
Specific HLA-DQB1 alleles associated with risk for 
development of hepatocellular carcinoma: A meta-analysis

Yong-Ning Xin, Zhong-Hua Lin, Xiang-Jun Jiang, Shu-Hui Zhan, Quan-Jiang Dong, Qing Wang, Shi-Ying Xuan

Yong-Ning Xin, Xiang-Jun Jiang, Shu-Hui Zhan, Quan-Jiang 
Dong, Qing Wang, Shi-Ying Xuan, Department of Gastroenter-
ology, Qingdao Municipal Hospital, Qingdao 266071, Shandong 
Province, China
Zhong-Hua Lin, School of Medicine, Qingdao University, Qing-
dao 266021, Shandong Province, China
Yong-Ning Xin, Shi-Ying Xuan, College of Medicine and Phar-
maceutics, Ocean University of China, Qingdao 266003, Shan-
dong Province, China
Author contributions: Xin YN, Lin ZH and Xuan SY conceived 
and designed the experiments; Xin YN, Lin ZH, Xuan SY, Jiang 
XJ and Zhan SH analyzed the data; Xin YN, Lin ZH, Xuan SY, 
Dong QJ and Wang Q provided reagents, materials and analysis 
tools; Xin YN, Lin ZH and Xuan SY wrote the paper.
Supported by Shandong Provincial Natural Science Foundation, 
China, No. ZR2009CQ031
Correspondence to: Shi-Ying Xuan, PhD, Professor, Depart-
ment of Gastroenterology, Qingdao Municipal Hospital, Qingdao 
266071, Shandong Province, China
Telephone: +86-532-88905508  Fax: +86-532-82836421
Received: September 10, 2010   Revised: December 9, 2010
Accepted: December 16, 2010
Published online: May 7, 2011

Abstract
AIM: To evaluate the association of human leukocyte 
antigen (HLA)-DQB1 alleles with hepatocellular carci-
noma (HCC) through meta-analysis of published data. 

METHODS: Case-control studies on HLA-DQB1 allele as-
sociation with HCC published up to January 2010 were 
included in the analyses. The odds ratios (ORs) of HLA-
DQB1 allele distributions in HCC patients were analyzed 
and compared with healthy controls. The meta-analysis 
software REVMAN 5.0 was applied for investigating het-
erogeneity among individual studies and for summariz-
ing all the studies. A meta-analysis was performed using 
fixed-effect or random-effect methods, depending on the 
absence or presence of significant heterogeneity. Seven 
case-control studies containing 398 cases and 594 con-
trols were included in the final analysis.

RESULTS: Among the five family alleles, two (DQB1*02 
and DQB1*03) were found to be significantly associ-
ated with the risk of HCC. The combined OR for the 
association of DQB1*02 and DQB1*03 allele with the 
risk for HCC was 1.78 (95% CI: 1.05-3.03, P  = 0.03) 
and 0.65 (95% CI: 0.48-0.89, P  = 0.007), respec-
tively. Among the 13 specific alleles, two (DQB1*0502 
and DQB1*0602) were significantly associated with 
risk of HCC. The combined OR for the association of 
DQB1*0502 and DQB1*0602 allele with the risk for 
HCC was 1.82 (95% CI: 1.14-2.92, P  = 0.01) and 0.58 
(95% CI: 0.36-0.95, P  = 0.03), respectively. No signifi-
cant association was established for other HLA-DQB1 
family alleles and specific alleles. 

CONCLUSION: Our results support the hypothesis that 
specific HLA-DQB1 allele families and alleles might in-
fluence the susceptibility or resistance to HCC, although 
it needs further investigations.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the third most com-
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mon cause of  cancer-related deaths worldwide and about 
600 000 patients died from the disease annually[1]. Nearly 
78% of  the 600 000 cases are from Asian countries[2]. 
China alone accounts for more than 50% of  the world’s  
cases[3]. The development of  HCC is linked to the inter-
action of  the genetic, immunologic, environmental, di-
etary, and lifestyle factors. Its incidence and distribution 
vary widely among ethnic groups, sex, and geographic 
regions. HBV and HCV infection, liver cirrhosis, male 
gender, and old age are important risk factors of  HCC. 
The clustering of  HCC within families raises the possi-
bility that genetic factors are also involved in the suscep-
tibility to HCC. 

The major histocompatibility complex (MHC) plays 
a key role in anti-virus and tumor defense. Human leu-
kocyte antigens (HLA) function in the regulation of  
immune response to foreign antigens and discrimination 
of  self  from non-self  antigens. They are encoded by a 
series of  closely linked genetic loci found on chromo-
some 6[4,5]. HLA polymorphism is implicated in confer-
ring genetic susceptibility to a large number of  immune-
mediated diseases, including some cancers. Given the 
pivotal role of  HLA molecules in the immune system, 
several studies have investigated the association between 
specific HLA alleles and HCC. However, the associa-
tion between HLA-DQB1 alleles and HCC in different 
ethnic populations is controversial. As many conflicting 
reports have been published to date, we conducted a 
systematic review of  all the relevant studies published in 
the literature to evaluate the association between HLA-
DQB1 alleles and HCC. Our principal objectives were to 
clarify the specific HLA-DQB1 allele families or alleles 
that are associated with the risk of  HCC development.

MATERIALS AND METHODS
Literature search 
Electronic databases (PubMed, EMBASE, Cochrane 
Library and China National Knowledge Infrastructure) 
were used to search for all genetic association studies 
evaluating the HLA-DQB1 polymorphism and HCC in 
humans in all languages up to January 2010. The search 
strategy was based on combinations of  the key words, 
“HLA” or “human leukocyte antigen” and “hepatocel-
lular carcinoma” or “HCC”, and was not restricted by 
period. We also did a full manual search from the bibli-
ographies of  selected papers. In addition, we contacted 
the authors of  studies containing relevant information, 
who did not report the results necessary for this analysis. 
Unpublished data were also accepted if  an abstract was 
available and further information was obtained from the 
authors. 

Inclusion and exclusion criteria
In the meta-analysis, the following inclusion criteria were 
set and reviewed by two independent investigators: (1) an 
independent case-control study; (2) studies with similar 
purpose and statistical methods; (3) studies providing 

enough information to calculate the odds ratio (OR); (4) 
HLA-DQB1 alleles were molecularly typed (high or low 
resolution level); and (5) the diagnosis of  HCC was based 
on at least one of  the following criteria: typical histological 
characteristics or serum α-fetoprotein (AFP) levels higher 
than 400 ng/mL together with radiological findings (ultra-
sound and CT) consistent with HCC. 

The following exclusion criteria were set: (1) incom-
plete raw data; (2) repetitive reports (if  more than one 
version of  the same study was retrieved, only the most 
recent was used); and (3) materials and methods were not 
well-described and reliable.

Although assessment of  study quality is considered 
important for systematic reviews and meta-analyses, scor-
ing methods have been considered problematic[6] and may 
not accurately assess the quality measures of  interest[7]. 
Therefore, we used reliability of  patient selection, molecu-
lar typing method, and statistical analysis method as qual-
ity variables.

The frequency of  HLA-DQB1 alleles varies accord-
ing to ethnic and racial background, with some alleles be-
ing extremely rare. Therefore, articles were not required 
to identify all alleles for inclusion. 

Data extraction
The studies were independently evaluated by two re-
searchers (Xin YN and Lin ZH). Discrepancies in the 
evaluations of  studies were resolved by discussion be-
tween the reviewers.

The following data were collected from each study: 
authors, publication year, journal, publication type and 
language, HLA genotyping method, allele genotype, 
number of  cases and controls, definitions used for HCC, 
HCC sample description, control sample description (if  
there was more than one control group, we choose the 
healthy group as the control group in order to minimize 
the confounder). The main features of  the trials included 
in the meta-analysis are shown in Table 1.

Statistical analysis
Homogeneity was calculated by Cochran’s Q test (α = 
0.05). If  the results of  the Q test had no significant het-
erogeneity, the Mantel-Haenszel fixed-effect model (Peto 
method) was used for the combined data. If  the results of  
the Q test had significant heterogeneity, the Dersimonian-
Laird random-effects model (DL method) was used for 
the combination of  data[8]. A pooled OR was presented as 
a standard plot with 95% CIs. In the absence of  hetero-
geneity, the two methods provided identical results. As a 
measure of  association between HCC and HLA-DQB1 
alleles, we combined ORs with 95% CIs stratified by gene 
subtype of  patients and controls in a study. Funnel plots 
and the Egger’s regression asymmetry test were used to 
evaluate publication bias[9]. We performed a sensitivity 
analysis to assess the stability of  the results by sequential 
omission of  individual studies. All P values presented are 
two-tailed. The analyses were performed using Revman 5.0 
provided by the Cochrane Collaboration Internet.
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RESULTS
Literature assessment
Figure 1 shows the flow diagram of  publications identi-
fied by the literature search. The search strategy allowed 
us to identify 60 studies for potential inclusion in the me-
ta-analysis. Only 7 case-control studies relating to HLA-
DQB1 alleles polymorphism and susceptibility to HCC 
qualified on the basis of  our selection criteria[10-16]. A total 
of  991 subjects were studied (398 patients and 593 con-
trols) (Table 1). Two of  these studies were conducted in 
mainland China, two in Hong Kong, and one each in Italy, 
Egypt, and Spain. The diagnosis of  HCC was based on at 
least one of  the following criteria: typical histological char-
acteristics or serum AFP levels higher than 400 ng/mL  
together with radiological findings (ultrasound and/or 
CT) consistent with HCC. The control group of  six 
studies consisted of  healthy individuals, while only one 
study used HCV carriers as the control group[13]. Records 
of  mean or median age and sex were incomplete in 4/7 
reports. HIV status was determined in two reports[12,15]. 

HLA-DQB1 alleles were considered only when they were 
classified in at least two independent studies.

HLA-DQB1 alleles were molecularly typed (high or 
low resolution level). Six studies used high resolution 
molecular typing for HLA, while the Italian study used 
both high and low resolution molecular typing for HLA. 
Low resolution molecular typing methods for HLA could 
not identify the specific alleles. Accurate methods for 
HLA class Ⅱ typing should involve the combination of  
polymerase chain reaction (PCR)-sequence-specific oli-
gonucleotides probes, PCR-sequence specific primer and 
PCR-single strand conformation polymorphism[17].

Association between HLA-DQB1 alleles and HCC
A total of  five HLA-DQB1 allele families and 13 specific 
alleles were extracted from the studies to investigate their 
association with HCC. Six specific alleles were excluded 
because each was identified in only one study. 

Among the allele families, two (DQB1*02 and DQB 
1*03) were significantly associated with risk of  HCC. In 
the meta-analysis, the overall frequency of  DQB1*02 was 
32.9% (131/398) in HCC, and 24.5% (145/593) in con-
trols. The heterogeneity test indicated that the variation of  
trial-specific ORs was statistically significant (χ2 = 15.28, 
P = 0.02 and < 0.05); the random-effect method was used 
to combine the results. The combined OR was 1.78 (95% 
CI: 1.05-3.03) and was statistically significant (P = 0.03 and 
< 0.05). In sensitivity analysis, the exclusion of  individual 
studies did not change this significant result, except for the 
studies by Li et al[10], López-Vázquez et al[13], Liu et al[14] and 
El-Chennawi et al[15], which produced a non-significant as-
sociation. Overall, the frequency of  DQB1*03 was 50.0% 
(199/398) in HCC and 62.7% (372/593) in controls. The 
heterogeneity test indicated that the variation of  trial-
specific ORs was not statistically significant (χ2 = 11.53, 
P = 0.07 and > 0.05). The fixed-effect method was used 
to combine the results. The combined OR was 0.65 (95% 
CI: 0.48-0.89) and was statistically significant (P = 0.007 
and < 0.05). In sensitivity analysis, the exclusion of  indi-
vidual studies did not change this significant result, except 
for the study by De Re et al[12], which produced a non-
significant association. Statistics calculated for each study 
about DQB1*03 are shown in the forest plot (Figures 2 
and 3). Meta-analysis for another 3 HLA-DQB1 allele 
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Table 1  Characteristics of studies included in the meta-analysis

Study Country/
region

No. of HCC 
(M/F), age (yr)

No. of controls 
(M/F), age (yr)

No. of DQB1 
alleles studied

Type of 
control

HLA genotyping 
method

Li et al[10], 1995 Hong Kong 49 (-/-), ND 78 (-/-), ND 11 Healthy PCR-SSP
Donaldson et al[11], 2001 Hong Kong 84 (79/5), 55 124 (-/-), ND 10 Healthy PCR-SSOP
De Re et al[12], 2004 Italy 29 (-/-), ND 144 (-/-), ND   5 Healthy PCR-SSP
López-Vázquez et al[13], 2004 Spain 46 (27/19), 62 ± 8 48 (19/29), 56 ± 12 10 HCV carriers PCR-SSOP
Liu et al[14], 2007 China 78 (63/15), 58.8 ± 11.5 100 (-/-), ND 19  Healthy PCR-SSP
El-Chennawi et al[15], 2008 Egypt 50 (45/5), 51.16 ± 6.16 50 (44/6), 48.88 ± 9.22   5 Healthy PCR-SSP
Pan[16], 2009 China 62 (52/10), 53.58 50 (29/21), 30.12   8 Healthy PCR-SSP

HCC: Hepatocellular carcinoma; HLA: Human leukocyte antigen; ND: Not described; PCR-SSOP: Polymerase chain reaction-sequence-specific 
oligonucleotides probes; PCR-SSP: Polymerase chain reaction-sequence specific primer; (-/-): No data was mentioned in the included studies.

191 citations identified 
and screened

107 articles excluded after title review
   76 not relevant to HLA or HCC
   28 relevant to treatment
   3 not human studies

84 potentially relevant citations
identified for evaluation

10 full manuscripts retrieved
for evaluation

7 studies included in 
meta-analysis

74 articles excluded after abstract review
   31 not relevant to HLA-DQB1
   20 only serologic results
   17 not case-control study
   6 not relevant to HCC

3 articles excluded after review of full text
lack of sufficient data

Figure 1  Flow diagram of study identification. HCC: Hepatocellular carci-
noma; HLA: Human leukocyte antigen.
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families (DQB1*04, DQB1*05 and DQB1*06) was car-
ried out, but did not show any statistical effect. 

Among the specific alleles, two (DQB1*0502 and 
DQB1*0602) were significantly associated with risk of  
HCC. In the meta-analysis, the overall frequency of  HLA-
DQB1*0502 allele was 18.3% (47/257) in HCC, and 
12.3% (43/349) in the controls. The heterogeneity test 
indicated that the variation of  trial-specific ORs was not 
statistically significant (χ2 = 0.50, P = 0.92 and > 0.05); 
the fixed-effect method was used to combine the results. 
The combined OR was 1.82 (95% CI: 1.14-2.92), and was 
statistically significant (P = 0.01 and < 0.05). In sensitivity 
analysis, the exclusion of  individual studies did not change 
this significant result, except for the study by Donaldson et 

al[11], which produced a non-significant association. Over-
all, the frequency of  HLA- DQB1*0602 allele was 23.7% 
(41/173) in HCC and 31.4% (71/226) in controls. The het-
erogeneity test indicated that the variation of  trial-specific 
ORs was not statistically significant (χ2 = 1.26, P = 0.53 
and > 0.05); the fixed-effect method was used to combine 
the results. The combined OR was 0.58 (95% CI: 0.36-0.95) 
and was statistically significant (P = 0.03 and < 0.05). In 
sensitivity analysis, the exclusion of  individual studies did 
not change this significant result, except for the study by 
Liu et al[14], which produced a non-significant association. 
Statistics calculated for each study of  DQB1*0502 and 
DQB1*0602 are shown in the forest plot (Figures 4 and 5). 
Meta-analysis for another 11 HLA-DQB1 specific alleles 
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Study or subgroup HCC Control Weight (%) Odds ratio Odds ratio

Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI

Li et al [10], 1995   42   49   61   78     6.7 1.67 (0.64-4.38)
Donaldson et al [11], 2001   68   84 106 123   16.3 0.68 (0.32-1.44)
De Re et al [12], 2004   22   46   35   48   17.8 0.34 (0.14-0.80)
López-Vázquez et al [13], 2004   12   29 105 144   20.6 0.26 (0.11-0.60)
Liu et al [14], 2007   16   78   25 100   17.3 0.77 (0.38-1.58)
El-Chennawi et al [15], 2008   29   50   31   50   13.0 0.85 (0.38-1.89)
Pan[16], 2009   10   62     9   50     8.3 0.88 (0.33-2.36)

Total (95% CI) 398 593 100.0 0.65 (0.48-0.89)
Total events 199 372
Heterogeneity: c2 = 11.53, df  = 6 (P  = 0.07), I2 = 48%
Test for overall effect: Z  = 2.71 (P  = 0.007) 0.01        0.1           1           10          100

Figure 3  Meta-analysis forest plot of included studies on the association between human leukocyte antigen-DQB1*03 allele and hepatocellular carcinoma. 
HCC: Hepatocellular carcinoma.

Study or subgroup HCC Control Weight (%) Odds ratio Odds ratio

Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI

Li et al [10], 1995   21   49   14   78   15.9 3.43 (1.53-7.70)
Donaldson et al [11], 2001   15   84   22 123   17.1 1.00 (0.48-2.06)
De Re et al [12], 2004   25   46   22   48   15.8 1.41 (0.62-3.17)
López-Vázquez et al [13], 2004   10   29   53 144   15.4 0.90 (0.39-2.09)
Liu et al [14], 2007   29   78   17 100   17.6 2.89 (1.44-5.79)
El-Chennawi et al [15], 2008   31   50   15   50   15.5 3.81 (1.66-8.75)
Pan[16], 2009     0   62     2   50     2.7 0.16 (0.01-3.31)

Total (95% CI) 398 593 100.0 1.78 (1.05-3.03)
Total events 131 145
Heterogeneity: t2 = 0.29, c2 = 15.28, df  = 6 (P  = 0.02), I2 = 61%
Test for overall effect: Z  = 2.14 (P  = 0.03)

Figure 2  Meta-analysis forest plot of included studies on the association between human leukocyte antigen-DQB1*02 allele and hepatocellular carcinoma. 
HCC: Hepatocellular carcinoma.

0.01        0.1           1           10          100

0.01        0.1           1           10          100

Study or subgroup HCC Control Weight (%) Odds ratio Odds ratio

Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI

Li et al [10], 1995 13   49 15   78   33.6 1.52 (0.65-3.54)
Donaldson et al [11], 2001 26   84 24 123   53.1 1.85 (0.97-3.52)
López-Vázquez et al [13], 2004   3   46   1   48     3.6   3.28 (0.33-32.73)
Liu et al [14], 2007   5   78   3 100     9.7 2.21 (0.51-9.57)

Total (95% CI) 257 349 100.0 1.82 (1.14-2.92)
Total events 47 43
Heterogeneity: c2 = 0.50, df  = 3 (P  = 0.92), I2 = 0%
Test for overall effect: Z  = 2.50 (P  = 0.01)

Figure 4  Meta-analysis forest plot of included studies on the association between human leukocyte antigen-DQB1*0502 allele and hepatocellular carci-
noma. HCC: Hepatocellular carcinoma.
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(DQB1*0201, DQB1*0301, DQB1*0302, DQB1*0303, 
DQB1*0401, DQB1*0402, DQB1*0501, DQB1*0503, 
DQB1*0601, DQB1*0603 and DQB1*0604) was carried 
out, but did not show any statistical relationships. 

Our meta-analysis of  seven studies revealed that 
DQB1*02 and DQB1*0502 were risk factors for HCC, 
while DQB1*03 and DQB1*0602 were protective factors. 
These results suggest that patients with DQB1*02 and 
DQB1*0502 alleles were at a higher risk of  developing 
HCC than those with DQB1*03 and DQB1*0602 alleles. 
These analyses were based on the data from seven stud-
ies irrespective of  the ethnicity of  the study populations. 
The shape of  the funnel plot to detect publication bias of  
each study for DQB1*02, DQB1*03, DQB1*0502 and 
DQB1*0602 seemed to be asymmetrical (Figure 6), sug-

gesting that publication bias might affect the findings of  
our meta-analysis.

DISCUSSION
To our knowledge, this is the first published meta-analysis 
to comprehensively investigate the association between 
HLA-DQB1 alleles and HCC. Numerous studies have re-
ported associations of  HLA with malignant tumors, such 
as thyroid cancer, renal cell cancer, Burkett’s lymphoma, 
Kaposi’s sarcoma, Hodgkin’s disease, nasopharyngeal 
carcinoma, cervical carcinoma, esophageal carcinoma, 
gastric cancer, and HCC. However, most of  these stud-
ies focused on the association between HLA antigen and 
cancer based on HLA serotyping which has limited reso-
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Study or subgroup HCC Control Weight (%) Odds ratio Odds ratio

Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI

Li et al [10], 1995   1   49   6   78   10.6 0.25 (0.03-2.14)
López-Vázquez et al [13], 2004 11   46 13   48   22.6 0.85 (0.33-2.14)
Liu et al [14], 2007 29   78 52 100   66.8 0.55 (0.30-1.00)

Total (95% CI) 173 226 100.0 0.58 (0.36-0.95)
Total events 41 71
Heterogeneity: c2 = 1.26, df  = 2 (P  = 0.53), I2 = 0%
Test for overall effect: Z  = 2.17 (P  = 0.03)

Figure 5  Meta-analysis forest plot of included studies on the association between human leukocyte antigen-DQB1*0602 allele and hepatocellular carci-
noma. HCC: Hepatocellular carcinoma.
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Figure 6  The funnel plot to detect publication bias of each study for DQB1*02, DQB1*03, DQB1*0502 and DQB1*0602. Each point represents a separate 
study for the indicated association. A: Funnel plot analysis of human leukocyte antigen (HLA)-DQB1*02 allele and hepatocellular carcinoma (HCC) to detect publi-
cation bias ; B: Funnel plot analysis of HLA-DQB1*03 allele and HCC to detect publication bias; C: Funnel plot analysis of HLA-DQB1*0502 allele and HCC to detect 
publication bias; D: Funnel plot analysis of HLA-DQB1*0602 allele and HCC to detect publication bias.
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lution, and may be inaccurate for the assignment of  many 
HLA antigens. With the development of  DNA-based 
methods for HLA genotyping, HLA genotyping has be-
come more accurate in the determination of  the HLA-
DQB1 alleles, and more precise than serotyping in the 
determination of  the peptide-binding domain of  MHC 
class Ⅱ molecules. Hence, HLA genotyping is being used 
more frequently in the field of  immunogenetics.

Recent studies on the association between HLA-DQB1 
allele polymorphisms and HCC have been inconclusive. 
Pan[16] reported that some HLA-DQB1 alleles are signifi-
cantly associated with HCC (DRB1*04 and DQB1*02), 
while others (DQB1*06) are not. Therefore, it is possible 
that the DRB1*04 and DQB1*02 alleles might be risk fac-
tors for the occurrence of  HCC (OR = 4.373 and 3.807, 
respectively), and DQB1*06 may be a protective allele (OR 
= 0.259). Lopez-Vazquez et al[13] confirmed that HLA-
DQB1*0301 carriers rarely develop end-stage liver disease 
(ESLD). This allele may, therefore, be considered to be a 
good prognostic factor. De Re et al[12] have shown that the 
DQB1*0301 allele played a major protective role in patients 
with HCV-associated HCC. Donaldson et al[11] observed 
that the alleles DRB1*1501, DQA1*0302 and to a lesser 
extent DQB1*0302 appeared to confer resistance to HCC. 

The current meta-analysis indicates that specific HLA-
DQB1 alleles are associated with HCC. Among the 5 
family alleles, DQB1*02 and DQB1*03 were significantly 
associated with risk of  HCC. The combined OR was 
1.78 (95% CI: 1.05-3.03) and 0.65 (95% CI: 0.48-0.89), 
respectively. Among the 13 specific alleles, DQB1*0502 
and DQB1*0602 were significantly associated with risk 
of  HCC. The combined OR was 1.82 (95% CI: 1.14-2.92) 
and 0.58 (95% CI: 0.36-0.95), respectively. These results 
suggest that DQB1*02 and DQB1*0502 alleles may have 
a higher risk for HCC, while DQB1*03 and DQB1*0602 
alleles may have a protective effect for HCC.

The DQB1*02 allele family is negatively associated 
with the incidence of  breast cancer in the Tunisian popu-
lation[18], while the DQB1*03 allele family is associated 
with susceptibility to cervical carcinoma in Europe (OR 
= 3.03)[19], cutaneous T-cell lymphoma in USA (OR = 
2.7)[20], and HCV-related non-Hodgkin’s lymphoma in 
Italy (OR = 0.23)[12]. The DQB1*0502 allele is also asso-
ciated with the susceptibility to Sezary syndrome of  cuta-
neous T-cell lymphoma in USA (OR = 7.75)[20], while the 
DQB1*0602 allele is associated with an increased gastric 
cancer risk in Taiwan (OR = 2.79)[21] and increased distal 
gastric cancer risk in southern European population (OR 
= 4.82)[22]. DQB1*0602 also appears to be a candidate 
protective allele for testicular germ cell carcinoma in the 
Japanese population (RR = 0.26, P = 0.02)[23]. The mech-
anisms for these effects are unknown, but larger-scale 
studies may confirm this observation. 

Human tumor cells express diverse types of  antigens, 
depending on the etiology and pathogenesis of  the dis-
ease[24]. Because tumor development is preceded by chron-
ic inflammation, immune responses, whether towards 
the infectious agent itself  or against tumor antigens, may 

be critical for development of  tumor. Different types of  
HLA molecules have different capability of  binding and 
presenting tumor antigens. The association of  specific 
HLA alleles with susceptibility or resistance to malignant 
tumors is probably attributable to a direct involvement of  
the HLA molecules as an antigen presenter or possibly 
due to a neighboring linked gene[14].

Several other points should be considered when in-
terpreting the results of  our study. Most studies did not 
control for the matching variables in the analysis, and the 
risk for HCC was not controlled for possible confound-
ers such as HBV or HCV. These observational studies are 
more prone to bias than randomized clinical trial (RCT) 
studies. The shape of  the funnel plot seemed to be asym-
metrical, suggesting that publication bias might affect the 
findings of  our meta-analysis.

In conclusion, this meta-analysis reveals that DQB 
1*02 and DQB1*0502 are risk factors for HCC, while 
DQB1*03 and DQB1*0602 are protective factors. These 
findings are consistent with the previous studies about 
the association of  HLA alleles and other cancers. In the 
present study, no attempt has been made to account for 
the potential confounding influence of  cirrhosis in the 
development of  HCC, although future studies of  HLA 
should take this into consideration.
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