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Abstract: Background: The association between Interleukin-17(IL-17) gene polymorphisms and Helicobacter pylori
(H. pylori) infection and gastric cancer susceptibility were inconsistent. We therefore performed a comprehensive
meta-analysis about all three genetic polymorphisms of IL-17 to derive a more precise estimation. Methods: PubMed,
Embase, CNKI and Wanfang databases were researched on the associations between IL-17A rs2275913G>A,
rs3748067C>T and IL-17F rs763780 T>C and gastric cancer risk. Odds ratio (OR) with a 95% confidence interval
(Cl) was applied to assess the relationships. Publication bias, sensitivity and cumulative analysis was conducted to
guarantee the strength of meta-analysis. Results: Overall, eleven related studies involving 4,478 cases and 5,612
controls were collected. Significantly increased risk between IL-17A rs2275913G>A polymorphism and gastric can-
cer were observed (A vs. G: OR = 1.22, 95% ClI = 1.08-1.37, P<0.01, I> = 72.3%; AA vs. GG: OR = 1.55, 95% Cl =
1.21-1.99, P<0.01, 12 = 74.3%; GA + AAvs. GG: OR = 1.19, 95% Cl = 1.05-1.39, P<0.01, I> = 48.2%; AA vs. GG + GA:
OR = 1.50, 95% Cl = 1.16-1.95, P<0.01, 12 = 81.2%). For IL-17F rs3748067C>T and rs763780 T>C polymorphisms,
only few significantly increased risk could be found in genetic models. Moreover, H. pylori infection also be proved
to increase the risk of gastric cancer combined with rs3748067C>T mutation. Conclusions: Our meta-analysis sug-
gests that the three IL-17 polymorphisms were associated with a significantly increased risk of gastric cancer, es-
pecially in Chinese.
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Introduction intake are significantly associated with gastric
cancer. Moreover, a high intake of fruits and
vegetables, which contain antioxidants, vita-

mins, minerals, and beta-carotene, reduces the

Gastric cancer is one of the most common
malignancies worldwide. In 2008, 989,600

cases of gastric cancer and 738,000 gastric
cancer-related deaths were reported, account-
ing for 8% of the total cases and 10% of total
deaths, respectively [1]. Incidence rates of gas-
tric cancer are highest in Eastern Asia, Eastern
Europe, and South America. Individuals infect-
ed with Helicobacterpylori have an increased
risk of developing gastric ulcers and gastric
cancer. Epidemical studies have revealed that
alcohol consumption, obesity, and high sodium

risk of gastric cancer [2].

Chronic inflammation is a well-known risk factor
for malignant transformation, but its role in can-
cer initiation is poorly understood [3, 4].
Interleukin-17(IL-17), a novel family of cytokines
consisting of six protein members (from IL-17A
to IL-17F), plays a pivotal role in many chronic
inflammatory diseases and in cancer develop-
ment [5]. IL-17 is produced by activated CD4+ T
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Figure 1. Flow diagram of the study selection process.

cells (Th17 cells) and other leukocytes, such as
T cells, natural killer (NK) cells, lymphoid tissue
inducer-like (LTi-like) cells, and neutrophils [6].
IL-17A and IL-17F are the most important mem-
bers of the family, are located in chromosome
6012, and are comprised of three exons and
two introns. Several studies have revealed that
IL-17A and IL-17F are over-expressed in various
tumor types including breast [7], ovarian
[8],and gastric cancers [9]. TNF, IL-6, IL-23, and
other cytokines work in synergy to influence
tumor properties in human and animal models
[10, 11].

H.pylori was discovered in 1983 [12]; it is a
definite carcinogen [13] and its infection induc-
es chronic active gastritis. Cancer development
in the gastric mucosa [14] is triggered by per-
sistent H. pylori-driven inflammation, which
transforms normal tissue to precancerous
tissue.

Single nucleotide polymorphism (SNP) is an
important type of gene mutation, which affects
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sms and H. pylori infection.
Materials and methods

Search strategy

Our meta-analysis according to the recom-
mended Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA)
guidelines [16]. Electronic searches were con-
ducted in two English databases (Pubmed,
Embase) and two Chinese databases (China
National Knowledge Infrastructure, CNKI;
Wanfang) with the terms “gastric cancer,”
“stomach neoplasm,” “Interleukin-17,” “IL-17,”
“polymorphism,” “variant,” and their combined
phrases. Genetic studies based on the associa-
tion of gastric cancer withlL-17 polymorphism,
published until April 1, 2015. The related arti-
cles were reviewed to identify additional poten-
tial studies.

Eligibility criteria

All selected studies must complied with the fol-
lowing three criteria: (a) case-control study of
gastric cancer and IL-17 polymorphism; (b) suf-
ficient genotype frequency to estimate the odds
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Table 1. Characteristics of case-control studies on IL-17A rs2275913G>A, rs3748067C>T and IL-17F
rs763780 T>C polymorphisms and gastric cancer risk included in the meta-analysis

Genotype distribution

zll:tsr:or Year Country E:S%:Kt Source of controls H. pylori Case Control Case Control :vf/cl)-:ra
G/G G/A A/A G/G G/A A/A
Shibata 2009  Japan Asian Hospital controls No 287 523 94 124 69 175 299 49 <0.01
Luo 2010 China Asian Hospital controls Yes 24 230 11 12 1 58 126 46 0.13
Chen 2010 China Asian Population controls Yes 1042 1090 300 522 220 325 541 224 097
Wu 2010 China Asian Population controls No 945 768 210 485 250 193 371 204 0.35
Arisawa 2012 Japan Asian Hospital controls No 333 583 112 137 84 218 293 72 0.08
Rafiei 2013 Iran Caucasian NA No 161 171 56 61 44 78 72 21 049
Zhang 2014  China Asian Population controls Yes 260 512 110 102 48 2568 187 67 <0.01
Zhu 2014  China Asian Hospital controls Yes 293 550 126 122 45 273 216 61 0.07
Wang 2014 China Asian Population controls Yes 462 462 160 211 91 214 190 58 0.12
Bi 2014  China Asian Population controls No 99 150 32 39 28 41 69 40 0.33
Gao 2015 Chin Asian Hospital controls No 572 572 239 250 83 260 241 72 0.17
c/cC C/T T/T c/cC C¢/T T/T
Arisawa 2012  Japan Asian Hospital controls No 573 327 494 56 23 208 22 7 <0.01
Zhang 2014 China Asian Population controls Yes 260 512 206 30 24 436 47 29 <0.01
Zhu 2014 China Asian Hospital controls Yes 293 550 220 25 48 466 51 33 <0.01
Wang 2014 China Asian Population controls Yes 462 462 39 138 285 19 118 325 0.05
Gao 2015 Chin Asian Hospital controls No 572 572 42 70 460 47 66 458 <0.01
/T T/C ¢/C T/T T/C C/C
Shibata 2009 Japan Asian Hospital controls No 280 523 221 55 4 419 100 4 0.46
Luo 2010 China Asian Hospital controls Yes 24 230 14 10 0 176 51 3 0.75
Wu 2010 China Asian Population controls No 927 777 540 332 55 527 214 36 0.02
Zhang 2014  China Asian Population controls No 260 512 209 30 21 429 53 30 <0.01
Zhu 2014  China Asian Hospital controls No 293 550 241 35 17 463 58 29 <0.01
Wang 2014  China Asian Population controls No 462 462 15 98 349 10 90 362 0.13
Bi 2014  China Asian Population controls No 99 150 68 22 9 108 35 7 0.07
Gao 2015 Chin Asian Hospital controls No 572 572 85 67 420 42 58 472 <0.01

2HWE in control; MAF: Minor allele frequency in control group.

ratio (OR) and 95% confidence interval (Cl); (c)
published in either Chinese or English; (d) if the
same or overlapping data were used, the larg-
est or most recently published studies were
selected.

Data extraction

Two reviewers (Hu and Xu) independently
extracted information from all collected studies
according to the inclusion criteria. A third
reviewer (Yang) adjudicated all discrepancies
for consistency. In all selected studies, the first
author’s name, publication data, country, race
of the studied population (categorized as either
Asian or Caucasian), sources of controls, num-
ber of cases, and controls with different geno-
types were collected.

Statistical analysis
The Hardy-Weinberg equilibrium (HWE) of the

control group was assessed. ORs with 95% Cls
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were calculated to evaluate the strength of the
association of the IL-17A rs2275913G>A
andrs3748067C>T and IL-17F rs763780T>C
polymorphisms with gastric cancer risk. For the
ILA7A  rs2275913G>A  polymorphism, the
pooled ORs were obtained for allele contrast (A
vs. G), co-dominant model (AG vs. AA, GG vs.
AA), dominant model (GA + GG vs. AA), and
recessive model (GG vs. AA + GA). These genet-
ic models were also assessed in the IL-17A
rs3748067C>T and IL-17F rs763780 T>C vari-
ants. Furthermore, subgroup analysis with eth-
nicity and study design were analyzed statisti-
cally. Heterogeneity was assessed with the
Cochran’s Q test and I> method [17, 18]. Meta-
regression was conducted to examine analyses
that exhibited heterogeneity. ORs were estimat-
ed with a random-effects model (DerSimonian
and Laird method) when the P value was less
than 0.10 or I? was greater than 50%; other-
wise, a fixed-effects model (the Mantel-
Haenszel method) was adopted. Cumulative
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Figure 2. OR and 95% Cls for the associated between IL-17A rs2275913G>A polymorphism with gastric cancer risk in AA vs. GG model. (A for overall populations; B
for HWE subgroup; C for sperm for ethnicity subgroup; D for control sources subgroup).
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Table 2. Summary ORs and 95% Cl of IL-17A rs2275913G>A, rs3748067C>T and IL-17F rs763780T>C polymorphisms and gastric cancer risk

N Avs. G GA vs. GG AAvs. GG GA + AAvs.GG AAvs. GG + GA

rs2275913G>A OR 95% Cl P (%)  OR 95% ClI P (%) OR 95% Cl P (%) OR 95% ClI P 2 (%)? OR 95% CI P I (%)
Total 11 122 108137 <0.01 72.3 1.08 0.95-1.23 0.22 425 155 1.21-1.99 <0.01 74.3 1.19 1.05-1.39 <0.01 48.2 150 1.16-1.95 <0.01 81.2
HWE 9 118 103136 0.02 754 1.12 1.01-1.23 0.03 33.2 1.44 1.10-1.90 <0.01 73.9 118 1.02-1.37 0.03 54.8 1.38 1.06-1.79 0.02 77.2
Ethnicity

Asian 10 149 1.06-1.33 <0.01 70.5 1.08 0.94-1.23 0.29 48.0 148 115190 <0.01 73.4 117 1.03-1.33 0.02 49.2 143 1.10-1.86 0.01 81.0

China 8 114 1.00-1.30 0.06 705 1.16 1.04-1.28 <0.01 32.7 130 1.03-1.64 0.03 613 118 1.00-1.38 0.05 58.7 1.20 1.00-1.44 0.04 49.1

Japan 2 139 121160 <0.01 0 0.84 0.67-1.05 0.13 O 2.42 1.80-3.24 <0.01 O 141 0.90-1.37 033 O 2.66 205346 <0.01 O
Design

HC 5 121 100145 0.05 69.0 1.00 0.86-1.15 0.96 48.2 1.67 1.09-256 0.02 734 111 114130 0.06 43.9 1.69 1.052.71 0.03 814

PC 5 116 0.99-1.36 0.06 73.3 1.17 1.04-1.32 0.01 40.3 1.32 1.00-1.74 0.05 66.3 1.22 1.00-1.48 0.05 60.7 1.20 0.97-1.48 0.10 559
H. pylori

Positive 5 126 091175 0.17 84.6 1.09 0.76-1.57 0.63 61.0 1.37 0.66-2.87 0.40 822 112 0.71-2.77 062 779 1.35 0.74-2.47 033 778

Negative 5 1.01 083123 0.92 43.0 0.99 0.79-1.25 095 O 0.91 0.66-1.24 054 0 0.96 0.781.19 0.72 O 0.93 0.70-1.23 0.61 O
rs3748067C>T Tvs.C CTvs. CC TTvs. CC CT+TTvs.CC TTvs.CC+CT
Total 5 130 0.84-2.03 0.24 920 1.10 0.81-1.51 0.53 42.9 1.38 0.70-2.70 0.35 86.5 1.22 0.82-1.86 0.34 78.2 141 0.81-245 0.22 884
Ethnicity

China 4 123 0.74-2.06 043 935 1.01 0.72-1.44 0.94 423 1.28 0.58-2.80 0.54 89.6 1.14 0.68-1.90 0.62 82.8 1.34 0.72-2.47 0.35 90.8
Design

HC 3 156 0.96-2.53 0.08 876 1.24 0.92-167 017 O 1.88 0.93-3.80 0.08 79.0 1.55 1.22-1.95 <0.01 334 1.78 0.79-3.97 0.16 875

PC 2 101 0.44-230 099 944 0.89 0.382.08 0.80 79.1 0.87 0.22-246 089 916 0.85 0.27-2.69 0.79 91.2 1.04 0.42-253 094 878
H. pylori

Positive 3 122 043345 071 96.4 1.30 0.86-1.98 0.22 O 2.66 1.73-4.08 <0.01 O 184 135212 <0.01 O 259 1.69-396 <0.01 O

Negative 3 121 0.851.72 030 485 0.85 0.49-1.46 055 O 156 041589 051 75.6 113 0.741.71 051 O 159 0.40-6.37 0.51 774
rs763780T>C Cvs. T TCvs. TT CCvs. TT TC + CCvs.TT CCvs. TT+TC
Total 8 1.08 0.81-1.44 060 86.3 1.29 1.12-1.48 <0.01 19.7 1.08 0.67-1.75 0.76 72.2 1.07 0.78-1.48 0.67 79.2 1.04 0.76-1.44 0.79 61.0
Ethnicity

China 7 1.08 0.78-150 0.65 882 1.33 1.15-1.55 <0.01 16.9 1.03 0.62-1.72 0.90 75.2 1.07 0.73-1.57 0.73 821 1.02 0.73-1.42 0.92 64.3
Design

HC 4 110 0.61-1.63 099 877 1.17 0.93-1.47 019 6.4 0.87 0.40-191 0.73 682 0.99 0.57-1.74 0.99 84.2 0.86 0.50-1.48 0.58 474

PC 4 118 0.92-1.52 120 68.9 1.36 1.14-1.63 <0.01 33.3 1.34 0.99-1.80 0.06 26.0 1.38 1.17-1.63 <0.01 33.7 1.07 0.86-1.34 0.54 432

“Numbers of comparisons; #Test for heterogeneity; PC: Population controls; HC: Hospital controls; NA: Not available.
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Table 3. Sensitivity analyses through deleted each
study to reflect the influence of the individual dataset
to the pooled ORs in AA vs. GG model

HWE existed in all three polymorphism
loci, of which two studies were of IL-17A
rs2275913G>A [15, 24], four studies of

IL-17A rs3748067C>T [22, 24, 25, 29], and

Study omitted Estimate 95% Conf. Interval

Shibata (2009) 1.4688481 1.1438769 1.8861425
Luo (2010) 1.6015942 1.2627679 2.0313344
Chen (2010) 1.6341802 1.2511117 2.1345372
Wu (2010) 1.6157954  1.2221409 2.1362467
Arisawa (2012) 1.4849805 1.1446395 1.9265167
Rafiei (2013) 1.4767568 1.1480416  1.899592
Zhang (2014) 1.5356791 1.1649987 2.024303
Zhu (2014) 1.5439249 1.1705883 2.03633

Wang (2014) 1.4976768 1.146505 1.956412
Bi (2014) 1.6158128 1.2443976 2.098084
Gao (2015) 1.58785 1.1989176  2.102953
Combined 1.5509443 1.2059415 1.9946474

four studies of IL-17F rs763780 T>C [21,
24, 25, 29]. Characteristics of the select-
ed studies were summarized in Table 1.

Quantitative analysis

IL-17A rs2275913G>A  polymorphism:
Results of the pool analyses focused on
IL-17A rs2275913G>A revealed a signifi-
cantly increased risk of gastric cancer
associated with the genotype mutation in
four genetic models (A vs. G: OR = 1.22,
95% Cl = 1.08-1.37, P<0.01, I? = 72.3%;
AAvs. GG: OR = 1.55, 95% CI = 1.21-1.99,
P<0.01, I> = 74.3% (Figure 2); GA + AA vs.
GG: OR = 1.19, 95% ClI = 1.05-1.39,

meta-analyses and sensitivity analyses were
conducted to evaluate the stability of the
results by sequentially removing each study in
each polymorphism. Potential publication bias
of literature was analyzed by Egger’s linear
regression and Begg's funnel plots [19].
Statistical analysis was performed using Stata
version 11.0 (Stata Corporation, College
Station, TX, USA) with two-sided P values;
P<0.05 was considered significant.

Results
Study characteristics

In total, 88 studies were obtained through the
literature search; a flow chart of the study
selection process is shown in Figure 1. The title
and duplicate screening step excluded 57 stud-
ies. Of the remaining 31 studies, 20 studies
were excluded (five were reviews, six were not
on the research polymorphism locus, and nine
did not focused on the relevant gene and gas-
tric cancer risk). Thus, data from 11 publica-
tions met the inclusion criteria [15, 20-29], of
which 11 were eligible articles on IL-17A
rs2275913G>A with 4,478 cases and 5,612
controls [15, 20-29], 5 were published studies
on IL-17A rs3748067C>T involving 2,160 cases
and 2,422 controls [22, 24, 25, 27, 29]; and 8
included researches on IL-17F rs763780 T>C
consisting 2,917 cases and 3,776 controls [15,
21, 24-29]. Some studies that deviated from
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P<0.01, 17 = 48.2%; AAvs. GG + GA: OR =

1.50, 95% Cl = 1.16-1.95, P<0.01, I? =
81.2%) (Table 2). In the subsequent analysis
without the two studies that deviated from
HWE, a consistent association were found in
all five genotype models between IL-17A
rs2275913G>A polymorphism and gastric can-
cer risk.

Heterogeneities existed in the following four
models: Avs. G, AAvs. GG, and AAvs. GG + GA.
Meta-regression analyses were conducted and
indicated that ethnicity (Chinese and Japanese
population) could explain the T2 values in these
genetic models(AA vs. GG: 72.5%, P = 0.02; AA
vs. GG + GA: 79.6%, P<0.01). However, sub-
group analysis by ethnicity and control design
revealed the heterogeneities of some models,
which showed increased risks.

Sensitivity analysis showed that no single study
qualitatively changed the pooled ORs (Table 3
for AA vs. GG model), indicating that the results
of this meta-analysis are highly stable (Figure 3
for AA vs. GG model). The study of Rafiei et al.
[23]in 2013 showed that the results of a cumu-
lative analysis by publication date gradually
became positive with the incidence of gastric
cancer (Figure 4 for AA vs. GG model).
Publication bias was determined by Begg’s fun-
nel plots, and not revealed any asymmetrical
evidence (Figure 5 for AA vs. GG model). The
results were also supported further by the
Egger’s test analysis (A vs. G: P = 0.78; GA vs.
GG: P=0.20; AAvs. GG: P=0.67; GA + AA vs.
GG: P =0.40; AAvs. GG + GA: P =0.34).
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Figure 3. Sensitivity analysis through deleting each study to reflect the influ-

ence of the individual dataset to the pooled ORs in AA vs. GG model of IL-17A

rs2275913G>A polymorphism.
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IL-17F rs763780 T>C polymor-
phism: Seven related publica-
tions with 2,917 cases and
3,776 controls reported the
association of IL-17F rs7637-
80 T>C polymorphisms with
gastric cancer risk. Significant
result was only observed in
the TC vs. TT model (for C vs.
T, OR = 1.08, 95% CI = 0.81-
1.44, P = 0.60, I> = 86.3%; for
TCvs.TT,OR =1.29, 95% Cl =
1.12-1.48,P<0.01, I°=19.7%;
for CC vs. TT, OR = 1.08, 95%
Cl = 0.67-1.75, P = 0.76, I? =
72.2%; for TC + CC vs. TT, OR
= 1.07,95% Cl = 0.78-1.48, P
=0. 67, 12 = 79.2%; for CC vs.
TT + TC, OR = 1.04, 95% CI =

T
0277

-

Figure 4. Cumulative meta-analyses according to publication year in AA vs.

GG model of IL-17A rs2275913G>A polymorphism.

IL-17A rs3748067C>T: Five studies involving
2,160 cases and 2,422 controls were included
for the determination of an association of IL-17A
rs3748067C>T polymorphism with gastric can-
cer risk. No significant association was found in
all five genetic models (for T vs. C, OR = 1.30,
95% Cl=0.84-2.03, P =0.24, 12=92.0%; for CT
vs. CC, OR = 1.10, 95% Cl = 0.81-1.51, P =
0.53, I2=42.9%; for TT vs. CC, OR = 1.38, 95%
Cl=0.70-2.70,P =0.35, I?=86.5% for CT + TT
vs. CC, OR = 1.22, 95% CI = 0.82-1.86, P =
0.34, 12=78.2%; for TTvs. CC + CT, OR = 1.41,
95% Cl=0.81-2.45,P =0.22, 1> = 88.4%) (Table
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0.76-1.44, P = 0.79, P> =
61.0%) (Table 2). Subsequent
stratified analysis according
to ethnicity and control design
were conducted, which show-
ed consistent results in the subgroup analysis
of Chinese or hospital controls.

Sensitivity analysis and publication bias were
determined. No conspicuous change of the
pooled ORs was found in the sensitivity analy-
sis and publication bias (Cvs. T: P =0.83; TC vs.
TT: P=0.26;CCvs. TT: P=0.35; TC+ CCvs.TT:
P=0.43; CCvs. TT + TC: P = 0.08), except the
study of Wu et al.

IL-17 polymorphisms and H. pylori infection:
Based on the collected studies, only five eligi-
ble papers described IL-17A rs2275913G>A

Int J Clin Exp Med 2015;8(10):17623-17633
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Begg's funnel plot with pseudo 95% confidence limits

had suggested that IL-17 is an
essential proinflammatory cy-
tokine that evokes cytokine
and chemokine secretion by
different cell types, such as
mesenchymal cells and mye-
loid cells, to recruit mono-

logor

cytes and neutrophils into the
inflammatory  microenviron-
ment [32]. Furthermore, IL-17
promotes the expression of
antimicrobial peptides and
facilitates host defense mech-
o anism against infections [33,

T T

.5
s.e. of: logor

Figure 5. Funnel plot analysis to detect publication bias for AA vs. GG model
of IL17A rs2275913G>A polymorphism. Circles represent the weight of stud-

ies.

polymorphism and three papers described
ILA7F rs3748067C>T polymorphisms com-
bined with the H. pylori infection status (Table
1). Quantitative synthesis indicated H. pylori
infection was an increased risk for the develop-
ment of gastric cancer when combined with
ILA7F rs3748067C>T mutation (for TT vs. CC,
OR = 2.66, 95% ClI = 1.73-4.68, P<0.01, I =
0%; for CT + TT vs. CC, OR = 1.84, 95% CI =
1.35-2.12, P<0.01, 12 = 0%; for TT vs. CC + CT,
OR = 2.59, 95% Cl = 1.69-3.96, P = 0.04, I =
0%), but not with IL-17A rs2275913G>A poly-
morphism (Table 2).

Discussion

Genetic susceptibility to cancers has attracted
growing attention to the study of gene polymor-
phisms involved in tumorigenesis. Inflammation
and related cytokines play an important role
during the epithelial transformation from an
ulcer to gastric cancer. The inflammatory state
is necessary to maintain and promote cancer
progression, involving tumor tissue rebuilding,
angiogenesis, metastasis, and suppression of
the innate anticancer immune response [30].
Genetic and epigenetic mutations trigger cell
transformation and maintain the autonomous
proliferation of the transformed cells.

IL-17, a novel cytokine family consisting of six
homologous members (from IL-17A to IL-17F),
plays an important role in connecting innate
and adaptive immunity [31]. Molecular research
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Several molecular epidemio-
logical studies have been con-
ducted to evaluate the risk of
IL-17 polymorphismsingastric
cancer susceptibility. How-
ever, the results always conflicted with pub-
lished articles. In 2006, Shibata et al. [15]
reported that the A allele (OR = 1.42, 95% Cl =
1.09-1.85, P =0.01) and A/A homozygote (OR =
3.53, 95% Cl = 2.34-5.34, P<0.0001) of the
IL-17A rs2275913G>A polymorphism have sig-
nificantly increased risks for the development
of gastric cancer in a Japanese population.
However, in 2007, Chen et al. [20] found no sig-
nificant association in a Chinese population. In
the subsequent published articles by Arisawa
et al. [22], Rafiei A et al. [23], Zhu et al. [25],
and Zhang et al. [24], significantly elevated
risks of gastric cancer were observed because
of the IL-A7A rs2275913G>A mutation. Our
meta-analysis revealed a significantly increased
risk for gastric cancer in most of the genetic
models of the IL-17A rs2275913G>A polymor-
phism. Similar results were found when the
data were stratified by ethnicity and design.
According to our analysis, heterogeneity could
be revealed with stratified analysis; moreover,
meta-regression indicated that the ethnicity
might contribute to the heterogeneity.

For the IL-17A rs3748067C>T and IL-A7F
rs763780 T>C polymorphisms, there are five
and eight research articles from 2009, includ-
ing 2,160 cases with 2,422 controls, and 2,917
cases with 3,776 controls, respectively. Results
of the overall population studies demonstrat-
ed a negative association of the IL-17A
rs3748067C>T polymorphism with gastric can-
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cer, but the subgroup analysis revealed a posi-
tive correlation between this polymorphism
and H. pylori positive infection status.
Furthermore, although risks were found in most
of the genetic models of the association
between gastric cancer and the IL-17F
rs763780 T>C polymorphism, the pooled ORs
did not change in Chinese population without
any heterogeneity, demonstrating that the
results of this meta-analysis are stable.

The association between H. pylori infection and
gastric cancer has been reported previously.
Our meta-analysis also found that the H. pylori
infection combined with IL-17A rs3748067C>T
was associated with gastric cancer susceptibil-
ity. However, because of the small sample size
and limited studies, it is currently unclear
whether the polymorphism is merely a marker
of H. pylori-induced gastric cancer in patients.
Further research is needed to investigate this
relationship.

Our meta-analysis, including 4,478 cases and
5,612 controls from 11 published studies
explored the association of IL-17 polymorphism
with gastric cancer risk. The included cases
and controls in this meta-analysis were more
extensive than in the prior four meta-analyses
in terms of the number of contained studies
[35-37]. Furthermore, this study conducted a
more comprehensive and detailed evaluation
than the prior meta-analyses. Overall, we found
that IL-17A rs2275913G>A polymorphism was
significantly associated with gastric cancer risk
based on both the total population and sub-
group analyses, which was consistent with prior
results. Moreover, for the first time, our results
suggested that IL-17A rs3748067C>T might
increase the risk of gastric cancer when com-
bined with H. pylori infection.

Despite our efforts, there are some of the limi-
tations in performing a cumulative and compre-
hensive meta-analysis. First, all results are
based on unadjusted estimates that lacked
original data from the selected studies. The
assessment of the relation of the gene-environ-
ment interactions with gastric cancer develop-
ment could not be observed. Second, because
of the small sample size and limited research,
the evaluation of the effect of gene-gene inter-
actions and the haplotype analyses could not
be conducted and illustrated clearly. Third, only
studies published in Chinese and English were
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included. Fourth, heterogeneity was exhibited
in some models in our meta-analysis, but meta-
regression and subgroup analyses were con-
ducted to reduce and avoid the occurrence of
heterogeneity, which may leaded to a decrease
in the reliability of these results.

In conclusion, our results were significant as
they indicated that the three polymorphisms of
IL-17 gene play an important role during gastric
cancer development, especially when com-
bined with H. pylori infection. Moreover, further
case-control studies are needed to more pre-
cisely investigate the relationships between
polymorphisms and potential gene-gene and
gene-environment interactions.
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