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ABSTRACT
Background: Changes in functional genetic polymorphisms may increase or decrease the risk of cancer in patients. Nowadays, 
the association between polymorphisms in the interleukin- 8 (IL- 8) gene and the susceptibility of cancer risk have been investi-
gated in many studies, however, above relationships remain unclear.
Aim: The current study aims to comprehensively evaluate the association between IL- 8 gene six polymorphisms and the whole 
cancer risk, especially −251 polymorphism and gastric cancer.
Methods and Results: Six polymorphisms (−251, −353, +678, +1633, +2767, +781) were collected. The expression of serum IL- 8 
was calculated by ELISA assay. First, 104 case–control studies were conducted. Second, this research has made significant dis-
coveries regarding the −251, −353 and +781 polymorphisms and the potential associations with cancer risk. Finally, the serum 
IL- 8 levels in gastric cancer patients with AA/TT genotypes were significantly higher than those with the same genotypes of 
healthy controls and TT genotypes in gastric cancer patients.
Conclusion: Overall, the investigation has revealed that IL- 8 gene polymorphisms significantly influence vulnerability to can-
cer development, especially for gastric cancer.

1   |   Introduction

Cancer, a broad range of diseases, can originate in nearly any 
tissue or organ within the human body. Cancer cells have the 
capability to disseminate to distant organs, thereby establish-
ing secondary tumor sites [1, 2]. The subsequent phenomenon 
is referred to as metastasis, which significantly contributes to 
mortality in cancer patients. A neoplasm, also referred to as a 
malignant tumor, is a prevalent term used to describe the patho-
logical condition known as cancer. In 2020, a global estimation 
revealed that almost 19.3 million new cancer instances were 

diagnosed, with an undesirable mortality rate of 10.0 million 
cancer patients [2]. Among the diverse array of cancer types, 
prostate, lung, stomach, colorectal, and liver cancer exhibit the 
highest prevalence in males. Conversely, breast, thyroid, col-
orectal, cervical, and lung cancer are the predominant neoplas-
tic conditions commonly encountered in females [3].

According to current scientific literature, a significant pro-
portion, ranging from 30% to 50%, of mortality resulting from 
malignant neoplastic diseases can be prevented by altering or 
avoiding pivotal risk factors. Furthermore, the implementation 
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of established prevention strategies that are firmly grounded in 
empirical evidence may also involve in the reduction of cancer- 
related fatalities. Reducing the cancer burden can be achieved 
by implementing strategies for early cancer detection and effec-
tively managing individuals who develop cancer.

The early detection of cancer plays a dynamic role in signifying 
the efficacy of treatment interventions, thereby increasing the 
possibility of survival while minimizing morbidity and the finan-
cial burden associated with treatment [4]. Two strategies facilitate 
early detection: timely detection of symptomatic cancer is cru-
cial in identifying malignancies at their initial stage. Conversely, 
screening attempts to detect individuals exhibiting particu-
lar cancer indications or precancerous conditions without any 
symptomatic manifestation and promptly refer them for further 
diagnosis and therapeutic intervention [5]. In addition, Genome- 
Wide Association Studies (GWAS) have recognized many loci 
allied with cancer risk. These loci contain a multitude of Single 
Nucleotide Polymorphisms (SNPs) that exert regulatory control 
in gene expression. Consequently, these SNPs can influence an 
individual's genetic susceptibility to cancer via various mecha-
nisms [6].

In recent decades, GWAS have recognized numerous loci associ-
ated with increased risk, encompassing many SNPs [7]. Several 
SNPs associated with cancer have been identified as having a 
causal relationship, while in some instances, the functional 
mechanisms responsible for the association between these SNPs 
and cancer risk have been elucidated [8, 9]. To date, multiple 
GWAS have been undertaken over the previous decade to inves-
tigate various types of malignancies, including but not restricted 
to breast, lung, prostate, colorectal, and others [6, 10–12].

The involvement of inflammation in cancer progression is mul-
tifaceted, encompassing various mechanisms such as immune 
suppression, tissue remodeling, DNA damage, and stimulation 
of cell proliferation. Chronic inflammation has suppressed the 
immune response, thereby impeding the identification and sub-
sequent elimination of tumor cells [13]. The inhibitory effect of 
cytokines secreted by inflammatory cells on the functionality 
of immune cells facilitates the proliferation and dissemination 
of cancer cells [14]. IL- 8, also called CXCL8, is a cytokine intri-
cately associated with the inflammatory response. It influences 
various cellular mechanisms, encompassing the convergence of 
cancer plasticity, angiogenesis, and immune suppression [15]. 
Several studies have documented that IL- 8 exhibits increased 
expression levels in certain tumor cell types, and the upregula-
tion of IL- 8 has been associated with the processes of invasion 
and metastasis [16]. Cancer susceptibility has been extensively 
documented in six polymorphisms (−251, −353, +678, +1633, 
+2767, +781) within the IL- 8 gene.

Despite the existence of multiple meta- analyses, the current 
sample size remains insufficient. Therefore, re- analyzing the 
association between IL- 8 gene six polymorphisms and the risk 
of susceptibility for cancer is imperative [17–136]. Besides, we 
will evaluate the relationship between IL- 8 expression and 
gastric cancer based on the TCGA data and our own clinic 
information.

2   |   Materials and Methods

2.1   |   Bioinformatics Analysis

The differential expression of IL- 8 between various tumor types 
and adjacent para- cancerous tissue was examined via data ob-
tained from the Gene Expression Profiling Interactive Analysis 
(GEPIA) website. The data of overall survival and disease- free 
survival concerning the expression of IL- 8 in each tumor were 
obtained from the above website. The present study investigates 
the clinical characteristics associated with the expression of 
IL- 8 and its association with gastric cancer, utilizing data ob-
tained from TCGA database.

2.2   |   Data Eligibility and Credentials of Relevant 
Studies

Extensive literature was searched in Google Scholar, PubMed, 
Embase, Web of Science, and Chinese databases. The most re-
cent search was conducted on June 23, 2023. The search strategy 
used keywords such as “Interleukin- 8,” “IL- 8,” “CXCL8,” “poly-
morphism,” “variant,” “cancer,” “carcinoma,” and “tumor.” A 
comprehensive search yielded 973 articles, from which 104 dis-
tinct articles met the predefined inclusion criteria. Each type of 
cancer is diagnosed by clinical pathologists through HE staining 
or immunohistochemistry. It should be noted that some of these 
specimens were obtained through puncture, while others were 
obtained through surgical resection. There are no requirements 
for the size of tumor tissue or the location of the lesion, as long 
as which is sufficient for the pathological diagnosis. All cancer 
patients and their control healthy population were sampled from 
peripheral blood and tested for SNPs in IL- 8 gene using different 
detection methods.

2.3   |   Study Criteria

The present analysis incorporated studies that fulfill the fol-
lowing criteria of inclusion: (a) association between cancer 
susceptibility and just more types of six IL- 8 polymorphisms 
(−251, −353, +678, +1633, +2767, +781); (b) study design about 
case–control groups; and (c) adequate availability of each gen-
otype data for both cases and controls or alternatively for cer-
tain genetic models; (d) Each type of cancer patients and healthy 
control population must be informed of the purpose, methods, 
significance, and risks of the study. Moreover, it is required to 
fill out a detailed questionnaire, mainly including age, gender, 
BMI, smoking history, alcohol consumption history, family 
history of cancer, cancer staging, and so on. The investigation 
period depends on each type of cancer and should not exceed 
1 year at most. Finally, it is necessary to sign the informed con-
sent form for the enrolled population. Also the subsequent ex-
clusion criteria were implemented: First, no control population 
was included in the analysis, which may have affected the in-
terpretation of the results. Second, the genotype frequency data 
was unavailable, which could have provided valuable insights 
into the genetic composition of the study population. Finally, du-
plicated publications should be identified and deleted.
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2.4   |   Data Extraction for Meta- Analysis

The study encompassed the collection of several key variables, 
including the name of authors, publication year, country of or-
igin, ethnicity of the participants, specific type of cancer under 
investigation, the number of cases and controls, source of the 
control group, assessment of Hardy–Weinberg Equilibrium 
(HWE) in the control group, and the employed for genotyping.

2.5   |   Data Analysis

The present study measured odds ratios (OR) accompanied 
by 95% confidence intervals (CI) to evaluate the link between 
IL- 8 six polymorphisms and cancer risk. This was determined 
by comparing the genotype frequencies in both groups (cases 
and controls). The statistical importance of the summary OR 
was assessed via Z- test [137]. The heterogeneity assumption 
was determined using a chi- square- based Q- test between the 
studies: a p value greater than 0.05 was obtained and the ran-
dom effects model was employed; however, the fixed effects 
model was selected [138, 139]. We employed various statistical 
analyses, including allelic contrast, homozygote comparison, 
dominant genetic model, heterozygote comparison, and re-
cessive genetic model. The evaluation of HWE was executed 
in the control group via the Pearson chi- square test. In order 
to examine the potential publication bias, Begg's and Egger's 
tests were conducted [140]. All statistical analyses for this 
meta- analysis were conducted via Stata software (Version 
11.0; StataCorp LP, College Station, TX). Finally, the quality of 
studies in meta- analysis was assessing by Newcastle- Ottawa 
Scale method [141].

2.6   |   Information of Participants

In this study, 90 patients were newly diagnosed with gastric 
cancer from February 2018 to July 2022. These patients were 
recruited from the Affiliated Hospital of Jiangnan University, 
and were selected based on clinical signs, tumor location, and 
tumor grade and stage according to WHO criteria. The histo-
logical confirmation of gastric cancer diagnosis was executed 
by pathologists affiliated with the Department of Pathology at 
the Affiliated Hospital of Jiangnan University. An age- matched 
healthy control group (n = 90) was also recruited during the 
same time period undergoing routine physical examinations 
in the outpatient. The Each study participant was required to 
provide a peripheral blood sample of 2 mL. The ethical approval 
was obtained from the Institutional Review Board (IRB) of the 
Affiliated Hospital of Jiangnan University. Each participant's 
written informed consent was also obtained before the sample 
collection.

2.7   |   Genotyping and Enzyme- Linked 
Immunosorbent Assay (ELISA)

For the present study, −251 polymorphism genotypes were as-
sessed with a TaqMan assay using the approach documented 
by Castro et al. [142]. The levels of IL- 8 in serum were quanti-
fied via an ELISA kit (Abcam Co. ltd.). For specific operational 

procedures and data processing, please refer to previous refer-
ence [12].

3   |   Results

3.1   |   Study Selection via Meta- Analysis

A comprehensive search of various databases yielded 973 arti-
cles. Following a deep evaluation, 104 distinct publications were 
deemed suitable for inclusion in the present study (Figure 1). The 
comprehensive details regarding the incorporated studies have 
been presented in Table 1. The IL- 8 expression was remarkably 
elevated in tumor tissues in contrast to normal tissues in multi-
ple types of cancer (Figure 2A). This observation is supported by 
the data presented in Figure 2B–E.

3.2   |   Relationship Between the Expression of IL- 8 
and Gastric Cancer From TCGA Data

First, the expression of IL- 8 was remarkably elevated in tumor 
tissue compared to normal tissue (p < 0.001) (Figure  3A). 
Second, clinicopathological factors of gastric cancer were 
analyzed, age more than 65 had higher expression of IL- 8 
(p < 0.05) (Figure 3B), however, no positive result was observed 
in subgroup including gender, grade and TNM stage (Table 2) 
(Figure 3C–F). Furthermore, prognostic factors for recurrence- 
free survival were calculated using univariate and multivariate 
analyses. Age, grade and stage were three significant prognostic 
factors (p < 0.05) (Table 3) (Figure 3G,H).

3.3   |   Meta- Analysis

The analysis revealed a significant increase in the correlation 
among the −251 polymorphism and cancer risk (such as: A- 
allele vs. T- allele, OR = 1.078, 95%CI = 1.020–1.140, p = 0.008, 
Table 4). Furthermore, a higher prevalence of associations was 
observed among Asian in relation to the −251 polymorphism 
(such as: AA+AT vs. TT: OR = 1.168, 95%CI = 1.047–1.303, 
p < 0.005, Figure  4A, Table  4). Substantial relationships in 
four distinct types of cancer were observed (such as gastric 
cancer: such as AT vs. TT, OR = 1.292, 95%CI = 1.117–1.494, 
p = 0.001, Figure 4B, Table 4). There was an elevated link be-
tween −353 polymorphism and cancer risk, such as A- allele 
versus T- allele, OR = 1.255, 95%CI = 1.079–1.459, p = 0.003 
(Figure 4C, Table 4). For −781 polymorphism, a single poten-
tial link was noted in the ethnicity subgroup: Caucasian, TT 
versus TC + CC, OR = 1.472, 95%CI = 1.078–2.009, p = 0.015 
(Figure 4D, Table 4).

3.4   |   IL- 8 Expression in the Serum of Gastric 
Cancer Patients

In this study, 180 serum samples (90 patients were newly diag-
nosed with gastric cancer and 90 individuals were from age- 
matched healthy control group) were collected. These samples 
were specifically selected to represent various genotypes 
of the IL- 8 −251 variant via ELISA. Specifically, this study 
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exhibited that the serum IL- 8 levels in gastric cancer patients 
with AA/TT genotypes were significantly higher than those 
with TT genotypes and also higher than those with same AA/
TT genotypes from healthy controls (p < 0.01, as illustrated in 
Figure 5).

4   |   Discussion

Globally, cancer remains a predominant cause of both mortal-
ity and morbidity, resulting in approximately 9 million deaths 
annually [143]. IL- 8 is a prominent pro- inflammatory mediator 
that has been extensively studied as a potential risk factor in the 
pathogenesis and progression of cancer. In addition, a number 
of SNPs within the IL- 8 gene, situated in its promoter region, 
have been implicated in the modulation of IL- 8 expression lev-
els. For example, the A allele of the −251 SNP has been found 
to be associated with increased protein expression compared to 
the T allele. Therefore, it is hypothesized that the presence of 
SNPs in the IL- 8 gene may indirectly influence the expression of 
IL- 8, potentially influencing the development and progression 
of tumors [144].

In previous studies, a number of meta- analyses have been con-
ducted this association, however, the conclusion remains not 
clear and definite. For instance, Farbod et al. discovered that the 
IL- 8 −251 T/A polymorphism exhibited a significant association 
with susceptibility to breast cancer [145]. Additional, Chen et al. 

proposed that −251 polymorphism of the IL- 8 exhibited a signifi-
cant association with susceptibility to prostate cancer. Moreover, 
Wang et al. suggested that this specific polymorphism could po-
tentially act as a genetic biomarker for the identification of gas-
tric cancer in Asian individuals [146]. On the other hand, Rezaei, 
Antikchi, and Gao et al. reported negative results regarding sev-
eral types of cancer [147–149]. Therefore, it is necessary to make 
an up- dated analysis. In our current investigation, a comprehen-
sive meta- analysis was executed to elucidate the potential cor-
relation between six IL- 8 polymorphisms and the susceptibility 
to various types of cancer, which had two advantages: on one 
hand, current study included the most largest samples than pre-
vious meta- analysis, on the other hand, serum IL- 8 expression 
was added, and was analyzed the relationship between different 
genotypes and IL- 8 expression, which was the novel exploration. 
Finally, 104 case–control studies were incorporated into the anal-
ysis. The findings exhibited a statistically substantial correlation 
between the IL- 8 −251 polymorphism and susceptibility to vari-
ous types of cancer. A stratified analysis examined the connection 
between the −251 polymorphism and various cancer types. The 
findings revealed that the −251 polymorphism was identified as 
a risk factor for gastric, glioma, bladder, and colorectal cancer. 
Specifically, individuals carrying the A- allele were more suscep-
tible to developing these cancer types. However, no substantial 
correlation was detected between the −251 polymorphism and 
the incidence of hepatocellular carcinoma, prostate cancer, or 
oral cancer. The differential impact of a shared gene polymor-
phism across various cancer types can be attributed to several 

FIGURE 1    |    Flowchart depicting the systematic search strategy employed for the identification of studies investigating IL- 8 gene polymorphisms 
and their potential association with overall cancer risk.
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factors. First, the etiology of various cancer exhibits considerable 
heterogeneity. Second, it has been observed that the identical 
polymorphism of a specific gene exhibits distinct functions in 
the initiation and progression of diverse tumor types. Third, it 
is noteworthy that the target sites of gene polymorphism exhibit 
variations across different tumor types. Fourth, the multifaceted 
functionality of the same gene polymorphism site acted through-
out distinct stages of disease progression. The subgroup analysis 

based on ethnicity indicates a significant association between 
the −251 polymorphism and an elevated risk of cancer, specif-
ically in Asians. However, this association was not observed in 
Caucasians, Africans, or Mixed populations. Furthermore, vari-
ant genotypes at −353 were significantly correlated with an el-
evated susceptibility to cancer. Finally, individuals carrying the 
+781 A allele may exhibit an increased susceptibility to cancer 
risk within the Caucasian population.

FIGURE 2    |    Bioinformatics examinations of IL- 8 gene. (A) The expression profile of IL- 8 gene in all tumor samples and paired normal tissues. (B) 
IL- 8 gene expression in colon adenocarcinoma. *p < 0.05. (C) IL- 8 gene expression in glioblastoma multiforme. (D) IL- 8 gene expression in stomach 
adenocarcinoma. (E) IL- 8 gene expression in rectum adenocarcinoma. ACC, adrenocortical carcinoma; BLCA, bladder urothelial carcinoma; BRCA, 
breast invasive carcinoma; CESC, cervical squamous cell carcinoma and endocervical adenocarcinoma; CHOL, cholangiocarcinoma; COAD, colon 
adenocarcinoma; DLBC, lymphoid neoplasm diffuse large B- cell lymphoma; ESCA, esophageal carcinoma; GBM, glioblastoma multiforme; HNSC, 
head and neck squamous cell carcinoma; KICH, kidney chromophobe; KIRC, kidney renal clear cell carcinoma; KIRP, kidney renal papillary cell 
carcinoma; LAML, acute myeloid leukemia; LGG, brain lower grade glioma; LIHC, liver hepatocellular carcinoma; LUAD, lung adenocarcinoma; 
LUSC, lung squamous cell carcinoma; MESO, mesothelioma; OV, ovarian serous cystadenocarcinoma; PAAD, pancreatic adenocarcinoma; PCPG, 
pheochromocytoma and paraganglioma; PRAD, prostate adenocarcinoma; READ, rectum adenocarcinoma; SARC, sarcoma; SKCM, skin cutane-
ous melanoma; STAD, stomach adenocarcinoma; TGCT, testicular germ cell tumors; THCA, thyroid carcinoma; THYM, thymoma; UCEC, uterine 
corpus endometrial carcinoma; UCS, uterine carcinosarcoma; UVM, uveal melanoma.
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The incidence of gene polymorphisms exhibits significant vari-
ation across diverse ethnic populations, thereby signifying a 
crucial property of these genetic variations due to following two 
primary factors: genetic disparities and environmental vari-
ations. Ethnic groups inherently possess distinct genetic and 
environmental backgrounds contributing to the observed differ-
ences. Additionally, diverse populations often exhibit dissimilar 
patterns of linkage disequilibrium, further contributing to the 
observed variations. Polymorphism has the potential to exhibit 
close linkage with distinct nearby causal variants across diverse 
populations.

In this study, a significant discovery was indicated that gas-
tric cancer patients with AA/AT genotypes exhibited elevating 
levels of IL- 8 expression than healthy controls, suggesting this 

may offer a valuable biomarker for the early detection for gas-
tric cancer. These results imply that such individuals may be 
more susceptible to gastric cancer development. Consequently, 
it is crucial to closely monitor these individuals and implement 
timely interventions, preventive measures, and treatment strat-
egies upon definitive diagnosis.

IL- 8 gene polymorphisms (−251, +353, +781) were related to 
cancer susceptibility, especially −251 site and gastric cancer, 
suggesting these polymorphisms may offer value as biomarkers 
suitable for use when early detecting cancer. Besides, above sig-
nificant polymorphisms of IL- 8 may have some potential clini-
cal applications: such as some related inhibitors. Future studies 
may be able to apply these results to guide diagnostic and thera-
peutic approaches to abrogate cancer- related risk.

FIGURE 3    |    TCGA database information shows IL- 8 expression in gastric cancer. (A) The expression of the IL- 8 gene in samples of gastric car-
cinoma and paired normal tissues. (B) The expression of the IL- 8 gene in gastric cancer samples from individuals less than 65 years and older than 
65 years. (C) The IL- 8 gene expression difference between female and male gastric cancer samples. (D) The expression of IL- 8 at various gastric can-
cer stages. (E) The expression of IL- 8 among different grades of gastric cancer. (F) The overall survival between the level of IL- 8 gene expression. 
Analyses of prognostic factors for progression- free survival in univariate (G) and multivariate (H).
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Several limitations should be taken into consideration when 
interpreting the findings of the meta- analysis. First, the mod-
ulation of cancer risk is influenced by the interactions among 
genes, gene–environment, and polymorphisms within the same 
gene. Therefore, future research endeavors should incorporate 
these factors to comprehensively understand cancer suscepti-
bility. Second, it is imperative to incorporate various covariates 
such as sex, age, family history, environmental factors, cancer 
stage, and lifestyle into the analysis. Third, it should be noted 

that the control group consisted of individuals who did not 
strictly meet the criteria for being classified as healthy controls. 
Fourth, the investigation encompassed limited case–control 
studies regarding the polymorphisms (+678, +1633, +2767). 
Future research efforts should prioritize the examination of the 
above four polymorphisms. Fifth, case–control studies of small 
numbers of subjects, seeking to identify low- penetrance suscep-
tibility genes, may be confounded by interstudy variability and 
lack of reproducibility, so further work is required about larger 

TABLE 2    |    Correlation between IL- 8 expression and clinicopathological factors in gastric cancer from TCGA database.

Covariates Group Total

IL- 8 expression

chi pLow High

Age ≤ 65 184 (45.21%) 110 (53.66%) 74 (36.63%) 11.228 8.00E- 04

> 65 223 (54.79%) 95 (46.34%) 128 (63.37%)

Gender Female 145 (35.19%) 74 (35.92%) 71 (34.47%) 0.0426 0.8365

Male 267 (64.81%) 132 (64.08%) 135 (65.53%)

G1 12 (2.98%) 6 (2.99%) 6 (2.97%) 2.0173 0.3647

G2 148 (36.72%) 67 (33.33%) 81 (40.1%)

G3 243 (60.3%) 128 (63.68%) 115 (56.93%)

Grade I 58 (14.95%) 25 (12.76%) 33 (17.19%) 5.0362 0.1692

II 122 (31.44%) 68 (34.69%) 54 (28.12%)

III 169 (43.56%) 88 (44.9%) 81 (42.19%)

IV 39 (10.05%) 15 (7.65%) 24 (12.5%)

T T1 22 (5.45%) 11 (5.37%) 11 (5.53%) 4.0643 0.2546

T2 88 (21.78%) 38 (18.54%) 50 (25.13%)

T3 181 (44.8%) 101 (49.27%) 80 (40.2%)

T4 113 (27.97%) 55 (26.83%) 58 (29.15%)

M M0 365 (93.35%) 186 (94.42%) 179 (92.27%) 0.4218 0.516

M1 26 (6.65%) 11 (5.58%) 15 (7.73%)

N N0 124 (31.55%) 62 (31.31%) 62 (31.79%) 1.0709 0.7841

N1 109 (27.74%) 51 (25.76%) 58 (29.74%)

N2 78 (19.85%) 41 (20.71%) 37 (18.97%)

N3 82 (20.87%) 44 (22.22%) 38 (19.49%)

TABLE 3    |    Prognostic factors for recurrence- free survival in univariate and multivariate analyses.

Covariates

Univariate analysis

p

Multivariate

pHR (95%CI) HR (95%CI)

CXCL8 0.999 (0.999–1) 0.684 0.999 (0.999–1) 0.766

Age 1.024 (1.007–1.041) 0.003 1.034 (1.016–1.052) 0

Gender 1.212 (0.854–1.722) 0.28 1.188 (0.834–1.692) 0.339

Grade 1.404 (1.011–1.949) 0.0423 1.419 (1.018–1.978) 0.038

Stage 1.591 (1.294–1.956) 1.03E- 05 1.703 (1.366–2.123) 2.16E- 06
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patients combined with age-  and sex- matched controls to explore 
the trends and resolve apparent conflicts with other studies. 
Sixth, current analysis was the lack of haplotype reconstruction. 
Because, haplotypes are considered more powerful to detect 
susceptibility alleles than individual polymorphisms. Seventh, 
in some case–controls studies, the use of hospital controls is 
not ideal. The use of hospital controls probably has minimal ef-
fect on the allele frequencies, which may increase the potential 
bias. In final, further investigation is warranted to elucidate the 

underlying mechanisms, utilizing the available epigenetic data, 
related to the influence of distinct genotypes on tumor prolifer-
ation and invasion processes. In spite of these limitations, this 
meta- analysis also possessed two notable advantages. First, in 
order to enhance the statistical power of the analysis, a substan-
tial cohort of cases and controls was aggregated from multiple 
research investigations. Second, the inclusion of case–control 
studies in the present meta- analysis was deemed satisfactory ac-
cording to the predetermined selection criteria.

FIGURE 4    |    Forest plots corresponding to cancer- related risk between the IL- 8 polymorphisms. The squares and horizontal lines respectively cor-
respond to the study- specific ORs and 95% CIs, with square area being indicative of weight (the inverse of the variance). Diamonds additionally reflect 
the summary OR and 95% CI. (A) Relationship between −251 polymorphism and cancer risk in Asians based on the dominant genetic model. (B) 
Relationship between −251 polymorphism and gastric cancer based on heterozygote comparison. (C) Relationship between −353 polymorphism and 
cancer risk based on allelic contrast. (D) Relationship between +781 polymorphism and cancer risk in Caucasians based on the recessive genetic model.
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In conclusion, the present study evaluated the involvement of 
three polymorphisms (−251, +353, +781) of the IL- 8 gene in can-
cer risk, especially for gastric cancer. Hence, it is imperative to 
conduct additional meticulously planned and extensive investi-
gations, specifically focusing on the interplay between genes and 
both genetic and environmental factors. Future investigations in 
this field are anticipated to yield enhanced and comprehensive 
insights into the correlation between genetic polymorphisms of 
the IL- 8 gene and susceptibility to cancer development.
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