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Abstract
Background: In recent years, several reports have tried to prove this connection between rs1800872 polymorphism in interleukin-
10 and cervical cancer among different populations, but the results are debatable. Thus, we collected all the published literature and
conducted an integrated meta-analysis, which provided better evidence-based medicine for the relationship between rs1800872
polymorphism in interleukin-10 and risk of cervical cancer.

Methods:We systematically performed our search on PubMed, EMBASE, Web of Science, WanFang database, and CNKI for all
papers related to this research, published up to August 1, 2020. Summary odds ratios (OR) with 95% confidence interval (95% CI)
were calculated in allelic, homozygous, heterozygous, dominant, and recessive model to appraise the association.

Results:Themeta-analysis included 8 studies containing 1393 cervical cancer cases and 1307 controls. The aggregate data under
heterozygous model and dominant inheritance model (OR=0.66, 95% CI: 0.55–0.80) indicated a significant association between
rs1800872 and the low risk of cervical cancer in the entire population. And the aggregated data under the dominant inheritance
model shows that rs1800872 is significantly associated with the reduction in the risk of cervical tumors in the entire population.

Conclusion: Our conclusion is that the AC/AA+AC variant of Rs1800872 indicates a protective effect in the development of
cervical cancer.

Abbreviations: CI= confidence interval, HWE=Hardy–Weinberg Equilibrium, NOS=Newcastle–Ottawa Scale, OR= odds ratio,
SNP = single nucleotide polymorphism.
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1. Introduction

Cervical cancer is a major challenge to global health, ranking
fourth in the global female malignant tumors.[1] Early cervical
cancer is usually asymptomatic and is often diagnosed by routine
screening or pelvic examination. Bleeding after sexual intercourse
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or abnormal vaginal bleeding is the main symptom of cervical
cancer.[2] A large amount of foul-smelling vaginal discharge may
also be one of its symptoms, but it rarely appears alone.[3]

Diagnosis is established by histopathological examination that
relies on cervical biopsy. The most common histological subtypes
of cervical cancer are squamous cell carcinoma and adenocarci-
noma, accounting for 70% and 25%, respectively.[4] Although
the prevention, screening, diagnosis, and treatment of cancer
have made rapid progress in the past decade, there are huge
regional differences in the evolution and outcome of cervical
cancer. In 2015, 270,000 people worldwide died of cervical
cancer. About 90% of them occur in low- and middle-income
countries, and the death rate is nearly 18 times that of developed
countries.[5] In 2018, an estimated 569,847 new cases of cervical
cancer were diagnosed globally and 311,365 patients died.[1]

There are many causes of uterine cervical neoplasms, among
which genetic polymorphisms can affect its susceptibility. As the
main member of the IL-10 cytokine family,[6] IL-10 plays an
important role in regulating the proliferation and differentiation
of various immune cells.[7] It has been reported that the IL-10
promoter region polymorphism affects the transcription and
translation of IL-10 gene, leading to abnormal cell proliferation
and intervening in the development of tumors.[8] In recent years,
several reports have tried to prove this connection between
rs1800872 polymorphism in interleukin-10 and cervical cancer
among different populations, but the results are debatable. Given
that interleukin-10 plays a decisive role in cancer, it is important
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to understand the relationship between rs1800872 polymor-
phism and the risk of cervical cancer. The study collected all the
published literature and conducted a integrated meta-analysis,
which provided better evidence-based medicine for the relation-
ship between rs1800872 polymorphism in interleukin-10 and
risk of cervical cancer.

2. Materials and methods

2.1. Literature search strategy

We systematically performed our search on PubMed, EMBASE,
Web of Science, WanFang database, and CNKI (China National
Knowledge Infrastructure electronic databases) for all papers related
to this research, published up to August 1, 2020. Using theMedical
SubjectHeadings (MeSH) and freewords: (Polymorphisms,Genetic
OR Genetic Polymorphisms OR Genetic Polymorphism OR
Polymorphism OR Polymorphisms OR “Polymorphism, Genet-
ic”[Mesh]) AND (Cervical Neoplasm, Uterine OR Cervical Neo-
plasms, Uterine OR Cervical Cancer OR Cancer of the Cervix OR
Cancer of the Uterine Cervix OR Cervix Neoplasm OR “Uterine
CervicalNeoplasms”[Mesh])AND(Interleukin 10ORIL10ORIL-
10 OR CSIF-10 OR Cytokine Synthesis Inhibitory Factor OR
“Interleukin-10”[Mesh]). Through a comprehensive review of the
literature, we had identified all relevant studies. Then, to ensure that
no relevant studies were excluded, we reviewed all the included
literature again. Two authors independently completed a literature
search. We also conducted a manual search of the literature for
possible potential research. The meta-analysis did not involve data
related to patient personal information and therefore does not
require ethical approval.

2.2. Inclusion and exclusion criteria

Inclusion criteria were published research on the relevance of
rs1800872 in the interleukin-10 and cervical cancer, all studies
were either case–control studies, and these studies have enough
data to calculate OR and 95% CI. Exclusion criteria were
comments, letters, conferences reports, correspondences, simple
case studies, and case reports, and repeated research and
incomplete research, and the literature with less than 6 NOS
score, and studies without useable genotype frequencies.

2.3. Methodological quality assessment

Two authors, KXWandZJ, usedNewcastle–Ottawa scale (NOS)
to estimate the methodological quality of the inclusion studies.
the selection of cases and controls, the comparability of cases and
Table 1

Main characteristics of included studies and genotype frequencies o
Case

Study Year Country Ethnicity Sample size A C

Bai et al[9] 2016 China Asian 165/165 208 122
Poveda et al[10] 2012 Mexico Caucasian 204/166 203 205
Roh et al[11] 2002 Korea Asian 144/179 210 78
Shekari et al[12] 2012 Iran Asian 200/200 272 128
Singhal et al[13] 2014 India Asian 256/250 191 321
Sotirija et al(a)[14] 2020 Macedonia Caucasian 134/113 48 220
Sotirija et al(b)[14] 2020 Macedonia Caucasian 94/113 32 156
Sotirija et al(c)[14] 2020 Macedonia Caucasian 40/113 16 64
xiong et al[15] 2010 China Asian 70/108 93 47
Zidi et al[16] 2015 Tunisia Caucasian 86/126 51 122

HWE=Hardy–Weinberg Equilibrium, NOS=Newcastle–Ottawa Scale.
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controls, and the determination of exposures or results of interest
in case–control studies. The disagreement was resolved by the
opinion of the third author.

2.4. Data extraction

All data used standardized tables and were independently extracted
by two authors (Kexin Wang and Jing Lu). We extracted the
following information from each study: first author, publication
year, country, sample size, ethnicity, and genotype frequencies.

2.5. Statistical analysis

ORswith 95%CI were used as a vehicle for assess the strength of
association between rs1800872 polymorphism in interleukin-10
and cervical cancer risk. The pooled ORs were performed for
interleukin-10 rs1800872 polymorphism under the allelic model
(A vs C), homozygous model (AA vs CC), recessive genetic
models (AA vs CC+AC), heterozygous model (AC vs CC), and
dominant inheritance model (AA+AC vs CC), respectively. The
consequence of the pooled OR was analyzed by the Z test, and
P< .05 was considered statistically significant. The data analysis
was performed using Review Manager 5.3 software.

2.6. Heterogeneity and publication bias

Q statistical test and I2 test were used to assess the heterogeneity of
included studies, which test result was I2≥50% and P< .1
indicated the existence of heterogeneity. The random-effect model
was used when there was no significant heterogeneity between
studies. Instead, the fixed-effect model was used. For models with
heterogeneity, we would conduct a stratified analysis based on
ethnicity to determine the potential source of heterogeneity. Funnel
plot was used to detect publication bias, and an asymmetric plot
indicates that there may be publication bias. The stability of the
results was evaluated by sensitivity analysis.
3. Results

3.1. Basic condition of research data

According to the criteria, 8 articles in total were selected,
including 3 from Caucasian population and 5 from Asian
population, with 1393 patients in the case group and 1307
normal people in the control group. The specific screening
process was shown in the flow diagram. The characteristics of
each study and the distribution of genotypes reported in this
study are summarized in Table 1.[9–16]
f cases and controls.
Control

AA AC CC A C AA AC CC HWE NOS score

63 82 20 220 110 70 80 15 0.24 8
49 105 50 130 202 30 136 66 0.13 8
77 56 11 251 107 87 77 15 0.72 7
88 96 16 264 136 81 102 17 0.05 8
37 117 102 257 243 67 123 60 0.81 7
4 40 90 62 164 5 52 56 0.10 8
4 24 66 62 164 5 52 56 0.10 8
0 16 24 62 164 5 52 56 0.10 8
35 23 12 146 70 51 44 13 0.08 7
9 32 45 73 178 5 64 57 0.01 8



Figure 1. Forest plot for the association between rs1800872 polymorphism in interleukin-10 and risk of cervical cancer (A: Heterozygote model; B: Dominant
model).
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3.2. Meta-analysis and subgroup-analysis
The aggregate data under heterozygous model (AC vs CC, OR=
0.66, 95% CI: 0.55–0.80, P< .0001; Fig. 1) indicated a
significant association between rs1800872 and the low risk of
cervical cancer in the entire population. The genotype AC of
3

heterozygote model, compared with genotype CC, was I2=18%,
P> .10, indicating no statistical significance in heterogeneity
among studies, and fixed effect model was applied. The
aggregated data under the dominant inheritance model shows
that rs1800872 is significantly associated with the reduction in
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Table 2

The pooled ORs and 95% CIs for the association between
rs1800872 polymorphism in interleukin-10 and risk of cervical
cancer susceptibility.

Association
Effect
model Heterogeneity

Comparison OR 95% CI P I2 (%) P

Overall
A vs C 0.86 0.67–1.10 .22 R 77% <.1
AA vs CC 0.87 0.52–1.44 .58 R 69% <.1
AC vs CC 0.66 0.55–0.80 <.01 F 18% .3
AC+AA vs CC 0.69 0.53–0.90 <.01 R 50% <.1
AA vs CC+AC 1.05 0.74–1.50 .77 R 66% <.1

Asian
A vs C 0.88 0.66–1.18 .40 R 76% <.1
AA vs CC 0.71 0.41–1.23 .22 R 65% <.1
AC vs CC 0.68 0.51–0.91 <.01 F 0% .6
AC+AA vs CC 0.70 0.49–1.01 .06 R 35% .2
AA vs CC+AC 0.90 0.63–1.29 .57 R 68% <.1

Caucasian
A vs C 0.82 0.52–1.29 .39 R 82% <.1
AA vs CC 1.18 0.56–2.51 .67 R 47% <.1
AC vs CC 0.64 0.50–0.82 <.01 F 50% .1
AC+AA vs CC 0.67 0.44–1.02 .06 R 66% <.1
AA vs CC+AC 1.52 0.82–2.79 .18 R 31% .2

CI= confidence interval, F=fixed-effect model, OR= odds ratio, R= random-effect model.
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the risk of cervical tumors in the entire population. The genotype
AC+AA of dominant inheritance model, compared with
genotype CC, was I2=50%, P< .10, which suggested that the
heterogeneity among studies was statistically significant, and
random effect model was applied. However, allelic model,
Figure 2. Funnel plot of rs1800872 poly
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recessive genetic models, and homozygous model were not
significantly correlated (Table 2).
We conduct subgroup analysis of 5 genetic models of different

races, and the results showed that in the heterozygous model,
rs1800872 maintains a low-risk correlation with Caucasian
population (OR=0.64, 95% CI: 0.50–0.82, P= .0005) and
Asian population (OR=0.68, 95% CI: 0.51–0.91, P= .009)
cervical cancer. However, in the subgroup analysis of the
dominant inheritance model, there was no significant correlation
between rs12807809 and the risk of uterine cervical neoplasms in
Caucasian population and Asian population. See Figure 1 for the
forest map.
3.3. Sensitivity analysis

Individual studies were excluded in turn to conduct sensitivity
analysis to evaluate the impact of a single study on the combined
ORs. The results showed that no single study affected the
combined ORs, which indicates that the results of this meta-
analysis are relatively stable.
3.4. Publication bias

A funnel plot was used to assess whether the included studies had
publication bias. The shape of the funnel plot has no obvious
asymmetry. It can be considered that the included studies have no
publication bias (Fig. 2).

4. Discussion

In this meta-analysis, we retrieved all the literature on rs1800872
and cervical cancer through multiple databases, and included the
morphism and risk of cervical cancer.
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documents that meet the inclusion and exclusion criteria into this
meta-analysis study, using 5 genetic models and subgroup
analysis divided by ethnicity were used to comprehensively
compare and analyze the gene distribution results of 1393 cases
of cervical cancer patients and 1307 normal people. Compre-
hensive analysis shows that rs1800872 is significantly related to
the reduction of cervical cancer risk in the entire population.
A total of 8 articles were included in this study, including 5

from Asian population and 3 from Caucasian population. The
results showed that the allelic model, homozygous model, and
recessive genetic models, were not statistically different in the
overall comparison of the entire population. There are statisti-
cally significant differences between the heterozygous model and
the dominant inheritance model in the overall comparison of the
entire population. The analysis results of Asian population
showed that the combined OR of the heterozygous model was
0.68, and the difference was statistically significant, while the
difference in the dominant inheritance model was not statistically
significant. The analysis of the Caucasian population showed that
the combined OR of the heterozygous model was 0.64, and the
difference was statistically significant, while the difference in the
dominant inheritance model was not statistically significant. The
combined OR of the dominant inheritance model in the entire
population was 0.66, which was statistically significant, but there
was no statistically significant difference in the subgroup analysis
of the Asian population and the Caucasian population. This may
be caused by the insufficient sample size of the two populations.
As for the results of publication bias, the funnel plot of the
heterozygousmodel is basically symmetrical, which indicates that
the difference is not significant, so it can be regarded as no
publication bias. The results of the sensitivity analysis showed
that no single study affected the overall combined ORs,
indicating that the results of this meta-analysis were relatively
stable.
A meta-analysis by Jing et al[17] in 2013 suggested that the A

genetic polymorphism in the Rs1800872 allele is a risk factor for
cervical cancer, especially for Asians, but the Rs1800872
polymorphism in the heterozygous model and the dominant
inheritance model has nothing to do with the risk of cervical
cancer. This is not the same as the results of our study.We did not
find a significant correlation between the rs1800872 allele and
the risk of cervical cancer. And our research found that the
genetic polymorphism of AC in the heterozygous model and the
genetic polymorphism of AC+AA in the dominant inheritance
model are statistically significant in the overall comparison of the
population. The reason for the difference in conclusion may be
the difference in the included literature. In the study of Jing
et al,[17] 5 articles from 2013 and before were included for
integrated analysis, and our study included updated articles. The
2020 study by Duvlis et al[14] concluded that the AA variant of
rs1800872 has a protective effect in the development of cervical
cancer, which is consistent with our research results.
For sure, there were some limitations in the study. The included

studies are still relatively limited, mainly in some countries in
Asia, Europe, and America, and there is still some heterogeneity
in each study, even after the analysis of ethnic subgroups, and the
impact of gene linkage and gene-environment interaction on all
populations has not been analyzed. In general, the Interleukin-10
polymorphism has a weak correlation with cervical cancer. AC
and AC+AA genotypes can reduce the risk of cervical cancer.
5

Therefore, considering that this study has certain limitations,
such as sensitivity, lack of consideration of the interaction
between genes and genes, and genes and the environment, more
in-depth research is needed on a larger scale.
5. Conclusion

Our conclusion is that the AC/AA+AC variant of Rs1800872
indicates a protective effect in the development of cervical cancer.
Author contributions

Conceptualization: Hongxiang Chen.
Data curation: Xiaowan Liu.
Funding acquisition: Lin Wang.
Investigation: Kexin Wang.
Methodology: Kexin Wang, Zhen Jiao.
Project administration: Lin Wang.
Resources: Jinming Li.
Software: Kexin Wang, Xuli Liu.
Supervision: Jing Lu.
Validation: Kexin Wang.
Visualization: Kexin Wang, Jinming Li.
Writing – original draft: Kexin Wang.
Writing – review & editing: Kexin Wang, Zhen Jiao.
References

[1] Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J Clin 2018;68:
394–424.

[2] Stapley S, Hamilton W. Gynaecological symptoms reported by young
women: examining the potential for earlier diagnosis of cervical cancer.
Fam Pract 2011;28:592–8.

[3] Lim AW, Ramirez AJ, Hamilton W, et al. Delays in diagnosis of young
females with symptomatic cervical cancer in England: an interview-based
study. Br J Gen Pract 2014;64:e602–10.

[4] Small WJr, Bacon MA, Bajaj A, et al. Cervical cancer: a global health
crisis. Cancer 2017;123:2404–12.

[5] WHO . Cervical cancer. Geneva: World Health Organization; 2018.
Available at: http://www.who.int/cancer/prevention/diagnosis-screen
ing/cervical-cancer/en/ (Accessed April 25, 2018)

[6] OuyangW, Rutz S, Crellin N, et al. Regulation and functions of the IL-10
family of cytokines in inflammation and disease. Annu Rev Immunol
2011;29:71–109.

[7] Asadullah K, SterryW, Volk HD. Interleukin-10 therapy-review of a new
approach. Pharmacol Rev 2003;55:241–69.

[8] Niu YM, Du XY, Cai HX, et al. Increased risks between Interleukin-10
gene polymorphisms and haplotype and head and neck cancer: a meta-
analysis. Sci Rep 2015;5:17149.

[9] Bai CY, Shi XY, He J, et al. Association between IL-10 genetic variations
and cervical cancer susceptibility in a Chinese population. GenetMol Res
2016;15:

[10] Torres-Poveda K, Burguete-García AI, Cruz M, et al. The SNP at -592 of
human IL-10 gene is associated with serum IL-10 levels and increased
risk for human papillomavirus cervical lesion development. Infect Agent
Cancer 2012;7:32.

[11] Roh JW, KimMH, Seo SS, et al. Interleukin-10 promoter polymorphisms
and cervical cancer risk in Korean women. Cancer Lett 2002;184:
57–63.

[12] Shekari M, Kordi-Tamandani DM, MalekZadeh K, et al. Effect of anti-
inflammatory (IL-4, IL-10) cytokine genes in relation to risk of cervical
carcinoma. Am J Clin Oncol 2012;35:514–9.

[13] Singhal P, Kumar A, Bharadwaj S, et al. Association of IL-10 GTC
haplotype with serum level and HPV infection in the development of
cervical carcinoma. Tumour Biol 2015;36:2287–98.

http://www.who.int/cancer/prevention/diagnosis-screening/cervical-cancer/en/
http://www.who.int/cancer/prevention/diagnosis-screening/cervical-cancer/en/
http://www.md-journal.com


Wang et al. Medicine (2021) 100:3 Medicine
[14] Duvlis S, Dabeski D, Noveski P, et al. Association of IL-10 (rs1800872)
and IL-4R (rs1805010) polymorphisms with cervical intraepithelial
lesions and cervical carcinomas. J BUON 2020;25:132–40.

[15] Xingdong Xiong, Shengxiang Lu, Liqin Zeng. Correlation analysis
between IL-10-592A>C polymorphism and cervical cancer genetic
susceptibility. Chin J Eugenics Genet 2010;018:46–8.
6

[16] Zidi S, Gazouani E, Stayoussef M, et al. IL-10 gene promoter and intron
polymorphisms as genetic biomarkers of cervical cancer susceptibility
among Tunisians. Cytokine 2015;76:343–7.

[17] Ni J, Ye Y, Teng F, et al. Interleukin 10 polymorphisms and
cervical cancer risk: a meta-analysis. Int J Gynecol Cancer 2013;23:
126–33.


	The association between rs1800872 polymorphism in interleukin-10 and risk of cervical cancer
	1 Introduction
	2 Materials and methods
	2.1 Literature search strategy
	2.2 Inclusion and exclusion criteria
	2.3 Methodological quality assessment
	2.4 Data extraction
	2.5 Statistical analysis
	2.6 Heterogeneity and publication bias

	3 Results
	3.1 Basic condition of research data
	3.2 Meta-analysis and subgroup-analysis
	3.3 Sensitivity analysis
	3.4 Publication bias

	4 Discussion
	5 Conclusion
	Author contributions
	References


