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Abstract. The aim of this meta-analysis was to evaluate the
correlation between the Asp299Gly and Thr3991Ile polymor-
phisms in the toll-like receptor 4 (TLR4) gene and the risk of
digestive cancer. A comprehensive search in PubMed, Web of
Science (ISI), the China National Knowledge Infrastructure
(CNKI), the Database of Chinese Scientific and Technical
Periodicals (VIP) and the China Biology Medical (CBM) liter-
ature databases, including all the studies until May 25 2012,
was conducted in order to investigate the abovementioned
correlation. Statistical analysis was performed using STATA
version 10.1. A total of 12 case-control studies were identi-
fied comprising 1,877 cancer patients and 3,181 controls
for Asp299Gly polymorphism, and 8 case-control studies
with 1,062 cancer patients and 1,867 controls for Thr3991le
polymorphism. Following sensitivity analysis and excluding
studies that deviated from the Hardy-Weinberg equilibrium
(HWE) in the controls, this meta-analysis demonstrated a
significant correlation between the G allele of the Asp299Gly
polymorphism and increased risk of gastric cancer in dominant
[fixed-effect model (FEM): odds ratio (OR), 1.772; 95% confi-
dence interval (CI), 1.340-2.343] and codominant (FEM: OR,
1.761, CI, 1.347-2.301) models. However, no significant corre-
lation was detected for overall digestive and colorectal cancer.
Furthermore, following the sensitivity analysis and exclusion
of studies deviating from HWE in controls, no significant
effect of the T allele of Thr3991Ile polymorphism on overall
digestive, gastric and colorectal cancer risk was demonstrated.
This study suggests that the G allele of the TLR4 Asp299Gly
polymorphism might be correlated with an increased risk of
gastric cancer. However, this result needs to be further investi-
gated by future studies.
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Introduction

Digestive cancer, including gastric, colorectal, hepatocel-
lular (HC), gallbladder cancer and gastric mucosa-associated
lymphoid tissue (MALT) lymphoma, which has a higher
cancer-related mortality compared to any other system in the
body (1), has become a major public health issue worldwide.
The causes of digestive cancer, including the interaction
between inherited and environmental factors, are complicated
(2). Host genetic factors may play a vital role in the genesis of
digestive cancer (3). The activation of the immune system and
inflammation, regulated by specific single nucleotide polymor-
phisms (SNPs) of common, low-penetrance susceptibility loci
(4), reportedly plays an important role in cancer susceptibility
and progression (5).

Toll-like receptors (TLRs) are material constituents
of the innate immune response by which the host is able to
protect itself from microbial danger and other unsafe agents
(6). Inherited polymorphisms in TLR genes have been
demonstrated to directly affect the risk of infectious diseases,
allergy, cardiovascular disease and more significantly cancer
(7). Toll-like receptor 4 (TLR4), which constitutes one of the
most active members of TLRs, promotes the transcription of
genes involved in immune activation (8). Two SNPs, located on
chromosome 9, are reportedly associated with certain types of
digestive cancer (9-20). One is Asp299Gly (299A>G, D299G,
rs4986790), with G instead of the A allele at 896 base pair
(bp), causing glycine to replace aspartic acid at the 299 site of
the amino acid sequence (TLR4_896A/G). The second SNP is
Thr399Ile (399C>T, T399I, rs4986791), with T instead of the
C allele at 1,196 bp, causing isoleucine to replace threonine at
the 399 site of the amino acid sequence (TLR4_1196C/T) (21).
The common, co-segregating missense mutations (Asp299Gly
and Thr399Ile), which alter the extracellular structure of this
receptor, are correlated with a blunted response to lipopolysac-
charide (LPS) in vivo and in vitro (21,22). Additionally, these
mutations are correlated with an increased risk of inflam-
matory diseases (23,24), due to the fact that these two SNPs
cleave the normal structure of the extracellular domain of the
TLR4 and are, therefore, estimated to reduce the reaction to
ligands through alterations in binding (7).

Although numerous studies have investigated the corre-
lation between the two SNPs and digestive cancer, data are
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limited and the results remain controversial. The aim of this
meta-analysis, considering the eligible published studies
currently available, was therefore to review and quantitatively
analyze the results, in order to reach an evidence-based
conclusion.

Materials and methods

Search strategy. In order to evaluate the correlation between
the TLR4 gene and digestive cancer susceptibility, several
databases, including PubMed, Web of Science (ISI), the China
National Knowledge Infrastructure (CNKI), the Database
of Chinese Scientific and Technical Periodicals (VIP) and
the China Biology Medical literature database (CBM), were
searched on May 25, 2012, using the following search terms:
‘toll-like receptor 4°, and, ‘cancer’, ‘carcinoma’, ‘tumor’,
‘malignancy’, ‘neoplasm’, and ‘polymorphism’. In addition, we
reviewed the reference lists of the identified relevant studies
and relevant reviews.

Inclusion criteria. The studies included in this meta-analysis
were independently assessed by two investigators using the
following inclusion criteria: i) the original study evaluated
the relationship between the Asp299Gly (299A>G, D299G,
154986790, TLR4_896A/G) and Thr3991le (399C>T, T399I,
154986791, TLR4_1196C/T) polymorphisms in the TLR4 gene
and digestive cancer [defined as cancer of the esophagus,
stomach, colorectum, pancreas, gallbladder, liver and gastric
MALT lymphoma] risk; ii) in a case-control or cohort study
design; iii) provided the genotype frequencies or the data
could be calculated in order to determine the odds ratio (OR)
with 95% confidence interval (CI). When the studies were
duplicated or overlapped, those with the largest number of
subjects and the most recently published studies were included
in the final analysis.

Data extraction. Two investigators independently extracted
and converted the available data from the retrieved studies into
a standard format for incorporation into a central database.
The information collected from each study was as follows: the
name of the first author, year of publication, country, cancer
type, genotype frequencies for cases and controls, methods of
genotyping, age and gender in cases and controls, and source
of control groups (population- or hospital-based controls).
Any discrepancies between the two reviewers were settled by
discussion and consultation with a third reviewer.

Statistical analysis. The distribution of genotype frequencies
in the control groups was assessed with regard to whether
or not they deviated from the Hardy-Weinberg equilibrium
(HWE) by the Chi-square goodness of fit test. Pooled OR and
the corresponding 95% CI were used as measures to estimate
the strength of the correlation between the two polymor-
phisms (Asp299Gly and Thr3991le) and cancer susceptibility.
Dominant (GG+AG vs. AA, TT+TC vs. CC), recessive (GG
vs. AA+GA, TT vs. CC+TC) and codominant (G vs. A, T
vs. C) models were calculated separately. The heterogeneity
between the results of collected studies was evaluated with the
I? index, which calculates the degree of heterogeneity in the
meta-analysis (25). When the heterogeneity was significant
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(I>>50%), the random-effect model (REM) was selected to
evaluate the results using the DerSimonian and Laird method.
By contrast (I?<50%), the fixed-effect model (FEM) was
adopted using the inverse variance method. To explore the
potential source of heterogeneity, we performed a stratified
analysis (gastric or colorectal cancer) and meta-regression
analysis to assess the potentially important covariates across
studies. Theoretical consideration and empirical evidence have
suggested that specific genetic variants causally associated
with common diseases could have small effects (risk ratio
mostly <2.0) (26,27), due to the fact that original studies with
a relatively limited number of participants might be under-
powered to detect the effect. Therefore, for the sensitivity
analysis, we excluded the studies with OR>3.0 as a criterion
to control the impact of outlier values resulting from low cell
counts within each single study on the pooled effect. Influence
analysis was conducted, in order to describe how robust the
pooled estimator was in order to exclude individual studies.
Publication bias was estimated by Begg's funnel plots (28). The
software used was STATA version 10.1 (StataCorp LP, College
Station, TX, USA). The reported probabilities (P-values) were
two-sided and P<0.05 was considered to indicate a statistically
significant difference.

Results

Study characteristics. The general characteristics of the avail-
able studies are shown in Tables I and II. Due to the fact that
there was >1 study in an article (14), there were 12 studies
in 10 published articles (9-15,17-19) with 1,877 cases and
3,181 controls for Asp299Gly polymorphism, and 8 studies
in 8 published articles (10,13,15-20) with 1,062 cases and
1,867 controls for Thr3991le polymorphism. The distribution
of genotypes in the control groups obeyed the HWE for the
obtained studies, with the exception of one study (17) for the
Asp299Gly polymorphism.

Quantitative synthesis. The details of pooled ORs for the
correlation between TLR4 Asp299Gly and Thr399Ile poly-
morphisms and digestive cancer risk are summarized in
Tables IIT and IV.

Asp299Gly polymorphism. This meta-analysis showed no
statistically significant correlation between the G allele and
overall digestive cancer susceptibility in the dominant (REM:
OR, 1.309, 95% CI, 0.923-1.857), recessive (FEM: OR, 2.355;
95% CI, 0.848-6.641) and codominant (REM: OR, 1.460;
95% CI, 0.951-2.241) models. When studies that deviated
from the HWE in the control group were excluded (17), there
were still no significant effect of G allele on the risk of overall
digestive cancer in the dominant (REM: OR, 1.290; 95% CI,
0.893-1.863), recessive (FEM: OR, 2.522; 95% CI, 0.817-7.783)
and codominant (REM: OR, 1.444; 95% CI, 0.917-2.274)
models.

Regarding gastric cancer, a statistically significant correla-
tion between G allele and an increased risk of gastric cancer
for the dominant (FEM: OR, 1.772; 95% CI, 1.340-2.343)
(Fig. 1 and Table III) and codominant (FEM: OR, 1.761;
95% CI, 1.347-2.301) models was detected. However, no
statistically significant correlation was observed between
the G allele and gastric cancer susceptibility in the recessive



“ewoydwA| [ TVIA o1ses “TIND ‘paseq-Tendsoy ‘gH ‘poseq-uonerndod ‘gq
‘onbruyo9) Jurouanbos-¥YHd ‘Surouonbas-yDd ‘onbruyosy oqoid uenbel-¥YDd ‘uenbel-YDd ‘wsiydiowAjod ySusl juswSesy uonoLRsAI-uonoear ureyd aserowAijod ‘qLIM-YDd (Apmis [eulSLo ul
dqeyieae jou ‘eN ewoydwA| ([TVIN) anssi proydwA| pajeroosse-esoonw omnses “JND ‘suonendod 10 1ooued jo sadA) juaropip yum Apnis ouo, papiaoid sem o3 uripawl, ‘MH WO} PAIRIAI(,

(1n) IST°0 qH ueNbeL-94Dd €96/0°LS ve/Te T/PTT/LES 0/¥/€8 TAD  Auewss)  G00T oD 12 ‘STW([oH
o (48] 92T 0 aH ueAbel-40d eN eN O/LE/TET  O/TE/1ST [£19910[0D) uredS  900¢ [V 12 “1pueT]
= (€1 LT80 ad dTI4-¥Dd eN/S' 19 EN/69 0/¥/t8 TIOT/LL [£30910[0D) eneOI)  900CT [P 12 ‘DIAR[I[ BYseIog
d WD 66C0 ad ueNbeL-¥Dd EN B\ 1/91/461  0/11/8y1  [edSeydosg VSN L00T 21 42 “PIOH
m (20 6620 qad ueAbeL-gDd eN eN 1/91/461  €/8¢/99T oLysen vSn  L00T oD 12 ‘PIOH
a (20 1S90 ad ueNbeL-gDd eN eN T/1€/L8E  €/1S/8ST ojsen) puejod  L00T oD 12 ‘PIOH
o’ (99) 8150 aH Surouanbas-yDd 1'LS/9°'8S eN/Y9 0/0T/6£T 0/9/ZL oLjsen OJIXdN  LOOT [V 12 ‘Zd[ezuoH-eZIRD)
m (o1 W90 dd dTII-¥Dd 095/0'09 86/8S O/1T/0¥T  T/11/6ST oLysen il 800¢ o/P 12 ‘TUnueg
& (6) 1+€°0 qH dT39-4Dd 095/0'19 6S/¥S 0/¢1/6€ 0/81/8¢ TND Aoymy 8007 oD 12 “IIWApPZQ-2In L,
m L S€0'0 dH Surouanbas-yDd 0°0S/0'CS 09/€9 1/2/t8 Y196 [£39910[0D eury) 10T WD 32 ‘Suex
J (81) 000'T ad dTII-4Dd eN eN 0/0/0S 0/2/8S [£39910[0D) uel] 10T MO9S puk IPOOAR(]
m 61) (Ve qad dTII-9Dd LYSITT9 6v/LL 0/TE/20F  0/0T/+ST oLjsen [izexg  TIOZ  BA[IS PUB BIAIQ 9p
m 'S}y DMH Jo 2IN0S poyouwr (Tonuoo/ased) (Joruos/ased) [onuo) ase) ad£y 00ue) Anuno) Teox sioyny

anpeAa-4 [onuo) Surdfjouen 93® UBIIN sjuoned opew
J0 93eju0dIad (DD/OV/VV)
sadKjouen

“SISA[eur-BIoW SIY) UL POPN[OUL SAIPNIS Y} UI YSLI JOOUBD dANSATIP 10} suonnquusip adKjouasd wsiydiowLjod A1D66ezdSY $ 1L JO sonsLorIey) [ 9[qe],

&z
o>
23
MU
e



https://www.spandidos-publications.com/10.3892/br.2012.32
https://www.spandidos-publications.com/10.3892/br.2012.32
https://www.spandidos-publications.com/10.3892/br.2012.32
https://www.spandidos-publications.com/10.3892/br.2012.32

(19)

(20)

P-value

of HWC  Refs.
0.770
0.746

Control
source
PB
HB

Genotyping
method
PCR-RFLP

PCR-TagMan

Mean age
(case/control)
62.2/54.7
66.9/44.1

Percentage of

male patients

(case/control)
77/49
75/59

Control
421/12/0

Genotypes
(CC/CT/TT)
472/68/3

Case
143/12/0

165/9/0

Gastric

HC

Cancer type

Country
Brazil
Spain

Year
2012
2012

Table II. Characteristics of TLR4 Thr3991le polymorphism genotype distributions for digestive cancer risk in the studies included in this meta-analysis.

de Oliveira and Silva

Authors
Agtindez, et al
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XSS e | P (FEM: OR, 2.852; 95% CI, 0.679-11.978) model. No study
T = % deviated from the HWE in the control group for gastric cancer.
2. Concerning the various types of colorectal cancer, no statis-
Sn=g229 5 tically si.gniﬁcant correlation with the G allele was found for
S AL Oy Y the dominant (REM: OR, 1.546; 95% CI, 0.639-3.738), reces-
Teeees f) sive (FEM: OR, 2.607; 95% CI, 0.392-17.343) and codominant
§- (REM: OR, 2.790; 95% CI, 0.561-13.885) models. Following
—?, exclusion of studies that deviated from the HWE in the control
& % Sl % A :J:’ groups (17), there was still no statistically significant correla-
< tion in the abovementioned inherited models.
a Thr3991le polymorphism. No statistically significant
0 g correlation was found between the T allele and risk of overall
E % digestive cancer in the dominant (REM: OR, 1.681; 95% CI,
5 § 5 5 5 5 Z 0.888-3.181), recessive (FEM: OR, 2.506; 95% CI, 0.629-9.991)
E g E [Eé E é 8 and codominant (REM: OR, 1.706; 95% CI, 0.895-3.251)
UEVEVRVRONY = models (Table IV). No study deviated from the HWE in the
PYPEEER s control group for overall digestive cancer.
5 With regard to gastric cancer, this meta-analysis
o showed no significant impact of the T allele on the risk of
S =9~ 4 £ overall digestive cancer in the dominant (REM: OR, 1.611;
8 g g = Z g 95% CI, 0.496-5.236), recessive (FEM: OR, 2.666; 95% ClI,
Z =272 g é 0.108-65.927) and codominant (REM: OR, 1.626; 95% CI,
o B R C | § 0.500-5.286) models. No study deviated from the HWE in the
_§ control group for gastric cancer.
g Regarding colorectal cancer, the correlation with T allele
?D was significant in the dominant (FEM: OR, 3.372; 95% ClI,
o L= % o §> 1.343-8.466) and codominant (FEM: OR, 3.286; 95% CI,
z @ ﬁ % Sz E 1.331-8.116) models. No statistically significant correla-
© gn . tion was found in the recessive (FEM: OR, 2.586; 95% CI,
g "§ 0.104-64.299) model. No study deviated from the HWE in the
g % the control group for colorectal cancer.
coFeoxs| €5
Sz QF v | 2% Sources of heterogeneity. As shown in Tables III and IV, prior
R 2 § Er § ) JORN= to sensitivity analysis, evident heterogeneity among studies
% _%; in the dominant and codominant models was demonstrated
- — o = for Asp299Gly and Thr3991le polymorphisms, following the
Szavea s E exclusion of studies deviating from the HWE in the control
% § g u"\3 [E E S 8 groups. However, in the recessive model no significant
- — g 2 heterogeneity was found for Asp299Gly and Thr3991le poly-
E g morphisms, following the exclusion of studies deviating from
= = g = |2 § the HWE in the control groups.
‘g ‘g E o o g & T;; We performed a univariate meta-regression analysis with
RCR= EE5 5% the covariates of publication year, continent (including Asia,
SSESSS E _% Europe and America), gender [ratio of males (%) in case/control
6 g group), age (ratio of mean age or median age in case/control
g group), sample size (the sum of cases and controls) and geno-
= § 8 ;S 2 type method [including polymerase chain reaction-restriction
g £ 2 z 5 g | 5 2 fragment length polymorphism (PCR-RFLP), PCR-TagMan
S0 &5 =0 | 8 % probe technique (PCR-TagMan) and PCR-sequencing tech-
% E nique (PCR-sequencing)]. No covariates were demonstrated
-—-S 238 S 8: to have a significant effect on between-study heterogeneity for
I x | TR Asp299Gly and Thr3991le polymorphisms.
38
S3 |28 Sensitivity analysis
2 ‘§ 3 g ;":‘3 Asp299Gly polymorphism. Concerning overall digestive
(%O) 3 i} Y| g o cancer, following the exclusion of studies with OR>3.0 (13)
2 ‘G 3 g Es i E (OR, 3.273 in the dominant; 5.057 in the recessive and 4.241 in
= NS S5 82| P § the codominant model), (18) (OR, 4.316 in the dominant model
§ S % :éﬁ Ei M: g § and OR, 4.241 in the codominant model), (11) (OR, 3.625
= C%D ZESE|3# in the recessive model) and (14) (OR, 4.058 in the recessive
AFSG3OaR |28
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Figure 1. Forest plot of ORs for gastric cancer in the dominant model (GG+AG vs. AA) of TLR4 Asp299Gly polymorphism for studies that obeyed
Hardy-Weinberg equilibrium (HWE) in the control group. Open diamond denotes the pooled ORs including fixed- (denoted as I-V) and random- (denoted as
D-L) effects. Black squares indicate the OR in each study, with square sizes inversely proportional to the standard error of the OR. Horizontal lines represent

95% CI. "One study with different types of populations.
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Figure 2. Forest plot of ORs for digestive cancer in the dominant model (GG+AG vs. AA) of TLR4 Asp299Gly polymorphism for studies that obeyed
Hardy-Weinberg equilibrium (HWE) in the control group. Open diamond denotes the pooled ORs including fixed- (denoted as I-V) and random- (denoted as
D-L) effects. Black squares indicate the OR in each study, with square sizes inversely proportional to the standard error of the OR. Horizontal lines represent

95% CI. "One study with different types of cancer or populations.

model), the risk effect of G allele in the dominant, recessive
and codominant models was still not significant (Fig. 2).
For gastric cancer, following the exclusion of studies with
OR>3.0 (14) (OR, 4.058 in the recessive model), no significant
correlation was found in the G allele in the recessive model.
For colorectal cancer, following the exclusion of studies with
OR>3.0 (13) (OR, 3.273 in the dominant, 5.057 in the recessive
and 4.241 in the codominant model) and (18) (OR, 4.316 in the
dominant model and OR, 4.241 in the codominant model), the
analysis did not show any significant effect of G allele in the
dominant, recessive and codominant models (Table III).
Thr399lle polymorphism. Regarding overall digestive
cancer, following the exclusion of studies with OR>3.0 (18)

(OR,4.316 in the dominant and 4.241 in the codominant model),
(10) (OR, 3.794 in the dominant and 3.897 in the codominant
model), (16) (OR, 5.639 in the recessive model) and (17) (OR,
8.323 in the dominant and 8.918 in the codominant model), no
significant correlation was found in the dominant, recessive
and codominant models. Following the exclusion of studies
with OR>3.0, for gastric cancer (10) (OR, 3.794 in the domi-
nant model and 3.897 in the codominant model) and colorectal
cancer (18) (OR, 4.316 in the dominant model and 4.241 in the
codominant model) and (17) (OR, 8.323 in the dominant model
and 8.918 in the codominant model), no significant correlation
to the T allele was indicated in dominant and codominant
models (Table IV).
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Influence analysis. Following the exclusion of studies deviating
from HWE in controls and sensitivity analysis, no individual
study was found to have an impact on the pooled effect in the
dominant, recessive and codominant models for either the
Asp299Gly or Thr3991le polymorphisms.

Publication bias evaluation. Following the exclusion of
studies deviating from HWE in controls and sensitivity
analysis, no significant publication bias was detected in any
of the above-mentioned inherited models for Asp299Gly and
Thr3991Ile polymorphisms (data not shown).

Discussion

In this meta-analysis, we assessed the correlation between
TLR4 gene polymorphisms (Asp299Gly and Thr3991Ile) and
digestive cancer susceptibility. As a result, a significant corre-
lation was found between TLR4 gene and the risk of gastric
cancer.

Epidemiological studies have demonstrated that chronic
inflammation is important in the development of digestive
cancer (29). A variety of chronic inflammatory statuses, e.g.,
Barrett's esophagus, ulcerative colitis and chronic gastritis
induced by Helicobacter pyloriinfection, significantly increase
the risk of developing digestive cancer (29,30). Considering the
correlation between inflammation and carcinogenesis, investi-
gators have begun to shed light on the role of TLRs and innate
immune responses in inflammation-associated carcinogenesis
in the gastrointestinal tract (31-34). TLR4, which constitutes
one of the most active members of the TLRs family, performs
important immune and non-immune functions in the human
intestinal tract (35). From a theoretical point of view, the
activation of TLR4 may irritate the immune response that
protects the organism against tumors, produce a pro-inflam-
matory environment and, thus, may promote carcinogenesis
(20). The possible effect of the two non-synonymous SNPs at
154986790 (A299G) and rs4986791 (T399I) in the TLR4 gene
on cancer risk has received more attention (6), as the minor
A allele in Asp299Gly and T allele in Thr3991le are associ-
ated with reduced activation of nuclear factor-« B (NF-xB) and
pro-inflammatory cytokine expression (36,37).

Recently, studies on the correlation of SNPs (Asp299Gly
and Thr399Ile) in TLR4 gene with the risk of digestive
cancer, including gastric, colorectal, gallbladder, hepatocel-
lular, esophageal cancer and gastric MALT lymphoma,
have conducted investigations on different ethnicities (9-20).
However, the outcomes were inconclusive and the small
sample size of each study was underpowered to confirm the
correlation. Thus, a larger-scale meta-analysis including all
the available studies was required to evaluate the correlation
between TLR4 gene and digestive cancer susceptibility. This
meta-analysis, of 12 published studies (9-20), with 12 studies
for Asp299Gly polymorphism and 8 studies for Thr3991le
polymorphism (10,13,15-20), constitutes a greater probability
to reach an evidence-based conclusion.

According to a previously published study (38),
between-study heterogeneity is common in the meta-analyses
of genetic association studies. In this meta-analysis, significant
between-study heterogeneity in dominant and codominant
models was also demonstrated, regarding overall digestive and
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gastric cancer. A series of uncertain factors that differ among
studies may explain between-study heterogeneity, e.g., study
quality, different sources of population, characteristics of the
sample, non-comparable measures of genotyping, variation
of the covariate and deviation from HWE in certain studies.
In order to investigate the conceivable substantial causes of
between-study heterogeneity, meta-regression was performed.
Following the exclusion of the studies deviating from HWE
in controls, this meta-analysis did not detect any of the
above-mentioned covariates as a substantial contributor to
between-study heterogeneity.

In addition, it is noteworthy to consider the outlier values of
OR that could cause significant effects by chance. Theoretical
and empirical evidence has suggested that specific genetic
variants causally associated with common diseases have
limited effects (risk ratios mostly <2.0) (26,27). A relatively
small sample size and possible genotyping errors might also
have an impact on this effect. Besides, large effect estimates
could be induced by unsteady effect estimations due to low
cell counts within each study. Therefore, we conducted a
sensitivity analysis, excluding studies with OR>3.0. However,
the correlation of the G allele of Asp299Gly and Thr399Ile
polymorphisms in the TLR4 gene with digestive, gastric and
colorectal cancer risk, was not significant.

There are significant different incidences of Asp299Gly
and Thr399Ile polymorphisms between the continents
(39). Although we did not find any significant evidence that
different continents were responsible for the heterogeneity,
we could not exclude continent as a potential contributor to
between-study heterogeneity. Moreover, additional factors that
were not analyzed in this study should not be considered, e.g.,
cigarette smoking, alcohol intake, amount of exercise, dietary
history and occupation characteristics, since they potentially
affect cancer progression.

In this meta-analysis, no significant publication bias in
the above-mentioned inherited models was identified, a fact
which may result from the limited number of studies included
in this meta-analysis. In summary, this meta-analysis has
demonstrated that the G allele of Asp299Gly polymorphism
in the TLR4 gene is able to increase the risk of gastric cancer.
However, due to the fact that potential biases and confounders
could not be completely excluded, further large-scale,
well-designed, comprehensive studies on various ethnicities,
with more detailed individual data, need to be performed in
order for these results to be further validated.
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