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Possible contribution of prior hepatitis B virus infection to the
development of hepatocellular carcinoma
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Abstract

Background: The prevalence of prior hepatitis B virus (HBV) infection in hepatocellular carcinoma
(HCC) patients and its role in hepatocarcinogenesis are not clear. The aim of the present study is to clar-
ify the importance of prior HBV infection in development of HCC.

Methods: Of 1288 consecutive HCC patients between January 1999 and October 2002, 1008 patients
were enrolled. To determine the influence of prior HBV infection in hepatitis B surface antigen (HBsAg)-
negative HCC, the prevalence of antibody to hepatitis B core antigen (anti-HBc) was examined accord-
ing to age, and the clinical features were compared between the ant-HBc positive and the negative
groups.

Results: The proportion of HBsAg-negative HCC patients, HCC patients with antibody to hepatitis C
virus (anti-HCV; C-HCC) and HCC patients negative for both HBsAg and anti-HCV (nBnC-HCCQ),
increased with age. The anti-HBc-positive rates in C-HCC patients also increased with age. Those rates
in nBnC-HCC patients were >50% in all age groups. Furthermore, it was found that the anti-HBc-
positive rates of these patients were higher than those of corresponding control patients, Tumor size and
a positive rate for vessel involvement both in C-HCC and nBnC-HCC patients were larger and higher,
respectively, in anti-HBc-positive patients compared with anti-HBc-negative patients, although the dif-
ference in nBnC-HCC did not reach statistical significance because of the small numbers, These tumor
characteristics were similar to those of B-HCC patients.

Conclusion: A possible contribution of prior HBV infection to the development of HCC is indicated.
© 2005 Blackwell Publishing Asia Pty Ltd

Key words: antibody to hepatitis B core antigen, hepatitis B, hepatocellular carcinoma, occult HBV
infection, prior HBV infection.

INTRODUCTION only in Asia, but also in Western countries.>® Many

environmental factors, including aflatoxins, alcohol,
Hepatocellular carcinoma (HCC) is one of the most and genetic background have been implicated in the
common malignant tumors, having a wide geographic development of HCC.™® However, hepatitis B virus
distribution.” The incidence of HCC is increasing, not (HBV) and hepatitis C virus (HCV) infections are by
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Prior HBV infection in HCC

far the best-documented and important factors associ-
ated with the progression from chronic hepatitis to
cirrhosis and eventually to HCC.*!! In addition, HBV
infection is particularly prevalent in the Asia—-Pacific
region including Japan, where patients usually acquire
the infection at birth or in their early childhood.

Chronic HBV infection is characterized by persis-
tence of hepatitis B surface antigen (HBsAg) and vire-
mia. Early studies revealed that the clearance of HBsAg
in patients with HBV infection is associated with the
disappearance of viremia and remission of the disease.
However, Brechot er al. demonstrated a high frequency
of HBV-DNA-positive viral infection even in patients
with HBsAg-negative liver disease,!* and several inves-
tigations have also confirmed the persistence of HBV-
DNA in HBsAg-negative patients,’” and in particular, a
high prevalence in patients with antibody to hepatitis B
core antigen (anti-HBc)." In addition, HBV-DNA per-
sisted even after seroconversion from HBsAg, to anti-
body to HBsAg.!” Moreover, HBV was transmitted by
liver transplantation from HBsAg-negative donors with
anti-HBc¢ to the recipient, and most of these donors
were negative for HBV-DNA in the serum even by poly-
merase chain reaction (PCR).'® Another report showed
that hepatitis B developed in 18 of 23 recipients of livers
from anti-HBc-positive donors (78%) compared with
only three of 651 recipients of livers from anti-HBc-
negative donors (0.5%) (P < 0.0001).!” These data indi-
cated that a low level of HBV-DNA persisted in the liver
of some patients, especially in those with anti-HBc who
cleared HBsAg from either acute self~limited or chronic
HBYV infection, in spite of the negativity for HBV-DNA
in the serum. Demonstration of this clinical entity has
resulted in introduction of the concept of ‘occult HBV
infection’ which defines the presence of HBV infection
with undetectable HBsAg.'®

It has also been reported that HBV sequences,
including the X gene of the HBV-DNA, are often found
in HCC tissue in patients without HBsAg,'*?' suggest-
ing a role of these HBV genes in the development of
HCC. An increased risk of developing HCC was also
reported in individuals with HBV-related antibodies as
the marker of past HBV infection.*%%*

However, few reports have described the association
of prior HBV infection with the clinicopathological
findings for HCC patients without HBsAg in a large
population. Thus, an investigation of prior HBV infec-
tion in a large number of HCC patients without HBsAg
may be important to examine risk for the development
of HCC.

Furthermore, the spontaneous HBsAg clearance rate
has been reported to be approximately 0.5-1.3% annu-
ally in long-term follow-up studies,**% but the preva-
lence of HBsAg and HBV-related antibodies by age in
HCC patients has not been fully clarified. Thus, it may
also be important to examine the anti-HBc-positive rate
in HCC patients by age, because there is a difference in
the prevalence of prior HBV infection among age
groups.

In the present study we investigated the prevalence of
anti-HB¢ according to age in HCC patients without
HBsAg and difference in clinical characteristics
between the anti-HBc-positive and -negative groups.
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METHODS
Patients

Between January 1999 and October 2002, 1288 con-
secutive patients with HCC who were treated at
Okayama University Hospital and affiliated hospitals
(Okayama Hepatocellular Carcinoma Group) were
enrolled and viral markers and various clinical charac-
teristics were analyzed.

We collected the clinical parameters of patients such
as sex, age, albumin, alanine aminotransferase (ALT),
total bilirubin, platelet, prothrombin time, ¢~fetopro-
tein (AFP) and des-y-carboxy prothrombin (DCP) at
the time of diagnosis.

A total of 342 patients with antihepatitis C antibody
(anti-HCV)-positive chronic liver disease (C-CLD; 265
patients with chronic hepatitis and 77 with liver cirrho-
sis) who attended the hospital during this period were
analyzed. They received abdominal ultrasonography
(US) examination every 3—6 months for the early detec-
tion of HCC, but were found to be free of HCC.

For the control, a total of 212 subjects was randomly
selected according to the following criteria: (i) a visit
during the same period to the Okayama University Hos-
pital; (ii) no liver disease confirmed by blood chemistry
and US; and (iii) negativity for HBsAg and antihepatitis
C antibody (anti-HCV) at entry.

Informed consent was obtained from all patients and
the study was carried out in accordance with the
Helsinki Declaration.

Viral markers

The HBsAg in sera was examined by enzyme immu-
noassay (EIA; International Reagents, Kobe, Japan or
Dainabot, Tokyo, Japan), electrochemiluminescence
immunoassay (ECLIA; Roche Diagnostics, Mannheim,
Germany), chemiluminescent enzyme immunoassay
(CLEIA; Fujirebio, Tokyo, Japan), or counting immu-
noassay (CIA; Sysmex, Kobe, Japan). Anti-HBc was
examined by radioimmunoassay (Dainabot) or EIA
(International Reagents), and the serum was considered
anti-HBc positive when the percent inhibition in the
assay was >50%. Hepatitis B e antigen (HBeAg), and
antibody to hepatitis B e antigen (anti-HBe) were exam-
ined by radioimmunoassay, EIA, or CLEIA, using a
commercially available kit.

Anti-HCV in sera was determined by a second- or
third-generation enzyme-linked immunoassay (Interna-
tional Reagents or Dainabot, or Ortho Diagnostic Sys-
tems, Tokyo, Japan).

Diagnosis of hepatocellular carcinoma

Hepatocellular carcinoma was diagnosed by the typical
features found on dynamic computed tomography
scans (Asteion, Toshiba Medical System, Tokyo, Japan
and HiSpeed, GE Yokogawa Medical Systems, Tokyo,
Japan and Prosheed, Siemens-Asahi Medical Technol-
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ogies, Tokyo, Japan). The typical features consist of the
findings of a lesion that reveals both hyperattenuation in
the arterial phase and hypoattenuation in the portal
phase on a dynamic computed tomography scan. Ultra-
sonography, magnetic resonance imaging, and angiog-
raphy were also performed to confirm the diagnosis of
HCC. Because it was difficult to confirm the diagnosis
of HCC in 392 patients, a US-guided tumor biopsy was
performed. Vessel involvement was defined by several
imaging techniques as an invasion of HCC tumor into
the first and/or second branch or the main trunk of the
portal vein.

Statistics

Statistical analysis was performed by the ¥ test or the
Fisher exact probability test in the case of categorical
variables. The Mann-Whitney U-test was used for con-
tinuous variables. P< 0.05 was considered statistically
significant. All calculations were performed using SAS
software ver. 8.2 (SAS Institute, Cary, NC, USA).

RESULTS

Viral markers in patients with hepatocellular
carcinoma

Of 1288 patients with HCC, 318 patients were negative
for anti-HCV and 970 were positive. Of 318 patients
without anti-HCV, 207 were positive for HBsAg (B-
HCC), and 111 were negative (nBnC-HCC). Among
the latter patients with anti-HCV, 44 were positive for
HBsAg (BC-HCC), 926 were negative. Of the 926
patients, we enrolled 646 patients as C-HCC, because
280 patients were not tested for anti-HBc.

Table 1 Baseline clinical characteristics {(median {IQR})

H Tanaka et al.

At the time of diagnosis, various clinical characteris-
tics both of all patients (n = 1288) and enrolled patients
(n=1008), excluding the 280 anti-HBc¢ undetermined
HCC patients, were compared (Table 1), indicating
that clinical characteristics were similar between the two
groups.

Viral markers according to age

All HCC patients younger than 40 years were negative
for ant-HCV, and most in the 40s were B-HCC. The
incidence of B-HCC decreased with age. However, the
number of B-HCC patients was comparatively higher in
the 50s and 60s (<40 years old, n = 12; 40s, n = 35; 50s,
n=80; 60s, n=758; 70s, n=22; 280 years old, none;
Fig. 1). Conversely, the proportion of patients with C-
HCC increased with age and was >70% in the 60s and
70s. The proportion of patients with BC-HCC was
around 3-6% in all age groups, and nBnC-HCC
increased slightly with age, reaching a level of 38% in
patients >80 (Fig. 1).

Of the 207 B-HCC patients, 60 patients were positive
for HBeAg, 140 for anti-HBe, and seven were negative
for both. The prevalence of HBeAg was constant among
the patients younger than 70 (31-33%), but it was
reduced to 9% in the patients in their 70s. Conversely,
the positive rate of anti-HBe increased in the 70s, to
86% (Fig. 2).

Differences in the clinical features by viral
markers

As indicated in Table 2, B-HCC patients were younger
compared with C-HCC, BC-HCC, and nBnC-HCC
patients. The levels of albumin and ALT and the platelet

All patients Entry patients P
Patients () 1288 1008 NS
Age (years) (mean + SD) 65+9 6419 NS
Male/female 940/348 744/264 NS
Biochemical variables
Albumin (g/dL) 3.6 (3.1-3.9) 3.6 (3.1-3.9) NS
ALT level 1U/L) 52 (35-75) 52 (35-74) NS
Total bilirubin level (mg/dL) 0.90 (0.64-1.40) 0.90 (0.66-1.40) NS
Prothrombin time (%) 82 (69-93) 83 (69-94) NS
Platelet count (x10%/ml) 105 (70-147) 107 (71-151) NS
Tumor markers
AFP (ng/mL) 41 (12-272) 39 (11-290) NS
DCP (mAU/L) 72 (22-941) 64 (21-859) NS
Tumor-related factors
Tumor size (mm) 28 (19-46) 29 (19-49) NS
No. tumors, n 1/2/3/24 687/254/94/253 531/199/80/198 NS
Vessel involvement (7z) (+/-) 247/1041 198/810 NS

AFP, o-fetoprotein; ALT, alanine aminotransferase; DCP, des-y-carboxy prothrombin; IQR, interquartile range; NS, not sig-

nificant.
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Table 2 Differences in the clinical features of HCC patients according to viral markers (median [IQR])

853

B-HCC C-HCC BC-HCC nBnC-HCC
Patients (n) 207 646 44 111
Male/female 165/42%* 466/180 29/15 84/27
Age (years) (mean = SD) 54 + 27*** 65+8 63+9 6810
Biochemical variables
Albumin (g/dL) 3.7 (3.2-4.0)* 3.5 (3.1-3.9) 3.5 (3.0-3.8) 3.8 (3.1-4.2)
ALT level (IU/L) 48 (33-69)* 58 (39-83) 49 (35-69) 33 (23-51)
Total bilirubin level (mg/dL) 0.9 (0.7-1.4) 0.9 (0.7-1.4) 1.0 (0.7-1.4) 0.9 (0.6-1.5)
Prothrombin time (%) 81 (68-93) 82 (69-93) 77 (69-95) 89 (73-102)
Platelet count (x10%/mL) 117 (76-167)* 99 (65-138) 105 (70-170) 149 (107-194)
Tumor markers
AFP (ng/mL) 120 (15-2665)* 35 (12-157) 43 (11-466) 13 (5-150)
DCP (mAU/L) 193 (28-5645)* 44 (19-265) 122 (22-1272) 270 (39-2802)
Tumor-related factors
Tumor size (mm) 34 (20-60)* 25 (18-40) 29 (20-53) 43 (26-61)
Multiple tumor, 1 (%)t 109 (53)* 290 (45) 29 (66) 49 (44)
Vessel involvement (+), # (%)} 65 (31)* 94 (15) 11 (25) 28 (25)

AFP, a-fetoprotein; ALT, alanine aminotransferase; DCP, des-y-carboxy prothrombin; HBsAg, hepatitis B surface antigen;
HCC, hepatocellular carcinoma; IQR, interquartile range; NS, not significant.

B-HCC, HCC patients with positivity for HBsAg; C-HCC, HCC patients with positivity for anti-HCV; BC-HCC, HCC
patients with positivity for both HBsAg and anti-HCV; nBnC-HCC, HCC patients with negativity for both HBsAg and anti-

HCV.
tNo. cases with more than two tumors,

*P<0.01 vs C-HCC; **P < 0.05 vs C-HCC; ***P < 0.01 vs C-HCC, BC-HCC, and nBnC-HCC.

n=13 n=61 n=223 n=438 n=247 n=26

Percentage
jo]
o

0-39 40-49 50-59 60-68 70-79 80-
Age (years)

Figure 1 Distribution of viral markers by Age in hepatocel-
lular carcinoma (HCC) patients.Although most HCC patients
younger than 40 years were B-HCC, incidence of B-HCC
decreased with age. Conversely, the proportion of C-HCC
increased with age and was >70% in the 60s and 70s. nBnC-
HCC increased in patients older than 70, and reaching a level
of 38% in patients older than 80. B-HCC (@), positivity for
hepatitis B surface antigen (HBsAg); C-HCC (), positivity
for anti-HCV; BC-HCC (), positivity for both HBsAg and
anti-HCV; nBnC-HCC (1), negativity for both HBsAg and
anti-HCV.

n=12  n=35 n=80 n=58 n=22

100

Percentage
5 ~
[ o

N
4]

-39 40-49 50-59 60-69 70-79
Age (years)

Figure 2 Status of HBeAg and anti-HBe by age in B-HCC.
The prevalence of HBeAg was constant among the patients
who were younger than the 60s (31-33%), but it was reduced
to 9% in the 70s. Conversely, the positive rate of anti-HBe
increased with age, and the rate was 86% in the 70s. B-HCC,
hepatocellular carcinoma (HCC) patients with positivity for
hepatitis B surface antigen (HBsAg); HBeAg (B), hepatitis B
e antigen; anti-HBe ([]), hepatitis B e antibody; both negative
({1, negative for both HBeAg and anti-HBe.

count of B-HCC patients were significantly better than
those of C-HCC patients. The B-HCC patients were
characterized by a larger tumor (34 mm vs 25 mm),
more abundant nodules (multiple, 53% vs 45%), and a
higher frequency of vessel involvement (31% vs 15%)
compared with C-HCC patients (P<0.01 for each
comparison).
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The nBnC-HCC patients were characterized by the
oldest age at detection and the best liver functions in all
parameters. As for tumor characteristics, a solitary
tumor was the most frequent, but tumor size was the
largest, and vessel involvement was second in frequency
to HCC patients.

Anti-HBc¢ in C-HCC, nBnC-HCC, C-CLD,
and control

To determine the influence of prior HBV infection, we
analyzed the prevalence of anti-HBc¢ in the groups of
patients with C-HCC, nBnC-HCC, C-CLD and in
control patients, Of the 646 C-HCC, 385 (60%) were
positive for anti-HBc (Table 3). The prevalence of anti-
HBc in C-HCC increased with age, and the rate was
>50% for patients over the 50s. In contrast, a positive
rate of anti-HBc¢ in C-CLD was around 40%, even in
patients in their 50s or 60s, although the positive rate
was 50% among the patients older than the 70. The pos-
itive rate of anti-HBc in C-HCC was higher than that in
C-CLD, and a significant difference was found in the
50s and 60s,

In all age groups of nBnC-HCC, the anti-HBc-posi-
tive rate was >50% and was higher than that of the con-
trol, although significant differences was observed only
in those younger than 50 because of the small numbers
of patients.

Anti-HBc¢ and clinical features of
HBsAg-negative HCC

We further classified C-HCC and nBnC-HCC into two
groups by anti-HBc status and analyzed the differences
in the clinical features (Table 4). There were no signif-
icant differences in the status of the liver function tests
between those with and without anti-HBc. However, in
C-HCC, tumor size was larger (27 mm vs 23 mm,
P=0.014) and the vessel involvement positive rate was
higher (18% vs 10%, P=0.003) in patients with anti-

H Tanaka et al.

HBc. In addition, the tumor characteristics of anti-HBc¢
positive nBnC-HCC were more advanced compared
with those that were negative for anti-HBc (tumor size:
48 mm vs 37 mm; vessel involvement: 30% vs 19%),
although the differences did not reach statstical signif-
icance because of the small number.

DISCUSSION

In the present study we demonstrated the prevalence of
hepatitis viral markers in HCC patients by age. The pro-
portion of HBsAg-negative HCC, C- and nBnC-HCC,
increased with age, and the anti-HBc-positive rates in
these patients demonstrated an increasing tendency
with age (40% [10/25] < 50 years old; 57% [74/129] in
the 50s; 61% [222/364] in the 60s; 60% [143/239]
270 years old). Furthermore, we demonstrated that the
anti-HBc-positive rates of these patients were higher
than those of corresponding control patients. In partic-
ular, significant difference was found for the 50-69-year
age group of C-HCC, and in patients <50 years old in
the nBnC-HCC group. It also has been reported that
the positive rate of anti-HBc¢ in Japanese subjects with-
out HCV infection was distributed around 5-15% in all
age groups.”’ These results suggest that the positivity for
anti-HBc may be associated with HCC development in
HBsAg-negative HCC patients.

We also investigated the clinical features of HBsAg-
negative HCC patients, C- and nBnC-HCC, in relation
to presence or absence of anti-HBc, and demonstrated
that the tumor characters of HCC, including tumor size
and vessel involvement positive rate, were more
advanced in HBsAg-negative HCC patients with anti-
HBc than in those without it, although the difference in
nBnC-HCC did not reach statistical significance
because of the small numbers (Table 4). As indicated in
Table 2, B-HCC was characterized with larger tumors
in younger patients with less severe liver dysfunction
compared with C-HCC,*** although we should take
into consideration the possibility that tumor size and
vessel involvement depend on the rate of periodical
check-up. The results may indicate that the growth is

Table 3 Anti-HBc positivity in patients with C-HCC, nBnC-HCC, C-CLD, and control patients matched by age

C-HCC nBnC-HCC C-CLD Control
Age (years) % (n/n) % (n/n) Y% (n/n) % (n/n) Pl P
<49 35 (7/20) 60 (3/5) 35 (36/122) 10 (7/68) 0.609 0.017
50-59 57 (68/120) 67 (6/9) 39 (43/111) 35 (13/37) 0.008 0.133
60-69 61 (193/315) 59 (29/49) 40 (35/87) 41 (24/58) <0.001 0.082
270 61 (117/191) 54 (26/48) 50 (11/22) 49 (24/49) 0.360 0.686
Total 60 (385/646) 58 (64/111) 37 (125/342) 32 (68/212) <0.001 <0.001

Anti-HBc, antibody to hepatitis B core antigen; HBsAg, hepatitis B surface antigen; HCC, hepatocellular carcinoma.

C-HCC; HCC patients with positivity for anti-HCV; nBnC-HCC, HCC patients with negativity for both HBsAg and anti-
HCV; C-CLD, antihepatitis C antibody positive chronic liver disease.

Pl value evaluated between C-HCC and C-CLD by Fisher’s exact test.

P2 value evaluated between nBnC-HCC and control by Fisher’s exact test.
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Table 4 Clinical features of C-HCC and nBnC-HCC in relation to presence or absence of anti-HBc (median [IQR])
C-HCC nBnC-HCC

anti-HBc (+) anti-HBc (=) P anti~-HBc¢ (+) anti-HBc (<) P
Patients (n) 385 261 64 47
Male/female 289/96 177/84 0.049 52/12 21/15 NS
Age (years) (mean * SD) 66 +7 65+ 8 NS 68110 68 +10 NS
Biochemical variables
Albumin (g/dL) 3.5 (3.1-3.9) 3.5 (3.1-3.9) NS 3.8 (3.2-4.2) 3.7 (2.9-4.2) NS
ALT level (IU/L) 59 (38-84) 55 (40-77) NS 36 (25-57) 28 (20-44) NS
Total bilirubin level (mg/dl) 0.9 (0.7-1.4) 0.9 (0.7-1.3) NS 0.8 (0.6-1.4) 1.0 (0.6-1.5) NS
Prothrombin time (%) 82 (69-93) 82 (70-94) NS 89 (74-104) 86 (72-100) NS
Platelet count (x10*/mL) 97 (67-139) 102 (65-137) NS 157 (120-197) 147 (80-190) NS
Tumor markers
AFP (ng/ml) 38 (13-169) 31 (11-149) NS 14 (5-454) 13 (5-81) NS
DCP (mAU/L) 45 (19-285) 43 (19-238) NS 311(38-2835) 147 (30-3610) NS
Tumor-related factors
Tumor size (mm) 27 (18-44) 23 (18-35) 0.014 48 (30-66) 37 (23-60) NS
Multiple tumors, n (%) 178 (46) 112 (43) NS 28 (44) 21 (45) NS
Vessel involvement (+), n (%)t 69 (18) 25 (10) 0.031 19 (30) 9 (19) NS

AFP, o-fetoprotein; ALT, alanine aminotransferase; DCP, des-y-carboxy prothrombin; HBsAg, hepatitis B surface antigen;
HCC, hepatocellular carcinoma; IQR, interquartile range; NS, not significant.
C-HCC, HCC patients with positivity for anti-HCV; nBnC-HCC, HCC patients with negativity for both HBsAg and anti-

HCV.
T™No. cases with more than two tumors,
P evaluated between absence and presence of anti-HBc.

faster from the beginning of its formation in the B-HCC
group as compared with C-HCC. Thus, the tumor
characters of HBsAg-negative HCC patients with anti-
HBc were similar to those of B-HCC, suggesting an
influence of prior HBV infection.

If we take into consideration that HBV is transmitted
to recipients by liver grafts from almost all anti-HBc-
positive donors, in spite of the negativity for HBV-DNA
in the serum by PCR,'® the prevalence of HBV persis-
tence in the livers of anti-HBc-positive patients may be
higher than that estimated from the positive result of the
HBV-DNA by PCR in serum samples. Thus, the differ-
ences in tumor characteristics between patients with
and without anti-HBc may reflect the persistence of
HBY, the so-called occult HBV infection. Although
occult HBYV infection has been reported in several stud-
ies, the clinical relevance remains controversial.'>'*!® In
addition, there are no reports that showed the difference
in tumor characteristics of HCC patients by the effect of
occult HBV infection, although previous report indi-
cated that prior HBV infection was a risk factor for poor
prognosis after liver resection in patients infected with
HCV.* Thus, the present data indicate an importance
of considering the effect of occult HBV infection in
HCC patients with HBsAg negativity,

In nBnC-HCC, tumor size was the largest in the four
HCC groups. This may be explained by the fact that
nBnC-HCC did not receive periodical medical check-
ups of tumor markers and abdominal US to detect
HCC at an early stage. Because the anti-HBc positive
rate of nBnC-HCC patients younger than 50 was higher
compared with that of control, the patients younger
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than 50 who have any liver problems should also receive
periodic screening of HCC to detect HCC at an early
stage, if they are positive for anti-HBc, even though they
are negative for both HBsAg and anti-HCV.

Because Japan is an HBV endemic area, the incidence
rate of HBV-related antibodies is higher than that in the
USA or Europe. Thus, it is important to take geo-
graphic differences in the prevalence of HBV infection
into consideration to interpret the present data. Further
investigations are necessary to elucidate the influence of
prior HBV infection on the development of HCC in
other areas of the world.

In conclusion, the present study demonstrated that
prior HBV infection may contribute to the development
of HCC. Thus, testing for anti-HBc should be consid-
ered in order to establish the presence of prior HBV
infection not only in patients positive for anti-HCV but
also in patients who are negative for both HBsAg and
anti-HCV who have any problem in liver function test.
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