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The association between XPD rs13181 @
and rs1799793 polymorphism and oral cancer
risk: evidence from a meta-analysis

Wenli Zeng', Wanting Xu' and Wu Long?®”

Abstract

Objective Single nucleotide polymorphisms (SNPs) are common in genes and can lead to dysregulation of gene
expression in tissues, which can affect carcinogenesis. Many studies reporting the association between xeroderma
pigmentosum group D (XPD) polymorphisms of rs13181 and rs1799793 with oral cancer risk, but with conflicting and
inconclusive results.

Methods We performed a comprehensive and systematic search through the PubMed, Elsevier, Web of science,
and Embase databases, twelve studies were included in the meta-analysis to determine whether XPD rs13181 and
rs1799793 polymorphism contributed to the risk of oral cancer.

Results The pooled date indicated a significant association between the rs13181 polymorphism and oral cancer risk
for the allele comparison model (odds ratio, OR=1.60, 95% confidence intervals, Cl=1.09-2.35, P=0.02), the dominant
model (OR=1.74,95% Cl=1.08-2.82, P=0.02), and the heterozygote model (OR=1.59, 95% Cl=1.02-2.49, P=0.04).
For the XPD rs1799793 polymorphism, it is not associated with the incidence of oral cancer under any model.
Subgroup analyses based on ethnicity indicated that the rs13181 polymorphism increased the risk of oral cancer
among Asians according to the allele comparison model (OR=1.97,95% Cl=1.10-3.51, P=0.02), the dominant model
(OR=2.35,95% Cl=1.25-4.44, P=0.008), the heterozygote model (OR=2.05, 95% Cl=1.15-3.66, P=0.01), and the
homozygous model (OR=2.47,95% Cl=1.06-5.76, P=0.04).

Conclusion Our meta-analysis suggests a positive correlation between XPD rs13181polymorphism and the
development of oral cancer among Asians, but a negative correlation among Caucasians populations.
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Introduction
In the last few decades, there has been an increasing
incidence of oral cancer worldwide, with an estimated
377,713 new cases and 177,757 deaths recorded in
2020 [1]. The development of oral cancer is influenced
by many factors such as diet and nutrition, familial and
genetic predisposition, tobacco, alcohol, use of mouth-
wash, radiation, oral thrush, viruses, syphilis, immu-
nosuppression, dental factors, occupational risks, and
mate [2]. The genetic susceptibility factors of oral
cancer are determined by family inheritance and eth-
nic characteristics, and many studies have shown that
genetic polymorphism plays an important role in the
occurrence and development of oral cancer [3-6]. Sin-
gle nucleotide polymorphisms (SNPs) are common in
genes and can lead to dysregulation of gene expression
in tissues, which can affect carcinogenesis [5].
Xeroderma pigmentosum group D (XPD), also
known as excision repair cross-complementation
rodent repair deficiency group 2 (ERCC2), is located
on chromosome 19q13.3, comprises of 23 exons and
encodes 760 amino acids [7]. The XPD gene functions
in the nucleotide excision repair (NER) pathway, alter-
ations in this gene can cause defective DNA repair effi-
ciency, ultimately leading to genomic instability and
carcinogenesis [8]. Two SNPs in XPD have been shown
to be involved in susceptibility to oral cancer: codon
312 (G>A substitution at position 23,951, exon 10,
Asp>Asn, rs1799793) and codon 751 (A >C substitu-
tion at nucleotide position 35,931, exon 23, Lys>Gln,
rs13181) [9]. The Lys751Gln variant affects an ATP-
binding site of XPD and impairs its helicase activity,
which is important for NER, but does not affect its
transcriptional activity [7]. The function of Asp312Asn
remains to be elucidated. Many studies have reported
the association between polymorphisms of rs13181
and rs1799793 with oral cancer risk, but with conflict-
ing and inconclusive results [7, 8, 10-19]. Thus, we
performed this comprehensive meta-analysis to better
illustrate the relationship between XPD polymorphism
and oral cancer risk.

Materials and methods

Publication search strategy

A comprehensive and systematic search through the
PubMed, Elsevier, Web of science, and Embase data-
bases was performed using the following terms: “XPD”
or “ERCC2’ “polymorphism” or “gene mutation” or
“gene variation’, “oral cancer’, “oral neoplasms’, “mouth
neoplasms” or “oral carcinoma” The last search was
updated on May 19th, 2024. All relevant publications
were reviewed and the reference lists of articles were
also searched for potentially relevant publications.
There was no language or sample size limitations in
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the included studies. The study was registered in the
International prospective register of systematic review
(ID: 550,899).

Inclusion and exclusion criteria

Studies included should meet the following criteria:
(1) cohort study or case—control study; (2) evaluation
of XPD polymorphism and oral cancer risk; and (3)
sufficient data to examine odds ratio (OR) with 95%
confidence interval (95% CI). Major criteria for exclu-
sion were as follows: (1) oral potentially malignant
disorders not for oral cancer research; (2) studies not
focused on XPD polymorphism; (3) studies with insuf-
ficient data for analysis or duplicated data; (4) reviews
or meta-analyses; (5) studies where the distribution of
genotypes among controls is not in Hardy—Weinberg
equilibrium.

Data extraction

The eligible data in the studies were extracted by two
investigators, and consensus was reached through dis-
cussion when divergences appeared. The following
information was extracted: first author’s name, year of
publication, ethnicity, numbers of cases and controls
with the AA, AC, and CC genotypes for rs13181, the
GG, GA, and AA genotypes for rs1799793, and the
sample size of cases and controls. The ethnic popula-
tions were classified as either Asian or Caucasian.

Statistical analysis

We evaluated the risk using the allele comparison
model (A vs. G for rs1799793; C vs. A for rs13181),
the dominant model (GA+AA vs. GG for rs1799793;
AC+CC vs. AA for rs13181), the recessive model
(AA vs. GA+GG for rs1799793; CC vs. AC+AA for
rsrs13181), the heterozygote model (GA vs. GG for
rs1799793; AC vs. AA for rs13181), and the homozy-
gote model (AA vs. GG for rs1799793; CC vs. AA for
rs13181). Odds ratio (OR) with 95% confidence inter-
vals (CI) were analyzed to measure the strength of
association between the XPD rs13181 and rs1799793
polymorphism with oral cancer risk. The weighted
mean difference with 95% CI was calculated. The sta-
tistical significance of the pooled OR was assessed
using a Z test with a two-tailed P value of <0.05 con-
sidered to be statistically significant. Stratified analysis
by ethnicity was also carried out. Statistical heteroge-
neity, funnel plots, sensitivity analysis, and publication
bias were analyzed as previously described [20]. All
statistical tests for this meta-analysis were performed
with Review Manager (RevMan) [Computer program].
Version5.4, The Cochrane Collaboration, 2020. and
Stata Statistical Software 12 (StataCorp., T.X., USA).



Zeng et al. BMC Cancer (2024) 24:738

Results

Characteristics of included studies

A total of one hundred and eighty-two records were
identified based on the search strategy, and two addi-
tional records were added after screening reference
lists. One hundred and thirteen records were screened,
and twelve studies were included in this meta-analy-
sis [7, 8, 10-19] (Fig. 1). A total of 1725 patients with
oral cancer and 1833 controls were tested for the XPD
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rs13181 polymorphism, of which 476 patients with
oral tumors and 491 controls were Caucasian (Table 1).
Three studies including 659 oral cancer patients and
741 controls, focused on XPD rs1799793 polymor-
phism [7, 15, 19] (Table 2).

Quantitative synthesis
The pooled date indicated a significant association
between the rs13181 polymorphism and oral cancer

Records identified through database Additional records identified
searching through other sources
(n=182) (n=2)
\ v v

Records after duplicates removed
(n=113)

A 4

Records excluded,

Records screened
(n=113) 1

review, other gene/cancers
> and not related article
(n=95)

A 4

Articles assessed for
eligibility
(n=18)

Articles excluded, not
meeting including criteria,
incomplete data or data
can not extract
(n=06)

A 4

] Studies included in

e quantitative synthesis
(meta-analysis)

T (n=12)

Fig. 1 Flow diagram of the details of the study
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Table 1 Main characters of studies included in the meta-analysis (XPD rs13181)
First author Year Ethnicity Sample size Cases Controls
Case  Control Lys751Lys Lys751GIn  GIn751GIn  Lys751Lys Lys751GIn  GIn751GIn
Buch 2005 Caucasian 273 269 104 125 44 153 84 32
Kietthubthew 2006 Asian 105 164 83 21 1 126 36 2
Ramachandran 2006 Asian 110 110 49 46 15 71 31 8
Bau 2007 Asian 154 105 134 18 2 89 15 1
Majumder 2007 Asian 309 388 158 125 26 190 158 40
dos 2016 Caucasian 54 40 23 24 7 10 28 2
Avci 2018 Caucasian 111 148 32 68 11 54 66 28
Nigam 2019 Asian 296 300 98 127 71 70 146 84
Tejasvi 2020 Asian 150 150 106 38 6 135 14 1
Galindez 2021 Caucasian 38 34 12 22 14 17 3
Shrivastava 2022 Asian 50 50 12 32 6 47 2 1
Tata 2022 Asian 75 75 15 20 40 48 18 9
Table 2 Main characters of studies included in the meta-analysis (XPD rs1799793)
Firstauthor  Year  Ethnicity Sample size Cases Controls
Case  Control Asp312Asp Asp312Asn  Asn312Asn  Asp312Asp Asp312Asn  Asn312Asn
Buch 2005  Caucasian 204 204 88 93 23 110 77 17
Majumder 2007 Asian 305 387 152 119 34 205 146 36
Tejasvi 2020 Asian 150 150 86 60 4 126 22 2
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.1 Asian
Bau 2007 22 308 17 210 7.7% 0.87 [0.45, 1.69] N I
Kietthubthew 2006 23 210 40 328 8.2% 0.89[0.51, 1.53] B
Majumder 2007 177 618 238 776 9.5% 0.911[0.72, 1.14] -
Nigam 2019 269 592 314 600 9.6% 0.76 [0.60, 0.95] =3
Ramachandran 2006 76 220 47 220 8.8% 1.94 [1.27, 2.97] =
Shrivastava 2022 44 100 4 100 56% 18.86 [6.43, 55.27] -
Tata 2022 100 150 36 150 8.4% 6.33[3.82, 10.50] =
Tejasvi 2020 50 300 16 300 8.0% 3.55[1.97, 6.39] e T
Subtotal (95% CI) 2498 2684  65.9% 1.97 [1.10, 3.51] -
Total events 761 712
Heterogeneity: Tau? = 0.62; Chi? = 108.77, df =7 (P < 0.00001); I> = 94%
Test for overall effect: Z = 2.28 (P = 0.02)
1.2 Caucasian
Avci 2018 90 222 122 296 9.1% 0.97 [0.68, 1.39] -1
Buch 2005 213 546 148 538 9.5% 1.69[1.31, 2.18] =
dos 2016 38 108 32 80 8.0% 0.81[0.45, 1.48] -
Galindez 2021 30 76 23 68 7.5% 1.28 [0.65, 2.52] =
Subtotal (95% CI) 952 982 34.1% 1.18 [0.82, 1.72] ’
Total events 371 325
Heterogeneity: Tau? = 0.09; Chi? = 8.90, df = 3 (P = 0.03); I> = 66%
Test for overall effect: Z = 0.89 (P = 0.37)
Total (95% CI) 3450 3666 100.0% 1.60 [1.09, 2.35] ‘
Total events 1132 1037 . . . ‘
Heterogeneity: Tau? = 0.39; Chiz = 118.27, df = 11 (P < 0.00001); I? = 91% '0-01 0j1 1 1'0 100‘

Test for overall effect: Z = 2.41 (P = 0.02)
Test for subgroup differences: Chi? = 2.08, df =1 (P = 0.15), I = 52.0%

Favours [experimental]

Favours [control]

Fig. 2 Forest plot for the meta-analysis of the association between XPD rs13181 polymorphism and oral cancer risk (under allele comparison model)

risk in the allele comparison model (OR=1.60, 95%
CI=1.09-2.35, P=0.02, Fig. 2), dominant model
(OR=1.74, 95% CI=1.08-2.82, P=0.02, Fig. 3), and
heterozygote model (OR=1.59, 95% CI=1.02-2.49,

P=0.04, Fig. 4), but not in the recessive model
(OR=1.55, 95% CI=0.92-2.59, P=0.10, Fig. 5) and
homozygous model (OR=1.92, 95% CI=1.00-3.68,
P=0.05, Fig. 6). Subgroup analyses were carried out
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.1 Asian
Buch 2005 169 273 116 269 9.5% 2.14[1.52, 3.02] ——
Kietthubthew 2006 22 105 38 164 87% 0.88 [0.49, 1.59] /T
Majumder 2007 151 309 198 388 9.6% 0.92[0.68, 1.24] PR
Nigam 2019 198 296 230 300 9.5% 0.61[0.43, 0.88] -
Ramachandran 2006 61 110 39 110 8.9% 2.27 [1.32, 3.90] o
Shrivastava 2022 38 50 3 50 5.6% 49.61[13.05, 188.61] —
Tata 2022 60 75 27 75 8.1% 7.11[3.40, 14.85] -
Tejasvi 2020 44 150 15 150 8.5% 3.74[1.97, 7.08] —
Subtotal (95% CI) 1368 1506 68.4% 2.35[1.25, 4.44] -
Total events 743 666
Heterogeneity: Tau? = 0.73; Chi? = 94.58, df = 7 (P < 0.00001); I> = 93%
Test for overall effect: Z = 2.64 (P = 0.008)
2.2 Caucasian
Avci 2018 79 111 94 148 8.9% 1.42[0.83, 2.41] T
Bau 2007 20 154 16 105 8.2% 0.83[0.41, 1.69] T
dos 2016 31 54 30 40 7.4% 0.45[0.18, 1.10] - 1
Galindez 2021 26 38 20 34 71% 1.52 [0.58, 3.99] o i
Subtotal (95% CI) 357 327 31.6% 0.98 [0.59, 1.65] -
Total events 156 160
Heterogeneity: Tau? = 0.13; Chi? = 5.66, df = 3 (P = 0.13); I? = 47%
Test for overall effect: Z = 0.06 (P = 0.95)
Total (95% CI) 1725 1833 100.0% 1.74[1.08, 2.82] @
Total events 899 826
Heterogeneity: Tau? = 0.60; Chi? = 102.50, df = 11 (P < 0.00001); I? = 89% ‘0'0 ’ oi 1 j 1‘0 g 00‘

Test for overall effect: Z=2.27 (P = 0.02)
Test for subgroup differences: Chi? = 4.38, df =1 (P = 0.04), P=77.1%

Favours [experimental]

Favours [control]

Fig. 3 Forest plot for the meta-analysis of the association between XPD rs13181 polymorphism and oral cancer risk (under dominant comparison model)

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl

4.1 Asian
Buch 2005
Kietthubthew 2006
Majumder 2007
Nigam 2019
Ramachandran 2006
Shrivastava 2022
Tata 2022
Tejasvi 2020
Subtotal (95% CI)
Total events

Experimental Control

125 229 84 237 9.9%
21 104 36 162 8.9%
125 283 158 348 10.1%
127 225 146 216  9.8%
46 95 31 102 9.0%
32 44 2 49  4.6%
20 35 18 66  7.6%
38 144 14 149 8.6%
1159 1329 68.4%

534 489

Odds Ratio

2.19[1.51, 3.18]
0.89[0.48, 1.62]
0.95 [0.69, 1.30]
0.62[0.42, 0.92]
2.15[1.20, 3.85]

62.67 [13.13, 299.08]
3.56 [1.50, 8.41]
3.46 [1.78, 6.71]
2.05 [1.15, 3.66]

Heterogeneity: Tau? = 0.58; Chi? = 67.04, df = 7 (P < 0.00001); I> = 90%
Test for overall effect: Z =2.43 (P = 0.01)

4.2 Caucasian
Avci 2018
Bau 2007
dos 2016
Galindez 2021
Subtotal (95% ClI)
Total events

68 100 66 120 9.1%
18 152 15 104 8.2%
24 47 28 38  7.3%
22 34 17 31 6.9%
333 293 31.6%

132 126

Heterogeneity: Tau? = 0.31; Chi? = 9.06, df = 3 (P = 0.03); I? = 67%
Test for overall effect: Z = 0.08 (P = 0.94)

Total (95% CI)
Total events

1492 1622 100.0%

666 615

1.74[1.00, 3.02]
0.80 [0.38, 1.66]
0.37[0.15, 0.94]
1.51 [0.56, 4.09]
0.97 [0.49, 1.92]

1.59 [1.02, 2.49]

Heterogeneity: Tau? = 0.49; C'hi2 =77.08, df = 11 (P < 0.00001); I* = 86%
Test for overall effect: Z =2.04 (P = 0.04)
Test for subgroup differences: Chi? = 2.69, df = 1 (P = 0.10), I> = 62.8%

Odds Ratio
M-H, Random, 95% CI
—_—
@
R
=
0.01 0.1 1 10 100

Favours [experimental]

Favours [control]

Fig. 4 Forest plot for the meta-analysis of the association between XPD rs13181 polymorphism and oral cancer risk (under heterozygote comparison

model)
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Experimental Control

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random,.95% Cli

3.1 Asian

Buch 2005 44 273 32 269 131%
Kietthubthew 2006 1 105 2 164 3.5%
Majumder 2007 26 309 40 388 13.0%
Nigam 2019 71 296 84 300 13.9%
Ramachandran 2006 15 110 8 110 10.2%
Shrivastava 2022 6 50 1 50 4.2%
Tata 2022 40 75 9 75 10.8%
Tejasvi 2020 6 150 1 150 4.2%
Subtotal (95% CI) 1368 1506 72.8%
Total events 209 177

Heterogeneity: Tau® = 0.52; Chi? = 34.50, df = 7 (P < 0.0001); I* = 80%
Test for overall effect: Z = 1.89 (P = 0.06)

3.2 Caucasian
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Odds Ratio
M-H, Random, 95% CI

1.42[0.87, 2.32]
0.78 [0.07, 8.70]
0.80 [0.48, 1.34]
0.81[0.56, 1.17]
2.01[0.82, 4.96]

6.68 [0.77, 57.70]

8.38[3.65, 19.24]

6.211[0.74, 52.21]
1.84 [0.98, 3.46]

0.47[0.22, 0.99]

Avci 2018 1M 111 28 148 11.4%
Bau 2007 2 154 1 105 3.5%
dos 2016 7 54 2 40 6.0%
Galindez 2021 4 38 3 34 6.3%
Subtotal (95% CI) 357 327 27.2%
Total events 24 34

Heterogeneity: Tau? = 0.29; Chi* = 4.64, df = 3 (P = 0.20); I>= 35%
Test for overall effect: Z = 0.12 (P = 0.90)

Total (95% ClI)
Total events

1725
233

1833 100.0%
211

Heterogeneity: Tau? = 0.47; Chiz = 41.45, df = 11 (P < 0.0001); I = 73%
Test for overall effect: Z=1.65 (P = 0.10)
Test for subgroup differences: Chi* = 1.44, df = 1 (P = 0.23), I* = 30.6%

1.37[0.12, 15.29]
2.83[0.56, 14.42]

1.22[0.25, 5.87]
0.95 [0.39, 2.29]

1.55[0.92, 2.59]

-

0.01 0.1 1 10
Favours [experimental] Favours [control]

100

Fig. 5 Forest plot for the meta-analysis of the association between XPD rs13181 polymorphism and oral cancer risk (under recessive comparison model)

Experimental Control

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H., Random, 95% Cl

5.1 Asian

Buch 2005 44 148 32 185 11.8%
Kietthubthew 2006 1 84 2 128 4.6%
Majumder 2007 26 184 40 230 11.8%
Nigam 2019 71 169 84 154 121%
Ramachandran 2006 15 64 8 79 10.1%
Shrivastava 2022 6 18 1 48 5.2%
Tata 2022 40 55 9 57 10.2%
Tejasvi 2020 6 112 1 136 5.4%
Subtotal (95% CI) 834 1017 71.2%
Total events 209 177

Heterogeneity: Tau? = 1.09; Chi? = 55.53, df =7 (P < 0.00001); I = 87%
Test for overall effect: Z = 2.10 (P = 0.04)

5.2 Caucasian

Avci 2018 1 43 28 82 10.6%
Bau 2007 2 136 1 90 4.6%
dos 2016 7 30 2 12 6.7%
Galindez 2021 4 16 3 17 6.9%
Subtotal (95% CI) 225 201 28.8%
Total events 24 34

Heterogeneity: Tau? = 0.00; Chi2=1.39, df =3 (P =0.71); 2=0%
Test for overall effect: Z = 0.34 (P = 0.74)

Total (95% Cl) 1059 1218 100.0%
Total events 233 211
Heterogeneity: Tau? = 0.86; Chi? = 58.19, df = 11 (P < 0.00001); I*=81%
Test for overall effect: Z = 1.97 (P = 0.05)

Test for subgroup differences: Chiz = 3.48, df =1 (P = 0.06), I?=71.3%

Odds Ratio
M-H, Random, 95% Cl

2.02 [1.20, 3.40]
0.76 [0.07, 8.51]
0.78 [0.46, 1.34]
0.60 [0.39, 0.94]
2.72[1.07, 6.90]

23.50 [2.58, 214.19]
14.22 [5.63, 35.93]

7.64 [0.91, 64.45]
2.47[1.06, 5.76]

0.66 [0.29, 1.51]
1.33[0.12, 14.87)
1.52 [0.27, 8.65]
1.56 [0.29, 8.38]
0.89 [0.46, 1.72]

1.92 [1.00, 3.68]

E—

i

0.01 0.1
Favours [experimental]

i
1 10
Favours [control]

100

Fig. 6 Forest plot for the meta-analysis of the association between XPD rs13181 polymorphism and oral cancer risk (under homozygous comparison

model)
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Model OR (95% CI) p value
Allele model : ® i 1.61 (0.99-2.62) 0.05
Dominant model ¢ * : 1.83 (0.97-3.47) 0.06
Recessive model H—k—i 1.32 (0.90-1.93) 0.16
Heterozygote model | = i 1.82 (0.92-3.56) 0.08
Homozygote model —— 1.47 (0.99-2.19) 0.06
| I I |
0 1 2 3 4

Fig. 7 Results for the meta-analysis of the association between XPD rs1799793 polymorphism and oral cancer risk

according to the ethnicity, revealing that the rs13181 95% CI=1.10-3.51, P=0.02, Fig. 2), dominant model
polymorphism increased the risk of oral cancer among (OR=2.35, 95% CI=1.25-4.44, P=0.008, Fig. 3), het-
Asians in the allele comparison model (OR=1.97, erozygote model (OR=2.05, 95% CI=1.15-3.66,

Meta—analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit

Avci |
Bau | O | |

Buch

O

dos O \

Galindez

M
R

Kietthubthew \ O

Majumder \

m
5

Nigam ©) \

@)

Ramachandran |
Shrivastava O

Tata O \

oy
/

Tejasvi

098 1.04 1.37 1.79 1.96

Fig. 8 One-way sensitivity analysis of the pooled ORs and 95% Cl, omitting each dataset in the meta-analysis. (under allele comparison model)
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P=0.01, Fig. 4), and homozygous model (OR=2.47,
95% CI=1.06-5.76, P=0.04, Fig. 6). No association
was found between the rs13181 polymorphism and
oral cancer risk among the Caucasian population. For
the XPD rs1799793 polymorphism under any model,
there was no association with the incidence of oral
cancer (Fig. 7).

Sensitivity analysis

In the sensitivity analysis, each individual study
included in the meta-analysis was sequentially
removed to observe its influence on the pooled ORs.
We found that two studies significantly affected the
pooled OR value [8, 10], suggesting relative instabil-
ity in the results of this meta-analysis (Fig. 8 for allele
model).

Publication bias

The symmetric shape of funnel plots suggested low
publication bias (Fig. 9 for allele model). Begger’s fun-
nel plot and Egger’s test were also performed. The
statistical results showed no significant publication
bias (P=0.064 for allele model). Egger’s test was also
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conducted to assess the publication bias (P=0.066 for
allele model).

Discussion
Defects in DNA repair mechanisms can lead to
genomic instability and increased cell proliferation,
which are significant factors in caner development
[21]. XPD is a crucial component of the mammalian
transcription factor II H (TFIIH), involved in eukary-
otic transcription initiation and DNA nucleotide exci-
sion repair processes. Research suggests that XPD
polymorphisms directly impact TFIIH complex activ-
ity, leading to abnormal DNA repair and transcription
defects [22]. Studies have linked XPD gene polymor-
phisms to various malignancies, including liver cancer,
gastrointestinal tumors, and oral cancer [10, 23, 24].
To our knowledge, this meta-analysis is the first
comprehensive examination of XPD rs13181 and
rs1799793 polymorphisms in relation to oral cancer
risk. Our findings indicate an association between
XPD rs13181, but not rs1799793, polymorphism and
oral cancer risk, particularly among Asian popula-
tions. The genetic polymorphism may increase the

Funnel plot with pseudo 95% confidence limits

= = N
VAR
/ \
/ \
Ox n
/ \
o ;@ \
1~ / \
2 / \ o
| / o AN
e / \ o
e / & : \
v / \
% /
. / \
/ \
/ \
/ \
/# \
s \ D
\D_ -
T | [ | T
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Fig. 9 Funnel plot for the meta-analysis of the association between XPD rs13181 polymorphism and oral cancer risk. (under allele comparison model)
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risk of oral cancer by 1.59 tol.74 times. Interestingly,
our results were not consistent with those of previous
meta-analyses. While pooled odds ratio from a study
comprising 1093 cases and 2637 controls found no
association between XPD Lys751Gln polymorphism
and oral cancer risk across all genetic models [21],
another meta-analysis including 1202 cases and 1145
controls indicated no significant associations between
XPD rs1799793 and rs13181 polymorphisms and over-
all oral cancer risk. However, the rs13181 polymor-
phism might be associated with oral leukoplakia risk
[9]. Our meta-analysis, incorporating 12 studies with
a total of 1725 cases and 1833 controls, offers more
extensive data than previous analyses. However, limi-
tations persist. Limited data from Caucasian popula-
tions hindered subgroup analysis, as only one relevant
study was found in a meta-analysis [9], and incomplete
data were noted in another [21, 25].

Early detection and treatment of oral lesions can
reduce the progression to oral cancer [12]. Our study
suggests that screening for XPD rs13181 polymor-
phism in Asian populations may aid in early detection
of oral cancer, facilitating timely intervention. More-
over, XPD rs13181 and rs1799793 polymorphisms
may predict clinical outcomes in oral cancer patients
undergoing postoperative radiotherapy [26]. Addition-
ally, these polymorphisms could influence the clini-
cal sensitivity of platinum-based chemotherapy [7],
though limited data prevented meta-analysis.

While our meta-analysis provides valuable insights,
it has limitations. Sensitivity analysis revealed relative
instability, possibly due to two influential studies [8,
10], necessitating further more case-control studies.
Factors such as gender, family history, environmental
influences, and lifestyle, including tobacco and alco-
hol consumption, were not evaluated in our analy-
sis, despite their known association with oral cancer
[12]. Additionally, the sample size was relatively small,
though larger than in previous meta-analyses [9, 21].
Although no publication bias was observed, positive
results may be more likely to be published, potentially
affecting the meta-analysis [20]. Despite these limita-
tions, our study offers a comprehensive exploration
of the relationship between XPD polymorphisms and
oral cancer susceptibility.

Conclusion

In summary, our meta-analysis suggested that the XPD
rs13181 polymorphism, but not rs1799793, is associ-
ated with oral cancer risk. Future studies with well-
designed and larger population studies are needed to
confirm these findings.
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