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Abstract: Hepatocellular carcinoma (HCC) is one of most common malignant tumors worldwide, but with unclear 
mechanisms. Xeroderma pigmentosum gene D (XPD) is one important DNA damage repair gene and can be involved 
in protein mutation. Currently little has been known about XPD polymorphism and HCC susceptibility in Chinese 
people. This study used a meta-analysis approach to comprehensively investigate the correlation between XPD 
polymorphism and HCC susceptibility in Chinese population, based on previously published literatures. A computer 
retrieval system was used to collect all case-control studies about XPD Lys751Gln polymorphism and HCC suscep-
tibility. Data in literatures were extracted for meta-analysis. After the primary screening, four independent studies, 
which were published in 3 English articles and one Chinese article, were recruited in this study. There were 1,717 
samples included in all studies. Using Gln/Gln + Lys/Gln, Lys/Lys + Lys/Gln and Lys allels as the reference, HCC 
disease alleles including Lys/Lys, Gln/Gln and Gln had OR values (95% CI, I2) of 1.007 (0.657~4.672, 91%), 3.516 
(0.220~20.661, 48%) and 3.225 (0.278~12.326, 84%), respectively. The polymorphism of XPD751 loci is closely 
correlated with primary HCC. Lys751Gln polymorphism of XPD gene can be used as one susceptibility factor for HCC.
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Introduction

Hepatocellular carcinoma (HCC) is one com-
mon malignant tumor, especially in China, 
where about 42.5% of all liver cancer cases 
worldwide occurs in each year [1, 2]. The patho-
genesis of HCC is a complicated process involv-
ing multiple genetic and environmental factors 
that have not been fully illustrated yet. As one 
important body defense mechanism, DNA 
repair may contribute to the susceptibility of 
HCC via mediating DNA repair and damage of 
liver cells. Xeroderma pigmentosum gene D 
(XPD) is one of DNA repair genes for the forma-
tion of DNA repair signaling pathway. The muta-
tion of XPD may alter the ability of DNA repair, 
leading to HCC occurrence [3]. Currently there 
have been reports regarding the polymorphism 
of XPD Lys751Gln and tumor susceptibility [4, 
5]. These studies, however, mainly focused one 

pulmonary or head/neck tumors. The correla-
tion between XPD Lys751Gln gene polymor-
phism and HCC susceptibility has been report-
ed but with relatively smaller size and poor con-
sistency, in addition to the insufficient focus on 
Chinese population. This study thus performed 
a meta-analysis on those literatures fitting 
inclusive criteria, and investigated the correla-
tion between XPD Lys751Gln gene polymor-
phism and HCC incidence of Chinese people via 
a case-control study approach.

Materials and methods

Literature sources

Inclusive criteria: (1) With complete clinical 
data, including distribution of genotype fre-
quencies along with related statistical data. (2) 
All were performed in a case-control manner 
with consistent baseline and were thus compa-
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rable. (3) Published research articles between 
January 2004 and December 2014. (4) The 
most updated report was selected for replicat-
ed studies.

Exclusive criteria: (1) Incomplete data, incom-
prehensive research contents or objects, or 
replicated studies. (2) Small-scale study based 
on single family or local areas; (3) Review arti-
cle or articles with only abstract accessible. 

Literature retrieval

We used computer software to search both 
Chinese and English medical databases includ-
ing PubMed, Medline, EmBase, Cochrane, 
CMBdisc, CNKI, Wanfang and Weipu database 
between January 2004 and December 2014. 
Literature retrieval was assisted by manual 
search. Keywords used in searches included: 
Xeroderma pigmentosum group D gene (XPD), 
genotype, Lys751Gln, polymorphism, hepato-
cellular carcinoma (HCC) and Chinese.

Data extraction

Two independent researches were responsible 
for literature selection. Primary screening was 

determined by I2 value and chi-square test with 
a significant level α=0.1. The rejection of statis-
tical heterogeneity was defined when P>0.1 
and I2<0.5. Under such circumstances a meta-
analysis with fixed effect model was adopted. 
Those data with statistical heterogeneity were 
further analyzed for the sources of heterogene-
ity: those from clinical uncertainly of heteroge-
neity can be analyzed by random effect model. 
Otherwise, only descriptive studies were per- 
formed. 

Results

Inclusive criteria

On-line search of databases obtained 124 
related articles. After primary screening by 
abstract reading, 71 articles with review-nature 
or unrelated research objects were firstly 
screened out. The remaining 53 clinical studies 
were further examined according to the exclu-
sive/inclusive criteria, and leaving only 4 stud-
ies, including 3 English articles and 1 Chinese 
articles. The flow chart of literature inclusion 
was shown in Figure 1, with a list of included 
literatures in Table 1.

Figure 1. Flow chart of literature screening.

performed according to 
the inclusive/exclusive cri-
teria after reading the 
abstract and main text of 
all articles. Inconsistency 
opinion or uncertainly can 
be resolved by a third 
party. Critical points for 
data extraction included: 
study background; general 
information of research 
objects; comparability of 
baseline levels and com-
pleteness of test para- 
meters.

Statistical analysis

RevMan 5.0 software was 
used to process all collect-
ed data. Heterogeneity 
test was firstly performed 
on all included data. En- 
umeration data were ana-
lyzed by OR and 95% CI. A 
statistical significance was 
defined when P<0.05. The 
heterogeneity was firstly 
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Meta-analysis between XPD751 gene polymor-
phism and HCC susceptibility 

Model analysis data suggested the OR values 
and 95% CI of Lys/Lys carriers using Gln/Gln + 

Lys/Gln as the control group, were 1.007 and 
0.657~4.672, respectively (Figure 2), Using 
Lys/Lys + Lys/Gln genotype as the baseline, 
Gln/Gln carriers had OR value and 95% CI at 
3.516 and 0.220~20.661, respectively (Figure 

Table 1. List of included articles

Author Approach Control PHWE

Disease group (N) Control group (N)
Lys/Lys Lys/Gln Gln/Gln Lys/Lys Lys/Gln Gln/Gln

Guo LY et al [6] PCR-CTPP HB 0.124 352 30 28 361 37 12
Yuan T et al [7] PCR-CTPP HB 0.344 186 29 37 174 65 11
Zhang JJ et al [8] PCR-CTPP HB 1.250 58 17 18 64 20 9
Xu L et al [9] PCR-CTPP HB 0.135 57 15 0 125 10 2

Figure 2. A forest plot between XPD751 polymorphism and HCC susceptibility (Lys/Lys against Gln/Gln + Lys/Gln).

Figure 3. A forest plot between XPD751 polymorphism and HCC susceptibility (Gln/Gln against Lys/Lys + Lys/Gln).
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3). Using Lys allele as the reference, we found 
OR vaues and 95% CI of Gln allele carriers suf-
fering by HCC at 3.225 and 0.278~12.326, 
respectively (Figure 4).

Discussion

As one common and severe malignant tumor, 
HCC has a relatively higher incidence and mor-
tality rate in China. It has been estimated that 
more than 120 thousands people in China died 
from HCC, occupying about 45.4% of total mor-
tality by HCC worldwide [10, 11]. There were 
seven xeroderma pigmentosum related com-
plementation gene families (XPA~XPG), plus 
one mutant form related with DNA mismatching 
repair. All complementation genes were DNA-
repair related genes and are involved in the 
process of nucleotide excision repair (NER). 
The correlation between XPD gene polymor-
phism and tumor pathogenesis is one research 
hotspot in recent years. As on important DNA 
damage repair gene, XPD encodes for proteins 
via participating DNA repair pathway and muta-
tion. Most of DNA damage repair genes have 
single nucleotide polymorphism (SNP), which 
endows differential abilities for repairing DNA 
damages, leading to chromosome instability 
and tumor transformation of normal cells. XPD 
codes for one ATP-dependent DNA helicase 
with pluripotent DNA repair functions. This 
gene is localized in 19q13.2-19q13.3 region of 
human chromosome and includes 23 exons 
and introns with highly-conserved AG/GT se- 
quence at the binding sites [12-14]. XPD has 

known to be involved in p53-induced cell apop-
tosis, in addition to NER. Currently, there have 
been lots of studies reporting the XPD gene 
polymorphism and tumor susceptibility. Six out 
of twenty-three exons of XPD gene have SNP at 
loci 199, 201, 312 and 751, leading to abnor-
mal protein translation with the occurrence 
rate as high as 45% (for loci 312 and 751) [15-
17]. Therefore, current studies about XPD gene 
polymorphism mainly focus on loci 312 and 
751. Some reports have suggested the im- 
paired NER abilities with mutant homogenous 
or heterogeneous (Gln/Gln and Lys/Gln geno-
type) in XPD-751 carriers [18, 19].

There have been increasing studies about XPD-
751 Lys/Gln polymorphism and tumor suscepti-
bility. Due to potential interference from region-
al, ethical and sample size differences, we per-
formed a meta-analysis to investigate the cor-
relation. A total of 1,717 Chinese objects were 
included in this study. After meta-analysis, we 
found that the OR and 95% CI of suffering from 
HCC in Lys/Lys genotype carriers, with refer-
ence to Gln/Gln + Lys/Gln genotypes, were 
1.007 and 0.657~4.672, respectively, suggest-
ing that Lys/Lys carriers had 1.007 fold of HCC 
susceptibility compared to Gln/Gln + Lys/Gln 
carriers (I2=91%). Using Lys/Lys + Lys/Gln geno-
type as the baseline, OR and 95% CI values of 
Gln/Gln individuals were 3.516 and 0.220~ 
20.661, respectively. This result indicated a 
3.516-fold risk of HCC in Gln/Gln individuals 
against Lys/Lys + Lys/Gln carriers (I2=48%). 
Furthermore, meta-analysis revealed OR and 

Figure 4. A forest plot between XPD751 polymorphism and HCC susceptibility (Gln allele against Lys allele).
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95% CI values of HCC in Gln allele individuals 
against Lys allele carriers were 3.225 and 
0.278~12.326, respectively. Therefore the risk 
of HCC in Gln allele carriers was 3.225 fold of 
that in Lys allele carriers (I2=84%). These 
results collectively suggest the potential role of 
XPD-751 Lys/Lys as the protective genotype 
against HCC in Chinese population, while XPD-
751 Gln/Gln might be one HCC-susceptible 
genotype. Therefore, a close relationship exists 
between XPD-751 SNP and primary HCC, as 
XPD Lys751Gln is potentially one inherent sus-
ceptibility factor for primary HCC. The major 
determination factor of inherent susceptibility 
is genetic variability [20-22], which is mainly 
manifested with SNP leading to differential bio-
logical activities of protein products [23]. These 
diversity leads to variable susceptibility of the 
body to the same carcinogen. In summary, this 
study demonstrated the close relationship 
between XPD751 gene polymorphism and pri-
mary liver cancer, and the potency of XPD 
Lys751Gln polymorphism as one factor govern-
ing inherent HCC susceptibility.

Certain limitations, however, existed in the cur-
rent study as: (1) Only Chinese and English lit-
erature database were included, thus artificially 
narrowing the study scale; (2) Different TNM 
stages and backgrounds of HCC patients were 
included in this study, compromising the reli-
ability; (3) The lack of gene-environment and 
gene-to-gene interaction analysis due to insuf-
ficient original data. As a future perspective, 
more comprehensive studies about XPD751 
gene polymorphism and HCC require larger 
sample size and optimized design. These stud-
ies may provide novel and effective strategies 
for HCC prevention and treatment in future.
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