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Prevalence of Viral Hepatitis Markers in Korean Patients with

Hepatocellular Carcinoma

The positive rates of hepatitis B surface antigen (HBsAg) and antibody to hepa-
titis C virus (anti-HCV) were analyzed according to year, sex, age, and serum
ALT levels in 1,370 patients with hepatocellular carcinoma (HCC) who visited
the Korea Cancer Center Hospital between January 1989 and December 1994.
The positive rate of HBsAg was 68.8 to 76.0% per year in patients with HCC,
while that of anti-HCV was 3.2 to 9.8% per year. No sex predominance was
found in the positive rates of HBsAg and anti-HCV. HBsAg positivity was dis-
tributed mostly in the 41 to 50 age group, whereas anti-HCV positivity was
distributed mostly in the over 50 age group. Higher positive rate of anti-HCV
was observed in HCC patients with serum ALT levels above the normal range
than in those with serum ALT levels within the normal range. However, elevated
serum ALT levels above the normal range was not related to the positve rate
of HBsAg. The relatively low prevalence of anti-HCV in patients with HCC sug-
gests that the role of HCV infection in the development of HCC lower than
that of HBV infection in Korea. However, our results suggest that HCV is another
potent risk factor for HCC even in HBV endemic areas.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
common cancets among Koreans. The crude annual inci-
dence rate in Seoul from 1991 to 1992 was reported as
21.1 per 100,000 for males and 7.0 for females (1). The
morttality rate of HCC among Koteans was one of the
highest in the wotld and was reported as 35.4 per
100,000 for males and 12.0 for females in 1990 (2).
Chronic hepatitis caused by hepatitis B vitus (HBV) ot
hepatitis C virus (HCV) infection has been estimated as
a major tisk factor for the development of HCC in
Koreans (3-5). Previous studies of the prevalence of viral
hepatitis markers in Korean patients with HCC showed
that only a small proportion of patients (10.3-17.0%)
wete positive for the antibody to HCV (anti-HCV) and
suggested that HCV infection seemed to play a less im-
portant role in the etiology of HCC in Kotea where HBV
is highly endemic compated to HCV infection (3-5).
These results ate likely to be consistent with the reports
of other countries whete HBV is endemic, such as China
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(6, 7), Taiwan (8-10), and South Aftica (11). However,
the prevalence of anti-HCV positivity vaties among the
reports of several institutions in Korea; Shin et al.
reported 10.3% anti-HCV total positivity based on a
study of 194 patients with HCC from August 1990 to
February 1993 (4), whereas Lee et al. reported 17.0%
anti-HCV total positivity among 336 patients with HCC
between November 1990 and May 1991 (5). However,
these studies were performed not only with few subjects
but also for short petiods. In addition, they determined
the positivity of anti-HCV using mainly the 1st gen-
eration enzyme immunoassay (EIA) test. It seems to be
necessaty to evaluate prevalence with a more number of
subjects and for a longer period, and using the 2nd
genetation EIA test which is known to show imptoved
sensitivity and specificity compared to the 1st generation
ETA test (12, 13). Our studies included more patients
with HCC for a longer period than previous studies in
Korea. Furthermore, we analyzed the disttibution of the
seroptevalence of HBsAg and ant-HCV in patients with
HCC according to sex, age, and serum ALT levels.
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Table 1. The positive rates of HBsAg and anti-HCV in patients with hepatocellular carcinoma (HCC) by year

y HBsAg (+) ANti-HCV (+) HBsAg (+) & AntiHCV (+)
ear
No. tested Positive rate (%) No. tested Positive rate (%) No. tested Positive rate (%)
1989 178 70.8 - - - -
1990 248 73.0 - - -
1991 208 68.8 127 3.2 120 0
1992 233 725 215 9.8 214 1.9
1993 200 76.0 192 8.3 192 1.0
1994 254 74.0 248 6.5 248 1.2
Total 1,321 72.6 782 7.4 774 1.2
MATERIALS AND METHODS HCC from January 1989 to December 1994 was 68.8
to 76.0% per year, while that of ant-HCV among 782
Subjects patients with HCC from January 1991 to December 1994

The subjects consisted of 1,370 patents with HCC
who were admitted to the Korea Cancer Center Hospital
between January 1989 and December 1994. Among
them, 1,321 patients wete tested for HBsAg from Jan-
uaty 1989 to December 1994, while 782 patients wete
tested for ant-HCV from January 1990 to December
1994. The number of cases confitmed by histologic
findings, such as aspiration cytology or liver biopsy were
722 cases (52.7%). Without histological confirmation,
the diagnosis of HCC was accepted in the 648 cases
(47.3%) based on the approptiate radiological findings of
the liver, such as ultrasonography, computed tomog-
raphy, ot angiogtaphy accompanied with elevated serum
alpha-fetoprotein (AFP) levels.

Serologic tests

HBsAg was detected by radioimunoassay (RIA) from
January 1989 to December 1990 and thereafter by en-
zyme immunoassay (EIA) (Abbote Lab., Chicago, IL,
U.S.A). Anti-HCV was detected by the 2nd generation
EIA method (Abbott Lab., Chicago, IL, U.S.A.).

Statistical analysis

The chi-square test or Student t-test was used for
group comparisons using the SPSS (Statistical Pakages for
Social Science) program.

RESULTS

The positive rates of HBsAg and anti-HCV among pa-
tients with HCC patients by year

The positive rate of HBsAg among 1,321 patients with

was 3.2 to 9.8%. The rate of coinfection with HBV and
HCV in 774 patients with HCC was less than 1.9% pet
year from Januaty 1991 to December 1994 (Table 1).

The positive rates of HBsAg and anti-HCV according to
sex

As shown in Table 2 and 3, the overall prevalence of
HBsAg was slightly higher in males (73.7%) than in
females (67.6%) in patients with HCC, but the difference
was not statistically significant (P>0.1). The overall prev-
alence of anti-HCV did not show preponderance (P>0.1)
between males (7.1%) and females (7.3%).

The positive rates of HBsAg and anti-HCV according to
age

As shown in Tables 2 and 3, the prevalence of HBsAg
in patents with HCC was higher in the 41 to 50 age
group than in any other age group. On the other hand,
the positive rate of anti-HCV in patients with HCC was
the highest in the over 51 age group. The positive rate

Table 2. The postive rate of HBsAg in patients with hepato-
cellular carcinoma (HCC) according to sex and age

Group No. tested Positive rates (%)
Sex Male 1,080 73.7%
Female 241 67.6
Age (year) 0-20 7 28.6
21-30 16 81.3
31-40 123 84.6
41-50 366 86.0"
over 51 809 64.9

*P>0.1 compared with females
TP<0.01 compared with 20 and over 51 age groups
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Table 3. The positive rate of anti-HCV in patients with hepato-
cellular carcinoma (HCC) according to sex and age

Group No. tested Positive rates (%)
Sex Males 631 7.1*
Females 151 7.3
Age 0-20 3 0
21-30 10 0
31-40 84 0
41-50 218 1.8
over 51 467 1141

*P>0.1 compared with females
TP<0.01 compared with 31-40 and 41-50 age groups

of HBsAg had a tendency to increase from less than 20
age group to 41-50 age group and then declined ab-
ruptly from over 51 age group. Howevet, patients with
anti-HCV positivity were not found from less than 20
age group to 41-50 age group and increased abruptly
from over 51 age group.

The positive rates of HBsAg and anti-HCV according to
serum ALT levels

Although the prevalence of HBsAg was slightly higher
in HCC patients above the setum ALT level 30 IU/L
(76.7%) than in those with below this ALT level (64.7
%), these figures were not statistically significant (P>
0.1). On the other hand, the prevalence of anti-HCV was
significantly higher (P<0.05) in HCC patients above the
serum ALT level 30 IU/L (8.2%) than in those with
below this ALT level (5.2%) (Table 4).

DISCUSSION

The incidence of HCC is particulatly high in South-
eastern Asia and Africa in geographical distribution (15,
16). In these ateas, several countries, such as China (6,
7), Taiwan (8-10), Hong Kong (17), Korea (3-5), Mo-
zambique (18), and South Africa (11) have been known
as HBV endemic areas. HBV infection has long been
considered as a major risk factor for the development of
HCC, particulatly where HBV is endemic (19). Howevet,
since the discovery of HCV (20) and the development of
the EIA test which can detect anti-HCV (21), many
studies concerning the association of both HBV and
HCV infections with HCC have been petformed by many
researchers from different countries. These studies have
been reported that HCV infection is another major
pathogenic agent that could independently contribute to
the development of HCC and that the prevalence of
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Table 4. The positive rates of HBsAg and anti-HCV in patients
with hepatocellular carcinoma (HCC) according to serum ALT
levels

Group No. tested  Positive rates (%)
HBsAg (+) ALT*< 30 453 64.7

ALT > 30 868 7677
Anti-HCV (+)  ALT <30 271 52

ALT > 30 511 g2t
*Unit: 1U/L

'P>0.1 compared with ALT<30
tP<0.05 compared with ALT<30

HCV infection estimated as anti-HCV positivity vaties
depending on its geographical distribution (22). In Japan
where the incidence of HCC is one of the highest in the
wotld, the prevalence of anti-HCV reported was also the
highest among Far Eastern countries (23, 24). Hamasaki
et al. reported that the positive rate of anti-HCV was
58% in HBsAg negative patients with HCC (24). This
result was as high as the prevalence in Western countties
(54.0-55.5%), such as Spain (25) and Italy (26). On the
other hand, the reports from southern China (7), Taiwan
(8-10), Hong Kong (17), and Korea (4, 5) showed a rela-
tively low ptevalence of anti-HCV positivity in patients
with HCC. In Taiwan (8-10), anti-HCV positivity was
reported to be from 11.0 to 19.5%, wheteas in Hong
Kong (17) and the Guangxi province of southern China
(7) the prevalence of anti-HCV was repotted to be 7.3
and 5.4%, tespectively.

Even in Korea, teports tegarding the prevalence of
antd-HCV in patients with HCC varied from one insti-
tution to another. Shin et al. reported that the positive
rate of anti-HCV in 184 patients with HCC was 10.3%
(4), while Lee et al. reported 17.0% of anti-HCV posi-
tivity in 336 patients with HCC (6). Out results of the
positive rate of anti-HCV were lower than these two
studies in Kotrean patients with HCC and rather com-
parable to those of Hong Kong (17) and the Guangxi
province of southern China (7). This vatiability of the
prevalence of anti-HCV even in Korea may be attributed,
in part, to the methods of anti-HCV EIA tests used in
these studies. Since the 1st generation EIA test which
detects anti-c100-3 was found to produce false positive
results particulatly when old sera were used (27), the
ptevious studies by Shin et al. and Lee et al. which used
mainly the 1st generation EIA test might be considered
an overestimation of anti-HCV positivity compared with
our studies which used the 2nd generation EIA test
which detects anti-c22-3 and anti-c33¢ as well as and-
c100-3. A lower prevalence of anti-HCV reported in the
Guangxi province of southern China (7) in which the 2nd
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genetation EIA test was used, unlike other teports from
Taiwan (8-10) and Hong Kong (17) where the 1st gen-
eration EIA test was used, seems to support out results
on anti-HCV positivity. However, since previous reports
based on the 2nd generation EIA test have been con-
siderably rare so far, further studies not only with 2nd
genetation EIA test but also with 3rd generation EIA
test will be requited to clarify the variability of the
prevalence of anti-HCV caused by the different methods
of EIA tests. On the assumption that confounding risk
factors for HCC other than viral factor are almost
identical in Korea, the characteristics of the study pop-
ulation and the duration of study may be the other
possible explanations for the variability of ant-HCV
positivity.

While Jung et al. repotted a decreasing tendency in
the annual trend of both HBsAg (from 6.87% to 3.76%
pet year) and anti-HCV positivides (from 0.58% to 0.37
% per year) in blood donors (14), no such tendency was
demonstrated in patients with HCC. However, it is still
unclear whether the decreasing tendency of these viral
hepatitis markers in blood donors reflects the actual
reduction of viral hepatitis infection in the general pop-
ulation or the improved specificity of the EIA test (14).

With respect to age distribution, out results tend to
be compatable to the previous study by Lee et al. (6) in
Kotea in which they reported that the mean age was
51.6 for HBsAg positive patients and 60.4 for anti-HCV
positive patients with HCC. Our results showed approx-
imately 10 years difference in age distribution in the
prevalence of HBsAg beween HCC patients (subjects
aged 41 to 50 had the highest positive rate) and healthy
blood domnors (subjects aged 31 to 40 had the highest
positive rate), but no difference in age distribution in the
prevalence of anti-HCV between patients with HCC and
blood donors (subjects aged over 51 had the highest posi-
tive rate) (14). This seems to support the idea that even
though HCC usually develops only after 20 to 30 years
of HBV infection (19) and about 30 years of HCV infec-
tion (28), hepatocatcinogenesis proceeds rapidly particu-
latly in eldetly patients with HCV infection in Kotea and
Japan (5, 28).

No overall predominance of sexes in the prevalence of
HBsAg and anti-HCV was observed in out study. This
may be inconsistent with the previous teports which
suggested that the male gender was associated not only
with a higher incidence of HCC (29) but also with a
highet prevalence of HBV or HCV infection (30, 31).
However, previous teports with regard to the epidemi-
ologic studies of the prevalence of viral hepatitis markets
partticulatly in patients with HCC did not pay much
attention to the sex distribution of viral hepatitis markers
and smaller female population was included in these
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studies. Even though Jung et al. reported that the prev-
alences of HBsAg (males: 3.90-7.29%, females: 2.71-
441% vper year) and and-HCV (males: 0.37-0.59%,
females: 0.31-0.42% per year) were higher in male blood
donors than in females (14), the predominance of sexes
in HCC patient with HBsAg or and-HCV positivity
cannot be proved statistically in our study.

A higher prevalence of ant-HCV was observed in
HCC patients with serum ALT levels above the notmal
range than in those with serum ALT levels within the
normal range. This suggest a relationship between raised
ALT levels above the normal range and the positivity of
ant-HCV for HCC patients, which is similar to the
repotts by Jung et al. (14) and Kim et al. (30). Howevet,
thete was no relationship between the elevated serum
ALT levels and the prevalenc of HBsAg, which is incon-
sistent with the reports by Jung et al. (14).

In conclusion, despite the fact that the prevalence of
HCV is lower than that of HBV in Korean patients with
HCC, HCV infection alone may play a potent and inde-
pendent role in hepatocarcinogenesis, patticulatly in el-
detly patients. Since vatiability in the prevalence of anti-
HCV might be otiginated from the differeces in the test
methods and the charactetistics of the study population
such as distribution of age and sex of study population,
further studies with more subjects, particulatly females,
for longer petiods, and 3td generation EIA method ap-
pear to be necessary to clarify the propottion of the HCV
infection in patients with HCC. The interaction between
HBV and HCV infection in increasing risk of hepato-
carcinogenesis need to be studied by cattying out case-
control study using epidemiologically comparable control

group.
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