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Effect of alcohol on the development of hepatocellular
carcinoma in patients with hepatitis B virus-related cirrhosis:
a cross-sectional case-control study
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Background/Aims: Whether alcohol intake increases the risk of hepatocellular carcinoma (HCC) in patients with chronic hepatitis
B virus (HBV) infection remains controversial. The aim of this study was to determine the effect of alcohol intake on the
development of HCC. Methods: Between January 2006 and August 2008, 146 patients with an initial diagnosis of HCC who were
hospitalized in 3 major hospitals in the Incheon area were enrolled as cases. Another 146 cirrhotic patients, who matched the
cases by age and sex, were enrolled as controls. All cases and controls were HBsAg positive, and had a history of lifetime alcohol
intake. Results: The cases and controls were aged 5318 and 5319 years (mean+SD), respectively, with each group comprising
118 males and 28 females. The basal laboratory data, distribution of Child-Pugh class, HBeAg positivity (31.5% vs. 37.7%), HBV
DNA level (5.74+2.35 vs. 5.98+2.29 log1o copies/mL), and proportion with a lifetime alcohol intake of more than 292 kg (30.8% vs.
34.9%) did not differ between cases and controls. The cumulative alcohol intake and the proportion of heavy drinkers did not
differ between the two groups in male patients. Conclusions: Alcohol intake might not increase the risk of HCC in patients with

HBYV infection. (Korean J Hepatol 2010;16:308-314)
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INTRODUCTION

Primary liver cancer is the fifth most common cancer and the
third most common cause of cancer mortality in the world.' The
proportion of hepatocellular carcinoma (HCC) is 85~90% in
primary liver cancers.” Most of HCC cases occur in sub-Saharan
Africa and Eastern Asia. The most common cause of HCC in
these regions is hepatitis B virus (HBV).”

South Korea is located in Eastern Asia and has a high burden
of HCC cases (male, 48.8/100,000; female, 11.6/ 100,000).2
Mortality of HCC is 22.7/100,000 (male, 34.1/100,000; female,
11.2/100,000) and HCC is the most common cause of death in
50~59 year old men.’ Although prevalence of HBV infection is

decreasing after the universal HBV vaccination, HBV is the most
common cause of HCC in South Korea.*

The risk factors for HCC in patients with chronic HBV
infection are older age, male gender, presence of cirrhosis,
family history of HCC, co-infection with hepatitis C virus (HCV)
or hepatitis D virus, presence of hepatitis B e antigen (HBeAg),
high level of HBV DNA, and high dose of alcohol intake.”
However, most of these are also risk factors for the development
of cirrhosis in patients with chronic HBV infection. Cirrhosis is
one of the most important risk factors for HCC and is considered
a premalignant condition.” In HBV-related HCC, 70~90% of
cases have underlying cirrhosis.” Therefore, for investigating

risk factors for only HCC, it seems to be reasonable to enroll
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patients with cirrhosis rather than patients with chronic hepatitis
without cirrhosis.

Alcohol plays an important role in the development of both
cirrhosis® and HCC,7’8 with a dose-effect relationship.9 However,
although heavy alcohol intake is associated with the develop-
ment of cirrhosis, there is still a controversy about a direct effect
of alcohol on the development of HCC.> Synergism between
alcohol intake and HCV infection for the development of HCC
was demonstrated in several reports. Patients with chronic HCV
infection and heavy alcohol intake have a 2- to 4-fold risk for
HCC compared to non-alcoholic patients with HCV."*'* These
findings revealed that there is a more than an additive interaction
between alcohol and HCV infection. However, it is not clear
whether alcohol intake adds to the risk of HCC in patients with
chronic HBV infection.

This cross-sectional case-control study aimed to investigate
whether heavy alcohol intake increase the incidence of HCC in

patients with HBV-related cirrhosis.

PATIENTS AND METHODS

1. Patients

A total of 146 patients with an initial diagnosis of HCC,
hospitalized in three major hospitals in the Incheon area,
between January 2006 and August 2008, were enrolled as cases
(HCC group). One hundred forty six cirrhotic patients, who
matched the cases by age (£3 years) and sex, were enrolled as
controls (cirrhosis group). Ethics Committees of each of the three
hospitals approved this study, and written informed consents

were obtained from all patients.

2. Diagnostic criteria of cirrhosis and HCC

Criteria for enrollment of all cases and controls were presence
of hepatitis B surface antigen (HBsAg, RIA, Abbott Laboratory,
Chicago, IL, USA) and absence of anti-hepatitis C virus
(anti-HCV, RIA, Abbott Laboratory, Chicago, IL, USA). Dia-
gnosis of cirrhosis was based on at least 2 of the following: 1)
gastroesophageal varices on endoscopy, 2) cirrhotic surface or
regenerating nodules of liver, and 3) splenomegaly by radiologic
images (ultrasonography or computed tomography). Diagnosis
of HCC was based on pathology or one of the following; 1)
alpha-fetoprotein (AFP) =400 ng/mL and typical finding of
HCC in radiologic image (abdominal computed tomography or

abdominal magnetic resonance image or angiography), 2) AFP <
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400 ng/mL and typical finding of HCC in two kinds of radiologic
images.3 In the HCC group, 45 cases were confirmed by patho-
logy. All cases had underlying cirrhosis that was compatible to

the above diagnostic criteria for cirrhosis.

3. Estimation of cumulative alcohol intake and
laboratory data

All cases and controls were interviewed at each hospital about
their lifetime alcohol intake. Lifetime alcohol intake was
estimated using mean alcohol intake per day, days of alcohol
intake per week, and years of alcohol intake. The amount of
lifetime alcohol intake was categorized according to estimated
alcohol dose: <146, 146~291, 292~583, 584~875, and >876 kg.
HBeAg (RIA, Shinjin Medics Inc., Goyang, Korea), HBV DNA
level (real time PCR, Abbott, Wiesbaden, Germany), and other
laboratory data were checked at initial diagnosis in the HCC
group and at enrollment in the cirrhosis group. However, if
antiviral agents were used, the HBeAg, HBV DNA level, and
laboratory data prior to antiviral therapy were taken. A total of 28
patients had oral antiviral treatment for median 17 (range:4-72)

months.

4, Statistical analysis

We assumed the difference between the proportion of
exposure (alcohol intake) in cases and that in controls were 0.14
(p/=0.26 in cases, p,=0.12 in controls) according to the result
from Chen et al."" The minimum sample size was calculated as
122 in each group, when alpha value was 0.05 and beta value was
0.2.

Continuous variables were expressed as the mean and
standard deviation. The Student-¢ test was used for comparing
continuous variables between the two groups. The Chi- square
test was used for comparing categorical variables between the
two groups. A P-value less than 0.05 was considered statistically
significant. The SAS version 9.2 (SAS Institute Inc., Cary, NC,

USA) was used for statistical analysis.

RESULTS

1. Clinical characteristics of the HCC and the
cirrhosis groups
The mean age was 53+8 years among cases and 53+9 years
among controls. One hundred eighteen males and twenty eight

females were enrolled for each pair of cases and controls. In the
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Table 1. Clinical characteristics in the HCC and cirrhosis groups

HCC (n=146) Cirrhosis (n=146) p-value
Age (yr) 5348 5349 0.687"
Male/Female 118/28 118/28 1.0%
AST (IU/L)’ 87497 89 +121 0.910"
ALT (IU/L)" 53448 724137 0.122
Albumin (g/dL)" 3407 3.440.7 0.383"
Total bilirubin (mg/dL)" 23433 2.142.6 0.538"
Platelet (x10%/mm®)’ 139482 104 +49 <0.001"
Prothrombin time (sec)* 14.84£2.9 15.0£2.9 0.515"
AFP (ng/mL) 492 (1.06~332,800) 8.3 (0.01~706) 0.026"
Child-Pugh class (A/B/C) 77/50/19 78/53/15 0.754
HBeAg (+/-) 46/96 55/83 0.193¢
HBV DNA (logio copies/mL)" 5.7442.35 5.98+2.29 0.392"

Four cases in HCC group and eight controls in cirrhosis group had no available HBeAg result.
HCC, hepatocellular carcinoma; AST, aspartate aminotransferase; ALT, alanine aminotransferase; AFP, alpha-fetoprotein; HBeAg, hepatitis

B e antigen.

"Data are shown as mean+SD except AFP [median(range)], TStudent- test, jEChi-square test.
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Figure 1. Comparison of HBV DNA levels between the HCC and
cirrhosis groups. The distribution of HBV DNA levels did not
differ between the two groups. HBV DNA data were not available
for four cases in the HCC group and nine controls in the cirrhosis

group.

HCC group, number of patients belonging to HCC stage
according to TNM staging system were the following: 34 in stage
I, 54 in stage I1, 38 in stage 111, and 20 in stage IV. There were no
differences in the levels of aspartate aminotransferase (AST),
alanine aminotransferase (ALT), albumin, total bilirubin, pro-
thrombin time, and the distribution of Child-Pugh class between
the two groups. Platelet count was higher in the HCC group than
in the cirrhosis group (139482 vs. 104+49x10°/mm’, p<0.001).
The level of AFP was higher in the HCC group than in the
cirrhosis group [49.2 (1.06~332,800) vs. 8.3 (0.01~706) ng/mL,
p=0.026] (Table 1).
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Figure 2. Comparison of cumulative alcohol intake between the
HCC and cirrhosis groups. The distribution of cumulative alcohol
intake did not differ between the two groups. The proportion of
heavy drinkers (lifetime alcohol intake greater than 292 kg) was
30.8% (45/146) in the HCC group and 34.9% (51/146) in the
cirrhosis group (p=0.455).

2. HBeAg and HBV DNA levels of the HCC and
the cirrhosis groups

There were no differences in HBeAg positivity and mean
HBV DNA level between the HCC and cirrhosis groups (Table
1). The levels of HBV DNA were categorized as <3, 3~4.9,
5~6.9, and >7 log)o copies/mL. There was no difference in the
distribution of HBV DNA levels between the two groups (Fig. 1).

3. Amount of cumulative alcohol intake of the
HCC and the cirrhosis groups

There was no difference in the distribution of cumulative

alcohol intake between the HCC and cirrhosis groups (Fig. 2).
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Table 2. Clinical characteristics of male patients in the HCC and cirrhosis groups

HCC (n=118) Cirrhosis (n=118) p-value
Age (yr) 5147 5248 0.616"
AST (IU/L) 92+102 93+130 0.950"
ALT (IU/L) 57451 80+151 0.124"
Albumin (g/dL)" 34407 3.540.7 0.171"
Total bilirubin (mg/dL)" 24435 20426 0.415"
Platelet (x10*/mm’®)’ 141479 10750 <0.001"
Prothrombin time (sec)” 145+2.4 14.942.8 0.230"
AFP (ng/mL) 52.54 (1.5~332,800) 7.6 (0.69~706) 0.030°
Child-Pugh class (A/B/C) 63/39/16 67/40/11 0.587
HBeAg (+/-) 39/75 45/66 0.326"
HBV DNA (logio copies/mL)" 5754234 5994224 0.436°

Four cases in HCC group and seven controls in cirrhosis group had no available HBeAg result.
HCC, hepatocellular carcinoma; AST, aspartate aminotransferase; ALT, alanine aminotransferase; AFP, alpha-fetoprotein; HBeAg, hepatitis

B e antigen .

"Data are shown as mean+SD except AFP [median (range)], "Student- test, IChi—squa.re test.
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Figure 3. Comparison of HBV DNA levels in male patients
between the HCC and cirrhosis groups. The distribution of HBV
DNA levels did not differ between the two groups. HBV DNA data
were not available for three cases in the HCC group and nine
controls in the cirrhosis group.

The proportion of heavy alcohol drinkers defined as alcohol
intake over than 80 g/day and more than 10 years, was 30.8%
(45/146) in the HCC group and 34.9% (51/146) in the cirrhosis
group. There was no difference in the number of heavy alcohol
drinkers between the two groups (p=0.455).

4. Clinical characteristics of HCC and cirrhosis
groups in male patients

One hundred eighteen male patients were enrolled for each

pair of cases and controls. The mean age was 51+7 years among

cases and 52+8 years among controls. There were no differences
in the levels of AST, ALT, albumin, total bilirubin, prothrombin
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Figure 4. Comparison of cumulative alcohol intake by male
patients between the HCC and cirrhosis groups. The cumulative
alcohol intake did not differ between the two groups. The
proportion of heavy drinkers (lifetime alcohol intake greater than
292 kg) was 38.1% (45/118) in the HCC group and 40.7% (48/118)
in the cirrhosis group (p=0.689).

time, and the distribution of Child-Pugh class between the two
groups. Platelet count was higher in the HCC group than in the
cirrhosis group (141£79 vs. 107+50x10°/mm’, p<0.001). The
level of AFP was higher in the HCC group than in the cirrhosis
group [52.54 (1.5~332,800) vs. 7.6 (0.69~706) ng/mL, p=0.030]
(Table 2).

5. HBeAg and HBV DNA levels between HCC and
cirrhosis groups in male patients

There were no differences in HBeAg positivity and mean
HBV DNA level between HCC and cirrhosis groups (Table 2).
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The levels of HBV DNA were categorized as <3, 3~4.9, 5~6.9,
and >7 log)o copies/mL. There was no difference in the distribu-
tion of HBV DNA levels between the two groups (Fig. 3).

6. Amount of cumulative alcohol intake between
HCC and cirrhosis groups in male patients

There was no difference in the distribution of cumulative
alcohol intake between the HCC and cirrhosis groups (Fig. 4).
The proportion of heavy alcohol drinkers was 38.1% (45/118) in
HCC group and 40.7% (48/118) in cirrhosis group. There was no
difference in the number of heavy alcohol drinkers between the
two groups (p=0.689).

DISCUSSION

Chronic alcohol intake induces a variety of liver diseases such
as fatty liver, liver fibrosis, cirrhosis, and HCC. In addition, it
may increase the rate of progression to cirrhosis and HCC in
patients with chronic HBV infection. A synergism between
alcohol intake and HBV infection on the development of HCC
was reported in patients with chronic HBV infection.”"
However, other reports showed that alcohol intake did not add to
the risk of HCC in patients with chronic HBV infection.* "

To minimize error in the estimation of cumulative alcohol
intake, in this study, alcohol dose was categorized according to
the amount of a heavy alcohol drink. The dose of a heavy alcohol
drink was defined as 292 kg of ethanol or more than this amount.
The 292 kg of ethanol is compatible to the amount of a daily
intake of 80 g ethanol for 10 years. This amount of ethanol
usually induces alcoholic liver diseases in man, although a less
amount of ethanol than this induces alcoholic liver diseases in
wormnan."® In this case-control study, the amount of past cumulative
alcohol intake did not add to the risk of HCC in patients with
HBV-related cirrhosis.

Because women are more susceptible to alcohol than men,
woman can easily develop alcohol-mediated hepatotoxicity and
severe forms of alcoholic liver disease.'” Therefore, a sub-group
analysis including only men was done for determining alcohol
effect on the development of HCC. The result of sub-group
analysis also showed that alcohol intake did not add to the risk of
HCC in male patients with HBV-related cirrhosis.

All findings in this study showed that alcohol intake did not
add to the risk of HCC in patients with HBV-related cirrhosis.
Even a very high alcohol dose did not add to the risk of HCC.

Many studies about alcohol effect on the development of HCC

defined their own alcohol dose that possibly induces alcoholic
liver disease. Therefore, it is very difficult to reach a conclusion
about the effect of alcohol intake on the development of HCC. In
addition, it is uncertain as to the amount of alcohol intake needed
to induce advanced liver diseases or HCC. Some reported that an
alcohol intake of more than 50-70 g/day is a risk factor for HCC.”
In patients with chronic HCV infection, alcohol intake of more
than 60-80 g/day increased the risk of HCC from 2-4 times.”"
However, it is unclear how much alcohol intake adds to the risk
of HCC, and whether low or moderate alcohol intake also is a
risk factor for HCC in patients with chronic HBV infection. In
this study, the amount of alcohol intake was categorized to
investigate the amount of alcohol needed to increase the risk of
HCC. However, there was no difference in the distribution of
cumulative alcohol intake between the HCC and cirrhosis
groups.

The risk of HCC is higher in former drinkers, who have ceased
alcohol drinking for up to 10 years, than in those who continue to
drink alcohol.”™ This paradoxical observation is explained by
the fact that patients stop drinking due to the early signs of liver
disease, but the underlying hepatic disease remains and
influences the risk of HCC development. In contrast, patients
who continue to intake alcohol in spite of signs of liver disease
will often die from complications of alcoholic liver disease prior
to the development of HCC." In the aspect of patients with
chronic HBV infection, continuous alcohol drinking may
aggravate pre-existing liver disease and finally shorten the life
expectancy prior to the occurrence of HCC. Because of this
hypothesis, even though alcohol can add to the risk of HCC,
there is no definite evidence of carcinogenic effect of alcohol in
many studies, and controversies remain as to whether alcohol
can add to the risk of HCC in patients with chronic HBV
infection.

The seropositivity of HBeAg is a risk factor not only for
cirrhosis,w’20 but also for HCC.'*! However, cirrhosis and HCC
actually developed many years after HBeAg seroconversion,”
and an estimated 65% of liver complications occurred after
HBeAg seroconversion.” Generally, absence of HBeAg means
inactive carrier status if ALT levels are normal and HBV DNA
levels are low. However, some patients without HBeAg show an
active liver disease state and have high levels of ALT and HBV
DNA. Therefore, it is difficult to interpret the association
between HBeAg status and clinical outcomes without consi-
dering ALT and HBV DNA levels. In this study, the seroposi-
tivity of HBeAg was not a risk factor for HCC in patients with



cirrhosis. Because HBeAg is a common risk factor for both HCC
and cirrhosis, it could not remain as a risk factor for HCC in
patients with underlying cirrhosis.

A high level of HBV DNA is a risk factor not only for
ciIThosis,24 but also for HCC.'* In addition, serum HBV DNA
level at initial enrollment has a linear relationship with HCC risk;
the higher the HBV DNA level, the more risk of HCC
development.“ However, due to the fluctuating level of HBV
DNA during a lifetime, the accuracy of one high HBV DNA
level at a single time point may not predict the risk of HCC
development. For example, it is not understandable that all
young HBYV carriers who have a very high level of HBV DNA at
one single point develop HCC in later their life. In this study,
HBV DNA level was not associated with the development of
HCC in patients with cirrhosis. Because high HBV DNA level is
a common risk factor for both HCC and cirrhosis, it could not
remain as a risk factor for HCC in patients with underlying
cirrhosis.

The role of HBV genotypes in the development of HCC is still
controversial, because the prevalence of genotypes is variable
according to geographic region. According to a U.S.A. study,
although patients with HBV genotype C have an increased risk of
HCC compared to patients with other genotypes, it was not
statistically significant after accounting for other variables.”®
However, studies from Taiwan showed a 3-to 6-fold increased
risk of HCC in patients with HBV genotype C compared to

patients with genotype B>

Because the prevalence of
genotype C in Korea is over 99% in patients with chronic HBV
infection,” this study did not evaluate the impact of HBV
genotype on the development of HCC.

Cirrhosis has been presented as a strong risk factor for HCC in
patients with chronic HBV infection. It was associated with a
3.6-fold increased risk of developing HCC, in a U.S.A. study”
and nearly a 10-fold increased risk of HCC, even after accounting
for other markers of disease severity such as elevated ALT or
HBV DNA levels, in studies from Taiwan and China."*
Cirrhosis also has been presented as a strong risk factor for HCC
in patients with alcoholic liver disease.”’ Because cirrhosis,
independent of its cause (alcohol, HBV, HCV, etc), is associated
with a high risk of HCC, some hepatologists think that the high
rate of HCC in patients with chronic HBV infection may merely
reflect the fact that HBV is a common cause of cirrhosis.”” In
addition, alcohol does not directly induce HCC, but just induces
cirrhosis, which predisposes to the development of HCC.’

Therefore, because all cases and controls had cirrhosis, this study
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could not find a risk factor for HCC.

In the present study, some limitations exist in evaluating the
risk of HCC. First, in quantifying alcohol intake, most studies
depend on interviews with patients or their families. However,
this method may lead to an invalid estimate of alcohol intake due
to many biases.” Although interviews for quantity of alcohol
intake were performed by trained individuals, there remains
uncertainty in quantifying lifetime alcohol intake. Second,
diagnosis of cirrhosis was clinically determined by endoscopy
and imaging studies. Although liver biopsy is the gold standard
for diagnosis of cirrhosis, it is dangerous to patients with
decompensated cirrhosis and not an ethical tool for the aim of
this study. Third, if history of the amount of alcohol intake after
the development of cirrhosis was taken for each pair of cases and
controls, effect of alcohol on the development of HCC was more
accurately determined. However, it was impossible to know
when each case and control developed cirrhosis. Fourth, this
study was designed as case-control study. Although cohort study
has better statistic power than case-control study, it needs long
term follow up for the observation of HCC occurrence. In
addition, alcoholics frequently drop out of study protocol.
Therefore, further study that has more powerful statistics and can
track patients more thoroughly is needed.

In conclusion, this case-control study showed there were no
significant differences in cumulative alcohol intake, HBeAg
positivity, and HBV DNA levels between the HCC and cirrhosis
groups. Prospective cohort study is needed to clarify the risk
factors for development of HCC in patients with HBV-related

cirrhosis.

Acknowledgements

This study was supported by the Scientific Research Fund from
the Korean Association for the Study of the Liver.

REFERENCES

1. Parkin DM. Global cancer statistics in the year 2000. Lancet Oncol
2001;2:533-543.

2. El-Serag HB, Rudolph KL, Michael E. Hepatocellular carcinoma:
epidemiology and molecular carcinogenesis. Gastroenterology 2007;
132:2557-2576.

3. Korean Liver Cancer Study Group and National Cancer Center, Korea.
Practice guidelines for management of hepatocellular carcinoma 2009.
Korean J Hepatol 2009;15:391-423.

4. Lee CH. Perspectives of chronic liver diseases in Korea. In: Lee CH, ed.
Hepatitis. 2nd ed. Seoul: Koonja, 2005:1-7.

5. Fattovich G, Stroffolini T, Zagni I, Donato F. Hepatocellular carcinoma



314 The Korean Journal of Hepatology Vol. 16. No. 3, September 2010

20.

in cirrhosis: incidence and risk factors. Gastroenterology 2004;127:
S35-50.

. Corrao G, Arico S. Independent and combined action of hepatitis C

virus infection and alcohol consumption on the risk of symptomatic
liver cirrhosis. Hepatology 1998;27:914-919.

. Donato F, Tagger A, Gelatti U, Parrinello G, Boffetta P, Albertini A, et

al. Alcohol and hepatocellular carcinoma: the effect of lifetime intake
and hepatitis virus infections in men and women. Am J Epidemiol
2002;155:323-331.

. Hassan MM, Hwang LY, Hatten CJ, Swaim M, Li D, Abbruzzese JL, et

al. Risk factors for hepatocellular carcinoma: synergism of alcohol with
viral hepatitis and diabetes mellitus. Hepatology 2002;36:1206-1213.

. Bagnardi V, Blangiardo M, La Vecchia C, Corrao G. A meta-analysis of

alcohol drinking and cancer risk. Br J Cancer 2001;85:1700-1705.

. El-Serag HB, Richardson PA, Everhart JE. The role of diabetes in

hepatocellular carcinoma: a case-control study among United States
Veterans. Am J Gastroenterol 2001;96:2462-2467.

. Chen CJ, Yang HI, Su J, Jen CL, You SL, Lu SN, et al. Risk of

hepatocellular carcinoma across a biological gradient of serum hepatitis
B virus DNA level. JAMA 2006;295:65-73.

. Tkeda K, Saitoh S, Suzuki Y, Kobayashi M, Tsubota A, Fukuda M, et al.

Interferon decreases hepatocellular carcinogenesis in patients with
cirrhosis caused by the hepatitis B virus: a pilot study. Cancer
1998;82:827-835.

. Tsutsumi M, Ishizaki M, Takada A. Relative risk for the development of

hepatocellular carcinoma in alcoholic patients with cirrhosis: a multiple
logistic-regression coefficient analysis. Alcohol Clin Exp Res
1996;20:758-762.

. Tkeda K, Saitoh S, Koida I, Arase Y, Tsubota A, Chayama K, et al. A

multivariate analysis of risk factors for hepatocellular carcinogenesis: a
prospective observation of 795 patients with viral and alcoholic
cirrhosis. Hepatology 1993;18:47-53.

. Miyakawa H, Izumi N, Marumo F, Sato C. Roles of alcohol, hepatitis

virus infection, and gender in the development of hepatocellular
carcinoma in patients with liver cirrhosis. Alcohol Clin Exp Res
1996;20:91A-94A.

. O'Shea RS, Dasarathy S, McCullough AJ. Alcoholic liver disease.

Hepatology 2010;51:307-328.

. Sato N, Lindros KO, Baraona E, Ikejima K, Mezey E, Jarveldinen HA,

et al. Sex difference in alcohol-related organ injury. Alcohol Clin Exp
Res 2001;25:40S-458.

. Voigt MD. Alcohol in hepatocellular cancer. Clin Liver Dis 2005;

9:151-169.

. Fattovich G, Brollo L, Giustina G, Noventa F, Pontisso P, Alberti A, et

al. Natural history and prognostic factors for chronic hepatitis type B.
Gut 1991;32:294-298.
Huo T, Wu JC, Hwang SJ, Lai CR, Lee PC, Tsay SH, et al. Factors

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

predictive of liver cirrhosis in patients with chronic hepatitis B: a
multivariate analysis in a longitudinal study. Eur J Gastroenterol
Hepatol 2000;12:687-693.

Yang HI, Lu SN, Liaw YF, You SL, Sun CA, Wang LY, et al. Hepatitis B
e antigen and the risk of hepatocellular carcinoma. N Engl J Med
2002;347:168-174.

Liaw YF, Chu CM, Lin DY, Sheen IS, Yang CY, Huang MIJ.
Age-specific prevalence and significance of hepatitis B e antigen and
antibody in chronic hepatitis B virus infection in Taiwan: a comparison
among asymptomatic carriers, chronic hepatitis, liver cirrhosis, and
hepatocellular carcinoma. J Med Virol 1984;13:385-391.

Yuen MF, Lai CL. Natural history of chronic hepatitis B virus infection.
J Gastroenterol Hepatol 2000;15:E20-24.

Tloeje UH, Yang HI, SuJ, Jen CL, You SL, Chen CJ. Predicting cirrhosis
risk based on the level of circulating hepatitis B viral load. Gast-
roenterology 2006;130:678-686.

Harris RA, Chen G, Lin WY, Shen FM, London WT, Evans AA.
Spontaneous clearance of high-titer serum HBV DNA and risk of
hepatocellular carcinoma in a Chinese population. Cancer Causes
Control 2003;14:995-1000.

Tong MJ, Blatt LM, Kao JH, Cheng JT, Corey WG. Basal core promoter
T1762/A1764 and precore A1896 gene mutations in hepatitis B surface
antigen-positive hepatocellular carcinoma: a comparison with chronic
carriers. Liver Int 2007;27:1356-1363.

Chou YC, Yu MW, Wu CF, Yang SY, Lin CL, Liu CJ, et al. Temporal
relationship between hepatitis B virus enhancer II/basal core promoter
sequence variation and risk of hepatocellular carcinoma. Gut 2008;
57:91-97.

Wu CF, Yu MW, Lin CL, Liu CJ, Shih WL, Tsai KS, et al. Long-term
tracking of hepatitis B viral load and the relationship with risk for
hepatocellular carcinoma in men. Carcinogenesis 2008;29:106-112.
Kim HC, Seo GS, Kim YS, Song WG, Moon HB, Cho JH. Hepatitis B
virus (HBV) genotype in Korean chronic HBV carriers; whole HBV
genome and it’s nucleotide sequence by single polymerization chain
reaction (PCR) method. Korean J Med 2001;61:479-488.

Yu MW, Hsu FC, Sheen IS, Chu CM, Lin DY, Chen CJ, et al.
Prospective study of hepatocellular carcinoma and liver cirrhosis in
asymptomatic chronic hepatitis B virus carriers. Am J Epidemiol
1997;145:1039-1047.

Kuper H, Ye W, Broomé U, Romelsjo A, Mucci LA, Ekbom A, et al.
The risk of liver and bile duct cancer in patients with chronic viral
hepatitis, alcoholism, or cirrhosis. Hepatology 2001;34:714-718.

Di Bisceglie AM. Hepatitis B and hepatocellular carcinoma. Hepato-
logy 2009;49:S56-60.

Midanik L. The validity of self-reported alcohol consumption and
alcohol problems: a literature review. Br J Addict 1982;77:357-382.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


