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Abstract
Objectives: To investigate the risk of SNPs found in non-coding areas of genes linked to cervical cancer. Neity, as 

well as publishing bias and statistical significance as measured by the p-value.

Methods: To uncover literature containing the relationship between single nucleotide polymorphisms with cervical 
cancer, the PubMed database was extensively searched using text-mining tools. If case-control studies matched the 
selection criteria, they were examined for the meta-analysis until June 2020. Each case-control study's polymorphisms 
were examined for the existence of genotype data before being separated into groups based on precancerous and 
cancerous cervix situations. The odds ratio and 95% confidence intervals (CI) were used to explore the impact of 
polymorphisms using various genetic models (allele, dominant, recessive, heterozygous and homozygous). The 
p-value was also used to assess heterogeneity, publication bias, and statistical significance.

Results: The meta-analysis evaluated 120 studies covering 48 distinct non-coding SNPs with 37,123 cases and 
39,641 control data. For 43, 8, and 11 SNPs, the genotype data was divided into Cancer, Precancer, and "Cancer + 
Precancer" groups. The meta-analysis found 21 and 1 SNPs to be significant in the Cancer and "Cancer + Precancer" 
categories, respectively. rs1143627 (IL1B), rs1800795 (IL6), rs1800871 (IL10), rs568408 (IL12A), rs3312227 (IL12B), 
rs2275913 (IL17A), rs5742909 (CTLA4), rs1800629 (TNF), and rs4646903 (CYP1A1) were discovered to increase risk 
of cervical cancer in at least three.

Conclusion: We identified potential non-coding SNPs corresponding to various cytokines like interleukins (ILs), 
tumour necrosis factor (TNF), interferon (IFN) and other immune related genes like toll like receptor (TLR), cytotoxic 
T-lymphocyte associated protein (CTLA) and matrix metalloproteinase (MMP), as significant with increased pooled OR 
in this meta-analysis pointing to risk association of the immune-related genes in cervical carcinogenesis.

nucleotide polymorphism", "SNP", "cervical cancer", "cervical 
carcinoma". The search was restricted until June 2020, and the complete 
texts of the articles were retrieved for additional study. The following 
criteria were used to select publications for inclusion in this study: (a) 
the presence of a population-based case-control study; (b) the presence 
of a connection between non-coding SNPs and cervical cancer; (c) 
genotype and allele distribution data in the study; and (d) SNPs not 
located in HLA or miRNA areas [4].

Classification of study population based on the condition of 
cervical cells

Because the current study includes both carcinogenic and 
precancerous cervix disorders, papers relating to carcinoma in situ, 
invasive cervical cancer, cervical adenocarcinoma, cervix, or cervical 
cancer were classed under Cancer. While the articles with cervical 
intraepithelial neoplastic 1-3 were categorised as Precancerous, the 
articles with low grade and/or high grade squamous intraepithelial 
lesions were classified as Precancerous. In the situations where 
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Introduction
Cervical cancer is one of the most common gynaecological 

malignancies in the world. Infection with the human papillomavirus 
(HPV) has long been linked to an increased risk of cervical cancer. 
Certain genetic variables, however, have been shown to play a key role 
in cervical cancer susceptibility and development. Single nucleotide 
polymorphisms (SNPs) are an example of host genetic variables that 
have attracted a lot of attention in the last decade. SNPs are genetic 
markers utilised extensively in cancer research. Identifying SNPs that 
are strongly related with higher cancer risk or susceptibility is therefore 
diagnostically useful [1].

SNPs in the gene's coding area alter the amino acid sequence 
of the protein, which may lead to cancer development and has thus 
been widely studied. According to the research, there is a statistical 
association between polymorphisms found in non-coding areas of 
the gene and an increased risk of complex illnesses such as cancer 
[8]. However, the impacts of polymorphisms located in non-coding 
areas (i.e. introns, promoters, 3′ and 5′ termini, etc.) have received less 
attention because the actual mechanism of action is uncertain [2, 3].

Non-coding SNPs may also arise at transcription factor binding 
sites (TFBS) and disrupt their binding site, causing abnormalities in 
normal gene regulation systems and thereby contributing to cancer 
formation. As a result, polymorphisms found in non-coding areas and 
linked to cervical cancer risk need special consideration.

Materials and Method
Data collection

Using the R programming language, I searched PubMed for 
publications with the following keywords: "polymorphism", "single 
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