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Associations between CDH1 gene polymorphisms 
and the risk of gastric cancer
A meta-analysis based on 44 studies
Qiqi Jiang, MMa, Peizhen Geng, MMb, Yuying Zhang, MDa, Maoquan Yang, MMb, Jiafeng Zhu, MSc, 
Mingwei Zhang, MSd, Yamei Wang, MSe, Yikuan Feng, MDa, Xiaojuan Sun, MMe,*

Abstract 
Background: Numerous studies have investigated the association between CDH1 polymorphisms and gastric cancer (GC) 
risk. However, the results have been inconsistent and controversial. To further determine whether CDH1 polymorphisms increase 
the risk of GC, we conducted a meta-analysis by pooling the data.

Methods: Relevant case-control studies were collected from PubMed, Embase, Web of Science and Cochrane databases up 
to January 7, 2024. Subsequently, odds ratios (ORs) with 95% confidence intervals (CIs) were used to evaluate the strength of 
correlations. A sensitivity analysis was performed to evaluate the robustness and reliability of these included studies.

Results: A total of 25 articles including 44 studies, were included in this meta-analysis, including 26 studies on rs16260, 6 
studies on rs3743674, 7 studies on rs5030625, and 5 studies on rs1801552. The pooled results showed that rs16260 was 
remarkably associated with an increased GC risk of GC among Caucasians. Moreover, the rs5030625 variation dramatically 
enhanced GC predisposition in the Asian population. However, no evident correlations between CDH1 rs3743674 and rs1801552 
polymorphisms and GC risk were observed.

Conclusions: Our findings suggested that CDH1 gene polymorphisms were significantly correlated with GC risk, especially in 
rs16260 and rs5030625 polymorphisms.

Abbreviations: CDH1 = E-cadherin, CI = confidence interval, GC = gastric cancer, NOS = Newcastle Ottawa Scale, OR = odds 
ratio, SNP = single nucleotide polymorphism.
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1. Introduction
Gastric cancer (GC) is the fifth most common malignancy 
and third leading cause of cancer-related deaths worldwide. 
According to the global statistics, there were nearly 19.3 
million new cancer cases and 10 million cancer deaths, and 
the mortality of GC accounts for 5.6% of overall incident 
cases.[1] In 2024, 26,890 new GC cases and 10,880 mortal-
ities are projected to occur in the United States.[2] Over the 
past years, the morbidity and mortality of GC has promi-
nently declined, but it remains an important global public 
health problem owing to its complex carcinogenesis and poor 

prognosis.[3,4] Although the explicit pathological mechanism 
of gastric carcinogenesis is still unclear, the incidence of GC 
depends on geographic particularities, differences between 
young and old patients and the fact that E-cadherin plays 
role in epithelial-mesenchymal transition.[5,6] GC is regarded 
as a complex and multi-factorial disease that roots in the 
interaction among environmental and genetic risk factors, 
including Helicobacter pylori (H pylori) infection, high-salt 
diet, cigarette smoking, and alcohol intake.[7–9] Genome-
wide association studies have demonstrated strong correla-
tions of multiple common single nucleotide polymorphisms 
(SNPs), and these SNPs have been reported to associate with 
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individual GC risk, including miR-627, interleukin and DNA 
methyltransferase 1.[10–12] A small percentage of the popula-
tion exposed to risk factors contributes to the occurrence and 
development of GC, suggesting that SNPs may play an essen-
tial role in the pathogenesis of GC.[13]

E-cadherin gene (CDH1) encodes an adhesion glycoprotein 
with a large extracellular domain composed of single trans-
membrane segment and short cytoplasmic domains and 5 
repeat domains.[14] As a tumor suppressor, CDH1 is located 
on chromosome 16q22.1, which establishes and maintains 
epithelial intracellular adhesion, cell polarity and tissue archi-
tecture.[15–17] Meanwhile, cell adhesion plays a crucial role in 
the process of tumor invasion and metastasis.[18] Aberrant 
expression of CDH1 is widely recognized as a pivotal step 
in the occurrence of human epithelial cancers, including GC 
and breast cancer.[19] Increasing evidence has shown that lower 
expression of CDH1 gene may induce dysfunction of inter-
cellular adhesion, resulting in invasive neoplasm development 
and metastasis in GC.[20] The downregulated expression of 
CDH1 in GC patients is negatively connected with the GC 
progression.[21,22] It has been proposed that lower E-cadherin 
expression could be a miserable prognostic marker for 
GC.[23] Therefore, loss of E-cadherin function during tumor 

progression could be partially attributable to SNPs of putative 
susceptibility alleles.[24]

Numerous studies have proved the associations between 
CDH1 polymorphisms and the risk of GC in humans.[25–27] 
The most widely studied sites are CDH1 rs16260 (−160C > A) 
and rs5030625 (−347G > GA) in the promoter region, which 
can decrease the transcription efficiency of the gene.[28,29] As 
for the rs16260 polymorphism, the A-allele shows low tran-
scription factor binding affinity and reduces the transcrip-
tional efficiency by approximately 68%, whereas the mutant 
may increase the risk of GC.[30] The rs5030625 GA-allele has 
been found to weaken the transcriptional activity of CDH1.[31] 
Compared to the G-allele, it brings about CDH1 downregula-
tion and low expression of E-cadherin.[32,33] Other CDH1 gene 
polymorphisms, such as rs3743674 (+54T > C) and rs1801552 
(2076C > T) are further investigated in different ethnicity, facil-
itating the identification of haplotypes correlated with GC 
risk.[34] Studies on individual genetic variants may be less pow-
erful in detecting small genetic effects and fail to capture the 
joint contribution from multiple genetic variants. Therefore, we 
performed a meta-analysis to explore the relationship between 4 
CDH1 gene polymorphisms (rs16260, rs5030625, rs3743674, 
and rs1801552) and the risk of GC.

Figure 1. Flow diagram of the eligible study selection process.
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2. Materials and methods

2.1. Search strategy

This meta-analysis was carried out according to the recom-
mendations of the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines.[35] Relevant 
studies were extracted from the PubMed, Embase, Web of 
Science, and Cochrane databases up to January 7, 2024. The 
search strategy included the following keywords: “stomach 
neoplasm or gastric neoplasm or gastric cancer or gastric car-
cinoma” and “polymorphisms or SNP or genotype or varia-
tion or mutation” and “CDH1 or E-cadherin or cadherin-1.” 
Simultaneously, we manually reviewed the relevant literature 
in the retrieved references.

2.2. Inclusion and exclusion criteria

The inclusion criteria were as follows: case-control study, 
evaluation of the relationship between CDH1 polymor-
phisms and GC susceptibility, clear description of GC diag-
noses and the sources of cases, and sufficient information on 
genotype distribution of CDH1 polymorphisms for pooled 
analysis. The exclusion criteria were as follows: reviews, case 
reports, meta-analyses, letters, conference abstracts, and con-
ference papers; no control; and no available data information 
provided.

2.3. Data extraction and quality assessment

Relevant data were extracted independently by 2 investigators 
(Q.J. and M.Y.) from the included articles, and any divergence 
could be resolved through discussion or a third analyst. The 
following information was collected from each included arti-
cle: first author’s surname, year, country, ethnicity, the number 

of subjects in the case and control groups, source of control, 
genotype detection methods, genotype frequencies, and Hardy–
Weinberg equilibrium data.

The Newcastle Ottawa Scale (NOS) was adopted to assess 
the process in terms of queue selection (4 items, 0–4 stars), com-
parability of queues (1 item, 0–2 stars), and evaluation of results 
ascertaining of exposure or outcome (3 items, 0–3 stars).[36] 
Higher NOS scores showed higher literature quality, and the 
research with NOS scores of 6 or more was considered to be of 
high methodological quality.

2.4. False-positive report probability (FPRP) analysis

The probability of meaningful correlations of CDH1 gene 
polymorphisms and the risk of GC can be determined by con-
ducting the FPRP analysis.[37] In order to explore the notable 
relationships observed in this meta-analysis, we adopted prior 
probabilities of 0.25, 0.1, 0.01, 0.001, and 0.0001 and com-
puted the FPRP values as described previously. The associa-
tion that reached the FPRP threshold of < 0.2 was considered 
significant.

2.5. Statistical analysis

The strength of the relationship between CDH1 polymorphisms 
and GC risk was evaluated by computing the crude odds ratios 
(ORs) with 95% confidence intervals (CIs).

Subsequently, we performed a heterogeneity test. Studies 
with P value < .05 or I2 ≥ 50% were considered to have obvi-
ous heterogeneity, and the random-effect model (REM) was 
applied for the analysis. Otherwise, a fixed-effect model (FEM) 
was used. Subgroup analyses were performed to determine 
the sources of heterogeneity. Furthermore, a sensitivity analy-
sis was implemented to estimate the influence of each study on 

Table 1

Characteristics of the included studies in our meta-analysis.

Author Year Ethnicity Sample size case/control Genotyping methods Source of control NOS CDH1 polymorphisms

Wu MS[39] 2002 Asian 201/196 PCR-RFLP HB 5 rs16260, rs1801552
Pharoach_C[40] 2002 Caucasian 148/93 PCR-RFLP HB 6 rs16260
Pharoach_G[40] 2002 Caucasian 132/42 PCR-RFLP HB 6 rs16260
Pharoach_P[40] 2002 Caucasian 153/331 PCR-RFLP HB 6 rs16260
Humar B[41] 2002 Caucasian 53/70 PCR-RFLP PB 8 rs16260, rs3743674
Kuraoka[42] 2003 Asian 106/90 PCR-SSCP HB 6 rs16260
Park[43] 2003 Asian 292/146 PCR-SSCP HB 5 rs16260
Shin Y[29] 2004 Asian 28/142 PCR-DHPLC HB 7 rs16260, rs5030625
Lu Y[44] 2005 Asian 206/261 PCR-RFLP PB 8 rs16260
Song CG[45] 2005 Asian 102/101 PCR-DHPLC PB 8 rs16260
Cattaneo F[46] 2006 Caucasian 107/246 PCR-RFLP PB 8 rs16260
Yamada H[47] 2007 Caucasian 148/292 PCR-RFLP HB 7 rs16260, rs3743674, rs1801552
Medina F[48] 2007 Asian 39/78 PCR-SSCP HB 6 rs16260
Zhang XF[33] 2008 Caucasian 239/343 PCR-RFLP HB 8 rs16260, rs3743674, rs5030625
Jenab M[49] 2008 Caucasian 245/949 TaqMan PB 9 rs16260
Zhang B[50] 2008 Caucasian 572/625 PCR-RFLP HB 7 rs16260, rs3743674, rs5030625
Corso G[51] 2009 Asian 412/408 PCR-RFLP PB 8 rs16260
Al-Moundhri[52] 2010 Caucasian 174/166 Sequencing PB 7 rs16260, rs3743674
Borges N[53] 2010 Asian 58/51 Sequencing HB 6 rs16260, rs5030625
Zhan Z[54] 2012 Caucasian 354/361 PCR-LDR HB 7 rs16260
Menbari1[38] 2013 Asian 144/162 PCR-RFLP HB 5 rs16260
Chu CM[55] 2014 Asian 107/134 Sequencing HB 5 rs16260, rs3743674, rs1801552
Bustos C[56] 2016 Caucasian 45/48 Sequencing HB 7 rs16260, rs5030625
Shekarriz[57] 2021 Caucasian 97/95 PCR-RFLP HB 7 rs16260, rs5030625
Akcakaya[58] 2021 Caucasian 78/113 PCR-RFLP HB 7 rs16260, rs5030625
Huang X[59] 2021 Asian 262/524 PCR-RFLP PB 9 rs16260, rs1801552
Huang X[59] 2021 Asian 244/244 PCR-RFLP HB 8 rs16260, rs1801552
Vishteh M[60] 2022 Caucasian 48/41 Sequencing HB 5 rs16260

DHPLC = denaturing high performance liquid chromatography, HB = Hospital-based, HWE = Hardy-Weinberg equilibrium, LDR = ligation detection reaction, NOS = Newcastle-Ottawa Scale, PB = 
population-based, PCR = polymerase chain reaction, RFLP = restriction fragment length polymorphisms, SSCP = single-strand conformational polymorphism.
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the overall results and prevent the existence of separate studies, 
leading to the reversal of the pooled results. Publication bias 
was assessed using the Begg’s rank correlation test and Egger’s 

linear regression test. P value < .05, indicating an obvious pub-
lication bias. All data analyses were conducted using Stata16.0 
software (Stata Corp LP, College Station).

Table 2

Results of meta-analysis in CDH1 polymorphisms with risk of gastric cancer.

SNP Model OR (95% CI) P I2 (%) P(H) Effect model

CDH1 rs16260C/A Allelic (A vs C) 1.08 (0.96, 1.21) .192 61.1 .000 REM
Homozygous (AA vs CC) 1.21 (0.92, 1.58) .166 50.1 .002 REM
Heterozygous (CA vs CC) 1.02 (0.89, 1.18) .737 53.6 .001 REM
Dominant (AA + CA vs CC) 1.06 (0.92, 1.22) .450 58.9 .000 REM
Recessive (AA vs CA + CC) 1.22 (0.95, 1.56) .122 45.9 .006 REM

CDH1 rs3743674T/C Allelic (C vs T) 1.13 (0.87, 1.45) .364 73.1 .002 REM
Homozygous (CC vs TT) 1.23 (0.62, 2.44) .548 77.8 .000 REM
Heterozygous (CT vs TT) 1.13 (0.82, 1.57) .474 65.0 .014 REM
Dominant (CC + CT vs TT) 1.15 (0.82, 1.62) .430 71.0 .004 REM
Recessive (CC vs CT + TT) 1.18 (0.70, 1.98) .544 70.3 .005 REM

CDH1 rs5030625G/GA Allelic (GA vs G) 1.05 (0.93, 1.19) .418 6.7 .377 FEM
Homozygous (GA/GA vs GG) 0.85 (0.62, 1.17) .328 38.4 .136 FEM
Heterozygous (G/GA vs GG) 1.23 (1.04, 1.44) .013* 23.7 .247 FEM
Dominant (GA/GA + G/GA vs GG) 1.16 (0.99, 1.35) .062 0.0 .578 FEM
Recessive (GA/GA vs G/GA + GG) 0.77 (0.57, 1.05) .104 46.1 .084 FEM

CDH1 rs1801552C/T Allelic (T vs C) 0.99 (0.86, 1.12) .815 0.0 .377 FEM
Homozygous (TT vs CC) 1.05 (0.80, 1.40) .712 0.0 .720 FEM
Heterozygous (CT vs CC) 0.87 (0.72, 1.06) .157 0.0 .247 FEM
Dominant (TT + CT vs CC) 0.91 (0.75, 1.09) .299 0.0 .578 FEM
Recessive (TT vs CT + CC) 1.14 (0.88, 1.47) .324 0.0 .084 FEM

P: P value of Z test for statistical significance, P
H
: P value of Q-test for heterogeneity test.

CDH1 = E-cadherin.
*P < .05.

Figure 2. Association between CDH1 rs16260 gene polymorphism and GC risk in all 5 models. (A) Allele model; (B) dominant model; (C) heterozygote model; 
(D) homozygote model; (E) recessive model. CDH1 = E-cadherin, GC = gastric cancer.
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3. Results

3.1. Literature search and screening

As shown in Figure 1, the literature search yielded 1499 ini-
tial articles through PubMed (n = 495), Embase (n = 785), 
Web of Science (n = 210), Cochrane databases (n = 8), and 
one additional record[38] was retrieved from other sources. 
After excluding 656 duplicate publications, 751 article were 
eliminated after carefully screening the abstract and title. 
Among these, 677 records were reviews, case reports, edi-
torials, comments, conference abstracts, and meta-analyses, 
and 74 records discussed animal or in vitro experiments. 
After carefully reviewing the full text, 67 references were 
further excluded for the following reasons: 38 articles were 
not related to gastric cancer, 23 articles involved other genes 
or CDH1 SNPs, and 6 articles lacked available data. Finally, 
the remaining 25 eligible articles embodying 44 studies were 
enrolled in our study, including 26 studies on rs16260, 6 
studies on rs3743674, 7 studies on rs5030625 and 5 stud-
ies on rs1801552, respectively.[29,33,38–60] Pharoah’s study was 
conducted in 3 countries, Canada, Germany, and Portugal, 
so each group was separately presented for analyses.[40] The 
detailed characteristics and genotype distributions of the eli-
gible studies among the 4 CDH1 sites are listed in Table 1 
and Table S1, Supplemental Digital Content, http://links.lww.
com/MD/M672.

3.2. Characteristics of the included studies

A total of 4787 GC cases and 6359 healthy controls were 
enrolled in our study. Fifteen studies focused on Caucasian 
populations and 13 on Asian populations. Moreover, the 
sources of the 8 control groups were based on the hospital, 

and those of the 20 control groups were based on the pop-
ulation. The polymerase chain reaction-restriction fragment 
length polymorphism (PCR-RFLP) method was used to 
examine CDH1 gene polymorphisms in 16 studies. Of the 
remaining studies, 5 involved the sequencing method, 3 used 
the polymerase chain reaction-single-strand conformational 
polymorphism (PCR-SSCP) method, 2 used the PCR-based 
denaturing high performance liquid chromatography (PCR-
DHPLC) method, and 1 used the PCR-ligation detection 
reaction (PCR-LDR) method, respectively. Subgroup analy-
ses were performed according to ethnicity, source of control, 
quality scores, sample size, and genotyping methods. The 
quality scores of the eligible publications ranged from 6 to 
9, indicating that all included studies were of high quality 
(Table S2, Supplemental Digital Content, http://links.lww.
com/MD/M673).

3.3. Meta-analysis of the CDH1 rs16260 and GC risk

A total of 26 studies with 4281 GC patients and 5591 con-
trols were included to explore the association between CDH1 
rs16260 polymorphism and the risk of GC. Overall, there 
was no significant association between rs16260 and GC risk 
in 5 genetic models (A vs C: OR = 1.08, 95% CI = 0.96–
1.21, P = .192; AA vs CC: OR = 1.21, 95% CI = 0.92–1.58, 
P = .166; CA vs CC: OR = 1.02, 95% CI = 0.89–1.18, 
P = .737; AA + CA vs CC: OR = 1.06, 95% CI = 0.92–1.22, 
P = .450; AA vs CC + CA: OR = 1.22, 95% CI = 0.95–1.56, 
P = .122, Table 2; Fig. 2). The rs16260 mutation evidently 
increased the risk of GC among Caucasian (AA vs CC: 
OR = 1.46, 95% CI = 1.03–1.34, P = .032; AA vs CC + CA: 
OR = 1.43, 95% CI = 1.06–1.93, P = .021). Similarly, rs16260 
was prominently associated with an enhanced risk of GC in 

Figure 3. Association between CDH1 rs3743674 gene polymorphism and GC risk in all 5 models. (A) allele model; (B) dominant model; (C) heterozygote model; 
(D) homozygote model; (E) recessive model. CDH1 = E-cadherin, GC = gastric cancer.

http://links.lww.com/MD/M672
http://links.lww.com/MD/M672
http://links.lww.com/MD/M673
http://links.lww.com/MD/M673
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subgroup of small sample size (AA vs CC: OR = 1.82, 95% 
CI = 1.13–2.93, P = .014; AA vs CC + CA: OR = 2.04, 95% 
CI = 1.47–2.84, P = .001). Stratification analyses by source 
of controls, quality scores and genotyping methods revealed 
no significant relationship between rs16260 and GC risk 
(Table 3). Heterogeneity dramatically existed in 5 genetic 
models, and results indicated that heterogeneity markedly 
decreased in subgroups of lager sample size and PCR-DHPLC 
genotyping method.

3.4. Meta-analysis of the CDH1 rs3743674 and GC risk

For the rs3743674 polymorphism, 6 studies with 1286 
cases and 1620 controls met the inclusion criteria. The 
pooled results showed that the rs3743674 polymorphism 
was not remarkably implicated in GC susceptibility (C 
vs T: OR = 1.13, 95% CI = 0.87–1.45, P = .364; CC vs 
TT: OR = 1.23, 95% CI = 0.62–2.44, P = .548; CT vs TT: 
OR = 1.13, 95% CI = 0.82–1.57, P = .474; CC + CT vs TT: 
OR = 1.15, 95% CI = 0.82–1.62, P = .430; CC vs TT + CT: 
OR = 1.18, 95% CI = 0.70–1.98, P = .544, Table 2; Fig. 3). 
As shown in Table 3, subgroup analyses by ethnicity, source 
of control, quality scores, sample size and genotyping meth-
ods revealed no significant correlation between rs3743674 
and GC risk. Interestingly, we found that heterogeneity 
observably diminished and disappeared in subgroups of 
Caucasian, PB, lower quality score, small sample size and 
sequencing method.

3.5. Meta-analysis of the CDH1 rs5030625 and GC risk

To determine the relationship between rs5030625 and GC risk, 
7 studies with 1201 cases and 1612 controls were included in 

this meta-analysis. In the overall analysis, an evident associa-
tion was identified in the heterozygous model (G/GA vs GG: 
OR = 1.23, 95% CI = 1.04–1.44, P = .013, Table 2). Moreover, 
the rs5030625 variation remarkably increased GC susceptibility 
in Asians (GA vs G: OR = 1.30, 95% CI = 1.03–1.64, P = .027; 
G/GA vs GG: OR = 1.41, 95% CI = 1.04–1.90, P = .027; GA/
GA + G/GA vs GG: OR = 1.42, 95% CI = 1.06–1.89, P = .018), 
while the recessive model was notably related to a decreased risk 
of GC among Caucasians (GA/GA vs G/GA + GG: OR = 1.23, 
95% CI = 1.04–1.44, P = .013, Table 3; Fig. 4), suggesting that 
ethnic differences in genetic backgrounds could affect CDH1 
expression. In the stratified analysis by genotyping methods, a 
prominent correlation was observed in the PCR-RFLP subgroup 
(G/GA vs GG: OR = 1.45, 95% CI = 1.11–1.89, P = .007; GA/
GA + G/GA vs GG: OR = 1.34, 95% CI = 1.04–1.73, P = .022). 
No statistically significant findings were detected in either 
the sample size or quality scores subgroup. The heterogeneity 
results indicated that there was no heterogeneity among the 5 
gene models.

3.6. Meta-analysis of the CDH1 rs1801552 and GC risk

Five eligible studies with 807 patients and 1263 controls 
were included in this meta-analysis to determine the associa-
tion between the CDH1 rs1801552 SNP and GC risk. The 
pooled analyses disclosed no distinct relationship between the 
rs1801552 and GC risk (T vs C: OR = 0.99, 95% CI = 0.86-
1.12, P = .815; TT vs CC: OR = 1.05, 95% CI = 0.80-1.40, 
P = .712; CT vs CC: OR = 0.87, 95% CI = 0.72-1.06, P = .157; 
TT + CT vs CC: OR = 0.91, 95% CI = 0.75-1.09, P = .299; TT 
vs CT + CC: OR = 1.14, 95% CI = 0.88-1.47, P = .324; Table 2; 
Fig. 5). Further subgroup analysis by ethnicity, source of con-
trol, quality scores, sample size and genotyping method indi-
cated no significant association (Table 3). The results of the 

Figure 4. Association between CDH1 rs5030625 gene polymorphism and GC risk in all 5 models. (A) allele model; (B) dominant model; (C) heterozygote model; 
(D) homozygote model; (E) recessive model. CDH1 = E-cadherin, GC = gastric cancer.
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heterogeneity test showed no significant heterogeneity in all 5 
gene models; therefore, a fixed-effects model was used to exam-
ine the correlation.

3.7. Sensitivity analysis and publication bias

A sensitivity analysis was conducted by eliminating each individual 
study. As shown in Figure 6, the pooled OR and 95% CI did not 
materially change, indicating that our results were relatively robust. 
After removing some studies that did not comply with Hardy–
Weinberg equilibrium, the heterogeneity did not dramatically 
change in rs16260 (A vs C: I2 = 60.2, P(heterogeneity) = .000; AA vs CC: 
I2 = 53.8, P(heterogeneity) = .002; CA vs CC: I2 = 41.0, P(heterogeneity) = .024; 
AA + CA vs CC: I2 = 52.4, P(heterogeneity) = .002; AA vs CC + CA: I2 = 
47.4, P(heterogeneity) = .008). Regarding the rs5030625 polymorphism, 
there was no significant change in heterogeneity (GA vs G: I2 = 0.0, 
P(heterogeneity) = .756; GA/GA vs GG: I2 = 0.0, P(heterogeneity) = .426; G/
GA vs GG: I2 = 0.0, P(heterogeneity) = .809; GA/GA + G/GA vs GG: 
I2 = 0.0, P(heterogeneity) = .809; GA/GA vs G/GA + GG: I2 = 0.0, 
P(heterogeneity) = .424; Table 4). Begg’s rank correlation test and Egger’s 
linear regression test were used to assess potential publication bias, 
and no publication bias was observed (Table 5; Fig. 7).

3.8. FPRP results

We investigated determinants of FPRP across a range of prob-
abilities to determine whether a given relationship between 
CDH1 polymorphisms and GC risk is deserving of attention 
or is noteworthy. In this respect, our main results were further 
supported by the FPRP analysis. As shown in Table 6, with a 
prior probability < 0.25, CDH1 rs5030625 polymorphism was 
associated with the risk of GC in the heterozygote and domi-
nant models (P < .2).

4. Discussion
Recently, the cancer diagnosis and treatment have significantly 
improved, but the exact mechanism of gastric tumorigenesis 
remains unknown.[3] There is convincing data that single nucle-
otide polymorphisms (SNPs) can predict the cancer risk and 
prognosis.[13,61] As a vital tumor invasion suppressor, CDH1 
plays an essential role in maintaining cell adhesion and nor-
mal tissue morphology.[15–17] Abnormal expression of CDH1 is 
closely associated with a variety of epithelial tumors, including 
gastric cancer (GC), and further promotes cancer invasion and 
metastasis.[19] Given the contradictory and inconsistent results 
of previous studies, we performed a more accurate and strict 
screening criteria to estimate the associations between the 4 
common CDH1 SNPs (rs16260, rs3743674, rs5030625, and 
rs1801026) and GC risk. Of these, 2 gene polymorphisms are 
located in the promoter region at positions −160 and −347 
from the transcription start site, whereas the CDH1 promoter 
region can have a profound influence on transcriptional effi-
ciency.[20,34] The putative susceptibility allele can reduce the 
activity and increase the risk of tumor progression, invasion 
and metastasis.[61]

An increasing number of studies have examined the rela-
tionship between CDH1 rs16260 polymorphism and risk of 
GC. For example, Wu et al first reported that carriers with the 
variant AA genotype in GC cases were significantly lower than 
that of controls.[39] In 2007, a study conducted by Medina-
Franco demonstrated an increased risk of GC based on the 
expression of the rs16260 AA genotype.[48] In contrast, Corso 
et al found that the rs16260 polymorphism was not signifi-
cantly associated with GC risk in the Italian population.[51] 
Compared with the C-allele, the transcriptional efficiency of 
the A-allele has been reported to decrease by 68%, implying 
that the variant may increase the risk of tumor invasion and 
metastasis.[30]

Figure 5. Association between CDH1 rs1801552 gene polymorphism and GC risk in all 5 models. (A) allele model; (B) dominant model; (C) heterozygote model; 
(D) homozygote model; (E) recessive model. CDH1 = E-cadherin, GC = gastric cancer.



10

Jiang et al. • Medicine (2024) 103:23 Medicine

As for the rs16260 polymorphism, there was no significant 
association with overall GC risk. When stratified by ethnic-
ity, the rs16260 polymorphism was notably associated with 
an increased risk of GC among Caucasians, but not among 
Asians. Consistent with previous findings, the results showed 
that different genetic backgrounds and environmental expo-
sure may contribute to tumorigenesis and cancer progres-
sion.[61] Similarly, a significant association was observed 
between rs16260 and GC risk in subgroup of small sample 
size. It is well known that other carcinogenesis factors, such 
as H pylori infection, high-salt diet, cigarette smoking, and 
alcohol intake, have been extensively studied in the GC devel-
opment. For example, one study[49] displayed a detailed distri-
bution of CDH1 genotypes according to smoking status, as 

well as one study[55] on H pylori infection. Given the lack of 
raw data on specific risk factors in most studies, certain vari-
ables for the distribution of genotypes needed to be investi-
gated in the future.

Previous studies provided evidence that the rs3743674 
C-allele (C/C or C/T) significantly increased the risk of develop-
ing GC.[33] In overall analysis, no significant association of the 
rs3743674 SNP and risk of GC was found. Similarly, there was 
no remarkable relationship between rs3743674 and GC risk 
in terms of sample size, source of controls, quality scores and 
genotyping methods. In addition, we found no significant rela-
tionship between rs1801552 and GC susceptibility. Consistent 
with our results, the rs5030625 was positively associated with 
GC risk. The rs5030625 variation notably enhanced GC risk 

Figure 6. Sensitivity analysis through deletion of one study at a time to reflect the influence of the individual dataset to the pooled ORs in CDH1 gene poly-
morphisms under the dominant model. (A) the rs16260 polymorphism; (B) the rs3743674 polymorphism; (C) the rs5030625 polymorphism; (D) the rs1801552 
polymorphism. CDH1 = E-cadherin, OR = odds ratio.

Table 5

Publication bias of various models for the CDH1 gene polymorphisms.

Variables

Allelic Homozygous Heterozygous Dominant Recessive

PB PE PB PE PB PE PB PE PB PE

CDH1 rs16260C/A .252 .340 .481 .512 .217 .347 .234 .349 .508 .524
CDH1 rs3743674T/C .707 .775 .707 .978 1.000 .494 1.000 .482 1.000 .794
CDH1 rs5030625G/GA .368 .172 1.000 .240 1.000 .172 .764 .164 1.000 .244
CDH1 rs1801552C/T .806 .861 1.000 .745 .806 .930 .806 .916 .100 .695

P
B
: P value of Begg’s rank correlation test. P

E
: P value of Egger’s linear regression test.
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among Asians, indicating that the GA allele variant may be a 
hazard factor in the Asian population. The possible mechanism 
is that the −347GA allele could rarely disrupt the −347G-protein 

binding, and then decrease the CDH1 transcriptional activity, 
eventually leading to downregulation of CDH1 and low expres-
sion of E-cadherin.[29,32]

Figure 7. Begg’s funnel plot and Egger’s linear regression plot for detecting the publication bias through the dominant model. (A) Begg’s test for rs16260 poly-
morphism; (B) Egger’s test for rs16260 polymorphism; (C) Begg’s test for rs3743674 polymorphism; (D) Egger’s test for rs3743674 polymorphism; (E) Begg’s 
test for rs5030625 polymorphism; (F) Egger’s test for rs5030625 polymorphism; (G) Begg’s test for rs1801552 polymorphism; (H) Egger’s test for rs1801552 
polymorphism.



12

Jiang et al. • Medicine (2024) 103:23 Medicine

The present meta-analysis had several limitations. First, 
the sample size of the included studies was relatively small, 
and lacked sufficient statistical capacity to explore the real 
association. Second, owing to insufficient data on envi-
ronmental factors and lifestyle habits such as alcohol con-
sumption, smoking status, and H pylori infection, we failed 
to analyze these potential correlative factors. Third, these 
studies were limited to Asians and Caucasians; however, it 
is unclear whether the results can be applied to other pop-
ulations. Despite these shortcomings, the present meta- 
analysis had several advantages. The search strategy was 
more complete to avoid omitting included studies. Moreover, 
the quality of the included studies was better, based on the 
NOS score. Simultaneously, we emphasized the identifica-
tion of potential sources of heterogeneity through subgroup 
analysis and sensitivity analysis and comprehensively evalu-
ated publication bias using Begg’s rank correlation test and 
Egger’s linear regression test.

In conclusion, the rs16260 mutation was positively asso-
ciated with GC risk in Caucasians. Moreover, the rs5030625 
polymorphism remarkably elevated the risk of GC in the over-
all analysis and the Asian subgroup. Therefore, large-scale stud-
ies in different ethnic groups are needed to elucidate the exact 
function of CDH1 gene polymorphisms in predisposition to 
GC.
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