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Abstract

Purpose Cytokines regulate the interaction between the immune system and malignant tumors. Among

them, interleukin-10 (IL-10) is a multifunctional anti-inflammatory cytokine mainly produced by immune cells.

The correlation between gastric cancer and T/C single nucleotide polymorphism (SNP) of interleukin-10 (IL-10)
promoter—819(rs1800871)was opaque and remained to be determined. We aim to explore the pertinence of gastric
cancer and SNP of interleukin 10-819 by meta-analysis via five statistical models.

Methods Databases including PubMed, Cochrane Library, Embase, the Scopus, and Google Scholars were
comprehensively retrieved for the eligible studies on the related topic from inception to March 2022. Odds ratios
(ORs) were generated for dichotomous variants by meta-analysis in each model via STATA 17.0 MP. The statistical
models comprised recessive model, over-dominant model, allele model, co-dominant model and dominant model.
Subgroup analysis was performed to investigate the difference across races as well as the source of heterogeneity if
necessary.

Results Eventually a total of 15 articles reporting 7779 patients were enrolled in our study. There were 2383 patients
and 5396 controls, collectively. There was no correlation between gastric cancer and IL-10 819 in recessive model,
co-dominant model or dominant model, and subgroup analysis showed that Asian, Latin American and Caucasian
had no correlation with the risk of gastric cancer. In the allelic model, there was significant correlation between gastric
cancer and IL-10 819 (OR=3.96%, 95%Cl: 3.28 to 3.78). In the over-dominant model, there is no correlation between
gastric cancer and IL-10 819, but subgroup analysis uncovered significant vulnerability of Asian people with regard to
gastric cancer.

Conclusions In our study, both Asians, Latin Americans, and Europeans showed an increased risk of gastric cancer in
the allelic model, whereas only Asians showed significant susceptibility in the super dominant model. Of course, more
large cohort studies are needed to confirm our results.
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Introduction

Gastric cancer is the fifth most common cancer and the
fourth leading cause of cancer death worldwide [1]. It is
most common in Asia, Latin America and some Euro-
pean countries. In China, gastric cancer is the second
most common cancer and the second leading cause of
cancer-related death. Compared with most developed
countries, China has higher mortality/morbidity and
5-year prevalence [1]. As an aggressive malignant tumor,
GC has high incidence and poor prognosis. For a long
time, identifying reliable biomarkers related to GC risk
changes has been the research goal to improve the early
detection of diseases [2].

Gastric cancer develops from multi-step gastropathy
cascade, involving multiple causes, such as multiple gene
sequence changes [3]. Activation of the proto-oncogene
or the proliferating gene, inactivation, and mutation of
the tumor suppressor gene can render cell growth uncon-
trolled. Single nucleotide polymorphism refers to the
DNA sequence polymorphism caused by the mutation of
a single nucleotide at the genome level due to the trans-
formation, transversion and mutation of a single base [4].
With the deepening of human genomics research, many
studies in recent ten years have shown that both genetic
polymorphism and epigenetic changes are related to the
risk of gastric cancer to some extent [5].

Cytokines are small molecular peptides or glycopro-
teins that are synthesized and secreted by a variety of
tissue cells. Interleukins, interferons, tumor necrosis fac-
tors, hematopoietic factors, growth factors, and chemo-
kines are collectively referred to as cytokines. Cytokines
are involved in the regulation of almost all types of cellu-
lar responses, such as immune proliferation, differentia-
tion and effector functions, and are essential for immune
cells to fight against tumor cells and pathogens [6]. Cyto-
kines may have pro-inflammatory or anti-inflammatory
activities, and may be involved in immunomodulatory
activities according to microenvironment [7]. Previous
studies have shown that IL-10 can increase proliferation,
accelerate cell growth and prolong cell survival of mela-
noma cells [8].

Compared with the previous articles, we have included
more articles, which means that we have included a
wider range of people, better extrapolating and better
distinguishing regions and races. At the same time, we
have enlarged the sample size. From the statistical point
of view, this led to the reduction of random error and
confidence interval, so the data became more stable and
convincing. From the model point of view, the previous
research did not involve so many genetic models, which
may lead to the lack of related genetic models, and our
advantage lies in the profound interpretation from the
perspective of genetics and clinic [9-12].
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Therefore, we conducted this meta-analysis to further
update the evidence of evidence-based medicine, deeply
clarify the role of IL-10 819 gene polymorphism in gas-
tric cancer, provide reference for clinical work, and bet-
ter evaluate the potential correlation between IL-10 819
gene polymorphism and gastric cancer risk.

Method

Search strategy

Databases including PubMed, Cochrane Library, Embase,
the Scopus, and Google Scholars were comprehensively
retrieved for the eligible studies on the related topic
from inception to March 2022 with the following Mesh
terms:(“Interleukin10“ OR ”IL-10“ OR “Interleukin®
OR "Cytokine) AND ("Gene“ OR "Polymorphism“ OR
"Variant® OR "SNP“) AND (“Neoplasm, Stomach” OR
“Stomach Neoplasm” OR “Neoplasms, Stomach” OR
“Gastric Neoplasms” OR “Gastric Neoplasm” OR “Neo-
plasm, Gastric” OR “Neoplasms, Gastric” OR “Cancer of
Stomach” OR “Stomach Cancers” OR “Gastric Cancer”
OR “Cancer, Gastric” OR “Cancers, Gastric” OR “Gastric
Cancers” OR “Stomach Cancer” OR “Cancer, Stomach”
OR “Cancers, Stomach” OR “Cancer of the Stomach” OR
“Gastric Cancer, Familial Diffuse”).

Criteria for inclusion and exclusion
Inclusion criteria:

1. Any study describing the association of the IL-10-
819 C/T SNP with gastric cancer;

2. The number of controls and gastric cancer cases
reported in any study;

3. Any study reporting the number of individuals of
each genotype (TT, TC, CC) in cases and controls;

4. Results are expressed as odds ratios (ORs) with 95%
confidence intervals (Cls);

5. The study is a case-control or nested case-control
study.

Exclusion criteria:

1. There is no control group in the literature;

2. In the literature trial, the design is not rigorous (such

as the diagnostic and efficacy judgment standard

are not standardized, the sample data are unclear or

incomplete, etcetera);

The statistical approach is inadequate;

4. Repeated publications, review and conference papers
and so on.

w

Literature screening and data extraction
Two investigators independently searched, assessed,
and extracted data from literature. Any discrepancy was
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arbitrated by a senior investigator. Data were collected
including first author, year of publication, country, ethnic
origin (classified as Asian, Caucasian or mestizo), geno-
typing method, number of cases and controls.

Quality evaluation literature screening

The NOS scale was adopted as the evaluation method.
The evaluation content includes three aspects: (1) selec-
tion of case and control groups; (2) comparability
between the case and controls; (3) exposure of the case
group and control group. The score is 1-9 points, 1-5
points are low-quality, 6-9 points are high-quality, and
low-quality literature is directly discarded. If there are
differences between researchers, a third-party ruling may
be used.

Statistical analysis

The software utilized was STATA version 17.0 MP. Mean
difference (MD) was generated as effect-size for con-
tinuous variants. Odds ratios (ORs) were generated for
dichotomous variants. If 1’<50% and P>0.01, a fixed
effect model would be implemented, otherwise a random
effect model would be performed. If I>>75%, then sub-
group analysis would be performed to explore the source
of heterogeneity. Publication bias was assessed by Egger’s
test. Probability value P<0.05 was considered statistically
significant.
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Result

Literature search and study selection

A total of 986 potentially relevant articles were retrieved.
After screening, a total of 15 articles meeting the inclu-
sion criteria of Meta-analysis were included (Fig. 1) [13—
27]. All eligible studies were published between 2003 and
2018. Thirteen of them were published in English and
two in Chinese. These 15 articles had high NOS quality
scores, with ratings fluctuating between 6 and 8. A total
of 7,778 people were involved in 15 studies, including
2,383 cases and 5,395 controls. The basic characteristics
of the included studies are shown in Table 1. Genes are
divided into wild-type and mutant. Gene mutation is the
transformation of wild-type genes into mutant genes. In
this paper, the wild-type gene of IL-10 819 is denoted by
A, and the mutant gene is denoted by B.

Statistical analysis results
Significant associations with the risk of gastric cancer
were detected for the IL-10 819.

Recessive model: Heterogeneity test analysis: The study
showed statistically significant heterogeneity, the Meta-
analysis results showed that the two groups were signifi-
cantly different. The difference between the two groups
was not statistically significant [OR=1.11, 95%CI (0.91,
1.35), p=0.315]. Subgroup analysis by ethnicity found
no difference in the risk of gastric cancer among Asians,
Latinos, and Caucasians in this model (Fig. 2).

[ Identification of studies via other methods ]

| Reports not retrieved
(n=4)

\d

Reports excluded:
Duplicate studies (n =3 )

[ Identification of studies via databases and registers
—
5 Records removed before screening:
= Records identified from Duplicate records removed (n=83) Records identified from:
2 Embase, Pubmed, Cochrane Records marked as ineligible by Websites (n = 0)
= - —¥
b= library, google scholar and automation tools (n =54 ) Organisations (n = 0)
g Scopus (n = 977) Records removed for other reasons Citation searching (n = 9)
= (n=0)
:
—
Records screened(n =840 ) » Records excluded(n = 137)
Reports sought for retrieval »| Reports not retrieved Reports sought for retrieval
2 (n=773) "1 (n=67) (n=5) N
E
o
o
: ! !
12
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility
(n=13) ¥ Conference abstract, case report, n=2)
review, meta-analysis (n=357)
Poor quality of literature (n = 5)
Duplicate studies (n =89)
Single-arm study (n = 118)
Non-gastric cancer patients (n= 191)
—/
A
3
K Reports of included studies .
S n=15 I
g ( )
-

Fig. 1 Flow chart of article inclusion and exclusion
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Table 1 The features of the included study

First author Yearof Genotyping method Total Number of Number Study Ethnic NOS

sample controls of cases

size
Wu MS 2003 Direct Sequencing 450 230 220 China Asians 7
Savage SA 2004 ABI Genetic Analyzer 466 382 84 China Asians 5
Alpizar-AlpizarW 2005 Pyrosequencing 90 45 45 Costa Rica Latinos 6
Zambon CF 2005 TagMan 773 644 129 Italy Caucasians 5
Kamangar F 2006 TagMan 250 152 98 Finland Caucasians 8
Sugimoto M 2007 ASP 273 168 105 lapan Asians 6.5
Crusius JB 2008 ABl real-time 1323 1094 229 European Caucasians 8.5

PCR

Xiao H 2009 RFLP 844 624 220 China Asians 6
Ko KP 2009 SNaPshot 409 326 83 Korea Asians 7
Su SP 2010 RFLP 143 100 43 China Asians 6.5
LiuJ 2011 RFLP 477 243 234 China Asians 6.5
Zeng X 2012 ABI Prism SNaPshot Multiplex kit 305 154 151 China Asians 6
LiL 2016 RFLP 405 248 157 China Asians 6
Sarah Yang 2017 Affymetrix Axiom Exom 319 Array 1131 754 377 Korea Asians 7
Liu Sa 2018 RFLP 440 232 208 China Asians 7

Correlation of gastric cancer and rs1800871 single nucleotide polymorphism (SNP) in recessive model

Odds ratio % Weight,

race and study (Year ) (95% CI) MH
FavorAAAB FavorBB

Asians

Wu MS (2003) : —}—h— 185(127,269)  8.83

Savage SA (2004) —_— 1.02(0.63,164)  7.38

Sugimoto M (2007) ———— 157 (0.96,2.58) 553

Xiao H (2009) —ert- ‘ 0.93(0.68,126) 1829

Ko KP (2009) —re— 120(0.74,1.94) 661

Su SP (2010) R — 145(0.70,2.97) 270

Liu J (2011) —— 141(077,159) 1219

Zeng XT (2012) P 158(1.00,249) 649

LiL (2016) —_— 057 (0.34,095) 826

Liu S (2018) —}0-:— 0.95(0.65,1.39)  11.86

Subgroup, MH (I = 55.6%, p = 0.016) K> 115(1.00,1.31)  88.14

Subgroup, DL < 116 (0.94,142) 8359
1

Latinos :

Alpizar-Alpizar W (2005) >— 0.73(0.15,348)  0.82

Subgroup, MH (> = 0.0%, p = .) <:>— 0.73(0.15,3.48)  0.82

Subgroup, DL —_— 073(0.15,3.48) 146
|

Caucasians :

Zambon CF (2005) —E— ! 051(0.28,092) 577

Kamangar F (2006) —- 1.31(043,395) 125

Crusius JB (2008) —_— 143(0.76,2.66)  4.03

Subgroup, MH (I = 67.9%, p = 0.044) <> 0.93(0.63,1.38)  11.04

Subgroup, DL <> 0.94(0.44,1.98)  14.95
1

Heterogeneity between groups: p = 0.540 :

Overall, MH (I = 53.9%, p = 0.008) > 1.12(0.99,1.27)  100.00

Overall, DL < 1.1 (0.91, 1.35)

| [
125 1 8

Fig. 2 Recessive model
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Super-dominant model: Heterogeneity test analysis:
This research shows statistically insignificant hetero-
geneity. The difference was not statistically significant
[OR=1.06, 95%CI (0.94, 1.18), p=0.341]. A Subgroup
analysis based on ethnicity found significant statistical
heterogeneity in Asian related studies (I>=0%, P=0.467).
The meta-analysis showed significant differences
between the two groups [OR=1.17, 95%CI (1.03, 1.34),
p=0.017] (Fig. 3). The risk of leukemia in the AA+BB
genotype population is higher than that in the AB geno-
type population [OR=1.43, 95%CI (1.06, 1.91), P=0.02],
this difference only exists in the Asian population
[OR=2.00, 95%CI (1.37, 2.92), P=0.0003], no significant
difference among Caucasians [OR=1.13, 95%CI (0.86,
1.49), P=0.37].

Allelic model: Heterogeneity test analysis: There was
significant statistical heterogeneity in the study, and the
meta-analysis results showed that the difference between
the two groups Statistically significant [OR=3.96, 95%CI
(3.28, 3.78), p=0], indicating that the IL-10-819 C>T
variant genotype significantly increased the risk in the
allelic model. Subgroup analysis by ethnicity found
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that the IL-10-819 C>T variant genotype significantly
increased risk in Asians, Latinos, and Caucasians (Fig. 4).

Codominant models

Homozygous: Heterogeneity test analysis: There was
no significant statistical heterogeneity in the study, the
Meta-analysis results showed that the difference between
the two groups was not statistically significant [OR=1,
95% CI (0.83, 1.21), p=0.999]. Subgroup analysis by eth-
nicity found no difference in the risk of gastric cancer
among Asians, Latinos, and Caucasians in this model
(Fig. 5).

Heterozygote: Heterogeneity test analysis: There was
no significant statistical heterogeneity in the study, and
the Meta-analysis results showed that the difference
between the two groups was not statistically significant
[OR=1.05, 95% CI (0.9, 1.22), p=0.055]. Subgroup analy-
sis by ethnicity found no difference in the risk of gastric
cancer among Asians, Latinos, and Caucasians in this
model (Fig. 6).

Dominant model: Heterogeneity test analysis: There
was no significant statistical heterogeneity in the study.

Correlation of gastric cancer and rs1800871 single nucleotide polymorphism (SNP) in overdominance model model

QOdds ratio % Weight,
race and study (Year ) (95% CI) MH
FavorAB FavorAABB

Asians
Wu MS (2003) | ——— 1.62 (1.1, 2.36) 7.02
Savage SA (2004) —_— 1.1 (0.69, 1.78) 533
Sugimoto M (2007) T 155(0.95,252)  4.25
Xiao H (2009) —_— 1.00(0.74,137)  13.32
Ko KP (2009) —_— 1.12(0.68, 1.83) 4.90
Su SP (2010) & 127 (0.62,259) 219
Liu J (2011) —*—}-:— 0.90(0.63,129)  10.15
Zeng XT (2012) — 153(0.97,2.40)  5.02
Li L (2016) —_— 1.07(0.72,1.59)  7.68
Liu S (2018) —r— 114(0.78,1.66)  8.45
Subgroup, MH (I = 0.0%, p = 0.467) <> 117 (1.03,1.34)  68.30
Subgroup, DL '<> 117 (1.03,1.34) 7324

|
Latinos !
Alpizar-Alpizar W (2005) > : 0.48 (0.21, 1.12) 2.56
Subgroup, MH (° = 0.0%, p=) === i 048(0.21,1.12)  2.56
Subgroup, DL Q-’- 048(0.21,112) 243

1
Caucasians :
Zambon CF (2005) —0}—1— 0.79 (0.53, 1.17) 9.13
Kamangar F (2006) —_—r— 0.81(0.48,1.36) 517
Crusius JB (2008) —_—— 0.87 (0.64,1.18)  14.85
Subgroup, MH (I = 0.0%, p = 0.920) < 0.83(0.67,1.04)  29.14
Subgroup, DL <>—: 0.83(0.67,1.04) 2433

1
Heterogeneity between groups: p = 0.006 :
Overall, MH (I2 =31.8%, p=0.121) <> 1.06 (0.94, 1.18)  100.00
Overall, DL <> 1.06 (0.92, 1.22)

I I
25 1 4

Fig. 3 Super-dominant model



Mao et al. BMC Gastroenterology (2024) 24:76

Page 6 of 10

Correlation of gastric cancer and rs1800871 single nucleotide polymorphism (SNP) in allele model

race and study (Year )
FavorA
Asians
Wu MS (2003)
Savage SA (2004)
Sugimoto M (2007)
Xiao H (2009)
Ko KP (2009)
Su SP (2010)
Liu J (2011)
Zeng XT (2012)
LiL (2016)
Liu S (2018)
Subgroup, MH (I2 =28.9%, p=0.179)
Subgroup, DL

Latinos

Alpizar-Alpizar W (2005)
Subgroup, MH (l2 =0.0%,p=.)
Subgroup, DL

Caucasians

Zambon CF (2005)

Kamangar F (2006)

Crusius JB (2008)

Subgroup, MH (I2 =73.9%, p =0.022)
Subgroup, DL

Heterogeneity between groups: p = 0.000
Overall, MH (]2 =61.0%, p = 0.002)
Overall, DL

QOdds ratio % Weight,
(95% Cl) MH
FavorB
74,-0—‘ 4.95 (3.55, 6.90) 9.05
; 2.92 (1.88, 4.54) 6.66
—— 4.42 (2.81,6.96) 5.05
——! 2.75 (2.07, 3.65) 16.73
—oal}— 3.31(2.12, 5.15) 6.03
—_— 4.25(2.18, 8.26) 2.37
— 3.52 (2.58, 4.80) 12.49
—— 4.42 (2.95, 6.63) 6.44
— 2.96 (1.98, 4.43) 9.15
—— 2.81(2.03, 3.90) 12.72
9 3.43 (3.05, 3.87) 86.69
& 3.47 (3.01, 4.01) 82.11
:
1
———&—— 825(275,2479) 0.89
= = 8.25(275,24.79) 0.89
~—_ ——= 8.25(2.75,24.79) 2.38
:
1
D 3.79 (2.27, 6.33) 6.43
———— 11.15(4.42,28.17) 143
| — 9.84 (5.49, 17.63) 457
< 6.86 (4.82, 9.76) 12.42
s 7.10(3.43,14.67)  15.51
|
1
O 3.90 (3.49,4.37)  100.00
< 3.96 (3.28, 4.78)

I
.03125 1

Fig. 4 Allelic model

The difference was not statistically significant [OR=1.06,
95%CI (0.93, 1.21), p=0.999]. Subgroup analyses by eth-
nicity revealed that there was no difference in gastric
cancer risk among Asians, Latinos and Caucasians in this
model (Fig. 7).

Publication bias analysis
Egger’s test showed no significant Publication bias in all
models(P>0.05).

Discussion

In recent years, many studies have attempted to link
IL-10 gene polymorphisms with gastric cancer risk, but
these studies have yielded conflicting results. For exam-
ple, Sarah, Jie Liu, Su SPbelieve that IL-10 819 gene poly-
morphism is not related to the risk of gastric cancer [22,
23, 26].

L. Li et al. showed that IL-10 C819T polymorphism
was associated with increased risk of gastric cancer
in co-dominant, dominant and recessive models [25].
Xiangting Zeng et al. think that the existence of IL-10-
819 C allele is related to the increased risk of gastric

32

cancer development [24]. The above different results may
be related to the lack of proper models and the heteroge-
neity of the studied population. Therefore, we performed
this meta-analysis to better analyze the correlation
between IL-10 gene polymorphisms and gastric cancer.
Previous studies have shown that excessive and sus-
tained production of pro-inflammatory mediators is a
major factor in tumor promotion and progression [28].
Interleukins are a group of strong immunomodulatory
cytokines secreted by lymphocytes, antigen-presenting
cells and endothelial cells and are essential for the main-
tenance of normal immune function [20]. Any altera-
tion in the level of interleukin expression or disruption
of its action may result in severe immune dysfunction
and lead to the development of malignancy [21]. There-
fore, it is biologically plausible that functional interleu-
kin gene polymorphisms may be associated with the risk
of developing gastric cancerIL-10 is a multifunctional
cytokine with immunosuppressive and antiangiogenic
functions, and it reduces the expression of MHC class
in antigen presenting cells (APCs)17 and tumor cells by
downregulating the expression of MHC class or inhibit
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Correlation of gastric cancer and rs1800871 single nucleotide polymorphism (SNP) in codominant model

Odds ratio % Weight,

race and study (Year) (95% CI) MH
FavorAA FavorBB
Asians
Wu MS (2003) —}0— 1.95 (1.03, 3.69) 6.35
Savage SA (2004) —_— 0.84 (0.38, 1.87) 6.46
Sugimoto M (2007) -+- 1.37 (0.46, 4.09) 2.50
Xiao H (2009) —0+— 0.79(0.46,1.36) 14.14
Ko KP (2009) 1.28 (0.60, 2.73) 5.35
Su SP (2010) *> 1.89 (0.48, 7.47) 1.29
Liu J (2011) —_—— 1.53(0.88, 2.68) 9.52
Zeng XT (2012) -— 1.43 (0.57, 3.59) 3.56
LiL (2016) —_— 0.45(0.25,0.81) 14.82
Liu S (2018) ﬁ—— 0.69(0.38,1.26) 12.25
Subgroup, MH (I = 49.6%, p = 0.037) <> 1.00(0.81,1.25) 76.25
Subgroup, DL <] 1.04 (0.75,1.44)  75.18
Latinos
Alpizar-Alpizar W (2005) 1.04 (0.21, 5.24) 1.36
Subgroup, MH (I2 =0.0%,p=.) 1.04 (0.21, 5.24) 1.36
Subgroup, DL 1.04 (0.21, 5.24) 2.46
Caucasians
Zambon CF (2005) —_—— 0.54 (0.29,0.99) 11.67
Kamangar F (2006) * 1.45(0.47, 4.47) 2.47
Crusius JB (2008) —_ 152(0.81,2.86)  8.26
Subgroup, MH (I” = 67.0%, p = 0.048) Dl 1.00 (0.67,1.50)  22.39
Subgroup, DL —_ 1.01(0.47,2.14) 22.36
Heterogeneity between groups: p = 0.999
Overall, MH (I = 45.6%, p = 0.032) <> 1.00 (0.83, 1.21)  100.00
Overall, DL <= 1.03 (0.78, 1.35)
T T

125

Fig. 5 Homozygous ofCodominant models

antigen presentation, thereby contributing to an immu-
nosuppressive environment [29-31]. IL-10 is located on
chromosome 1 of 1q31-32 with a span of approximately
4.7 kb, including 4 introns and 5 exons. SNPs in the pro-
moter region of the IL10 gene have been shown to alter
IL-10 mRNA and protein levels [8]. Individual genetic
susceptibility diversity is established based on genetic
polymorphisms, and sequence variation in the gene pro-
moter of cytokines may alter the associated transcrip-
tion factor recognition sites, while the binding of specific
recognition sequences in the promoter to regulatory fac-
tors affects the transcriptional level of gene expression,
thus influencing transcriptional activation and cytokine
production. For example, polymorphisms on the IL-10
promoter site-1082 are distributed at recognition sites
similar to ETS and thus may have an effect on the binding
of this transcription factor, which has been shown to act
as a negative regulator in IL-2 production.

Our meta-analysis involved 15 studies, including 2383
cases and 5395 controls. The results revealed that there
was no significant relationship between promoter poly-
morphism of IL10 819 and GC risk of recessive, super

dominant, co-dominant and dominant genes models.
However, compared with IL-10 819 wild type allele, IL-10
819 mutant allele can increase the risk of GC, which indi-
cates that the mutant allele of IL-10,819 C/T polymor-
phism is dangerous. In other words, in the allele model,
there is a significant correlation between gastric cancer
and IL-10 819. In recent years, a number of studies have
shown that the presence of the IL-10 819 C allele is asso-
ciated with an increased risk of gastric cancer [13, 18],
and further studies have found that the IL-10 819 C allele
is associated with an increased risk of gastric cancer in
patients with HP infection [24]. Zambon pointed out that
the IL-10-819 TT genotype is related to intestinal meta-
plasia and NCGC [16]. The genotyping detection of anti-
inflammatory cytokines will help to detect individuals at
higher risk of gastric cancer.

Heterogeneity is a potential problem in meta-analysis.
The data will be affected by subgroup differences, so sub-
group analysis is needed. Most of the published related
studies have chosen Helicobacter pylori for subgroup
analysis, and our research has chosen race for analysis.
Subgroup analysis showed that in the allele genetic model
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Correlation of gastric cancer and rs1800871 single nucleotide polymorphism (SNP) in codominant model

Odds ratio % Weight,
race and study (Year) (95% Cl) MH
FavorAA FavorAB

Asians 1
Wu MS (2003) —_—T 1.07 (0.56, 2.04) 5.41
Savage SA (2004) - : 0.79 (0.36, 1.74) 4.35
Sugimoto M (2007) >~ 0.85 (0.29, 2.54) 2.14
Xiao H (2009) —_— T 0.82 (0.47, 1.42) 8.85
Ko KP (2009) b 1.09 (0.50, 2.37) 3.66
Su SP (2010) . ;,ﬁ 1.37 (0.35, 5.36) 1.03
Liu J (2011) _":—\ﬁ_ 1.54 (0.88, 2.69) 6.05
Zeng XT (2012) *- . 0.89 (0.36, 2.24) 2.92
LiL (2016) —_—— 0.68 (0.43, 1.10) 12.83
Liu S (2018) —}-0—-{— 0.66 (0.37, 1.20) 8.29
Subgroup, MH (I2 =0.0%, p =0.644) <:>I> 0.90(0.73, 1.11) 55.52
Subgroup, DL <> 0.90 (0.73, 1.11) 51.29

1

1
Latinos '
Alpizar-Alpizar W (2005) | + 2.08 (0.87, 5.00) 2.10
Subgroup, MH (1> =0.0%, p = .) ~—— ———— 2.08(0.87,5.00) 2.10
Subgroup, DL —‘:‘<> 2.08 (0.87, 5.00) 3.02

1
Caucasians :
Zambon CF (2005) —— 1.16 (0.76, 1.75) 12.64
Kamangar F (2006) B P o — 1.28 (0.75, 2.19) 7.21
Crusius JB (2008) —T—— 1.20(0.88,1.63) 22.52
Subgroup, MH (I2 =0.0%, p =0.955) = 1.20 (0.96, 1.50)  42.38
Subgroup, DL -‘:<> 1.20 (0.96, 1.50)  45.68

1
Heterogeneity between groups: p = 0.055 |
Overall, MH (I2 =0.0%, p =0.468) <> 1.05(0.90, 1.22) 100.00
Overall, DL <> 1.05 (0.90, 1.23)

T T
.25 1 4

Fig. 6 Heterozygote of Codominant models

of IL-10 819 C/T polymorphism, the mutant allele was
significantly associated with the increased risk of gastric
cancer among Asians, Latinos and Caucasians. In addi-
tion, in the super dominant model, there is no correla-
tion between gastric cancer and IL-10 819, but subgroup
analysis shows that Homozygous genotype is related
to the significantly increased risk of Asians. We found
that overall, heterogeneity between studies was greatly
reduced after data stratification by subject race, indicat-
ing that heterogeneity between included studies could be
partially explained by race-induced differences. Accord-
ing to the above conclusions, we can consider whether
the difference of race will affect the immunotherapy of
gastric cancer from the perspective of genes, and then we
can screen out the corresponding dominant population
to achieve accurate treatment.

Changes in human DNA sequences can influence the
occurrence and progression of human diseases. Single
nucleotide polymorphism (SNP) is also key to individu-
alized medical treatment. This study suggests that IL-10
819 gene polymorphism may be a genetic biomarker of
gastric cancer, and clinical detection of gene mutation

typing can provide scientific theoretical basis to further
reveal the biological mechanism of the prognosis of gas-
tric cancer.

In addition, in the future, we can investigate the role
of IL-10 819 single nucleotide polymorphisms on in
the prognosis of gastric cancer at different stages more
accurately by further elaborate studies with cancer gene
mutation screening kits.

The limitations of our meta-analysis should be consid-
ered when interpreting the results. First of all, the num-
ber of articles included in this paper is limited, and the
sample size of our research is small. Secondly, the races
involved are limited (only Asian, Hispanic and white).
Thirdly, this paper only uses recessive model, super
dominant model, allele model, co-dominant model and
dominant model for analysis. More models are expected
to explore the relationship between IL-10 819 promoter
polymorphism and gastric cancer.
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Fig. 7 Dominant model

Conclusion

Generally speaking, our meta-analysis study in different

(2024) 24:76

Correlation of gastric cancer and rs1800871 single nucleotide polymorphism (SNP) in explicit model

Odds Ratios % Weight,
race and study (Year) (95% ClI) v
FavorAA FavorABBB
Asians
Wu MS (2003) _:_L_ 1.47 (0.80, 2.70) 4.42
Savage SA (2004) S 0.82(0.38, 1.73) 2.90
Sugimoto M (2007) * 1.07 (0.37, 3.10) 1.46
Xiao H (2009) —_— 0.80 (0.48, 1.36) 6.02
Ko KP (2009) —_—T— 1.19 (0.58, 2.45) 317
Su SP (2010) — 1.61(0.43, 6.01) 0.95
Liu J (2011) -:—}-v— 1.54 (0.91, 2.59) 6.03
Zeng XT (2012) J{o— 1.12 (0.46, 2.73) 2.09
LiL (2016) —_—— 0.61 (0.39, 0.96) 8.15
Sarah Y (2017) 1.06 (0.80, 1.41) 20.52
Liu S (2018) - 0.68 (0.39, 1.19) 5.25
Subgroup, IV (I* = 19.5%, p = 0.258) <> 0.98 (0.83, 1.16) 60.95
Subgroup, DL <> 0.98 (0.81, 1.19) 63.15
I
Latinos :
Alpizar-Alpizar W (2005) —_ 1.88 (0.81, 4.33) 2.35
Subgroup, IV (> = 0.0%, p = .) —_— _— 1.88 (0.81, 4.33) 2.35
Subgroup, DL _ —— 1.88 (0.81, 4.33) 2.95
1
1
Caucasians ‘ :
Zambon CF (2005) T"_ 0.98 (0.67, 1.43) 11.44
Kamangar F (2006) —:—0‘— 1.30 (0.78, 2.18) 6.25
Crusius JB (2008) +—— 1.24 (0.93, 1.67) 19.01
Subgroup, IV (I = 0.0%, p = 0.552) <J(> 1.16 (0.94, 1.44) 36.70
Subgroup, DL <> 1.16 (0.94, 1.44) 33.90
1
Heterogeneity between groups: p = 0.187 :
Overall, IV (I” = 17.4%, p = 0.258) O 1.06 (0.93, 1.21) 100.00
Overall, DL > 1.06 (0.91, 1.23)
T
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