
the cumulative HCC recurrence did not differ signifi-
cantly between the interferon-created and untreated
groups, although there was a trend of divergence be-
rween the cumulative recurrence curves of the 2 groups
after 2 years of treacment. However, cumulative survival
did differ significancly between the 2 groups. In partic-
ular, susrained virologic responders showed excellent sur-
vival rates of 86% at 3 years, 78% at 5 years, and 68%
at 7 years. The survival curves seemed to diverge further
in the late phase.

Discussion

Chronic HCV infection is the major cause of HCC
in Japan and various countries in the world. Horizoncal
transmission of HCV passed its peak decades ago in
Japan'” and seems to be doing so in most countries, but
it is estimated that about 170 million people worldwide
have chronic hepartitis C. We have shown that interferon
therapy reduces the risk of HCC among chronic hepatitis
C patients. The effect was also shown among compen-
sated cirrhotic paciencs, although sustained virologic re-
sponse rate was low compared with noncirrhoric patients.
In addicion, progression to hepatic failure was also in-
hibited by interferon therapy. Taken togecher, interferon
therapy led to improved life expectancy by reducing
liver-related deachs, HCC, and liver failure, whereas
liver-unrelated deachs remained unchanged. Interferon
therapy was also shown to improve survival when ad-
ministered to HCC patients after complete ablation of
primary HCC by preserving liver function and probably
by also inhibiting recurrence. We used convenrional
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interferon monotherapy in the previous studies men-
tioned here. Because the beneficial effect of interferon
therapy was stronger by far in virologic sustained re-
sponders than in nonresponders. current antiviral ther-
apy, namely the combination of pegylated interferon and
tibavirin, can be expected to improve prognosis of pa-
tients much more.

Conclusions

We have demonstrated that interfcron cherapy
improves prognosis of HCV-positive patieats in any of
the following 3 stages, chronic hepatitis withour cirrho-
sis, compensated cirrhosis, and complicated wich HCC,
through 3 successive cohort studies.
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