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Abstract

Background: Cervical cancer, globally, ranks as the runner-up among the most prevalent forms of cancer affecting
women. The role of the tumor necrosis factor alpha (TNF-a) polymorphism in the susceptibility to cervical cancer has
been a subject of interest. However, the current evidence regarding this association remains inconclusive. Methods: To
address this uncertainty, eligible studies were systematically searched and retrieved from various databases including
Cochrane Library, EMBASE, PubMed, Web of Science, CNKI, and Wanfang database. The search was conducted
until September 01, 2023. The collected literature was then subjected to independent analysis by two authors. The
pooled odds ratio along with the corresponding 95% confidence interval was calculated using different genetic models.
Additionally, sensitivity and cumulative analyses were performed to assess the stability of the obtained results. Results:
A total of 29 case-control studies involving 8850 cases and 9286 controls were included in the present analysis. The
findings revealed that the TNF-a.rs1800629 polymorphism increased the risk of cervical cancer under the allele genetic
model (A vs. G: OR =1.277,95% CI=1.104-1.477, P =0.001) in the general population. Subgroup analysis based on
ethnicity demonstrated that this polymorphism was associated with an increased risk of cervical cancer in Caucasian
and African women, but not in Asians. Furthermore, subgroup analysis based on country of origin indicated a significant
correlation between the TNF-a rs1800629 polymorphism and an increased risk of cervical cancer in American and
Chinese women, but not in Iranian women. Conclusions: The findings from this meta-analysis suggest that the TNF-a
rs1800629 polymorphism is a risk factor for cervical cancer in the general population, particularly in Caucasian and
African women. However, further well-designed studies are warranted to validate these findings.
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Introduction most prevalent cause of cancer occurrence and fatality
in women across the globe [3], with a projected 604,000

Cervical cancer is a form of cancer that arises in the  fresh instances in 2020. Among the estimated 342,000
cells of the cervix, the inferior portion of the uterus that  fatalities resulting from cervical cancer in 2020 [4, 5],
connects to the vagina [1, 2]. Cervical cancer persists as 85% of the occurrences and 87% of the mortalities arise
a significant public health concern, ranking as the fourth  in countries with lower and middle incomes [6, 7]. The
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primary risk factor for cervical cancer is the contraction
of human papillomavirus (HPV) [8]. It is the foremost
cancer associated with HPV to be identified and holds
great potential for eradication [9, 10]. Cervical screening
utilizing the Pap smear method has been implemented in
numerous nations through either opportunistic or organized
screening initiatives, resulting in a substantial reduction
in the incidence and mortality rate of cervical cancer,
particularly in countries with an organized screening
program [11, 12]. The etiology of cervical cancer has
been associated with host genetic and environmental
determinants, notably the exposure to specific chemicals
and viruses [13, 14]. Among the environmental factors,
some of which are smoking, human papillomavirus
(HPV) infection, dietary habits, and sexually transmitted
infections, have been identified. However, the exact
manner in which host genes and environmental factors
influence the occurrence or vulnerability to cervical cancer
remains unclear [15, 16].

Persistent infection of high-risk HPV is a prerequisite
that is inadequate alone for the manifestation of cervical
cancer [17]. HPV infection is sufficient, albeit not
obligatory, for the manifestation of cervical cancer. HPV, a
double-stranded closed-circle DNA virus, has a propensity
to infiltrate the basal layer cells of squamous epithelium
as well as the cells in the transformation zone. HPV can
be classified into two types: high-risk and low-risk [18,
19]. High-risk HPV is inclined to infect the basal cells
in the cervical tissue and the proliferative cells in the
transformation zone, ultimately leading to carcinogenesis.
Among these types, HPV-16 and HPV-18 demonstrate the
most potent infectivity and the closest correlation with
cervical lesions [19]. Approximately 80% of women have
experienced HPV infection at some point in their lives;
however, the majority of these infections are transient,
as around 90% of infected individuals are capable of
spontaneously clearing the virus within 1 to 2 years.
Relevant research findings indicate that about 55% to
60% of cervical cancer cases are associated with HPV-16,
while 10% to 15% are linked to HPV-18 [20, 21]. Upon
infection with the HPV virus, the virus collaborates with
risk factors to undermine the body’s defense mechanism,
heighten susceptibility to HPV, and induce persistent
infection. Concurrently, the combination of HPV with
host cell genes can trigger gene recombination (including
deletions, translocations, and proto-oncogene activation)
in the host cells, thereby initiating and advancing the
development of cervical lesions [22]. Consequently,
screening for high-risk HPV is advantageous in facilitating
early detection, early diagnosis, and early treatment of
cervical cancer [19].

The identification of the factors that contribute to
HPV infection and the vigilant monitoring or meticulous
screening of the population at high risk can mitigate the
incidence and progression of cervical cancer [23]. With
the advancement of research, numerous risk factors
pertaining to the occurrence of cervical cancer have
been uncovered, particularly the pathogenic role played
by HPV. Several developed nations have implemented
initiatives encompassing HPV vaccination and screening,
yielding noteworthy outcomes [24, 25]. The risk
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prediction model has the capacity to amalgamate multiple
risk factors in order to prognosticate the likelihood of an
individual developing cervical cancer and precancerous
lesions. Prompt identification of high-risk cohorts can
more effectively steer the screening process, thus bearing
significant importance in the realm of cervical cancer
prevention and control [26, 24]. In recent times, multiple
cervical cancer risk prediction models have been globally
established, based on factors like HPV infection and
demographic characteristics. Nonetheless, there exists
a dearth of studies that have systematically collated and
evaluated the quality of these models, thereby impeding
the models’ ability to genuinely aid individual decision-
making [27].

The gene known as tumor necrosis factor-alpha
(TNF-a; OMIM 191160) is situated on the shorter arm
of chromosome 6 (6p21.33), spanning a length of 2,762
base pairs. This gene consists of 3 introns and 4 exons and
is closely associated with the major histocompatibility
complex region [28-30]. More specifically, a single
nucleotide polymorphism (SNP) located in the promoter
region at position G-308A has been linked to an increased
synthesis of TNF-a [31-33]. Various SNPs in the promoter
region of the TNF-a gene have been documented, with
particular attention given to two common SNPs: -308G>A
(rs1800629) and -238G>A (rs361525) polymorphisms.
These polymorphisms have been extensively studied
in relation to susceptibility to different types of cancer
[34, 35]. The TNF-a rs1800629 polymorphism in the
promoter region of the gene has been shown to have a
close association with the risk of various cancers, while
the impact of others remains uncertain. Polymorphisms
in TNF-a are primarily concentrated in the promoter
region and are closely linked to the risk of cervical cancer.
However, the relationship between the TNF-a rs1800629
polymorphism and cervical cancer has yielded conflicting
results in different populations. This discrepancy may be
attributed to factors such as ethnicity, source of control,
genotyping method, and sample size [36, 37]. Despite
previous meta-analyses that have been carried out, a
number of relevant studies have not been included in
these analyses [38-40]. Hence, we have conducted a meta-
analysis in order to obtain a more precise evaluation of the
correlation between the TNF-a rs1800629 polymorphism
and susceptibility to cervical cancer, incorporating all
available studies.

Materials and Methods

Search Strategy

We conducted a thorough search across various
databases, including PubMed, Google Scholar, EBSCO,
EMBASE, Web of Science, Wanfang, Ovid, Weipu, China
National Knowledge Infrastructure (CNKI), Islamic World
Science Citation Center (ISC), Scientific Information
Database (SID), and Cochrane library, to identify all
relevant articles discussing the relationship between the
TNF-01s1800629 polymorphism and cervical cancer. The
search terms used were “Cervical Cancer” OR “Cervical
Carcinoma” OR “Cervical tumor” OR “Uterine Cervix
Cancer” and “Tumor Necrosis Factor” OR “TNF-a” OR



“Cachexin” OR “Cachectin” and “-308G>A" OR “-308G/
A” OR “rs1800629” AND “Gene” OR “Single-Nucleotide
Polymorphism” OR “SNP” OR “Polymorphism” OR
“Genotype” OR “Allele” OR “Variation” OR “Mutation”.
The retrieval dates were not restricted, and the most
recent retrieval was conducted on September 01, 2023.
Furthermore, we manually examined the reference lists of
eligible studies, reviews, and previous meta-analyses to
identify any additional relevant studies that may have been
missed. Language restrictions were not imposed during
the search process. Two authors independently reviewed
and assessed the identified articles. Given that this study
is a systematic review and meta-analysis, ethical approval
was not required.

Eligibility Criteria

In brief, the inclusion criteria for the studies
encompassed the following aspects: (1) an examination of
the correlation between TNF-a rs1800629 polymorphism
and susceptibility to cervical cancer, (2) a case-control or
cross-sectional design, (3) availability of adequate data
to compute the odds ratio (OR) with a 95% confidence
interval (CI), (4) conformity of the control group to the
Hardy-Weinberg equilibrium (HWE) law, (5) provision
of original data, either directly or indirectly, pertaining
to the allele or genotype frequency of NF-a rs1800629
polymorphism in both the case and control groups, and
(6) consideration of two independent sample sets within
a single publication as distinct studies. Conversely, the
primary exclusion criteria consisted of: (1) studies solely
comprising cases without a control group, (2) randomized
controlled experimental, animal experimental, or cell
research, (3) incomplete or insufficiently published
information, or invalid original data, (4) family-based
and/or linkage studies, (5) case reports, reviews, abstracts,
letters to editors, or posters, and (6) duplications of
previous studies.

Data Extraction

Two reviewers independently and meticulously
extracted the data from eligible studies utilizing a
standardized protocol in accordance with the inclusion
criteria. In the event of any disagreement regarding the
included studies and data, the authors engaged in thorough
discussion to resolve the matter. However, if a conflicting
evaluation still persisted, the authors sought the expertise
of another author to arbitrate the dispute. In order to ensure
comprehensive analysis, an extensive range of data was
collected for each of the eligible case-control studies.
This included information such as the first authors, year
of publication, country, and ethnicity (Caucasian, Asian,
African, and Mixed). Furthermore, details regarding the
source of healthy controls (hospital-based studies and
population-based studies), as well as the number of cases
and controls, were also gathered. The numbers of cases
and controls for each genotype, along with the assessment
of Hardy-Weinberg equilibrium (HWE) in controls and
the minor allele frequency (MAF), were additionally
recorded.
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Statistical Analyses

All analyses were performed with the Comprehensive
Meta-Analysis (CMA) 2.0 software (Biostat, USA).
Two-sided P-values < 0.05 were considered statistically
significant. The allele frequencies of the polymorphism
from each study were calculated from genotype
distributions or from the minor allele frequencies (MAF)
provided in the studies. The correlation between the
TNF-a rs1800629 polymorphism in cervical cancer
susceptibility was assessed from the odds ratios (ORs)
and their corresponding 95% confidence intervals (95%
Cls) for each study in five genetic models i.e., allele (A
vs. G), homozygote (AA vs. GG), heterozygote (AG vs.
GG), dominant (AA+AG vs. GG) and recessive (AA vs.
AG+GQG). The Ztest was used to assess the significance
of the pooled OR, in which P<0.05 was considered as
statistically significant. Between-study heterogeneity
was analyzed by a chi-squared-based Q-statistic test,
in which the P-value <0.05 was considered significant.
In addition, we used the Higgins (I?) test to assess the
degree of between-study heterogeneity, in which the I
values of 25%, 50%, and 75% were nominally considered
low, moderate, and high estimates, respectively [41, 42].
Accordingly, the pooled ORs were calculated using a
fixed-effects (Mantel-Haenszel method) (if P>0.05 or
2<50%); otherwise, random-effects model (DerSimonian-
Laird method) was chosen (if P<0.05 or 1>>50%) based
on the level of heterogeneity. For each study, departure of
the TNF-a. -308G>A polymorphism frequencies in control
groups from the Hardy-Weinberg equilibrium (HWE) was
tested using the goodness-of-fit test (i. chi-square test), and
deviation was considered when P<0.05. We performed
subgroup according to ethnicity, source of controls,
genotyping methods, and HWE. Begg’s funnel plot and the
Egger’s test were used to determine the publication bias
with p <0.05 being statistically significant. the robustness
of results was tested by using sensitivity analysis and
excluding those studies departure from HWE. We also
performed subgroup analyses and a sensitivity analysis
to explore sources of heterogeneity. Subgroup analyses
stratified studies by ethnicity, ethnicity (African, Asian,
Caucasian, and mixed), country of origin (with more than
tree studies), sample size (<100,>100), the publication
year (<2010,>2010), detection method and source of
control (HB, PB, mixed, nested).

Results

The PRISMA diagram in Figure 1 provides an
overview of the study selection and exclusion process.
Meanwhile, the main characteristics of the eligible
studies can be found in Table 1. Initially, a total of 917
articles were retrieved from various resources such as
PubMed, Scopus, Google Scholar, and others. However,
588 of these articles were excluded during the review
of titles and abstracts due to not meeting the defined
eligibility criteria. This left us with 329 articles for full
text evaluation. Upon careful analysis of the full texts,
an additional 300 studies were excluded, resulting in a
total of 29 studies being included in this study (Table 1
and Figure 1). These 29 studies encompassed 8850 cases
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Table 1. Characteristics of the Case-Control Studies Included in the Meta-Analyses

First Author/Year Country SOC Genotyping Case/Control Cases Controls MAFs HWE
Ethnicity Method Genotype Allele Genotype Allele
GG AG AA G A GG AG AA G A

Jang 2001 Korea(Asian) PB PCR-RFLP 51/92 46 3 2 95 7 85 7 0 177 7 0.038 0.704
Calhoun 2002 USA(Caucasian) HB Sequencing 127/107 91 27 9 209 45 73 30 4 176 38 0.177 0.678
Stanczuk 2003 Zimbabwe(African) PB ARMS-PCR 103/101 74 28 1 176 30 81 18 2 180 22 0.108 0.41

Gostout 2003 USA(Caucasian) HB Sequencing 127/175 91 27 9 209 45 117 53 5 287 63 0.18 0.731

Duarte 2005 Portugal(Caucasian) PB PCR-RFLP 195/244 138 50 7 326 64 200 40 4 440 48 0.098 0.236
Deshpande 2005 USA(Caucasian) HB Sequencing 258/411 188 54 16 430 86 297 100 14 694 128 0.155 0.13

Govan 2006 South Africa(African) HB ARMS-PCR 244/228 174 62 8 410 78 172 46 10 390 66 0.144 0.005
Kohaar 2007 India(Asian) HB PCR-RFLP 120/165 94 22 4 210 30 150 15 0 315 15 0.045 0.54

Wang 2009 China(Asian) PB TagMan 456/800 386 67 3 839 73 666 126 8 1458 142 0.088 0.457
Singh 2009 India(Asian) HB PCR-RFLP 150/162 122 17 11 261 39 147 11 4 305 19 0.058 <0.001
Ivansson 2010 Sweden(Caucasian) PB TagMan 1263/552 891 340 32 2122 404 396 138 18 930 174 0.157 0.169
Zu 2010 China(Asian) HB PCR 83/91 30 50 3 110 56 66 16 9 148 34 0.186 <0.001
Wang 2011 China(Asian) PB PCR 186/200 149 30 7 328 44 144 46 10 334 66 0.165 0.019
Zuo 2011 China(Asian) HB PCR-RFLP 239/110 158 81 0 397 81 83 25 2 191 29 0.131 0.941
Rotar 2014 Romania(Caucasian) HB PCR-RFLP 123/107 85 38 0 208 38 83 23 1 189 25 0.117 0.666
Wang 2012 China(Asian) HB PCR-RFLP 285/318 247 30 8 524 46 274 35 9 583 53 0.083 <0.001
Barbisan 2012 Argentina(Caucasian) HB PCR-RFLP 122/176 87 32 3 206 38 126 46 4 298 54 0.153 0.483
Badano 2012 Argentina(Caucasian) HB Sequencing 56/113 44 10 2 98 14 101 12 0 214 12 0.053 0.551
Sousa 2014 Portugal(Caucasian) PB TagMan 223/205 152 65 6 369 77 164 39 2 367 43 0.104 0.849
Zidi 2014 Tunisia(African) HB ARMS-PCR 130/260 55 33 43 143 119 141 35 84 317 203 0.39 <0.001
Roszak 2015 Poland(Caucasian) HB HMR 362/399 217 123 22 557 167 263 125 11 651 147 0.184 0.397
Chinchai 2016 Thailand(Asian) HB Sequencing 121/130 108 11 2 227 15 113 15 2 241 19 0.073 0.09

Li2018 China(Asian) HB PCR-RFLP 142/150 114 24 4 252 32 125 22 3 272 28 0.093 0.102
Babapour 2018 Iran(Asian) HB TagMan 91/161 28 50 13 106 76 94 61 6 249 73 0.227 0.306
Du 2019 China(Asian) HB Sequencing 1044/1100 780 168 96 1728 360 862 182 56 1906 294 0.134 <0.001
Duvlis 2020 Macedonia(Caucasian) HB M-PCR 113/134 109 4 0 222 4 127 6 1 260 8 0.03 0.008
Yan 2021 China(Asian) HB TagMan 980/1173 875 101 4 1851 109 1001 167 5 2169 177 0.075 0.492
Behbodi 2021 Iran(Asian) HB TagMan 265/153 157 102 6 416 114 43 88 22 174 132 0.431 0.032
Khorrami 2022 Iran(Asian) HB TagMan 146/169 84 39 23 207 85 81 77 11 239 99 0.293 0.193

Abbreviations: SOC, Source Of Controls; HB, Hospital Based; PB, Population Based; RFLP, Restriction Fragment Length Polymorphism; ARMS, Amplification-Refractory Mutation System; HMR, High Resolution Melting;

MAF, Minor Allele Frequency; HWE, Hardy-Weinberg Equilibrium.
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PRISMA 2009 Flow Diagram

Figure 1. Flow Diagram of Selecting Eligible Studies for t

and 9286 controls for cervical cancer [43-71]. The details
of the TNF-a rs1800629 polymorphism in each study,
including the frequency in cervical cancer, the results of
the HWE test in control groups, and the MAFs, can be
found in Table 1. Among these studies, 10 were conducted
on Asian populations and 14 on Caucasian populations. In
terms of genotyping methods, 8 studies used PCR, 11 used
TagMan, 4 used PCR-RFLP, and one used MALDI-TOF.
The distribution of genotypes in all studies was consistent
with HWE, with the exception of six studies on cervical
cancer (Table 1).

Quantitative Synthesis
Overall Analysis

Table 2 presented the primary findings of the
meta-analysis conducted on the TNF-a rs1800629
polymorphism’s impact on cervical cancer susceptibility.
Our comprehensive analysis, which included 29 studies
and involved 8850 cases and 9286 controls, demonstrated

c Records identified through Additional records identified
(=] . . :
= database searching published up to through other sources published up
o September 01, 2023 to September 01, 2023
H= ks _
= (n=917) (n=0)
e
U
=
v v
g Records excluded (n = 216)
Records scree!'led after_removmg after = Irreverent after reading
duplicates (n = 329) titles and/or abstracts
-]
=
c
8 v
E -
=]
) Records screened
(n=113)
3 Full-text articles excluded,
. with reasons (n = 84)
Full-text articles assessed for ! |
ligibility (n = 113) _| Review, case reports, letters
__5:-_ eligl ¥ 7| to editors, evaluated other
;_E_ diseases instead of cercical
B0 cancer, not relevant to TNF-a
= gene.
Y
Studies included in
gualitative synthesis
s 3 {(n=29)
o
1] h 4
°
% Studies included in quantitative synthesis
= n = 29 case-control studies with 8850 cases and 9286 controls

he Meta-Analysis.

a noteworthy association between the TNF-a rs1800629
polymorphism and cervical cancer susceptibility under
the allele genetic model (A vs. G: OR = 1.277, 95%
CI=1.104-1.477, P=0.001) among females.

Subgroup Analysis

In the subgroup analysis that considered ethnicity,
a noteworthy increase in the risk of cervical cancer
was observed among Caucasian women (Table 2). This
increase was observed under four different models,
namely allele (A vs. G), homozygote (AA vs. GG),
dominant (AA+AG vs. GG), and recessive (AA vs.
AG+GG). The corresponding odds ratios (OR) and
their respective 95% confidence intervals (CI) were
1.233 (1.043-1.450, P = 0.011), 1.540 (1.117-2.122,
P = 0.008), 1.206 (1.002-1.453, P = 0.048), and 1.522
(1.107-2.094, P = 0.010). Similarly, African women
showed an increased risk of cervical cancer under three
models, namely allele, homozygote, and dominant. The
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Table 2. Results of Meta-Analysis for Association of TNF-a rs1800629 Polymorphism with Cervical Cancer and in

Different Subgroups.
Polymorphism Genetic Model Type of Heterogeneity Odds Ratio Publication Bias
Model " oy p OR  95%CI Z, Py Py P

Overall Avs. G Random  79.99 <0.001 1.2 1.024-1406 225 0.024 0222 0.276
AAvs. GG Random  63.61 <0.001 1.318 0.937-1.855 1.585 0.113 0.778 0.656
AG vs. GG Random  78.99 <0.001 1.161 0.957-1.409 1.515 0.13 0.17  0.151
AA+AGvs.GG  Random  79.75 <0.001 1.199 0.997-1441 1932 0.053 0.156 0.213
AAvs.AG+GG  Random 58.6 <0.001 1.28 0.933-1.756 1.526 0.126 0.807 0.651

Ethnicity

Asian Avs. G Random  88.08 <0.001 1.178 0.887-1.566 1.13 0258 0.234 0.463
AAvs. GG Fixed 77.64 <0.001 1.193 0.642-2.217  0.559 0.576 1 0.537
AG vs. GG Random  85.61 <0.001 1.098 0.791-1.523  0.557 0.577 0.137 0.238
AA+AGvs. GG  Random  87.42 <0.001 1.162 0.840-1.608 0.906 0.365 0.092 0.354
AAvs.AG+tGG  Random  72.62 <0.001 1.124 0.678-1.864 0.454 0.65 0.964 0.491

Caucasian Avs. G Random  45.73  0.048 1.233 1.043-1.450  2.53  0.011 1 0.462
AAvs. GG Fixed 1647 0287 154 1.117-2.122  2.637 0.008 0.876  0.55
AG vs. GG Random 4849  0.035 1.144 0.937-1.397 1324 0.186 0.64  0.907
AA+AGvs.GG  Random  46.11  0.046 1206 1.002-1.453 1977 0.048 1 0.661
AA vs. AG+GG Fixed 16.88 0283 1.522 1.107-2.094 2.585 0.01  0.755 0.586

African Avs. G Fixed 0.764 1.245 1.005-1.542  2.008 0.045 1 0.802
AAvs. GG Fixed 0.537 1.156 0.757-1.766  0.672  0.502 1 0.289
AG vs. GG Fixed 2482 0264 1.67 1.228-2270 3.268 0.001 1 0.564
AA+AG vs. GG Fixed 0.615 1.443 1.103-1.888  2.679 0.007 1 0.766
AA vs. AG+GG Fixed 0.714 0947 0.635-1.411 -0.269 0.788 1 0.185

Country

China Avs. G Random  78.92 <0.001 1.073 0.829-1.389  0.539 0.59 0386 0.872
AAvs. GG Fixed 3543 0.146 1419 1.072-1.877 245 0.014 0.386 0.002
AG vs. GG Random 8391 <0.001 1.157 0.811-1.649 0.805 0421 0.063 0.166
AA+AGvs.GG  Random  82.7 <0.001 1.139 0.827-1.569 0.796 0.426 0265 0.463
AAvs.AG+tGG  Random  49.73  0.053 1.382 1.046-1.825 228 0.023 0.265 0.003

Iran Avs. G Random  96.56 <0.001 0951 0.323-2.800  -0.09 0.928 0.296 0.069
AAvs. GG Random 955 <0.001 1.028 0.082-12.86  0.022 0.983 1 0.967
AG vs. GG Random  94.52 <0.001 0.745 0.219-2.538  -047 0.638 0.296 0.155
AA+AGvs.GG  Random 9587 <0.001 0.825 0.217-3.141 -0.282 0.778 0296 0.178
AAvs.AG+tGG  Random  93.64 <0.001 1.17 0.152-9.010  0.151 0.88 1 0.858

USA Avs. G Fixed 0 0915 1.038 0.835-1.289  0.335 0.738 1 0.233
AAvs. GG Fixed 0 0932 1916 1.104-326 2311 0.021 1 0.658
AG vs. GG Fixed 0 0.714 0.769 0.584-1.013  -1.87  0.062 1 0.334
AA+AG vs. GG Fixed 0 0.802 0.897 0.695-1.157 -0.838 0.402 1 0.309
AA vs. AG+GG Fixed 0 0.891 2.046 1.183-3.537 2.563 0.0l 1 0.57

corresponding odds ratios (OR) and their respective 95%
confidence intervals (CI) were 1.245 (1.005-1.542, P =
0.045),1.670 (1.228-2.270,P=0.001), and 1.443 (1.103-
1.888, P=0.007). However, no significant association was
found between cervical cancer risk and ethnicity in Asian
women. Additionally, the correlation between the TNF-a
rs1800629 polymorphism and cervical cancer risk was
investigated among Chinese women and USA-American
women, stratified by country of origin. It was found
that the homozygote model and the d recessive model
showed a significant correlation with cervical cancer
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risk in Chinese women, with odds ratios (OR) and 95%
confidence intervals (CI) of 1.419 (1.072-1.877,P=0.014)
and 1.382 (1.046-1.825, P=0.023) respectively. Similarly,
in USA-American women, the homozygote model showed
a significant correlation with cervical cancer risk, with
odds ratios (OR) and 95% confidence intervals (CI) of
1.419 (1.072-1.877, P = 0.014). However, no significant
correlation was observed in Iranian women.

Heterogeneity Test and Sensitivity Analyses
We found a significant between study heterogeneity
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Study name Statistics for each study

Odds Lower Upper

ratio limit limit Z-Value p-Value
Jang 2001 1.863 0.635 5469 1.133 0.257
Calhoun 2002 0.997 0619 1.605 -0.011 0.991
Stanczuk 2003 1.395 0775 251 1.109 0.268
Gostout 2003 0.981 0643 1496 -0.090 0.928
Duarte 2005 1.800 1.205 2.687 2.874 0.004
Deshpande 2005 1.084  0.804 1.462 0.532 0.595
Govan 2006 1.124 0.788 1.605 0.645 0.519
Kohaar 2007 3.000 1.576 5.712 3.344 0.001
Wang 2009 0.893 0.665 1.200 0.750- 0.453
Singh 2009 2,399 1353 4.253 2.994 0.003
Ivansson 2010 1.018 0.838 1.235 0.176 0.860
Zu 2010 2.216 1.354 3.626 3.167 0.002
Wang 2011 0.679 0450 1.024  1.848- 0.065
Zuo 2011 1.344 0850 2124 1.265 0.206
Rotar 2014 1.381 0.803 2.374 1.168 0.243
Wang 2012 0.966 0.639 1.458 0.166- 0.868
Barbisan 2012 1.018 0648 1.599 0.077 0.938
Badano 2012 2.548 1.136 5711 2.271 0.023
Sousa 2014 1.781 1.194 2657 2.827 0.005
Zidi 2014 1.299 0962 1.755 1.710 0.087
Roszak 2015 1.328  1.035 1.703 2.233 0.026
Chinchai2016 0.838 0416 1.689 0.494- 0.621
Li 2018 1.234 0722 2107 0.768 0.442
Babapour 2018 2.446 1.650 3.625 4.454 0.000
Du 2019 1.351 1.143  1.597 3.522 0.000
Duvlis 2020 0.586 0.174 1.97T1 0.864- 0.387
Yan 2021 0.722 0.564 0.923 2.594- 0.009
Behbodi 2021 0.361 0.266 0.491 6.505- 0.000
Khorrami 2022 0.991 0.702 1.399 0.050- 0.960
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Figure 2. Forest Plot of TNF-a rs1800629 Polymorphism with Cervical Cancer under the Allele Genetic Model

(Avs. G).

for TNF-a rs1800629 polymorphism in cervical cancer
susceptibility under all five genetic models in general
population. Thus subgroup analysis was performed to
explore the source of heterogeneity (Figure 2). However,
the result indicated that ethnicity, source of controls, and
publication year were not the main factor responsible
for the heterogeneity in this meta-analysis. In order to
evaluate the stability of the pooled data for the TNF-a
rs1800629 polymorphism in cervical cancer susceptibility,
we conducted a sensitivity analysis by removing each
individual research from the analysis at a time. However,
sensitivity analysis showed that the initial results were not
considerably adjusted by omitting any individual study.
Nine studies had PHWE <0.05. Thus, we compared the
pooled data before and after excluding those studies and
there were slight changes in the results. It showed that the
changes of each genetic contrast model results were not
obvious, suggesting that the results of meta-analysis were
stable and reliable (Figure 3).

Publication Bias

Begg’s funnel plot and Egger’s test were utilized to
evaluate the publication bias of the literature. Neither
Begg’s funnel nor Egger’s test showed publication bias
under all five genetic models. The shape of the funnel
plots and Egger’s test (allele: P=0.108, dominant:

P=0.177, recessive: P=0.240, homozygous: P=0.132,
heterozygous: P=0.177) showed no publication bias. An
absence of publication bias was observed after removing
studies, not in agreement with the HWE and the study
modifying the value of the pooled OR and by subgroup
analyses.

Discussion

In recent times, there has been a significant level of
interest in the anti-tumor impact of TNF-a. This particular
cytokine, which is not specific to any species, possesses a
diverse range of biological activities and serves to combat
tumors, viruses, as well as boost the immune system.
Certain genes associated with tumors have the ability
to regulate the process of transcription and translation
through natural genetic variation, thereby influencing an
individual’s susceptibility to tumors. The susceptibility
of certain tumors is linked to functional single nucleotide
polymorphisms of the TNF gene. Research studies have
indicated that the A allele of TNF-a rs1800629 can
influence the binding of a transcriptional repressor known
as activator protein 2 (AP-2), leading to an increase in
TNF-a expression. Individuals who carry the mutant allele
of the TNF-a rs1800629 polymorphism face an elevated
risk of developing cervical cancer, breast cancer, and
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gastric cancer, while being less prone to developing oral
squamous cell carcinoma, bladder cancer, and multiple
myeloma. Govan et al., assert that TNF-a rs1800629
does not play a role in the occurrence of cervical cancer.
The inconsistency in research findings may be attributed
to the fact that tumor development is the outcome of the
combined action of multiple cytokines and other factors.
Furthermore, the expression of TNF-a is not solely
influenced by the rs1800629 polymorphism, as other sites
also have an impact on the expression of this gene.

A systematic review was conducted in this study to
investigate the correlation between the TNF-0.rs1800629
polymorphism and the risk of cervical cancer based on
29 studies encompassed 8850 cases and 9286 controls.
The findings indicated that the TNF-a rs1800629
polymorphism displayed an association with the risk of
cervical cancer under the allele genetic model (A vs. G:
OR=1.277,95% CI=1.104-1.477, P=0.001) within the
overall population. In the subgroup analysis conducted

on the basis of ethnicity, a noteworthy elevation in the
jeopardy of cervical cancer was detected in the Caucasian
and African female population. However, no such
correlation was observed in Asian women. Additionally,
after categorizing the subjects according to their country
of origin, a substantial association between the TNF-a
rs1800629 polymorphism and the risk of cervical cancer
was found in Chinese and USA-American women.
Conversely, no such link was noted among Iranian
women. It is worth emphasizing that the aforementioned
association between the TNF-a rs1800629 polymorphism
and cervical cancer susceptibility has been established
through a meticulous examination of a considerable
number of studies, ensuring the reliability and validity
of the findings. This comprehensive analysis serves as a
significant contribution to the existing body of literature
on the subject matter and offers valuable insights into
the genetic factors that play a role in the development
of cervical cancer among females. Furthermore, the
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substantial sample size utilized in this study enhances the
generalizability of the results and strengthens the argument
for the existence of a noteworthy association between the
TNF-01s1800629 polymorphism and the susceptibility of
cervical cancer. In 2020, Wang et al. conducted a pooled
study comprising 19 studies, which demonstrated that the
TNF-a rs1800629 polymorphism was linked to cervical
cancer under the dominant model (p = 0.0004, OR 0.71,
95% CI 0.58-0.86), recessive model (p =0.0002, OR 1.46,
95% CI 1.19-1.79), heterozygote model (p = 0.002, OR
1.37, 95% CI 1.12-1.68), and allele model (p < 0.0001,
OR 0.72, 95% C10.62-0.83) within the overall population.
Additionally, their subgroup analysis revealed that the
-308 G/A polymorphism was associated with the risk of
cervical cancer in both Asian and Caucasian women [72].
In 2019, Farbod et al. conducted a meta-analysis based on
20 studies involving 4,780 cases and 4,620 controls, which
showed that this polymorphism was significantly linked to
an increased risk of cervical cancer (A vs. G: OR 1.277;
95% CI 1.104-1.477; P=0.001; AA vs. GG: OR 1.333;
95% CI 1.062-1.674; P = 0.013; AG vs. GG: OR 1.307;
95% CI11.064-1.605; P=0.011; and AA+ AG vs. GG: OR
1.324;95% CI 1.104-1.587; P=0.002) within the overall
population [60]. Cai et al., in their meta-analysis of 19
studies, discovered a significant association between the
TNF-a rs1800629 polymorphism and the risk of cervical
cancer [73]. Furthermore, in another meta-analysis, Jin et
al. found that TNF-0 rs1800629 may confer susceptibility
to cervical cancer in an ethnicity-specific manner [74].
However, their meta-analyses erroneously did not include
all eligible and published studies.

The present meta-analysis was conducted using
comprehensive and more stringent search criteria and
newly published studies on the polymorphism rs 1800629
of TNF-o in relation to the risk of cervical cancer,
resulting in more dependable and precise findings.
Nevertheless, there were certain limitations associated
with this meta-analysis that need to be addressed in future
studies. Firstly, we only included eligible articles that
had been previously published, which implies that some
unpublished studies may have been overlooked, leading
to an inevitable publication bias. Secondly, since we only
retrieved studies from popular English and Chinese bio-
databases, studies published in other languages might
have been missed, potentially prejudicing the results
of the meta-analysis. Thirdly, in the stratified analyses
based on ethnicity, we were unable to obtain the number
of included studies for mixed populations, which limited
the statistical power to determine a true correlation
between the polymorphism rs1800629 of TNF-a and
the risk of cervical cancer in different populations.
Therefore, in order to conduct a more precise analysis
of this polymorphism in relation to cervical cancer,
additional studies from diverse ethnicities, especially
mixed populations, are necessary. Fourthly, in this meta-
analysis, we did not assess the stratified analyses based on
other confounding factors such as age, HPV, and lifestyle
due to insufficient relevant information in the primary
literature. Finally, cervical cancer is caused by interactions
between genes and between genes and the environment.
However, the possible effects of these interactions on the
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risk of cervical cancer were not taken into account due
to a lack of sufficient information in the primary studies.
Therefore, it is imperative to conduct further large-scale
studies in different populations, with more detailed data
and different environmental backgrounds, in order to
validate the interactions between genes and between genes
and the environment in relation to the polymorphism
-308G>A of TNF-a and susceptibility to cervical cancer.

In brief, we have performed a comprehensive
and systematic review of the correlation between
the TNF-a rs1800629 polymorphism and the risk of
developing cervical cancer. The amalgamation of these
data sets has revealed a significant association between
the TNF-a rs1800629 polymorphism and the risk of
cervical cancer in the overall population. Moreover, this
correlation has also been observed in both Caucasian and
African women, thereby suggesting that these specific
polymorphisms could potentially serve as predictive
biomarkers for assessing the susceptibility to cervical
cancer. Furthermore, subgroup analysis based on country
of origin indicated a significant correlation between the
TNF-a rs1800629 polymorphism and an increased risk
of cervical cancer in American and Chinese women,
but not in Iranian women. These compelling findings
contribute to the ever-growing body of knowledge in the
realm of genetic susceptibility to cervical cancer and hold
immense importance for prospective research endeavors
and clinical applications. However, it is essential to
underscore that further investigations in the form of well-
designed, large-scale studies are indispensable in order to
validate and further elucidate the results obtained from
our comprehensive analysis.

Author Contribution Statement

Conceptualization: Zahra Marzbanrad, Mojgan
Karimi-Zarchi; Data curation: Somayeyeh Noei-
Teymoordash, Maryam Motamedinasab; Formal
analysis: Shahla Noori-Ardebili, Maedeh Barahman;
Investigation: Maryam Motamedinasab, Sepideh Azizi,
Maedeh Barahman; Methodology: Mojgan Karimi-
Zarchi, Maedeh Barahman; Supervision: Mojgan Karimi-
Zarchi, Zahra Marzbanrad, Kazem Aghili; Validation:
Somayeyeh Noei-Teymoordash, Maryam Aghasipour;
Writing — original draft: Maryam Yeganegi, Ali Masoudi;
Writing — review & editing: Maryam Motamedinasab,
Kamran Alijanpour, Hossein Neamatzadeh.

Acknowledgements

Ethics approval

This article does not contain any studies with human
participants or animals performed by any of the authors.
An ethical approval was not necessary as this study was
a meta-analysis based on previous studies.

Consent to participate
Not applicable for this manuscript.

Data availability
The dataset used and/or analyzed during this study is



available from the corresponding author on a reasonable
request.

Conflicts of interest

The authors declare that they have no conflict of

interest.

References

1.

9.

10.

11.

12.

13.

Karimi Zarchi M, Behtash N, Chiti Z, Kargar S. Cervical
cancer and hpv vaccines in developing countries. Asian Pac
J Cancer Prev. 2009;10(6):969-74.

. Sravani AB, Ghate V, Lewis S. Human papillomavirus

infection, cervical cancer and the less explored role of
trace elements. Biol Trace Elem Res. 2023;201(3):1026-50.
https://doi.org/10.1007/s12011-022-03226-2.

. Hashemzehi A, Karimi-Zarchi M, Parsaeian SF, al e.

Association of il-6 -174g>c and -572g>c polymorphisms
with susceptibility to cervical cancer and ovarian cancer.
Asian Pac J Cancer Prev. 2021;22:2867-71.

. Sharma K, Machalek DA, Toh ZQ, Amenu D, Muchengeti

M, Ndlovu AK, et al. No woman left behind: Achieving
cervical cancer elimination among women living with hiv.
Lancet HIV. 2023;10(6):e412-¢20. https://doi.org/10.1016/
$2352-3018(23)00082-6.

. Lee J, Ismail-Pratt I, Machalek DA, Kumarasamy

S, Garland SM. The recovery strategies to support
cervical cancer elimination in lower-and middle-income
countries (Imics) following covid-19 disruptions. Prev
Med Rep. 2023;35:102291. https://doi.org/10.1016/j.
pmedr.2023.102291.

. Parsaeian SF, Asadian F, Karimi-Zarchi M, Setayesh S,

Javaheri A, Tabatabaie RS, et al. A meta-analysis for
association of xrcc3 rs861539, mthfr rs1801133, il-6
rs1800795, il-12b rs3212227, tnf-0. rs1800629, and tlr9
rs352140 polymorphisms with susceptibility to cervical
carcinoma. Asian Pac J Cancer Prev. 2021;22(11):3419-31.
https://doi.org/10.31557/apjcp.2021.22.11.3419.

. Farajkhoda T, Khoshbin A, Enjezab B, Bokaei M, Karimi

Zarchi M. Assessment of two emergency contraceptive
regimens in iran: Levonorgestrel versus the yuzpe. Niger J
Clin Pract. 2009;12(4):450-2.

. Doosti M, Bakhshesh M, Zahir ST, Shayestehpour M, Karimi-

Zarchi M. Lack of evidence for a relationship between high

risk human papillomaviruses and breast cancer in iranian

patients. Asian Pac J Cancer Prev. 2016;17(9):4357-61.
Karimi Zarchi M, Heydari E, Tabatabaie A, Moghimi M, Kooti
W. Diagnostic value of the caretm hpv test in screening for
cervical intraepithelial neoplasia grade 2 or worse. Asian Pac
J Cancer Prev. 2017;18(3):687-93. https://doi.org/10.22034/
apjcp.2017.18.3.687.
Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya
M, Ferlay J, et al. Estimates of incidence and mortality of
cervical cancer in 2018: A worldwide analysis. Lancet Glob
Health. 2020;8(2):e191-e203. https://doi.org/10.1016/s2214-
109x(19)30482-6.
Mousavi A, Karimi Zarchi M. Isolated cervical metastasis
of breast cancer: A case report and literature review. ] Low
Genit Tract Dis. 2007;11(4):276-8. https://doi.org/10.1097/
LGT.0b013e31803399bf.
Karimi Zarchi M, Akhavan A, Gholami H, Dehghani A,
Naghshi M, Mohseni F. Evaluation of cervical cancer risk-
factors in women referred to yazd-iran hospitals from 2002
to 2009. Asian Pac J Cancer Prev. 2010;11(2):537-8.
Pandey NO, Chauhan AV, Raithatha NS, Patel PK,
Khandelwal R, Desai AN, et al. Association of tlr4 and

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

DOI:10.31557/APJCP.2024.25.4.1155
TNF-o0. and Cervical Cancer

tlr9 polymorphisms and haplotypes with cervical cancer
susceptibility. Sci Rep. 2019:;9(1):9729. https://doi.
org/10.1038/s41598-019-46077-z.

Brito-Marcelino A, Duarte-Tavares RJ, Marcelino KB, Silva-
Neto JA. Cervical cancer related to occupational risk factors:
Review. Rev Bras Med Trab. 2020;18(1):103-8. https://doi.
0rg/10.5327/21679443520200419.

Hull R, Mbele M, Makhafola T, Hicks C, Wang SM, Reis RM,
et al. Cervical cancer in low and middle-income countries.
Oncol Lett. 2020;20(3):2058-74. https://doi.org/10.3892/
01.2020.11754.

Nazari E, Hasanzadeh M, Rezvani R, Rejali M, Badpeyma
M, Delaram Z, et al. Association of dietary intake and
cervical cancer: A prevention strategy. Infect Agent Cancer.
2023;18(1):42. https://doi.org/10.1186/s13027-023-00517-
8.

Karimi-Zarchi M, Tabatabaie A, Dehghani-Firoozabadi A,
Shamsi F, Baghianimoghaddam M, Dargahi M, et al. The
most common type of hpv in women with atypical squamous
cell of undetermined significance (ascus) in pap smear in
iran-yazd. Int J Biomed Sci. 2015;11(4):173-5.

Bhat D. The ‘why and how’ of cervical cancers and
genital hpv infection. Cytojournal. 2022;19:22. https://doi.

org/10.25259/cmas_03 03 2021.

Ojha PS, Maste MM, Tubachi S, Patil VS. Human
papillomavirus and cervical cancer: An insight highlighting
pathogenesis and targeting strategies. Virusdisease.
2022;33(2):132-54. https://doi.org/10.1007/s13337-022-

00768-w.

Garolla A, Graziani A, Grande G, Ortolani C, Ferlin A.

Hpv-related diseases in male patients: An underestimated
conundrum. J Endocrinol Invest. 2024;47(2):261-74. https://
doi.org/10.1007/s40618-023-02192-3.

Tuerxun G, Abudurexiti G, Abulizi G. Prevalence, persistence,

clearance and risk factors for hpv infection in rural uyghur
women in china. BMC Womens Health. 2023;23(1):433.
https://doi.org/10.1186/s12905-023-02558-y.
Scarth JA, Patterson MR, Morgan EL, Macdonald A. The
human papillomavirus oncoproteins: A review of the host
pathways targeted on the road to transformation. J Gen Virol.
2021;102(3). https://doi.org/10.1099/jgv.0.001540.
Mojahed S, Karimi Zarchi M, Bokaie M, Salimi T. Attitude
and knowledge of iranian female nurses about human
papilomavirus infection and cervical cancer: A cross
sectional survey. J Prev Med Hyg. 2013;54(3):187-90.
He B, Chen W, Liu L, Hou Z, Zhu H, Cheng H, et al.
Prediction models for prognosis of cervical cancer:
Systematic review and critical appraisal. Front Public Health.
2021;9:654454. https://doi.org/10.3389/fpubh.2021.654454.
Jha AK, Mithun S, Sherkhane UB, Jaiswar V, Osong B,
Purandare N, et al. Systematic review and meta-analysis
of prediction models used in cervical cancer. Artif
Intell Med. 2023;139:102549. https://doi.org/10.1016/j.
artmed.2023.102549.

McGraw SL, Ferrante JM. Update on prevention and screening

of cervical cancer. World J Clin Oncol. 2014;5(4):744-52.
https://doi.org/10.5306/wjco.v5.i4.744.
Bowden SJ, Doulgeraki T, Bouras E, Markozannes G,
Athanasiou A, Grout-Smith H, et al. Risk factors for
human papillomavirus infection, cervical intraepithelial
neoplasia and cervical cancer: An umbrella review and
follow-up mendelian randomisation studies. BMC Med.
2023;21(1):274. https://doi.org/10.1186/312916-023-
02965-w.

Sobhan MR, Mahdinezhad-Yazdi M, Aghili K, Zare-Shehneh
M, Rastegar S, Sadeghizadeh-Yazdi J, et al. Association of
tnf-0-308 g > a and -238g > a polymorphisms with knee

Asian Pacific Journal of Cancer Prevention, Vol 25 1165



Zahra Marzbanrad et al

29.

30.

osteoarthritis risk: A case-control study and meta-analysis.
J Orthop. 2018;15(3):747-53. https://doi.org/10.1016/j.
jor.2018.05.047.

Aslebahar F, Neamatzadeh H, Meibodi B, Karimi-Zarchi
M, Tabatabaei RS, Noori-Shadkam M, et al. Association
of tumor necrosis factor-a (tnf-a) -308g>a and -238g>a
polymorphisms with recurrent pregnancy loss risk: A meta-
analysis. Int J Fertil Steril. 2019;12(4):284-92. https://doi.
org/10.22074/ijfs.2019.5454.

Razmpoosh E, Safi S, Mazaheri M, Salehi-Abargouei A,
Abdollahi N, Nazari M, et al. Effects of oral nigella sativa
oil on the expression levels and serum concentrations of
adiponectin, ppar-y, and tnf-a in overweight and obese
women: A study protocol for a crossover-designed, double-
blind, placebo-controlled randomized clinical trial. Trials.
2019;20(1):512. https://doi.org/10.1186/s13063-019-3568-
0

31. Aflatoonian M, Moghimi M, Akbarian-Bafghi MJ, Morovati-

32.

33.

34.

35.

36.

37.

38.

39.

40.

Sharifabad M, Jarahzadeh MH, H N. Association of tnf-a
-308g>a polymorphism with susceptibility to celiac disease:
A systematic review and meta-analysis. Arq Gastroenterol.
2019;56:88-98.

Ferdosian F, Dastgheib SA, Hosseini-Jangjou SH, Nafei
Z, Lookzadeh MH, Noorishadkam M, et al. Association of
tnf-a rs1800629, casp3 rs72689236 and fegr2a rs1801274
polymorphisms with susceptibility to kawasaki disease:
A comprehensive meta-analysis. Fetal Pediatr Pathol.
2021;40(4):320-36. https://doi.org/10.1080/15513815.20
19.1707917.

Shirinzadeh-Dastgiri A, Saberi A, Vakili M, Marashi SM.
21-year-old female with pneumothorax and massive air leak
following blunt trauma; a photo quiz. Arch Acad Emerg Med.
2022;10(1):e24. https://doi.org/10.22037/aaem.v10i1.1513.
Azarpira MR, Ghilian MM, Sobhan MR, Mehdinezhad-
Yazdi M, Aghili K, Miresmaeili SM, et al. Association of
mthfr and tnf-a genes polymorphisms with susceptibility to
legg-calve-perthes disease in iranian children: A case-control
study. J Orthop. 2018;15(4):984-7. https://doi.org/10.1016/].
jor.2018.08.042.

Sheikhpour E, Noorbakhsh P, Foroughi E, Farahnak S, Nasiri
R, Neamatzadeh H. A survey on the role of interleukin-10
in breast cancer: A narrative. Rep Biochem Mol Biol.
2018;7(1):30-7.

Davari HM, Rahim MM, Ershadi RM, Rafieian SM,
Mardani PM, Vakili MM, et al. First iranian experience of
the minimally invasive nuss procedure for pectus excavatum
repair: A case series and literature review. Iran J Med Sci.
2018;43(5):554-9.

Ahmadi SAY, Sayad S, Shahsavar F, et al. Expression of
angiogenesis-related genes in a group of iranian cases
of breast cancer. Curr Pharmacogenomics Person Med.
2021;17:197-205.

Motamedi S, Majidzadeh K, Mazaheri M, Anbiaie R,
Mortazavizadeh SM, Esmaeili R. Tamoxifen resistance and
cyp2d6 copy numbers in breast cancer patients. Asian Pac J
Cancer Prev. 2012;13(12):6101-4. https://doi.org/10.7314/
apjcp.2012.13.12.6101.

Amini K, Vakili Ogharood M, Davari M, Ershadifard S,
Asadi H. A case of a fractured fragment of tracheostomy
tube entering the left bronchus: A case report. Journal of
Babol University of Medical Sciences. 2021;23(1):393-7.
https://doi.org/10.22088/jbums.23.1.393.

Farbod M, Dastgheib SA, Asadian F, Karimi-Zarchi M,
Sayad S, Barahman M, et al. Association of il-8 -251t&gt;a
and il-18 -607c&gt;a polymorphisms with susceptibility to
breast cancer - a meta-analysis. Klin Onkol. 2022;35(3):181-
9. https://doi.org/10.48095/ccko2022181.

1166 Asian Pacific Journal of Cancer Prevention, Vol 25

4

—

42.

43.

44,

45.

46.

47.

48.

49.

50.

5

[y

52.

53.

54.

55.

. Vakili Ojarood M, Khanghah AS, Belalzadeh M. Gangrenous

ischemic colitis due to acute promyelocytic leukaemia, and
myelofibrosis in a 62-year-old man suffering from esrd; case
report. Int J Surg Case Rep. 2021;89:106663. https://doi.
org/10.1016/j.ijscr.2021.106663.

Gholi-Nataj M, Rafieian S, Barahman M, Shirinzadeh-
Dastgiri A, Vakili M, Ershadi R, et al. A meta-analysis
for prevalence of lung cancer patients with sars-cov-2
infection during the covid-19 pandemic. 2022. https://doi.
org/10.14744/ejmo.2022.5053.

Stanczuk GA, Sibanda EN, Tswana SA, Bergstrom S.
Polymorphism at the -308-promoter position of the tumor
necrosis factor-alpha (tnf-alpha) gene and cervical cancer.
Int J Gynecol Cancer. 2003;13(2):148-53. https://doi.
org/10.1046/j.1525-1438.2003.13046.x.

Jang WH, Yang Y1, Yea SS, Lee YJ, Chun JH, Kim HI,
et al. The -238 tumor necrosis factor-alpha promoter
polymorphism is associated with decreased susceptibility
to cancers. Cancer Lett. 2001;166(1):41-6. https://doi.
org/10.1016/s0304-3835(01)00438-4.

Calhoun ES, McGovern RM, Janney CA, Cerhan JR, Iturria
SJ, Smith DI, et al. Host genetic polymorphism analysis in
cervical cancer. Clin Chem. 2002;48(8):1218-24.

Gostout BS, Poland GA, Calhoun ES, Sohni YR, Giuntoli
RL, 2nd, McGovern RM, et al. Tapl, tap2, and hla-dr2
alleles are predictors of cervical cancer risk. Gynecol
Oncol. 2003;88(3):326-32. https://doi.org/10.1016/s0090-
8258(02)00074-4.

Deshpande A, Nolan JP, White PS, Valdez YE, Hunt WC,
Peyton CL, et al. Tnf-alpha promoter polymorphisms
and susceptibility to human papillomavirus 16-associated
cervical cancer. J Infect Dis. 2005;191(6):969-76. https://
doi.org/10.1086/427826.

Duarte I, Santos A, Sousa H, Catarino R, Pinto D, Matos
A, et al. G-308a tnf-alpha polymorphism is associated with
an increased risk of invasive cervical cancer. Biochem
Biophys Res Commun. 2005;334(2):588-92. https://doi.
org/10.1016/j.bbrc.2005.06.137.

Govan VA, Constant D, Hoffman M, Williamson AL. The
allelic distribution of -308 tumor necrosis factor-alpha gene
polymorphism in south african women with cervical cancer
and control women. BMC Cancer. 2006;6:24. https://doi.
org/10.1186/1471-2407-6-24.

Kohaar I, Thakur N, Salhan S, Batra S, Singh V, Sharma A,
et al. Tnfalpha-308g/a polymorphism as a risk factor for hpv
associated cervical cancer in indian population. Cell Oncol.
2007;29(3):249-56. https://doi.org/10.1155/2007/418247.

. Wang SS, Bratti MC, Rodriguez AC, Herrero R, Burk RD,

Porras C, et al. Common variants in immune and DNA repair
genes and risk for human papillomavirus persistence and
progression to cervical cancer. J Infect Dis. 2009;199(1):20-
30. https://doi.org/10.1086/595563.

Wang Q, Zhang C, Walayat S, Chen HW, Wang Y. Association
between cytokine gene polymorphisms and cervical
cancer in a chinese population. Eur J Obstet Gynecol
Reprod Biol. 2011;158(2):330-3. https://doi.org/10.1016/].
¢jogrb.2011.05.019.

Wang N, Yin D, Zhang S, Wei H, Wang S, Zhang Y, et al.
Tnf-alpha rs1800629 polymorphism is not associated with
hpv infection or cervical cancer in the chinese population.
PLoS One. 2012;7(9):e45246. https://doi.org/10.1371/
journal.pone.0045246.

Singh H, Jain M, Sachan R, Mittal B. Association of tnfa
(-308g>a) and il-10 (-8 19c>t) promoter polymorphisms with
risk of cervical cancer. Int J Gynecol Cancer. 2009;19(7):1190-
4. https://doi.org/10.1111/IGC.0b013e3181a3a3af.

Zu F, Ai X, La L, Wu S, Z G. A preliminary study of tnfa



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

gene 308 single nucleotide polymorphism with cervical
cancer risk and hpv subtype infection in southern xinjiang
uygur patients [article in chinese]. Chung Hua Fu Chan Ko
Tsa Chih. 2010;45:709-11.

Ivansson EL, Juko-Pecirep I, Gyllensten UB. Interaction
of immunological genes on chromosome 2q33 and
ifng in susceptibility to cervical cancer. Gynecol
Oncol. 2010;116(3):544-8. https://doi.org/10.1016/j.
ygyno.2009.10.084.

Zuo F, Liang W, Ouyang Y, et al. Association of tnf-o gene
promoter polymorphisms with susceptibility of cervical
cancer in southwest china. . Lab Med. 2011;42:287-90.
Badano 1, Stietz SM, Schurr TG, Picconi AM, Fekete D,
Quintero IM, et al. Analysis of tnfa promoter snps and
the risk of cervical cancer in urban populations of posadas
(misiones, argentina). J Clin Virol. 2012;53(1):54-9. https://
doi.org/10.1016/j.jcv.2011.09.030.

Barbisan G, Pérez LO, Contreras A, Golijow CD. Tnf-a and
il-10 promoter polymorphisms, hpv infection, and cervical
cancer risk. Tumour Biol. 2012;33(5):1549-56. https://doi.
org/10.1007/s13277-012-0408-1.

Rotar IC, Muresan D, Radu P, Petrisor F, Apostol S,
Mariana T, et al. Tnf-a 308 g/a polymorphism and cervical
intraepithelial neoplasia. Anticancer Res. 2014;34(1):373-8.
Sousa H, Oliveira S, Santos AM, Catarino R, Moutinho
J, Medeiros R. Tumour necrosis factor alpha 308 g/a is a
risk marker for the progression from high-grade lesions to
invasive cervical cancer. Tumour Biol. 2014;35(3):2561-4.
https://doi.org/10.1007/s13277-013-1337-3.

Roszak A, Misztal M, Sowinska A, Jagodzinski PP. Tnf-a
-308 g/a as a risk marker of cervical cancer progression in
the polish population. Mol Diagn Ther. 2015;19(1):53-7.
https://doi.org/10.1007/s40291-015-0130-y.

Zidi S, Stayoussef M, Zouidi F, Benali S, Gazouani E,
Mezlini A, et al. Tumor necrosis factor alpha (-238 / -308)
and tnfrii-vntr (-322) polymorphisms as genetic biomarkers
of susceptibility to develop cervical cancer among
tunisians. Pathol Oncol Res. 2015;21(2):339-45. https://doi.
org/10.1007/s12253-014-9826-2.

Chinchai T, Homchan K, Sopipong W, Chansaenroj J,
Swangvaree S, Junyangdikul P, et al. Lack of associations
between tnf-apolymorphisms and cervical cancer in thai
women. Asian Pac J Cancer Prev. 2016;17(3):953-6. https://
doi.org/10.7314/apjcp.2016.17.3.953.

Li X, Yin G, Li J, Wu A, Yuan Z, Liang J, et al. The
correlation between tnf-o promoter gene polymorphism
and genetic susceptibility to cervical cancer. Technol
Cancer Res Treat. 2018;17:1533033818782793. https://doi.
org/10.1177/1533033818782793.

Du GH, Wang JK, Richards JR, Wang JJ. Genetic
polymorphisms in tumor necrosis factor alpha and
interleukin-10 are associated with an increased risk of
cervical cancer. Int Immunopharmacol. 2019;66:154-61.
https://doi.org/10.1016/j.intimp.2018.11.015.

67. Babapour N, Mehramiz M, Rastgar Moghadam A, Behboodi

68.

69.

N, Yousefi Z, Maftouh M, et al. Association of tnf-308 g>a
polymorphism located in tumor necrosis factor a with the
risk of developing cervical cancer and results of pap smear. J
Cell Biochem. 2019;120(4):5444-8. https://doi.org/10.1002/
jcb.27823.

Duvlis S, Dabeski D, Cvetkovski A, Mladenovska K,
Plaseska-Karanfilska D. Association of tnf-a (rs361525 and
rs1800629) with susceptibility to cervical intraepithelial
lesion and cervical carcinoma in women from republic of
north macedonia. Int J Immunogenet. 2020;47(6):522-8.
https://doi.org/10.1111/iji.12506.

Behboodi N, Farazestanian M, Rastgar-Moghadam A,

70.

71.

72.

73.

74.

DOI:10.31557/APJCP.2024.25.4.1155
TNF-o0. and Cervical Cancer

Mehramiz M, Karimi E, Rajabian M, et al. Association of a
variant in the tumor necrosis factor alpha gene with risk of
cervical cancer. Mol Biol Rep. 2021;48(2):1433-7. https://
doi.org/10.1007/s11033-021-06185-4.

Yang J, Wang Y, Zhang S, Li Y, Li C, Liu W, et al. The
association of tnf-o promoter polymorphisms with genetic
susceptibility to cervical cancer in a chinese han population.
Int J Gen Med. 2022;15:417-27. https://doi.org/10.2147/
ijgm.S350263.

Khorrami S, Zamani H, Hasanzadeh M, Mehramiz M,
Soleimani A, Zare Marzouni H, et al. Association of a
genetic variant in interleukin-10 gene with increased
risk and inflammation associated with cervical cancer.
Gene. 2022;807:145933. https://doi.org/10.1016/j.
gene.2021.145933.

Wang Y, Yang J, Huang J, Tian Z. Tumor necrosis factor-a
polymorphisms and cervical cancer: Evidence from a meta-
analysis. Gynecol Obstet Invest. 2020;85(2):153-8. https://
doi.org/10.1159/000502955.

Cail, Yang MY, Hou N, Li X. Association of tumor necrosis
factor-a 308g/a polymorphism with urogenital cancer
risk: A systematic review and meta-analysis. Genet Mol
Res. 2015;14(4):16102-12. https://doi.org/10.4238/2015.
December.7.22.

Jin Y. Association of single nucleotide polymorphisms
in tumor necrosis factor-alpha with cervical cancer
susceptibility. Cell Biochem Biophys. 2015;71(1):77-84.
https://doi.org/10.1007/s12013-014-0165-4.

Golel

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.

Asian Pacific Journal of Cancer Prevention, Vol 25 1167



