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Abstract

Background: Accumulated evidence shows that DNA repair gene X-ray repair cross complementing group | (XRCCI) may
determine individual susceptibility to head and neck cancer (HNC) as a major DNA repair gene. However, the results from
previous studies have been conflictive and inconsistent. In order to more accurately estimate and integrate the association
between XRCCI Arg399GIn polymorphism and HNC risk, we conducted a meta-analysis including 14586 subjects. Methods: In
this meta-analysis, literatures were collected up until September 15, 2020 through multifarious retrieval strategies by searching
through electronic databases of PubMed, Cochrane Library, EMBASE, Medline, Web of Science and CNKI. The association
between the XRCCI Arg399GlIn polymorphism and HNC was analyzed through calculating summary odds ratios (OR) and 95%
confidence intervals (Cl). Results: Thirty-one studies consisting of 6025 cases and 8561 controls were identified and analyzed.
No significant association between XRCCI Arg399GIn polymorphisms and HNC risk was found under the allelic (OR = 0.94,
95% Cl: 0.82-1.07, P = 0.35), homozygous (OR = 0.99, 95% CI: 0.81-1.21, P = 0.91), heterozygous (OR = 1.01, 95% CI: 0.90-1.13,
P = 0.91), dominant (OR = 1.05, 95% CI: 0.85-1.29, P = 0.67) or recessive (OR = 0.93, 95% CI: 0.80-1.08, P = 0.35) genetic
models in the overall comparison. In addition, subgroup analyses according to tumor site also displayed no significant association
between XRCCI Arg399GIn polymorphisms and HNC risk. However, subgroup analyses based on ethnicity indicated that HNC
risk was significantly related to Arg399GIn genetic heterozygous model (OR = 1.21, 95%CI: 1.04-1.42, P = 0.02) and dominant
model (OR = 1.27, 95%CI: 1.02-1.60, P = 0.04) in Caucasians populations. Conclusion: The results from this meta-analysis
suggest that the XRCCI| Arg399GIn variants (Arg/Gln and Arg/Arg+Arg/Gln) may contribute to high HNC risk among
Caucasians. Further well-designed studies and larger sample sizes are needed to validate our findings.
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is probably the most important factor in initiating human
cancers.* DNA damage stimulates the cell to begin the DNA
repair process. DNA repair systems are key to maintain

Introduction

Head and neck cancer (HNC) is the sixth most common cancer,
with a 5-year survival rate less than 50%, and includes cancers
of the oral cavity, pharynx and larynx." Risk factors for HNC
include smoking, alcohol abuse, and high-risk human papil-

loma virus (HPV) infection, and the most common histologic
classification is squamous cell carcinoma.” In addition, many
studies in recent years have shown that family history, gene
polymorphism and other genetic factors play an important role
in the occurrence and development of HNC.?

Recent evidence indicates that DNA damage caused by
ultraviolet light, ionizing radiation or environmental chemicals
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Figure 1. Flow diagram of the literatures selection procedure in this meta-analysis.

genomic integrity and play crucial roles in preventing muta-
tions. X-ray Repair cross complementing Group 1 (XRCC1)
is a common DNA repair gene that mainly engages in DNA
base excision repair (BER), nucleotide excision repair
(NER) and chain fracture repair,” Studies have shown that
single nucleotide polymorphisms (SNP) in the coding region
or population can affect DNA repair ability and is closely
related to genetic susceptibility of many tumors including
HNC.’ The most common SNPs leading to amino acid sub-
stitution are at exons 6 (Argl194Trp) and 9 (Arg280His) and
10 (Arg399Glin). Interestingly, these amino acid changes
may affect protein-protein interactions between XRCC1 and
other BER proteins, which in turn may alter DNA repair
capabilities.®

Previous studies have concentrated on the SNP gene of
XRCC1 Arg399GlIn, which has been shown to be correlated
with the risk of several cancers, including HNC.”® In addition,
a number of scholars integrated previous research reports and
conducted relevant meta-analysis, and finally they came to
conflictive and inconsistent conclusions.”'! Wang er al sug-
gest that Arg399GIn variants of XRCC1 are able to contribute
to head and neck squamous cell carcinoma risk among Cauca-
sians and to the risk of larynx squamous cell carcinoma.'’
However, XRCC1 Arg399GlIn polymorphisms are probably not

associated with the increased risk of HNC in Wu’s study.’ In
view of these conflicting results, we conducted an updated
meta-analysis to derive reasonable conclusions about the rela-
tionship between XRCC1 Arg399GIn polymorphism and HNC
risk. Subgroup analyses according to ethnicity, tumor site were
performed respectively, which probably provide more compre-
hensive evidence for the correlation of XRCC1 Arg399Glin
polymorphisms with HNC risk.

Materials and Methods

Search Strategy

This meta-analysis was performed according to the PRISMA
statement.'> A comprehensive and systematic literature search
was performed up until September 15, 2020 via reasonable
retrieval strategies. Two authors worked for completely search-
ing in electronic databases including PubMed, Cochrane
Library, EMBASE, Medline, Web of Science and China
National Knowledge Internet (CNKI). The following combina-
tions of search terms were used for literature search: “head and
neck,” “oral,” “oropharyngeal,” “laryngeal,” “pharyngeal,”
“cancer,” “tumor,” “carcinoma,” “X-ray repair cross complement-
ing group 1,” “XRCC1,” “Arg399GIn” and “polymorphism.” We
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Table 1. The Main Characteristics of the Eligible Literatures Included in the Meta-Analysis.
No. of case No. of control

First author Year Control source Country  Ethnicity = Tumorsite N AA AG GG N AA AG GG HWE
Ammar 2020 Hospital Jordan Asian Head & neck 99 67 30 2 89 43 43 3 0.047
Applebaum 2009 Healthy USA Mixed Head & neck 483 192 229 62 547 232 246 69 0.762
Bogela 2011 Hospital China Asian Larynx 58 32 22 4 116 61 48 7 0.542
Csejtei 2009 Healthy Hungary Caucasians Head & neck 108 50 47 11 102 53 41 8 0.985
Demokan 2005 Healthy Turkey  Caucasians Oral 95 42 41 12 98 39 46 13 0.922
Dos 2013 Healthy Brazil Brazilian  Oral 150 64 62 24 150 62 54 34 0.002
Gajecka 2005 Healthy Poland  Caucasians Larynx 293 106 153 34 319 124 145 50 0.484
Gugatschka 2011 Healthy Austria  Caucasians Head & neck 168 70 74 24 463 204 198 61 0.24
Hakan 2017 Hospital Turkey  Mixed Oral 111 44 22 45 148 133 15 0 0516
Harth 2008 Healthy Germany Caucasians Head & neck 310 114 166 30 300 143 121 36 0.189
He 2010 Hospital China Asian Larynx 72 22 38 12 72 43 22 7 0.116
Jelonek 2010 Healthy Poland  Caucasians Head & neck 104 47 50 7 110 35 62 13 0.068
Kietthubthew 2006 Hospital Thailand Asian Oral 106 55 45 6 164 67 74 23 0.724
Kostrzewska-Poczekai 2013 Healthy Poland  Caucasians Head & neck 290 110 154 26 158 50 81 27 0.55
Kowalski 2009 Hospital Poland Caucasians Head & neck 92 37 44 11 124 49 53 13 0.253
Krupa 2011 Hospital Poland  Caucasians Larynx 253 93 111 49 253 105 113 35 0.238
Kumar 2012 Healthy India Asian Head & neck 278 128 124 26 278 98 144 36 0.132
Li 2007 Hospital USA Caucasians Head & neck 830 335 374 121 854 360 285 109 0.577
Majumder 2005 Hospital India Asian Oral 310 135 143 32 348 158 163 27 0.088
Majumder 2007 Healthy India Asian Oral 309 134 143 32 385 170 179 36 0.255
Matullo 2006 Healthy Italy Caucasians Head & neck 82 34 38 10 1094 484 482 128 0.632
Olshan 2002 Hospital USA Caucasians Head & neck 98 45 50 3 161 62 82 17 0.183
Pelin 2015 Hospital Turkey  Caucasians Head & neck 55 21 27 7 69 22 35 12 0.763
Ramachandran 2006 Healthy India Asian Oral 110 46 48 16 110 73 33 4 091
Rim 2014 Hospital Tunisia  Caucasians Head & neck 169 12 78 79 261 14 165 82 0.001
Rydzanicz 2005 Healthy Poland  Caucasians Head & neck 182 63 98 21 143 59 63 21 0.535
Sturgis 1999 Hospital USA Mixed Head & neck 203 94 77 32 424 181 197 46 0.483
Tae 2004 Hospital Korea Asian Head & neck 129 69 51 9 157 86 64 7 025
Varzim 2003 Healthy Portugal Caucasians Larynx 88 37 40 11 178 80 80 18 0.759
Yuan 2012 Healthy China Asian Head & neck 390 221 146 23 886 481 339 66 0.558

have registered this meta-analysis with INPLASY (https:/inplasy.
com/), and our registration number is INPLASY202150104.

Inclusion and Exclusion Criteria

The criteria for inclusion of literature in the study were as
follows: (1) The study should evaluate the association between
XRCC1 Arg399GIn polymorphisms and HNC risk. (2) The
studies were published in English. (3) Case-control studies or
cohort studies. (4) The studies described sufficient genotype
frequencies, which could estimate odds ratios (ORs) and 95%
confidence intervals (CIs).

The criteria for exclusion were as follows: (1) Insufficient
information about the frequency or quantity of genotypes; (2)
duplicate publications; (3) non-human studies, letters, case
reports, meta-analysis and review articles.

Data Extraction

The data was collected according to the standard protocol and
collated by 2 authors. Information extracted from each study
included the first author’s name, year of publication, country,

tumor site, ethnicity and origin of the case and control, char-
acteristics of the sample population, and genotype number of
the case and control.

Statistical Analysis

The hardy-Weinberg balance (HWE) test in the control group
using the goodness-of-fit test (Chi-square test or Fisher exact
test) was performed to assess the genetic balance of each
study. P > 0.05 indicated no significant imbalance. In order
to avoid the inclusion of unknown heterogeneity, subsequent
analysis excluded studies that the genotype distribution of
XRCC1 gene polymorphism was inconsistent with HWE.
Review Manager (RevMan) 5.3 software and STATA 14 soft-
ware were used to combine odds ratio and 95%CI for this
meta-analysis. Publication bias was assessed using Begg’s
funnel plot visual inspection or Egger’s inspection in meta-
analysis. The heterogeneity of results was estimated by Q test
and I° statistics. The fixed-effects model and the random
effects model were respectively selected for data analysis
when I < 50% and I*> 50%.
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Table 2. Stratified Analyses of the Association of the XRCC1 Arg399GIn Polymorphisms With HNC Risk.

Test of association

Test of heterogeneity

Comparisons No. of studies OR 95%CI P-value®  Analysis model 1> P-value I (%)
XRCCI1 gene Arg399GIn polymorphism in total populations

Allelic (A versus G) 30 094  0.82-1.07 0.35 Random 177.50 0.001 84%
Heterozygous (AG versus GG) 30 1.01 0.90-1.13 0.91 Fixed 56.29 0.002 48%
Homozygous (AA versus GG) 30 0.99 0.81-1.21 0.92 Random 70.09 0.001 59%
Dominant (AA + AG versus GG) 30 1.05  0.85-1.29 0.67 Random 91.49 0.001 68%
Recessive (AA versus AG + GG) 30 0.93 0.80-1.08 0.35 Random 124.39 0.001 78%
XRCC1 gene Arg399GIn polymorphism in HWE

Allelic (A versus G) 27 092  0.80-1.06 0.25 Random 166.54 0.001 84%
Heterozygous (AG versus GG) 27 1.05 0.93-1.18 0.41 Fixed 41.34 0.03 37%
Homozygous (AA versus GG) 27 0.97 0.78-1.20 0.76 Random 67.57 0.001 63%
Dominant (AA + AG versus GG) 27 1.06 0.86-1.31 0.57 Random 75.83 0.001 66%
Recessive (AA versus AG + GG) 27 0.89  0.76-1.05 0.16 Random 115.14 0.001 77%
XRCC1 gene Arg399GlIn polymorphism in Asian populations

Allelic (A versus G) 9 092  0.73-1.16 0.48 Random 41.10 0.001 81%
Heterozygous (AG versus GG) 9 0.98 0.78-1.24 0.88 Fixed 8.9 0.35 10%
Homozygous (AA versus GG) 9 0.87 0.54-1.39 0.55 Random 27.82 0.001 1%
Dominant (AA + AG versus GG) 9 092  0.64-1.32 0.65 Random 17.87 0.02 55%
Recessive (AA versus AG + GG) 9 0.91 0.69-1.21 0.53 Random 3591 0.001 78%
XRCCI1 gene Arg399GIn polymorphism in Caucasians populations

Allelic (A versus G) 15 1.04  0.94-1.15 0.66 Fixed 24.30 0.04 42%
Heterozygous (AG versus GG) 15 1.21 1.04-1.42 0.02 Fixed 15.40 0.35 9%
Homozygous (AA versus GG) 15 1.01 0.86-1.18 0.91 Fixed 21.72 0.08 36%
Dominant (AA + AG versus GG) 15 1.27 1.02-1.60 0.04 Random 27.92 0.01 50%
Recessive (AA versus AG + GG) 15 093  0.84-1.03 0.17 Fixed 18.70 0.18 25%
XRCC1 gene Arg399GIn polymorphism in Oral tumor populations

Allelic (A versus G) 6 0.58  0.30-1.12 0.11 Random 113.46 0.001 96%
Heterozygous (AG versus GG) 6 0.77 0.42-1.42 0.40 Random 14.48 0.01 65%
Homozygous (AA versus GQG) 6 0.55 0.21-1.46 0.23 Random 36.84 0.001 86%
Dominant (AA + AG versus GG) 6 0.61 0.26-1.43 0.26 Random 30.67 0.001 84%
Recessive (AA versus AG + GG) 6 0.70 0.38-1.29 0.25 Random 62.09 0.001 92%
XRCC1 gene Arg399GIn polymorphism in Larynx tumor populations

Allelic (A versus G) 5 0.83 0.65-1.07 0.15 Random 9.99 0.04 60%
Heterozygous (AG versus GG) 5 1.01 0.74-1.36 0.97 Fixed 5.27 0.26 24%
Homozygous (AA versus GG) 5 0.80  0.59-1.08 0.15 Fixed 7.20 0.13 44%
Dominant (AA + AG versus GG) 5 090  0.68-1.19 0.47 Fixed 6.25 0.18 36%
Recessive (AA versus AG + GG) 5 0.77 0.56-1.07 0.13 Random 9.59 0.05 58%

“The bold value means P < 0.05.

Results

Study Characteristics

Detailed search strategies were performed to select all eligible
articles and the results were summarized in Figure 1. There
were a total of 215 potentially relevant studies identified and
screened. After screening and reading the full text, 30

publications including 14586 subjects were eventually identified
in this meta-analysis for further analysis.”'>**! The main char-
acteristics of each included study were summarized in Table 1.
The eligible studies were published from 1999 to 2020, and the
most of samples were Caucasians from the Europe or the United
States. Unfortunately, there were 3 studies whose P values were
less than 0.05 by HWE test, suggesting that the genetic
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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
Ammar 2020 164 198 129 178 2.7% 1.83[1.12, 3.00] T
Applebaum 2009 613 966 710 1094  4.0% 0.94[0.78, 1.12] T
Bogela 2011 86 116 170 232 2.6% 1.05[0.63, 1.74] T
Csejtei 2009 147 216 147 204 3.0% 0.83 [0.54, 1.26] -
Demokan 2005 125 190 124 196 3.0% 1.12[0.74, 1.69] T
Dos 2013 190 300 178 300 3.4% 1.18 [0.85, 1.64] ™
Gajecka 2005 365 586 383 638 3.8% 1.03 [0.82, 1.30] T
Gugatschka 2011 214 336 606 926 3.7% 0.93[0.71, 1.20] T
Hakan 2017 110 222 281 296 2.4% 0.05[0.03, 0.09] -
Harth 2008 394 620 407 600 3.8% 0.83 [0.65, 1.05] ~
He 2010 82 144 108 144 2.7% 0.44 [0.27, 0.73] -
Jelonek 2010 144 208 132 220 3.1% 1.50 [1.01, 2.24] Bl
Kietthubthew 2006 155 212 208 328 3.2% 1.57 [1.08, 2.29] —
Kostrzewska-Poczekai 2013 374 580 181 316  3.6% 1.35[1.02, 1.79] ~
Kowalski 2009 118 184 151 248 3.1% 1.15[0.77, 1.70] T
Krupa 2011 297 506 323 506 3.7% 0.81[0.62, 1.04] -
Kumar 2012 380 556 340 556 3.7% 1.37[1.07, 1.76] T
Li 2007 1044 1660 1005 1708 4.1% 1.19[1.08, 1.36] ™
Majumder 2005 413 620 479 696 3.8% 0.90[0.72, 1.14] T
Majumder 2007 411 618 519 770 3.8% 0.96 [0.77, 1.20] T
Matullo 2006 106 164 1450 2188 3.4% 0.93 [0.67, 1.30] T
Olshan 2002 140 196 206 322 3.2% 1.41[0.96, 2.07] BB
Pelin 2015 69 110 79 138 2.6% 1.26 [0.75, 2.10] B
Ramachandran 2006 140 220 179 220 2.9% 0.40[0.286, 0.62] -
Rim 2013 102 338 193 522 3.5% 0.74 [0.55, 0.99] -
Rydzanicz 2005 224 364 181 286 3.4% 0.93[0.67, 1.28] T
Sturgis 1999 265 406 558 848 3.7% 0.97 [0.76, 1.25] T
Tae 2004 189 258 236 314 3.2% 0.91[0.62, 1.32] -
Varzim 2003 114 176 240 356 3.2% 0.89 [0.61, 1.30] -
Yuan 2012 588 780 1301 1772 3.9% 1.11[0.91, 1.35] ™
Total (95% CI) 12050 17122 100.0% 0.94 [0.82, 1.07] 4
Total events 7763 11215
Heterogeneity: Tau? = 0.11; Chi = 177.50, df = 29 (P < 0.00001); I = 84% ’0‘01 051 J 1‘0 100’
Test for overall effect: Z = 0.94 (P = 0.35) Favours [experimental] Favours [control]

Figure 2. Forest plots of the included literatures evaluating the association between XRCC1 Arg399GIn polymorphisms with HNC risk.

Arg vs Gln.

equilibrium might be out of balance, so they were excluded from
the subsequent analysis. Subsequently, 9 studies including
Asians were respectively from China, India, Thailand and Korea.
Among the eligible studies, the tumor types mainly involved
head and neck cancer (18 studies), oral (7 studies) and larynx
(5 studies). The association of the XRCC1 Arg399GIn poly-
morphisms with the risk of HNC was summarized in Table 1.

Quantitative Data Synthesis

The ORs and heterogeneity tests of XRCC1 Arg399GlIn poly-
morphisms related to HNC risk were summarized in Table 2.
The pooled results indicated that no significant associations
were found between XRCC1 Arg399GIn polymorphisms and
HNC risk (Figure 2). Except heterozygous model, the rest of
genetic models used the random-effect model in the subsequent
meta analysis according to the heterogeneity analysis. There
was no significant connection between XRCC1 Arg399Gln and
HNC risk in any genetic model of total populations (Figure 3).
The results were as follows, allelic (OR = 0.94, 95% CI:

0.82-1.07, P = 0.35), homozygous (OR = 0.99, 95% CI:
0.81-1.21, P = 0.91), heterozygous (OR = 1.01, 95% CI:
0.90-1.13, P = 0.91), dominant (OR = 1.05, 95% CI: 0.85-
1.29, P = 0.67) and recessive (OR = 0.93, 95% CI: 0.80-1.08,
P =0.35). To further optimize our analysis results, we excluded 3
studies that the genotype distribution of XRCC1 gene polymorph-
ism was inconsistent with HWE. However, there were also no
significant associations in any genetic models, such as allelic
model (OR = 0.92, 95%CT: 0.80-1.06, P = 0.25), heterozygous
model (OR = 1.05, 95%CI: 0.93-1.18, P = 0.41), homozy-
gous model (OR = 0.97, 95%CTI: 0.78-1.20, P = 0.76), domi-
nant model (OR = 1.06, 95%CI: 0.86-1.31, P = 0.57),
recessive model (OR = 0.89, 95%CTI: 0.76-1.05, P = 0.16).
In the overall comparison, we found that there was no
significant association between XRCC1 Arg399Gln poly-
morphisms and HNC risk. So the subgroup analyses respec-
tively based on ethnicity and tumor site were performed to
further refine the analysis association between XRCC1
Arg399GIn polymorphisms and HNC risk. The results sug-
gested that XRCC1 Arg399GlIn were significantly related to
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Figure 3. Forest plots of the included literatures evaluating the correlation between XRCC1 Arg399GIn variants with HNC risk. (A) AA vs GG;

(B) AG vs GG; (C) AA + AG vs GG; (D) AA vs AG + GG.

HNC risk in heterozygous model (OR = 1.21, 95%CI:
1.04-1.42, P = 0.02) and dominant model (OR = 1.27,
95%CI:1.02-1.60, P = 0.04) in Caucasians populations
(Figure 4). However, no association was shown in heterozy-
gous and recessive models. In addition, the association
between XRCC1 gene Arg399GlIn polymorphism and HNC
risk seemed to be more likely to occur among Caucasians
populations than among Asians populations. Unfortunately,
based on tumor site, we found that all models showed no
significant association between XRCC1 Arg399GlIn poly-
morphism and oral tumor. Meanwhile, no significant associ-
ation between larynx tumor and XRCC1 Arg399GIn under
different genetic models. The detailed results were shown in
Table 2. Subsequently, we analyzed the subgroups of oro-
pharyngeal cancer. As we know, numbers of Asians have a
habit of chewing betel nut, which is a risk factor for oral

cancer. Therefore, subgroup analysis of studies involving
Asians suggested that oral cancer and Arg399Gln poly-
morphism were lack of associations (Table 3).

Sensitivity Analysis and Publication Bias

Sensitivity analysis was performed to assess the robustness
of the results of the meta-analysis. We found that the
study of Hakan seemed to influence the merged results,
however, the lower CI limit did not cross the middle line
and the circle of estimate did not beyond the upper CI limit,
indicating Hakan’s study had less influences on merged
results. The final results indicated that there was no sub-
stantial change in merged ORs, suggesting that no single
study significantly influenced the outcome of the merged
results (Figure 5).
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Figure 4. The subgroup analyses respectively based on Caucasians populations were performed to further refine the analysis association
between XRCC1 Arg399GlIn polymorphisms and HNC risk. (A) AG vs GG; (B) AA + AG vs GG.

To assess publication bias statistically, the Begg’s funnel Discussion
plot and the Egger’s regression method was performed to ana-
lyze the bias. The results showed that statistical evidence of
publication bias did not exist (Table 4). Funnel plot analysis
also did not show any strong publication bias, since visual
inspection funnel plot did not show an asymmetric comparison

model, indicating that the results were indeed feasible 2 . pry e
(Figure 6) sion of cancer, such as colorectal carcinoma, ~ lung cancer,

XRCCI1, an important component of basilectomy repair sys-
tem, plays a key role in protecting cells from DNA damage and
maintaining genomic integrity. In recent years, many studies
have shown that common genetic polymorphisms in XRCCl1
gene are significant correlated with development and proces-
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Table 3. Subgroup Analyses of the Association of the XRCC1 Arg399GIn Polymorphisms in Asians With Oral Tumors.

Comparisons

No. of studies

Test of association

OR

P-value

95%CI

Analysis model

Test of heterogeneity

XZ

P-value

> (%)

XRCCI1 gene Arg399GIn polymorphism in Asians with oral tumor

Allelic (A versus G)

Heterozygous (AG versus GG)

Homozygous (AA versus GG)

4

0.87
0.89
0.79
0.83

0.59-1.31
0.52-1.52
0.34-1.83
0.41-1.68

0.51
0.66
0.58
0.60

Random
Random
Random
Random

21.74

6.38
15.54
11.72

0.001
0.09

0.001
0.008

86%
53%
81%
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Figure 5. Sensitivity analysis for pooled results in this meta-analysis.

Table 4. Results of Publication Bias by Egger’s and Begg’s Test for the Arg399GIn Polymorphism With HNC Risk.

AvsG GA vs GG AA vs GG AA + GA vs GG AA vs GA + GG
Begg’s test z 0.21 0.29 1.36 1.07 1.03
P-value 0.830 0.775 0.175 0.284 0.301
Egger’s test t —0.55 0.68 1.55 —0.58 0.70
P-value 0.586 0.499 0.132 0.565 0.489

breast cancer* and HNC. Since 1999, accumulated evidence has
identified specific associations between XRCCI1 polymorphisms
and an increased risk of HNC. A meta-analysis study has shown
that XRCC1 Arg399GIn SNP is a high risk factor for lympho-
cytic leukemia in Asian children.*> Among them, XRCC]
Arg399GIn, as the most common type of polymorphisms, has
been widely studied. However, different studies often draw
inconsistent conclusions, which might not effectively explain its
correlation with the increased risk of HNC.

Emerging evidence has shown XRCC1 Arg399GIn poly-
morphism is associated with the risk of HNC, and the frequency
of Arg allele is significantly higher in the HNC patients than
normal peoples, suggesting that allele may act as a genetic bio-
marker for HNC.> Meanwhile, Hakan Avci’s study indicated
that GIn/Gln genotype of XRCC1 Arg399GIn polymorphism
and Gln allele were high risk factor for oral squamous cell
carcinoma.”® In addition, another study also suggested that
399GIn allele increased over 3-fold the risk of local disease
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Figure 6. Publication bias for pooled results in this meta-analysis. (A) A vs G; (B) AA vs GG; (C) AG vs GG; (D) AA + AG vs GG; (E) AA vs

AG + G.

relapse for irradiated oral and oropharyngeal patients, indicating
this polymorphism was related to poor prognosis.” However,
Arg399GIn polymorphisms were defined as invalid and had no
significant correlation with the development of HNC.** Collec-
tively, the function and association of Arg399GIn polymorph-
isms with the risk of HNC were contradictory and inconsistent.
So we conducted this meta-analysis to pool the latest results and
try to uncover strong evidence for the association between
Arg399GIn polymorphisms and HNC susceptibility.

In this meta-analysis, the results indicated that the interac-
tion of HNC and Arg399GlIn variant genotypes displayed no
statistical significance in all genetic models with a overall

analysis. This conclusion is same to Wei Wu’ meta-analysis
in 2014 and Yadong Wang’ meta-analysis in 2013.>'° Further,
in the subgroup analyses based on ethnicity and tumor site,
interestingly, we found that there were significant associations
between HNC susceptibility and Arg399Gln with heterozygous
(AG vs GG) and dominant (AA-+AG vs GG) models in Cau-
casians but not among Asian populations. The results suggested
that the HNC susceptibility of different ethnicities was a key
factor for Arg399GlIn polymorphisms. In Yadong Wang’ meta-
analysis, their results also supported that polymorphism of
Arg399GIn was associated with ethnicity. Meanwhile, the het-
erozygous model showed a positive correlation to HNC risk,
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which was consistent with our results. Moreover, they also
found that subgroup analysis in tumor site displayed a signif-
icant association between larynx squamous cell carcinoma and
GIn/GlIn genetic model. However, the results of subgroup based
on oral or larynx tumor both indicated little associations
between them. Their findings are inconsistent with this meta-
analysis study. Subsequently, considering that some Asian peo-
ple have the habit of eating betel nut, which is a high risk factor
for oral fibrosis or oral cancer,*® we further performed a sub-
group analysis involved in XRCC1 Arg399GIn polymorphisms
and the risk in Asians with oral tumor. Unfortunately, the
results turned out they did not correlate. Collectively, we found
new results compared to previous meta-analysis studies.

Although we perform a comprehensive and updated analy-
sis, our study have a number of limitations. First, our positive
results mainly concentrated on Caucasians populations, while
we only added 2 eligible study involved Caucasians compared
with the meta-analysis of Wei et al 2014. Then, Arg399GIn
polymorphisms is not only related to hereditary susceptibility,
but also related to environmental factors. This study did not
analyze environmental factors such as smoking. Third, biolo-
gical factor is also the key factor for HNC, for example, HPV-
positive HNC maybe different with HPV-negative HNC.
However, the included studies did not distinguish the HPV-
positive and HPV-negative HNC so that we were not able to
analyze subgroup about HPV-relevant HNC. These are defi-
ciencies and limitations for this meta-analysis

Conclusion

In this meta-analysis, the XRCC1 Arg399Gln variants (Arg/
Gln and Arg/Arg+Arg/Gln) may contribute to HNC risk
among Caucasians. Further studies with a larger sample are
needed to confirm these findings.
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