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ABSTRACT

We conducted a case-control study to elucidate factors contributing to the
development of hepatocellular carcinoma (HCC) in Hyogo Prefecture, Japan where
its incidence is high. In this study, the incidence of hepatitis virus infection in HCC
patients and lifestyle factors including dietary and drinking habits were investigated.
One hundred and eight patients with HCC (89 males and 19 females) and 93 controls
(63 males and 30 females) were enrolled. Hepatitis C virus (HCV) antibody was
identified in 87% of cases of which HCV-RNA was further detected in more than 95%.
Genotype distribution of HCV was similar to that reported for the Japanese infected
with HCV. There was a positive correlation between HCC and history of blood
transfusion (both male and female) and surgery (male). Alcohol consumption over a
period of 30 years was higher in the HCC patients than in controls; but not significant.
These data indicated that HCV infection is a primary contributing factor to the

development of HCC in Hyogo Prefecture.
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INTRODUCTION

Incidence of hepatocellular carcinoma (HCC) is high in Africa and south-east
Asia.? It is also common in Japan and its incidence is increasing.'® Hyogo
Prefecture has higher than national average incidence and mortality and is
exceptionally high within the Hanshin area and the area facing the Inland Sea.®> A
case study of primary liver cancer in the prefecture was conducted in 1987. At that
time the HBs antigen-positive rate was 21% and 67% of cases had a history of
hepatitis. However, that study was not a case-control and information of hepatitis C
virus (HCV) infection was not obtained. After the discovery of HCV,® the
important role of infection with this virus in the pathogenesis of HCC has been shown

in many studies.!'*

But the role of specific HCV genotypes in HCC development
has not been determined.’>?"

In this study we examined hepatitis viral infection in combination with lifestyle
factors such as diet, alcohol consumption and smoking which might be related to

development of HCC in Hyogo area.

MATERIALS AND METHODS

Subjects

Cases were newly diagnosed subjects recruited from 20 major hospitals located
in Hyogo Prefecture in Japan during 1993-1996. All cases were HCC. Preliminary
diagnosis was made by the abdominal ultra sonography, « -fetoprotein, protein
induced by vitamin K absence or antagonist- Il (PIVKA Il ) or abdominal computed
tomography and confirmed in most cases by angiography. Pathological diagnosis
was made with 66 cases (64%).

Controls were inpatients recruited in the same hospitals diagnosed as free of
cancer, liver disease, HBV and HCV. Controls were patients with gastroduodenal
ulcers (35 cases), diabetes (24 cases) hypertension (12 cases), colorectal polyps (2
cases) and bronchial asthma (lcase). Hospital controls were chosen because they
are more likely to be willing to cooperate than healthy individuals, thus minimizing
bias to response and they are easily identified and readily available in sufficient
numbers, thus minimizing cost and effort in the program. Controls were matched

for sex and age (£ 5 years).
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All the cases and controls were living in Hyogo Prefecture and the majority of

them were born in the same prefecture (59%).

Methods

We obtained informed consent from all subjects. Each completed a self-
administered questionnaire. The questionnaire was composed of items related to
living history, medical history and lifestyle. Living history included places of birth
and residence, marital state and occupation. Medical history included past and
family histories and histories of blood transfusion and surgical operation. Items
related to lifestyle included regularity of daily life, sleeping hours, dietary, smoking
and drinking habits. For smoking and drinking habits, their amounts of
consumption over the past 30 years were asked.

Information with regard to methods on diagnosis and blood chemistry including
presence of HBs antigen and HCV antibody were obtained from the questionnaire
filled in by the doctor in charge. The attending physician drew 5ml of blood from
all subjects with heparin and an additional 5ml from HCC cases and the serum was
separated. HCV genotype of HCV-antibody positive serum samples was analyzed
either at the laboratory of one of the authors” as previously reported and at a contract
laboratory.

Correlation between HCC and items related to living history, medical history

and lifestyle was analyzed by the x* methods.
RESULTS

Case results were obtained for 89 males and 19 females. Their average ages

were 62.3 1 8.2 for males and 66.1 £ 6.1 for females.

Hepatitis virus infection results

As shown in table I , 87% of cases were positive for HCV antibody. The HBs
antigen-positive rate was 9% and mixed infection with HCV and HBV was found in

4% of cases.
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Table [ . Incidence of HCV antibody- or HBs antigen-positive cases.
male female total

HCYV antibody(+) 76/89 (85)* 18/19 (95) 94/108 (87)

HBs antigen(+) 9/86(10) 0/18 (0) 9/104 (9)

Mizxed infection 4/86( 5) 0/18 (0) 4/104 (4)

* positive cases / total subjects (%)
Of 83 HCV antibody-positive cases from whom blood samples were obtained,

HCV-RNA was positive in 81 cases. Its genotype distribution is shown in Table I,
and it is similar to that reported for Japanese blood donors infected with HCV.'¥

TableIl . HCV-RNA genotype distribution.

1b 2a 2b 3b unclassified total
52 19 4 4 2 81
(66) 24) (3) (5)

* Number of subjects (%)

Significant differences between cases and controls

Analysis was done with 74 cases (57 males and 17 females) and 74 controls (57
males and 17 females) matched for age and sex.

As shown in Tablelll, history of blood transfusion in both sexes and history of
operation in males were significantly correlated with HCC. Apparently higher
ratios of family history of hepatitis C (11/51, 22%) and being single (4/57, 7%) in
male cases were observed compared with controls (0/52 and 0/57, respectively) but

statistical analysis on the significance was not able to be done.

Tablelll, Items significantly correlated with HCC.
cases controls P value
History of blood transfusion male 21/50 (42)* 6/55 (1) <0.05
female  7/14 (50) 2/16 (13) <0.05
History of operation male _ 38/57 (67) 26/56 (46) <0.05

® corresponding subjects / subjects who answered (%)

Total amount of alcohol consumption over the past 30 years as pure ethanol
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was higher in cases (613 ) than in controls (469 0 ) in males, although the
difference was not statistically significant. Other life styles factors such as diet,

sleep, hobby and regularity of daily life were not correlated with HCC.
DISCUSSION

About 90% of cases of HCC in the present study were positive for HCV
antibody and more than 95% of these were also positive for HCV-RNA. The HCV
antibody-positive rate of people of 45 years or more, who took health checks at health
centers in Hyogo Prefecture was 3.1% and among all HCV antibody-positive subjects,
60% were positive for HCV-RNA. The figures were similar to the national
average.”” HCV-RNA was present at a higher rate in HCC cases than in the general
population. Thus the persistence of HCV-RNA may be a good marker for the
devélopmcnt of HCC. Genotype distribution of HCV was almost the same as that
reported for the non-HCC Japanese population infected with HCV.'?

HBV infection was found to have decreased in this study compared with the
study in 1987 in the same prefecture. It should be noted that there are many cases
where HBV-DNA is present in the liver or blood although HBs antigen is negative®?
and these cases are also prone to develop HCC.'"” Cases of mixed infection with
HCV and HBV'? in the present study was 4%. Accordingly, a very strong
correlation of HCV infection with HCC development '*'"*®?” was confirmed also in
the present study.

Correlations of history of blood transfusion and surgery with HCC shown in
this study all indicate HCV transmission to cases of HCC.

There was also a possibility of higher alcohol consumption being correlated

)

with development of HCC mostly due to HCV infection.'” Some proposed

mechanisms for ethanol-induced hepatocarcinogenesis include: higher replication of
HCV;'” induction of microsomal metabolizing enzymes (p450s) resulting in
activation of procarcinogens; depression of the vitamin A level; and

) No other lifestyle factors were found to be of significance

)

immunosuppression.*
although smoking has been reported as of importance.*

In Japan infection with HCV and HBV is now much reduced because of the
introduction of new preventive measures. However, there is still a significant
number of subjects infected with HCV and HCC may be increasing. A very high
positive rate for HCV-RNA in HCC cases compared with those positive for HCV
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antibody in regular health checks suggests the importance of the test for HCV-RNA in
cases of positive antibody regardless of the presence or absence of clinical symptoms
of liver damage. And in cases positive for RNA, its eradication by interferon
treatment is essential. Avoiding from drinking too much alcohol is another

preventive measure.
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