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Abstract: Hepatitis B virus (HBV) infection is a major risk factor for the development of hepatocellular
carcinoma (HCC) in China. At present, there still are 9.3 million chronic HBV-infected Chinese.
Numerous studies have explored the association between possible factors and hepatocellular
carcinoma risk, however, the results remains inconsistent. Therefore, we did this pooled analysis so as
to get a precise result. Here, we took the chronic HBV-infected Chinese as the object. We systematically
searched for studies evaluating whether the proposed factors changed HCC risk in PubMed, Chinese
National Knowledge Infrastructure, VIP database and Wanfang data. Odds ratios (OR) with 95%
confidence intervals (CI) were calculated by Review Manager 5.0 and publication bias was determined
by Begg’s test and Egger’s test. In total, 3165 cases and 10,896 controls from 27 studies were included
in this meta-analysis. Our results showed that pooled OR with 95% CI for each of the factors
investigated were: non-antiviral treatment 2.70 (2.01, 3.62), high HBV DNA levels 2.61 (1.73, 3.94),
alcohol consumption 2.19 (1.53, 3.13), a family history of HCC 3.58 (2.53, 5.06) and male gender
2.14 (1.68, 2.73), respectively. Our meta-analysis supports that high HBV DNA levels, non-antiviral
treatment, alcohol consumption, a family history of HCC and male gender contributed to the risk of
hepatocellular carcinoma in chronic HBV-infected Chinese from currently available evidence. Given
the high prevalence of the non-antiviral treatment and alcohol drinking, behavior interventions for
the two factors should be tackled first.
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1. Introduction

Liver cancer, which consists predominantly of HCC, is the fifth most common carcinoma and
the third most common cause of tumor-related deaths worldwide, leading to approximately 500,000
deaths every year [1–3]. In China, the incidence of HCC is increasing and now accounts for 55% of all
HCC cases in the world [4,5].

Considering the scale of the public health problem posed by HCC, over the past few decades,
some measures have also been introduced to reduce the aflatoxin content in food and to reduce the
lyngbya toxins in drinking water in China [6–8]. However, the incidence of HCC continues, in which
HBV-related HCC patients account for about 80% of all HCC [9].
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Since 1992, as part of an immunization project in China, hepatitis B vaccine has been used to
inoculate in all newborns to effectively block mother-to-infant HBV transmission. However, the HBV
infection rate remains high, with HBsAg carry rate of 7.2% for those aged between 1 and 59 years
and 9.3 million chronic HBV-infected Chinese [10,11]. Whereas the 9.3 million chronic HBV-infected
Chinese will be the major source of HCC over the next 50 years, though not all the chronic HBV
carriers have developed HCC, existing medical interventions are unable to cure chronic HBV-related
diseases and only serve to slow disease progression. Hence, our study focused on the 9.3 million
chronic HBV-infected Chinese.

Previous studies showed the modifiable risk factors included persistent high level of HBV
replication, smoking and the habitual use of alcohol, however the effects of these factors were
controversial [12–40]. Considering the scale of the public health problem accompanied with chronic
HBV infection, the major risk factors to the development of HCC in chronic HBV-infected Chinese
were investigated, an understanding of which is vital to block the development to HCC by effective
prevention and control measures.

Meta-analysis is the implementation of statistical methods for combining and contrasting results
from different studies to reduce random error and identify patterns or relationships in the context of a
variety of evidence. In this study, we performed this meta-analysis to identify the true associations
between possible factors and HCC risk.

2. Materials and Methods

2.1. Ethics

The data reported in our manuscript were cited from published literature, and had been
approved by the ethics committee of Zhejiang provincial center of disease control and prevention
(No.zjcdc-2015-1).

2.2. Literature and Search Strategy

All articles were retrieved from the following databases: Pubmed, Chinese National
Knowledge Infrastructure (CNKI), VIP database and Wanfang data. Searches, using the search
field “Title/Abstract”, were performed via using the search terms (“Chinese” or “China”) and
(“hepatocellular carcinoma” or “liver tumors” or “tumor of liver” or “liver neoplasms”) and (“hepatitis
b” or “hepatitis b virus”) AND (“risk factor”) from PubMed. Searches, using the search field “Abstract”,
were performed via using the above-mentioned search terms from CNKI, VIP and Wanfang data
journals published between January 1980 and October 2014.

The present study was carried out following Meta-analysis in PRISMA guidelines [41].

2.3. Inclusion and Exclusion Criteria

Only primary studies were included in our search. All eligible articles were case-control or
prospective studies between January 1980 and October 2014. Eligible research articles not captured by
the research strategies detailed above were retrieved by bibliography searches.

Studies were included in the meta-analysis provided that: (1) the article reported a case-control
or prospective study and had been accepted for publication with full text available; (2) all cases and
controls were diagnosed by histopathological biopsy, or other national diagnostic criteria existing at
that time, and possible risk factors were reported; (3) the article reported on chronic HBV-infected
Chinese population (HBsAg as a marker of chronic HBV infection); and (4) the data to calculate OR
with 95% CI was reported.

Studies were excluded from the meta-analysis when: (1) The article reported other forms of viral
hepatitis (hepatitis C or D) as the etiological agent; (2) The article did not provide a workable value for
the main variable.
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2.4. Data Extraction

To decide whether an article should be included or excluded, two independent reviewers carried
out an assessment using a standardized data extraction form designed by our group. Data were
extracted from each study by two separate investigators, and data about aflatoxin were not extracted
because meta-analysis in the aflatoxin has been done [42]. The literature referenced in the articles
included in this study was also screened to identify more studies.

Discrepancies between the decisions of the two reviewers were discussed. If a consensus was not
achieved, the decision was made by a third reviewer. Articles were examined to eliminate duplicate
reports of the same research.

The following information was extracted from all of the acquired studies: the numbers of patients
in each group, the characteristics of each group at baseline (including female/male ratio, average and
median ages), and the study type. Definition of main outcomes: HCC, liver cirrhosis, CHB chronic
hepatitis B and chronic HBV carries were diagnosed by the guidelines at that time [43,44].

2.5. Statistical Analysis

The OR with 95% CI was used as the main outcomes to measure efficacy. Meta-analysis
was performed using either the fixed-effect or random-effect model, depending on the statistical
heterogeneity among studies as evaluated by Cochran’s chi-square test [45]. Statistical heterogeneity
among studies was assessed using the Q and I2 statistics. When p ď 0.1 the random-effect model was
employed, and when p > 0.1 the fixed effects model was employed. In this meta-analysis, subgroup
analyses were used to more thoroughly investigate the associations between different risk factors
and HBV-related HCC, and Begg’s test and Egger’s linear regression test were also used to examine
publication bias [46,47]. The results of the Egger’s test indicated that the publication difference of a
positive result and a negative result was not statistically significant (all p > 0.10), and the results of
the Begg’s test were also not statistically significant (all p > 0.10). Analyses were performed using the
software Stata version 9.0 (Stata Corp., College Station, TX, USA) and Review Manager 5.0 (Cochrane
Collaboration, Rigshospitalet, Denmark). The OR was not pooled when the number of OR of the risk
factor were less than 5. All of the P-values were two-sided.

3. Results

3.1. Literature Search

The selection of studies for inclusion in the meta-analysis was shown in Figure 1.
According to the inclusive and exclusive criteria, all articles were retrieved and carefully reviewed

to assess the eligibility. Twenty-seven eligible studies were identified after screening of 1161.

3.2. Characteristics of the Studies

A total of 27 studies, including 3165 cases and 10,896 controls were included in our research.
Among the twenty-seven studies, following categories were studied: alcohol consumption (2180 cases),
smoking (1432 cases), non-antiviral treatment (1094 cases), high HBV DNA levels (3831 cases), HBeAg
positive (1592 cases), family histories of HCC (685 cases) and gender (male) (3085 cases). The details of
all of the studies evaluated in this meta-analysis are shown in Table 1 [9,13–38]. Twenty-seven studies
fulfilled the requirements and these included 14,061 objects (see Table 1).

The available sample size of each study varied greatly, ranging from 80 to 11,893 objects. The mean
age was greatly variable and the percentage of females also differed greatly (see Table 1).
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Figure 1. Flowchart of the selection of studies for inclusion in the meta-analysis Abbreviations: 
CNKI: Chinese National Knowledge Infrastructure; Vip: vip database; Wanfang: Wanfang data; and 
HCC: hepatocellular carcinoma. 

 

Figure 1. Flowchart of the selection of studies for inclusion in the meta-analysis Abbreviations: CNKI:
Chinese National Knowledge Infrastructure; Vip: vip database; Wanfang: Wanfang data; and HCC:
hepatocellular carcinoma.
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Table 1. Characteristics of the studies.

Study Region Study Type Participants Category
(Case/Control) Risk Factors Sample Size (n) Age (Years) Male/Female

[17] Taixing case-control study HCC/nature people alcohol consumption 208, 208 52 (22–93) 170/38

[15] Taiwan case-control study HCC/nature people alcohol consumption, smoking, family
histories of HCC 200, 200 p * p *

[32] Longan prospective study choric HBsAg carries alcohol consumption, smoking, HBV DNA
levels, family histories of HCC, sex 3007 33–55 1643/1364

[38] Jiangsu, Qidong case-control study HBV-related HCC/LC
alcohol consumption, smoking, antiviral
treatment, HBV DNA levels, family histories
of HCC, sex

330, 110 52.4 ˘ 10.6, 51.4 ˘ 10.6 285/45, 85/25

[29] Chongqing prospective study CHB antiviral treatment 112 33.7 ˘ 9.1, 32.4 ˘ 8.7 59/53

[18] Taixing case-control study HCC/nature people alcohol consumption, family histories
of HCC 88, 88 47.5 (22–79) 71/17

[25] Qingdao case-control study HBV-related HCC/CHB alcohol consumption, HBV DNA levels,
HBeAg positive, family histories of HCC, sex 243, 227 57 (51, 63), 54 (50, 59) 199/44, 150/77

[39] Jiangsu, Huaian case-control study HCC/digestion tract cancer
not HCC alcohol consumption 219, 219 53 (26–78), 50.5 (28–75) 153/66, 151/68

[23] Hong kong case-control study HBV-related HCC/trauma
patients smoking 150, 36 p * p *

[22] Kunming retrospective study HBeAg(+)CHB/HBeAg(´)CHB HBeAg positive 1829 42.07 ˘ 14.22 1471/358,

[27] Taiwan prospective study HBeAg(+)CHB/HBeAg(+)CHB antiviral treatment 233, 233 32 ˘ 7, 31 ˘ 8 219/14, 219/14

[21] Taiwan case-control study HCC/choric HBV carries HBV DNA levels 200, 160 54.0 ˘ 12.3, 32 ˘ 10.0 167/200, 103/160

[24] Jiangsu, Qidong case-control study choric HBsAg carries/choric
HBsAg carries

alcohol consumption, smoking, HBV
DNA levels 170, 276 >20 170/0, 276/0

[31] Hubei prospective study CHB alcohol consumption 80 49.3 ˘ 13.2 80/0

[30] Urumqi prospective study HBV-related LC antiviral treatment 238 45.7 ˘ 11.3 168/70

[14] Beijing prospective study choric HBV-related LC antiviral treatment 217 54 ˘ 10 157/60

[35] Hunan case-control study HCC/digestive malignancy not
HCC HBeAg positive 211, 220 13–76 192/19, -

[36] Shanghai case-control study HBV-related HCC/HBV-related
LC

alcohol consumption, smoking, HBV-DNA
levels, family histories of HCC, sex 80, 40 48.72 ˘ 14.15, 50.14 ˘ 16.32 61/19, 29/11

[28] Jiangsu, Qidong prospective study choric HBsAg carries and not
choric HBsAg carries HBV DNA levels, HBeAg positive 477, 477 43.9 ˘ 9.8, 43.6 ˘ 10.3 392/85, 392/85

[13] Chongqing prospective study CHB HBeAg positive 183 31.9 ˘ 8, 31.1 ˘ 7.2 52/13, 100/18

[19] Taiwan prospective study nature people HBV DNA levels, HBeAg positive 11,893 30–65 11,893/0
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Table 1. Cont.

Study Region Study Type Participants Category
(Case/Control) Risk Factors Sample Size (n) Age (Years) Male/Female

[16] Shenyang prospective study Decompensated liver disease antiviral treatment 84, 84 26–78 59/25, 65/19

[37] Taizhou, Linhai prospective study HBV-related LC
alcohol consumption, smoking, antiviral
treatment, HBV DNA levels, family histories
of HCC, sex

196 47.37 ˘ 5.62, 45.08 ˘ 6.83 144/52

[20] Taiwan prospective study choric HBsAg carries HBV DNA levels, HBeAg positive 4841 >30 4841/0

[34] Wuhan, Xiaogan prospective study CHB HBV DNA levels, sex 751 51 ˘ 4.6 489/262

[26] Guiyang case-control study HCC/Cancer not HCC alcohol consumption 762, 798 51 (22–89), 48 (19–86) 602/160, 458/340

[33] Nanjing case-control study choric HBsAg carries/choric
HBsAg carries HBV DNA levels, HBeAg positive 90, 90 52.53 ˘ 10.27, 52.53 ˘ 10.23 78/12, 78/12

* p, the difference of corresponding variable between case and control wasn’t significant (p > 0.05); Abbreviations: HCC, hepatocellular carcinoma; CHB, chronic hepatitis B; LC,
liver cirrhosis.
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3.3. Effects of Related Factors on the Development of HCC

The effects of non-antiviral treatment (seven studies, 1837 research objects), alcohol consumption
(twelve studies, 5935 research objects), smoking (seven studies, 4522 research objects), high HBV DNA
levels (twelve studies, 6746 research objects), HBeAg positive (eight studies, 6165 research objects),
family histories of HCC (seven studies, 4524 research objects) and gender (male) (six studies, 4984
research objects) on the development of HCC were investigated in this analysis and the results are
shown in Figures 2–6, respectively.
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Figure 6. Effects of possible risk factors in chronic HBV-infected patients: (a) HBeAg positive;
and (b) HBeAg positive adjusted.

The pooled OR with 95% CI for the seven factors investigated were: non-antiviral treatment 2.70
(2.01, 3.62), high HBV DNA levels 2.61 (1.73, 3.94), alcohol consumption 2.19 (1.53, 3.13), a family
history of HCC 3.58 (2.53, 5.06), male 2.14 (1.68, 2.73), smoking 1.54 (0.99, 2.40) and HBeAg positive
1.25 (0.58, 2.69), respectively.

The heterogeneity test indicated that the variation of study-specific OR for alcohol consumption,
smoking, high HBV DNA levels, HBeAg positive, were statistically significant (p < 0.10), and the
random effect method was therefore used to pool the results for these factors. The heterogeneity test
indicated that the variation of study-specific OR were not statistically significant (p > 0.10), and the
fixed effect method was therefore used to pool the results for the other factors, and the conclusions
remained largely unchanged when the random effect method was used. The results of statistical
analysis and calculation are shown in Table 2.

3.4. Sensitivity Analysis and Publication Bias

Considering the enormous heterogeneity in some subgroups, we used sensitivity analysis to
identify possible heterogeneous records from eligible studies. After omitting the selected studies,
the study-specific OR results with publication bias and lower degree of heterogeneity are shown
in Table 3, and the effects of four factors on the development of HCC are shown in Figures 3–6,
respectively. A funnel plot for publication bias is shown in Figure 7.
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Table 2. The subgroup characteristics of possible risk factors associated with HCC in HBsAg-positive Chinese population.

Risk Factors
No. of Studies

(Cases/Controls)
OR

M
Heterogeneity

PH I2 (%)
Egger’s Test

p
Begg’s Test

p
OR (95% CI) Z POR X2 t Z

subgroup analyses by
non-antiviral treatment 7 (534/1303) 2.70 (2.01, 3.62) 6.61 <0.05 F 8.21 >0.1 0.27 0.65 >0.1 0 >0.1

subgroup analyses by
alcohol consumption 12 (1926/4009) 2.19 (1.53, 3.13) 4.3 <0.05 R 35.48 <0.1 0.69 1.48 >0.1 1.3 >0.1

subgroup analyses by smoking 7 (945/3577) 1.54 (0.99, 2.40) 1.9 >0.05 R 20.02 <0.1 70% ´0.04 >0.1 0 >0.1

subgroup analyses by high HBV
DNA levels 12 (1529/5217) 2.61 (1.73, 3.94) 4.57 <0.05 R 66.45 <0.1 0.83 0.54 >0.1 0.21 >0.1

subgroup analyses by
HBeAg positive 8 (980/5185) 1.25 (0.58, 2.69) 0.57 >0.05 R 100.22 <0.1 0.93 0.45 >0.1 0.12 >0.1

subgroup analyses by family
histories of HCC 7 (995/3529) 3.58 (2.53, 5.06) 7.19 <0.05 F 5.42 >0.1 0 0.81 >0.1 0.3 >0.1

subgroup analyses by male 6 (803/4181) 2.14 (1.68, 2.73) 6.1 <0.05 F 2.49 >0.1 0 ´0.27 >0.1 0 >0.1

The three factor = non-antiviral treatment, alcohol consumption and depression. Abbreviations: HCC = hepatocellular carcinoma; OR = Odds ratio; CI = confidence intervals; M =
model; F = fixed-effect Model; R = random-effect model.

Table 3. The adjusted subgroup characteristics of possible risk factors associated with HCC in HBsAg-positive Chinese population.

Risk Factors
No. of Studies

(Cases/Controls)
OR

M
Heterogeneity

PH I2 (%)
Egger’s Test

p
Begg’s Test

p Omitted
ReferenceOR (95% CI) Z POR X2 t Z

subgroup analyses by high
HBV DNA levels 9 (1066/4400) 3.89 (3.18, 4.77) 13.10 <0.05 F 8.30 >0.1 4% ´0.76 >0.1 ´0.1 >0.1 [21,25,34]

subgroup analyses by
alcohol consumption 10 (1247/3700) 1.65 (1.35, 2.02) 4.89 <0.05 F 13.59 >0.1 34% 1.73 >0.1 1.43 >0.1 [25,26]

subgroup analyses by
HBeAg positive 4 (409/3066) 3.00 (2.28, 3.94) 7.86 <0.05 F 4.12 >0.1 27% 0.19 >0.1 ´0.34 >0.1 [13,22,25,35]

subgroup analyses by smoking 4 (608/3242) 2.20 (1.64, 2.95) 5.25 <0.05 F 4.22 >0.1 29% 2.03 >0.1 1.02 >0.1 [23,24,36]

Abbreviations: HCC = hepatocellular carcinoma; OR = Odds ratio; CI = confidence intervals; M = model; F = fixed-effect model.



Int. J. Environ. Res. Public Health 2016, 13, 604 12 of 16
Int. J. Environ. Res. Public Health 2016, 13, x 17 of 24 

 

 
Figure 7. A funnel plot for publication bias. 

4. Discussion 

The development of HCC is a complex process that goes from liver damage to liver cell 
transformation, involving multiple risk factors. However, most of these factors can be prevented to 
decrease the incidence of HCC [48–50]. In this study, we attempted to carry out a comprehensive 
analysis of HCC risk factors. Our meta-analysis collated all of the available literature to determine 
the association between the main risk factors and HCC in the chronic HBV-infected Chinese [46,47]. 

The results of this meta-analysis showed that, compared with not having the corresponding 
factor, the chronic HBV-infected Chinese with high HBV DNA levels and non-antiviral treatment 
have nearly treble the risk of HCC development. These findings also were confirmed by other 
studies [24,25,32]. This indicated that antiviral treatment could greatly decrease the number of HCC 
development in the chronic HBV-infected Chinese. 

The results of this meta-analysis also showed that, compared with not having the 
corresponding factor, alcohol consumption, a family history of HCC and gender (male) have 2–4 
times the risk of HCC development. The data do lead us to believe that controlling alcohol 
consumption might lead to decreases in HCC for some chronically infected Chinese. Since the 
proportion of the population with one or more of these risk factors is high in China, professional 
health education should be enhanced to promote cognitive and behavioral changes to reduce these 
harmful factors in society, and thus speeding up the process of preventing and controlling HCC. 
There is a high prevalence of non-antiviral treatment and alcohol drinking [14,29,30,38,51,52]. Many 
patients cannot afford treatment and patients are not sure how to manage HBV. Furthermore, many 
providers do not prescribe the long-term ill effect of drug and drug resistance or give attention to 
systemic issues, even though they affect the therapeutic efficacy of chronic hepatitis B. In view of the 
above-mentioned facts, effective interventions for the two factors should be tackled first. 

In addition, this study showed that HBeAg positivity did not affect HCC development, and the 
results were different from those observed in previously reported [20,33]. A possible reason for this 
was that some cases had received antiviral treatment in four studies [13,22,25,35]. After omitting 
these four studies, HBeAg positivity was associated with an increase in the risk of HBV-related 
HCC. Confirmatory research should be carried out to ascertain the real association between HBeAg 
positivity and HCC.  

Figure 7. A funnel plot for publication bias.

4. Discussion

The development of HCC is a complex process that goes from liver damage to liver cell
transformation, involving multiple risk factors. However, most of these factors can be prevented to
decrease the incidence of HCC [48–50]. In this study, we attempted to carry out a comprehensive
analysis of HCC risk factors. Our meta-analysis collated all of the available literature to determine the
association between the main risk factors and HCC in the chronic HBV-infected Chinese [46,47].

The results of this meta-analysis showed that, compared with not having the corresponding factor,
the chronic HBV-infected Chinese with high HBV DNA levels and non-antiviral treatment have nearly
treble the risk of HCC development. These findings also were confirmed by other studies [24,25,32].
This indicated that antiviral treatment could greatly decrease the number of HCC development in the
chronic HBV-infected Chinese.

The results of this meta-analysis also showed that, compared with not having the corresponding
factor, alcohol consumption, a family history of HCC and gender (male) have 2–4 times the risk of
HCC development. The data do lead us to believe that controlling alcohol consumption might lead to
decreases in HCC for some chronically infected Chinese. Since the proportion of the population with
one or more of these risk factors is high in China, professional health education should be enhanced
to promote cognitive and behavioral changes to reduce these harmful factors in society, and thus
speeding up the process of preventing and controlling HCC. There is a high prevalence of non-antiviral
treatment and alcohol drinking [14,29,30,38,51,52]. Many patients cannot afford treatment and patients
are not sure how to manage HBV. Furthermore, many providers do not prescribe the long-term ill
effect of drug and drug resistance or give attention to systemic issues, even though they affect the
therapeutic efficacy of chronic hepatitis B. In view of the above-mentioned facts, effective interventions
for the two factors should be tackled first.

In addition, this study showed that HBeAg positivity did not affect HCC development, and the
results were different from those observed in previously reported [20,33]. A possible reason for this
was that some cases had received antiviral treatment in four studies [13,22,25,35]. After omitting
these four studies, HBeAg positivity was associated with an increase in the risk of HBV-related HCC.
Confirmatory research should be carried out to ascertain the real association between HBeAg positivity
and HCC.
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This study also showed that smoking did not affect HCC development, and the findings were also
different from those observed in previously reported research [53]. After omitting three retrospective
studies, smoking was associated with an increase in the risk of HBV-related HCC [23,24,36].
Confirmatory studies with different environment and gene background should be carried out to
ascertain the real association between smoking and HBV-related HCC.

It has previously been reported that age was a risk factor for HBV-related HCC development [54];
however, in the literature used in our study, age was indicated as the median age, mean age or age
range. In fact, individual data (e.g., patient-level data) were not available in the majority of cases; thus,
it was impossible to analyze the association between age and HBV-related HCC development.

Heterogeneity in the variation of study-specific OR for high HBV DNA levels and positive
HBeAg was determined. One possible reason was that some cases had received antiviral treatment
in three studies and four studies [13,21,22,25,34,35], respectively. These studies were excluded, and
heterogeneity in the variation of study-specific OR for the two factors was not found. In addition,
heterogeneity was found in the variation of study-specific OR for alcohol consumption and smoking.
One possible reason is that there was information bias in two retrospective studies and three
retrospective studies [23–26,36], respectively. These studies were excluded, and heterogeneity in
the variation of study-specific OR for these two factors was not found.

This study has several limitations: (1) Some observational studies, retrospective studies and
nonrandomized designs are susceptible to various biases such as inappropriate selection of subjects.
These biases could have influenced slightly the internal and external validity of this study; (2) Although
27 eligible studies were included in our analysis, the sample for subgroup analysis was limited which
could have affected the results; (3) Baseline data of all eligible studies such as observation time did not
match well, and this could have underestimated the results; (4) Due to the low possible publication
rate for negative studies, publication bias existed in some subgroup analyses of possible risk; (5) As the
development of HBV-related HCC may be caused by multiple factors simultaneously, the interaction
of factors may have contributed to the results. Due to data limitations, this article did not analyze
this interaction.

5. Conclusions

Our meta-analysis supports that high HBV DNA levels, non-antiviral treatment, alcohol
consumption, a family history of HCC and male gender contributed to the risk of hepatocellular
carcinoma in chronic HBV-infected Chinese from currently available evidence. Given the high
prevalence of non-antiviral treatment and alcohol drinking, behavior interventions for these two
factors should be tackled first.
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