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Abstract: The association of toll-like receptor 4 (TLR4) gene Asp299Gly (+896A/G, rs4986790) polymorphism with
cancer risk, many studies have been revealed. However, the result is still uncertain. We carried out an updated
meta-analysis of 44 studies that contained 13667 cases and 17115 controls to verify the degree of association.
Evaluating the degree of association was using Odds ratio (OR) and 95% confidence intervals (95% CI). In to-
tal, we found a distinct increased risk of cancer susceptibility when all qualified studies were collected (G versus
A:OR=1.115, 95% ClI: 1.039-1.197, P=0.002; GG+AG versus AA:OR=1.125, 95% Cl: 1.044-1.212, P=0.002; AG
versus AA:OR=1.126, 95% Cl: 1.044-1.215, P=0.002). Sub-group analysis suggested that TLR4 rs4986790 was
associated with an increased risk of gastric cancer (G versus A:OR=1.587, 95% CI: 1.332-1.905, P=0.000; GG+AG
versus AA:OR=1.625, 95% Cl: 1.343-1.966, P=0.000; AG versus AA:OR=1.615, 95% Cl: 1.332-1.958, P=0.000)
and colorectal cancer (CRC) (G vs A: OR=1.238, 95% Cl: 1.035-1.481, P=0.020; GG+AG versus AA:OR=1.217,
95% Cl: 1.004-1.475, P=0.046). However, there were not enough evidence and data to assess the association
of Asp299Gly between TLR4 gene and other cancers risk. The results of this meta-analysis indicated that TLR-4
Asp299Gly Polymorphism was correlated with an increased risk of cancer, particularly, gastric cancer and colorectal
cancer (CRC).

Keywords: TLR-4, rs4986790, polymorphism, cancer, risk

Introduction

The first identified member of the toll-like recep-
tor family is the toll-like receptor 4 (TLR4), which
can identify pathogen-associated molecular
patterns (PAMPs) and damage-associated mo-
lecular pattern (DAMPs). The gene locus of
human TLR4 is chromosome 9q32-qg33 and
includes four exons gene. TLR-4 encodes an
important endotoxin signaling receptor, which
exerts an enormous function on pathogen rec-
ognition and activation of innate immunity.
TLR4 widely expresses in different tissues and
cells, such as: macrophages, cardiomyocytes,
airway epithelial, adipose tissue, skeletal mus-
cle, stromal cells, immune cells and so on [1]
{Zhang, 2013 #5}. The Asp299Gly is in the
position of the coding sequence and affect the
TLR4 extracellular domain. Previously, many
studies have been published about the correla-
tion of TLR4 rs4986790 polymorphism with dif-
ferent cancer risk. Such as: gastric cancer

[2-10], colorectal cancer [7, 11-16], prostate
cancer [17-22], cervical cancer [23, 24], lung
cancer [25] and so on. However, the fields of
these studies were different and even the result
was the opposite. For instance, Davoodi et al.
[14] found that TLR4 rs4986790 polymorphism
was not associated with the risk of colorectal
cancer in 2013. Whereas, a study published by
Om-rane et al. [11] in 2014 about the associa-
tion of TLR4 rs 4986790 with colorectal can-
cer, which suggest that the TLR4 Asp299Gly
was correlated with an increased risk of gastric
cancer risk. Furthermore, Yang et al. [40] made
an accumulative meta-analysis about this topic
in 2016, the results of the meta-analysis sug-
gested TLR4 Asp299Gly variants are strongly
associated with increasing cancer risk, espe-
cially gastric cancer. However, no association
was observed in other cancers (containing
colorectal cancer (CRC), prostate cancer, and
lymphoma and so on).
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In order to verify the association between
TLR-4 rs4986790 polymorphism and cancer
risk (especially CRC) and assess the influence
of different tumor types more accurately. We
selected several paper [2-10, 17-38, 47, 48]
and several new published studies [16, 39]
then carried out an update meta-analysis to
confirm the correlation of TLR4 rs4986790
polymorphism with cancer risk in accordance
with 13667 cases and 17115 controls of 44
studies in 40 articles.

Materials and methods
Identification of eligible studies

For the reliability of the results, The eligible
studies was collected through researching from
Embase, PubMed, Google Scholar Search and
China National Knowledge Infrastructure
(CNKI), with key words “TLR4 Asp299Gly” or
“TLR4 +896A/G”, or “TLR4 rs4986790" or
“toll-like receptor 4 rs4986790 (Asp299Gly,
+896A/G)”, “polymorphism” or “genetic vari-
ants” or “single nucleotide” or “SNP”, “cancer”
or “carcinoma” or “tumour” and “risk” as well
as their combinations (from 2004 to 2017).
There was no any restriction on studies and the
last study was published on February 24, 2017.
Two reviewers screened independently all refer-
ences of the retrieved articles and reviews for
original studies.

The studies of Inclusion and exclusion criteria

The following is inclusion criteria that the
included studies need to meet: (1) Case-control
studies; (2) Research the correlation between
TLR4 Asp299Gly (+896A/G, rs4986790) and
cancer risks; (3) Histopathologic examination of
the diagnosis of cancer; (4) Offering precise
genotype frequencies to calculate the value of
odds ratios (ORs) and 95% confidence inter-
vals. No detailed gene frequencies were omit-
ted. The data was different when two published
studies were from the same paper, using the
original dates from the initial studies. Letter,
meta-analysis comment, review and editorial
were deleted. Titles and abstracts were viewed
and full articles were further estimated to verify
feasibility on the basis of inclusion and exclu-
sion criteria, all questions were discussed and
handled by three reviewers.
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Data extraction

Two authors (Zhu and Ye) extracted the data of
eligible studies lonely and used a standard
data extraction form. We collected the following
contents: the first name of author, the year of
publication, country of research, method of
genotyping, type of cancer, value of Hardy-
Winberg equilibrium, number of cases and con-
trols genotype (AA, AG, GG) frequency in cases
and controls of every eligible study. If there was
a dispute, the original data of the included
studies would be recheck and come to an
agreement. If the dispute remained unresolved,
the third investigators would be take part in to
adjudicate the disagreements (Zeng).

Statistics analysis

Estimating the correlation level between TLR4
rs4986790 polymorphism and cancer risks is
using the value of Odds ratio (OR) and 95% con-
fidence intervals (95% Cl). The pooled ORs were
calculated by Z test for dominant model (AG+
GG vs AA), recessive models (GG vs AG+AA),
homozygote model (GG vs AA), heterozygote
model (AG vs AA) and additive model (G vs A).
The influence of cancer type was explored by
conducting subgroup analyses. The Hardy-
Weinberg equilibrium (HWE) was applied to test
the controls of every study.

Q-test and I-squared (I?) was performed for
evaluating the heterogeneity by the chi-square
test. And the heterogeneity was deemed obvi-
ous and using random-effects model to pool
the data from different studies when P<0.10
and 1>>50%. On the contrary, a significant
heterogeneity didn’t exist and the fixed-effect
model was applied when P>0.10 and 1?<50%.

Begg’s funnel plot was applicable to check the
publication bias, and P<0.05 was deem to have
distinct publication bias. Calculating all statisti-
cal analyses were using STATA software (ver-
sion 11.0, Stata Corporation, College Station,
TX). All values of test were two sided.

Results
Characteristics of contained studies
A total of 40 articles and 44 studies were

contained on the basis of the inclusion and
exclusion criteria with 13667 cases and 17115
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Relevant records identified through searching from database (n=7213)

bution of the genotype in con-
trol population and the geno-
type distribution of the controls

of six studies [14, 15, 17, 19,

Onutting repeated records (1=6962)

38, 47] wasn’t line in HWE.

Meta-analysis results

Relevant records remaimed (n=251)

Gathering 13667 cases and
17115 controls in this updated
meta-analysis, the significance

Not with cancer risk (n=118)

correlation between the TLR4

Ruled out: rs4986790 polymorphism and
Meta-analysis,  letters,  reviews cancer risk was found in the
comment, editorial (n=67) three genetic models (G Versus

A:OR=1.115, 95% CI: 1.039-
1.197, P=0.002; GG+AG ver-

Records for further detail estimation

sus AA:OR=1.125, 95% CI:
1.044-1.212, P=0.002; AG

8o versus AA:OR=1.126, 95% ClI:

1.044-1.215, P=0.002) (Table

Ruled out: 2). Sub-group analysis sug-

Not case-control records (n=14) gested that TLR4 rs4986790

Without precise data (n=12) was associated with an increa-

se risk of gastric cancer (G

versus A:OR=1.587, 95% CI:

40 articles. 44 Studies were contained in this meta-analysis with full-original data. 1.332-1.905, P=0.000; GG+

AG versus AA:OR=1.625, 95%

Cl: 1.343-1.966, P=0.000; AG

Figure 1. The detailed process of searching for appropriate studies. A total versus AA:OR=1.615, 95% CI:
of 40 articles were identified and two articles contained three studies re- 1.332-1.958, P=0.000) and

spectively. So, there were 44 studies included in our meta analysis.

controls. Figure 1 has list the detailed screen-
ing process. The studies and main characteris-
tics in the meta-analysis were presented in
Table 1 There were nine concerned with gastric
cancer studies [2-10], seven concerned with
colorectal cancer studies [7, 11-16], six con-
cerned with Prostate cancer studies [17-22], six
concerned with lymphoma studies [28-33],
three concerned with breast cancer studies
[26, 27, 39], two concerned with cervical
cancer studies [23, 24], one concerned with
lung cancer study [25], one concerned with
ovarian cancer study [7], one concerned with
bladder cancer study [38], one concerned with
oesophageal cancer study [2], one concerned
with leukaemia study [37], one concerned with
endometrial study [36], one concerned with
nasopharyngeal study [35], one concerned
with malignant melanoma study [34] in this
meta-analysis. Table 1 revealed the results of
Hardy-Weinberg equilibrium test for the distri-
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colorectal cancer (CRC) (G vs A:
OR=1.238, 95% CI: 1.035-
1.481, P=0.020; GG+AG versus AA:OR=1.217,
95% Cl: 1.004-1.475, P=0.046) (Table 2).

No correlation was observed in prostate can-
cer, lymphoma, breast cancer, and cervical
cancer. So far, there have been not enough
studies to estimate the correlation between
TLR4 rs4986790 Polymorphism and other
cancer risk, which included lung cancer, ovari-
an cancer, endometrial cancer, oesophageal
cancer, bladder cancer and nasopharyngeal
cancer.

Heterogeneity

The P value is Cochran’s Q test for between-
study heterogeneity in each genetic compari-
son model. When pheterogeneity >0.1 and
I-squared <50%, A fixed effects model was
applied, Otherwise, a random effects model
was applied. As were shown in the figures that
obvious heterogeneities existed in Overall
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Table 1. General information of selected studies on the association between TLR-4 rs4986790 poly-
morphisms and cancer risk in this meta-analysis

Case Control
Authors’ name Year Country Tumor type P value of HWE
AA AG GG AA AG GG

Zheng SL 2004 Sweden Prostate 1241 136 1 693 79 5 0.26
Hellmig S 2005 Germany/Australia Gastric MALT lymphoma 83 4 0O 313 45 O 0.44
Chen YC 2005 USA Prostate 588 66 3 605 59 5 0.04
Nieters A 2006 Germany Lymphoma 500 84 1 59 71 1 0.76
Boraska JelavicT 2006 Croatia Colorectal 7 10 2 84 4 0 0.98
Forrest MS 2006 USA/UK Non-Hodgkin lymphoma 794 106 3 1254 172 6 0.99
Garza-GonzalezE 2007 Mexico Gastric 72 6 0O 175 14 O 0.87
Hold GL 2007 Poland Gastric 258 51 3 387 31 1 0.90
Hold GL 2007 USA Gastric 266 38 3 194 16 1 0.58
Hold GL 2007 USA Oesophageal 148 11 0 194 16 1 0.58
Cheng | 2007 USA Prostate 439 66 1 456 48 2 0.83
Trejo-de la OA 2008 Mexico Gastric 34 4 0 138 ©6 0 0.97
Ture-Ozdemir F 2008 Greece Gastric MALT lymphoma 38 18 O 39 12 0 0.64
Santini D 2008 Italy Gastric 159 11 1 140 11 O 0.89
Etokebe GE 2009 Croatia Breast 110 20 O 84 15 0 0.72
Pandey S 2009 India Cervical 114 35 1 123 26 1 0.96
Purdue MP 2009 USA Non-Hodgkin lymphoma 1195 133 6 1126 131 8 0.16
Wang MH 2009 USA Prostate 230 24 0 216 35 O 0.49
Ashton KA 2010 Australia Endometrial 163 25 3 258 31 2 0.62
Balistreri CR 2010 Italy Prostate 49 1 0o 1112 13 1 0.68
Rigoli L 2010 Italy Gastric 42 18 O 80 7 0 0.3
Davoodi 2011 Iran Colorectal 58 2 0 50 0 -
Yang 2011 China Colorectal 96 4 2 84 2 1 0.00
Gast A 2011 Germany Malignant melanoma 665 91 0 659 73 3 0.82
Miedema KG 2012 Netherlands Leukaemia 168 20 O 151 28 O 0.35
Theodoropoulos GE 2012 Greece Breast 201 57 3 412 63 b5 0.35
Yang ZH 2012 China Nasopharyngeal 206 29 2 250 33 4 0.08
Dai 2012 China Colorectal 219 44 5 228 38 2 0.62
Primentel-Nunes 2013 Portugal Colorectal 169 O 15 186 O 5 0.00
ShenY 2013 China Bladder 431 2 3 519 1 2 0.00
De Oliveiro JG 2013 Brazil Gastric 174 26 0 224 16 O 0.87
Omrane | 2013 Tunisia Colorectal 87 13 0 120 18 2 0.42
Qadri Q 2014 India Gastric 107 23 0 169 31 O 0.49
Gu X 2014 China Non-Hodgkin lymphoma 149 7 1 413 21 1 0.43
Companioni O 2014 Italy Gastric 316 45 O 1134 133 3 0.91
Kutikhin AG 2014 Russian Gastric 46 11 O 258 39 O 0.48
Kutikhin AG 2014 Russian Colorectal 173 40 O 258 39 3 0.55
Kutikhin AG 2014 Russian Ovarian 57 7 0 144 24 O 0.61
Zidi S 2015 Tunisia Cervical 116 8 207 46 7 0.09
Kurt H 2015 Turkey Lung 159 1 0 99 1 0 0.99
Kopp TI 2015 Danish Colorectal 839 76 0 1577 141 1 0.49
Winchester DA 2015 USA Prostate 768 94 5 741 82 7 0.03
Semlali 2016 Saudi Arabian Colon 106 7 1 92 7 1 0.19
Semlali 2017 Saudi Arabian Breast 115 0O 101 14 O 0.80
Meta-analysis about the TLR-4 rs4986790 (GA+GG versus AA, GA versus AA, G versus A)
Polymorphism and Cancer Risk (Figures 2-4). are all 0.000, Heterogeneity didn’'t disappear
The pheterogeneity value of gene models when deleting articles with larger difference. He-
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Table 2. Main results of the updated meta-analysis of the pooled OR

Genotype Numb_er of Cumulative OR Hypothesis test Pheterogeneity l-squared
studies (95% CI) Z p (%)
Overall
GG+AG/AA 44 1.125(1.044, 1.212) 3.10 0.002 0.000 48.1
GG/AA+AG 44 1.092 (0.800, 1.492) 0.55 0.579 0.687 0.00
GG/AA 44 1.097 (0.803, 1.498) 0.58 0.561 0.771 0.00
AG/AA 44 1.126 (1.044, 1.215) 3.06 0.002 0.000 47.4
G/A 44 1.115(1.039, 1.197) 3.03 0.002 0.000 48.6
Tumour type Colorectal cancer
GG+AG/AA 9 1.217 (1.004, 1.475) 2.00 0.046 0.241 22.7
GG/AA+AG 9 1.671(0.905, 3.085) 1.64 0.101 0.533 0.00
GG/AA 9 1.702 (0.921, 3.145) 1.70 0.089 0.541 0.00
AG/AA 9 0.853(0.698,1.034) 155 0.120 0.608 0.00
G/A 9 1.238 (1.035, 1.481) 2.33 0.020 0.051 48.3
Gastric cancer
GG+AG/AA 10 1.625(1.343,1.966) 4.99 0.000 0.062 44.6
GG/AA+AG 10 1.964 (0.612,6.307) 1.13 0.257 0.742 0.00
GG/AA 10 2.069 (0.646,6.630) 1.22 0.221 0.723 0.00
AG/AA 10 1.615(1.332,1.958) 4.88 0.000 0.073 42.8
G/A 10 1.587 (1.322,1.905) 4.95 0.000 0.074 42.6
Prostate cancer
GG+AG/AA 6 1.008 (0.863, 1.177) 0.10 0.920 0.104 45.3
GG/AA+AG 6 0.483(0.230, 1.011) 1.93 0.053 0.676 0.00
GG/AA 6 0.486 (0.232,1.017) 1.91 0.056 0.675 0.00
AG/AA 6 1.043 (0.890, 1.222) 0.52 0.604 0.110 44.3
G/A 6 0.975(0.841, 1.130) 0.34 0.737 0.113 43.9
Lymphoma
GG+AG/AA 6 0.984 (0.847,1.142) 0.21 0.830 0.261 23.0
GG/AA+AG 6 1.089 (0.443,2.741) 0.18 0.856 0.680 0.00
GG/AA 6 1.109 (0.441,2.792) 0.22 0.826 0.678 0.00
AG/AA 6 0.989 (0.850, 1.151) 0.14 0891 0.267 22.1
G/A 6 0.979 (0.849, 1.129) 0.29 0.770 0.287 19.3
Breast cancer
GG+AG/AA 3 1.213(0.956, 1.539) 1.59 0.112 0.223 33.3
GG/AA+AG 3 1.007 (0.338,3.000) 0.01 0.990 0.462 0.00
GG/AA 3 1.036 (0.348, 3.079) 0.06 0.950 0.441 0.00
AG/AA 3 1.221(0.958, 1.556) 1.61 0.107 0.399 0.00
G/A 3 1.259 (0.859, 1.847) 1.18 0.238 0.121 52.6
Cervical cancer
GG+AG/AA 2 0.925(0.737,1.162) 0.67 0.503 0.444 0.00
GG/AA+AG 2 0.792 (0.195, 3.176) 0.33 0.742 - -
GG/AA 2 0.790 (0.197,3.166) 0.33 0.739 - -
AG/AA 2 0.929(0.738,1.169) 0.63 0.530 0.433 0.00
G/A 2 1.926 (0.745, 1.151) 0.69 0.489 0.473 0.00

The P value is Cochran’s Q test for between-study heterogeneity in each genetic comparison model.

terogeneity may be drive from race, cancer
type, lifestyle, environment and sample capac-

ity. In order to find the source of heterogeneity,
we further carried out subgroup analysis. The
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results of subgroup analysis not only revealed
that the rs4986790 was associated with an
increased risk of gastric cancer and colorectal

1

cancer,

Int J Clin Exp Med 2019;12(3):2216-2229

Figure 2. Overall meta-analysis of the TLR-4 rs4986790 polymorphism and cancer risk in the dominate genetic
model.

but also eliminated heterogeneity,
which suggested that cancer type was a source
of heterogeneity.



TLR-4 rs4986790 polymorphism contributes to cancer risk

Study %
1D OR (35% CI) Weight
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Figure 3. Overall Meta-analysis of the TLR-4 rs4986790 polymorphism and cancer risk in the heterozygous genetic

mode.

Sensitivity analysis

The effects of the individual data on the pooled
OR are using a sensitivity to estimate by con-
tinuously canceling each eligible study from
amalgamative analysis. The results suggested
that no single study influenced the pooled OR
for three gene model (GA+GG versus AA, GA
versus AA, G versus A) obviously, Because no
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substantial change was found. (Didn’t present
in the figure).

Publication bias
The publication bias is using the Begg’s funnel
plot to estimate. The shape of funnel plot

(Figures 5-7) was symmetric and didn't show
distinct publication bias in all the studies.
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Study Y
D COR (85% CI) Weight
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Hold GL (2007) || —_—— 245(1.58,3.82) 1.75
Hold GL (2007) 1.73(099, 3.04) 1.36
Hold GL (2007) ——— 0.80(0.37,1.73) 1.02
Cheng | (2007) —_—— 133(092,1.93) 3.32
Trejo-de |la OA (2008) 2.61(0.72,8.50) 0.16
Ture-Ozdemir F (2008) :F-O_—._ 1.44 (065, 3.15) 0.72
Santini D (2008) —— 1.05 (048, 2.37) 0.77
Etokebe GE (2009) —_— 1.02(051,2.04) 1.08
Pandey S (2009) — 1.37(081, 2.30) 1.68
Purdue MP (2009) - 093(0.74,1.18) 9.78
Wang MH (2008) — 0.66(0.39,1.13) 2.30
)

Ashton KA (2010) 138(084, 228 1.75
Balistreri CR (2010) - 0.16(0.02,1.21) 0.58
Rigoli L (2010) —_— 4.21(1.70, 10.43) 033
Davoodi (2011} * > 424 (020, 69.36) 0.04
Yang (2011) —_— 173 (051, 5.86) 0.28
Gast A (2011) —— 1.13(0.83, 1.54) 5.16
Miederna KG (2012) — 0,66 (0.37, 1.20) 1.86
Theodoropoulos GE (2012) I —— 167 (1.17,2.39) 3.10
Yang ZH (2012) 098 (061,1.57) 2.36
Dai (2012) 1.32(0.86, 2.01) 2.58
Primentel-Nunes (2013) —_— 3.30(1.59, 6.86) 0.62
Shen Y (2013) T 1.92 (0,63, 5.90) 0.31
de Cliveiro JG (2013) +———— 202(1.07,3.81) 093
Ornrane | (2013) —_— 0.82 (040, 1.66) 1.17
Qadri Q (2014) —— 1.16 (0,66, 2.03) 153
Gu ¥ (2014) —_— 1.09 (050, 2.37) 0.81
Companioni © (2014) —— 1.15 (081, 1.62) 3.85
Kutikhin AG (2014) —— 1.52(0.75, 3.08) 0.78
Kutikhin AG (2014) ——— 1.28(0.82,1.99) 232
Kutikhin AG (2014) ————— 075(032,1.79) 086
Zidi S (2015) —_— 0.71(042,1.18) 251
Kurt H (2015) + 0,62 (0.04, 10.03) 0.08
Kopp T1 (2015) —— 1.00(0.75, 1.33) 6.53
Winchester DA (2015) —— 1.04 (0.78, 1.38) 6.32
ahdelhahib semlali (2016) —_—— 0.87(0.34, 2.24) 0.63
abdelhahib semlali (2017) 0.52(021,1.26) 0.96
Overall (l-squared = 48.6%, p = 0.000) 1.12(1.04,1.20) 100.00
I
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Figure 4. Overall Meta-analysis of the TLR-4 rs4986790 polymorphism and cancer risk in the additive genetic

model.

Furthermore, the Begg's regression test's
results of three genetic models were P=0.412,
95% CI: -0.520-1.246 for the dominant model;
P=0.867, 95% Cl: -0.809-0.956 for the hetero-
zygous genetic model; P=0.278, 95% CI:
-0.407-1.382 for the additive model respective-
ly, which implied that no publication bias
existed.

Discussion

According to 44 studies with 13667 cases and
17115 controls about the correlation of TLR4
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rs4986790 polymorphism with cancer risk,
this meta-analysis offered strong evidence of
association between TLR4 rs4986790 poly-
morphism and cancers risk. These evidences
indicated TLR4 rs4986790 was a risk factor for
cancer, especially gastric cancer and colorectal
cancer. It wasn’t found that TLR4 rs4986790
was associated with an increased the risk of
other cancers.

TLRs were classified as a class of transmem-
brane glycoprotein family, which was an impor-
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Begg's funnel plot with pseudo 95% confidence limits

have been published. Garza-
Gonzalez et al. [8] and Qur-
teeba Qadri et al. [5] indicated
no correlation of TLR4 rs4986-
790 polymorphisms with gas-
tric cancer risk, In contrast, De
Oliveira et al. [10] found that

logor

TLR4 rs4986790 was associ-
ated with an increased in the
risk of gastric cancer. Besides
the study of the correlation
between TLR4 rs4986790 po-
lymorphisms and gastric can-
cer, many researchers also

o
v

s.e. of: logor

Figure 5. Funnel plot analysis to detect publication bias for TLR4 rs4986790
GG+AG vs AA polymorphism associated with cancer risk.

Begg's funnel plot with pseudo 95% confidence limits

15 focused on the association of
other cancers with TLR4
rs4986790, such as: colorec-
tal cancer, breast cancer, lung
cancer and so on. Kopp et al.
[12] found that TLR4 rs4986-
790 polymorphism was not
associated with an increased
the risk of colorectal cancer.
Semlali et al. [39] indicated
that TLR4 rs4986790 poly-
morphism was not correlated
with breast cancer risk. Hulyam

logor

Kurt et al. [25] suggested that
TLR4 rs4986790 polymorph-
ism was not a risk factor of
lung cancer. Except for the
study of the link between sin-
gle cancer and TLR4 rs4986-
‘ 790 polymorphism, Yang et al.

o
(42}

s.e. of; logor

Figure 6. Funnel plot analysis to detect publication bias for TLR4
rsrs4986790 AG vs AA polymorphism associated with cancer risk.

tant guarantee of the natural immunity of
human beings against the invasion of microbes.
TLRs also were receptors that recognize bioac-
tive molecules and participates in the inflam-
matory response and actives a variety of inflam-
matory mediators. Such as, TNF-«, IL-6, and
IL-1B and so on. TLR4 is the main one of the
TLRs and played a key role in the inflammatory
response of the infected Gram-negative bacte-
ria. TLR4 rs4986790 variant was situated in a
coding region and turned amino acid 299 gly-
cine into asparagine (Asp299Gly). The influ-
ence of TLR4 rs4986790 polymorphisms on
various types of cancer has been focused. In
recent years, lots of studies of the correlation
between TLR4 rs4986790 and cancer risk
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1 [40] made an accumulative
meta-analysis to assess the
link between TLR4 rs4986790
polymorphism and cancer risk.
Their results were that TLR4
rs4986790 polymorphism contributed to can-
cer, particularly gastric cancer. No association
has been found in other cancers. We made this
meta-analysis for the association of TLR4
rs4986790 polymorphism with cancer risk and
found that TLR4 rs4986790 polymorphism
increased cancer risk, which was in line with
the previous meta analysis [40]. However, in
the sub-group analysis, not only have we found
that TLR4 rs4986790 polymorphism was asso-
ciated with gastric cancer, but also it has been
found to contribute to colorectal cancer.

The results of our research had the same and
difference as the previous meta analysis [40].
The same point was that the conclusion of this

Int J Clin Exp Med 2019;12(3):2216-2229
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Begg's funnel plot with pseudo 95% confidence limits

colorectal cancer. No correla-
tion has been found in other
cancers in this meta analysis.
The specific cause of cancer is
not clear. Genetic inheritance,
living habit, environmental pol-
lution and chronic inflamma-
tion may lead to cancer.

logor

Studies have suggested that
helicobacter pylori (H. pylori)
was a parasitic on the diges-
tive tract system. People in-
fected with Helicobacter pylori
(H. pylori) have much higher

o
ar

s.e. of: logor

Figure 7. Funnel plot analysis to detect publication bias for TLR4
rsrs4986790 G vs A polymorphism associated with cancer risk.

meta was consistent with the previous meta
analysis for the correlation between TLR4
rs4986790 and cancer risk. The difference
was that our result was opposite to the previ-
ous meta analysis about the correlation
between TLR4 rs4986790 and colorectal can-
cer in sub-group analysis. We observed that
TLR4 rs4986790 is a risk factor for colorectal
cancer. Whereas, TLR4 rs4986790 was not
correlated with increasing the risk of colorectal
cancer in previous meta analysis. In addition,
compared with the previous meta analysis, we
included more related case-control studies in
our meta analysis. Generally speaking, there
were different conclusions between different
studies about the same topic. On the one hand,
as the distribution and expression were affect-
ed by geographical environment, sex, age, and
so on. The subjects of some studies were differ-
ent in countries, sex, races and ages, which
may be affect the results. On the other hand,
sufficient sample size was an important guar-
antee for the accuracy of the result, different
sample sizes also could lead to different results
in different studies, the larger the sample size,
the more convincing results. What's more,
methods of statistical analysis, methods of
diagnostics of cancer, genotyping methods and
the methods selected by the subjects could
play a major role in result of each study. Utilizing
different methods of study, the final results
were different.

In sub-group analysis, we found TLR4 rs4986-
790 was closely linked to gastric cancer and
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e risk of chronic gastritis, intesti-

nal metaplasia, peptic ulcer
disease and gastric cancer
[441]. In 2017, a study has been
published about the Ilink
between TLR4 rs4986790 and
chronic Helicobacter pylori infection. They
founded that TLR4 rs4986790 increased the
risk of chronic infection of Helicobacter pylori
(H. pylori), the mechanism of which is likely to
be the poor immune response of TLR4
rs4986790 polymorphism to the pathogen
[42]. Hence, TLR4 rs4986790 promoted the
occurrence of gastric cancer may be associat-
ed with increased the risk of chronic infection
of Helicobacter pylori (H. pylori). In addition,
Genetic inheritance, geographical environ-
ment, diet and so on may also be a risk factor
for the occurrence of gastric cancer.

The mechanism of colorectal cancer is still
unclear, but experimental research have proved
that the inflammatory mediators in innate
immune system and bacterial toxins are the
main causes of colorectal cancer [43, 44].
When the TLR4 is activated, it can start to the
MyD88 dependent pathway. MyD88 activates
transcription factors nuclear factor-kappa B
(NF-kB) and activator protein-1 (AP-1) through
IkB kinase (IKK) and mitogen-activated protein
kinase (MAPK) pathway, which promotes the
occurrence of inflammation [45]. The inflamma-
tory reaction promotes the activation of the
innate immune system and induces a large
number of proinflammatory cytokines and high-
ly active chemicals. Such as IL1, IL6, TNFaq,
Lymphocytes, neutrophils, macrophages, and
so on [45]. Proinflammatory cytokines and
highly active chemicals increased intestinal
epithelial cell injury, cell death and genotoxicity,
which increased bacterial toxin. Bacterial toxin
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could lead to DNA breakage and prevent
DNA repair pathway. The combination of two
mechanisms of DNA injury and cell replication
increases the risk of cancer [44]. About TLR4
rs4986790 promoted the occurrence of
colorectal cancer, we thought probably due to
the over expression of TLR4 in colorectal
cancer, resulting in inflammation and the
increase of bacterial toxins, which lead to a
decrease in intestinal mucosal resistance, and
bacterial invasion into intestinal mucosa. It is
well known that the gastrointestinal tract is rich
in bacteria. Normally, the intestinal mucosa
can resist the invasion of bacteria to maintain
normal physiological function. However, Intes-
tinal mucosal immune system damage causes
intestinal mucosal resistance to weaken, bac-
terial invasion produces toxins and inflamma-
tory reactions, activating the immune system to
produce a series of chemical substances. If the
intestinal epithelial cells are severely damaged
by inflammatory mediators and bacterial toxins
for a long time, which may cause chronic inflam-
matory bowel disease (IBD) and further devel-
oping to colorectal cancer [49]. The studies
have proved that inflammatory bowel disease
(IBD) increases the risk of colorectal cancer
[46]. Except for the stimulation of inflammation
and toxins, genetic, carcinogenic, living habits
and gene-environment interactions may also
be the risk factors for colorectal cancer.
Moreover, the expression of TLR4 rs4986790
itself may promote the growth of cancer and
restrains the apoptosis of the cells. Although
we have not found TLR4 rs4986790 increases
the risk of other cancers, this does not mean
that TLR4 rs4986790 is not related to these
cancers. The results may be affected by other
related factors of the subject, which requires
further research and more data to be
confirmed.

There was an obvious heterogeneity in this
meta analysis. Heterogeneity may come from
many aspects. For example: cancer type, sam-
ple capacity, ethnicity, environment, lifestyle,
age and so on. We made the subgroup analysis
on basis of cancer type and sensitivity analysis
to search the source of heterogeneity. According
to the results of subgroup analysis, we found
the disappearance of heterogeneity in the sub-
group analysis on basis of cancer type, which
revealed that cancer type was a source of the
heterogeneity. Whereas, sensitivity analysis did
not find any source of heterogeneity. In addi-
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tion, the limitations of our meta-analysis our
meta also existed. First of all, number of cancer
samples was not enough big, which may affect
validity and reliability of the result. Secondary,
the controls for several studies didn’t conform
Hardy-Weinberg equilibrium, which may affect
the results. However, when the studies that
didn’t satisfy the HWE were deleted from the
meta-analysis, we still found that a significant
correlation TLR4 rs4986790 with cancer risk.
Thirdly, sub-group analysis is just according to
the cancer type. The larger number of cancer
types for searching just were gastric and
colorectal cancer. The result is meaningless if
the study was too little. Fourthly, the ethnic,
life-style, dietary habit and environment may
affect on the gene express and thus lead to
different results. However, many studies didn’t
take these factors into account in this meta.
Therefore, to get more precise results, more
study of the association of TLR4 rs4986790
with cancer risk is needed about different
ethnics, cancer types, life-style, dietary habit
and environment.

Summed up, we demonstrated that TLR4
rs4986790 polymorphism contributed to can-
cer risk, especially in gastric and colorectal
cancer, no correlation has been found in other
cancers, which included lung cancer, breast
cancer, Ovarian cancer, Lymphoma and so on.
The more studies and larger scales of control-
cases are essential to verify the correlation of
TLR4A rs4986790 polymorphism with cancer
risk.
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