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Interleukin-6 (IL-6) is a multifunctional cytokine that has been implicated in the etiology of
cancer. Several case—-control studies have been conducted to assess the association of
IL-6 -174G>C (rs1800795) polymorphism with the risk of cervical cancer, yet with conflict-
ing conclusions. To derive a more precise estimation of the relationship, we performed this
meta-analysis updated to June 2018. A total of seven original publications were identified
covering IL-6 -174G>C (rs1800795) polymorphism. Odds ratios (ORs) and 95% confidence
intervals (Cls) were used to assess the relationship strengths. Statistically significant rela-
tionship was observed between IL-6 -174G>C polymorphism and cervical cancer risk (OR
= 0.61, 95% CI: 0.40-0.94 for GG vs. CC, and OR = 0.77, 95% ClI: 0.64-0.93 for G vs.
C). Moreover, the significant association was found among Asians (OR = 0.46, 95% ClI:
0.29-0.75 for GG vs. CC, and OR = 0.70, 95% CI: 0.57-0.89 for G vs. C); hospital-based
subgroup (OR = 0.53, 95% CI: 0.38-0.72 for GG vs. CC, and OR = 0.73, 95% CI: 0.61-0.87
for G vs. C); and Hardy—-Weinberg equilibrium <0.05 (OR = 0.56, 95% CI: 0.37-0.86 for GG
vs. GC, and OR = 0.66, 95% CI: 0.47-0.93 for G vs. C). This meta-analysis showed the
evidence that the IL-6 -174G>C polymorphism was a low-penetrance susceptibility variant
for cervical cancer. Further large-scale case-control studies are needed to confirm these
results.

Introduction

Cervical cancer ranks the second most malignant diseases in women. Cervical cancer accounts for 528,000
new cases and 266,000 deaths worldwide each year, according to GLOBOCAN 2012 [1]. Although early
cervical cancer can be treated with radiation or surgery, metastatic cervical cancer is still incurable [2].
The etiology of cervical cancer has been largely explored, yet not totally elucidated. Growing evidence
demonstrates that genetic variant also plays a critical role in the initiation and development of cervical
cancer [3-5].

Previous studies have reported that inflammation plays a crucial role in the development of some can-
cers [6,7]. Inflammation favors tumorigenesis by damaging DNA [8], stimulating cell proliferation [9],
and stimulating angiogenesis [10]. Interleukin-6 (IL-6) is a phosphorylated glycoprotein containing 185
amino acids. IL-6 is one of the most widely recognized cytokines associated with inflammation [11,12].
It regulates several important cellular pathways including: cell proliferation, differentiation, immune re-
sponses, invasion, metastasis as well as carcinogenesis [13-16].

The human IL-6 gene, consists of five exons and four introns, is located on chromosome 7p21. Several
SNPs of IL-6 gene have been identified to be associated with cancer risk, but the most popular studied
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of the glucocorticoid receptor and thus repress transcriptional activation [20,21]. Recently, many studies investigated
the role of this polymorphism in the etiology of cervical cancer. However, the results of these studies remain conflict-
ing. With the aim to measure the correlation, we performed this comprehensive meta-analysis by adopting all eligible
studies.

Materials and methods

Publication search

The database web of science, Google Scholar, PubMed, EMBASE, CNKI, and Wanfang were used to search publica-
tions. The following keywords were adopted: “single nucleotide polymorphism or polymorphism or SNP or variant”
and “IL6 or IL-6 or interleukin-67, and “cervical cancer or cervical tumor or cervical neoplasm or cervical carcinoma”
Eligible studies were also extracted from the references from the obtained publications. The latest or the largest study
was included in the final meta-analysis, if there exist two or more articles containing overlapping data [18,22]. The
literature search was updated to June 2018.

Eligibility criteria

Studies finally selected for analysis should meet all the following items: (1) unrelated case—control studies; (2) original
epidemiological studies; (3) evaluation of the IL-6 -174G> C polymorphism and cervical cancer risk; (4) information
containing available genotype frequency that can help infer the odds ratios (ORs) and 95% confidence intervals (CIs).
Exclusion criteria were as follows: (1) case only studies or case reports; (2) meta-analyses or reviews; (3) studies
without detailed genotyping data; (4) duplicate publications.

Data extraction

We arranged two authors (Hai-Xia Duan and You-Yi Chen) to extract data independently. The data include: first
author’s surname, country, publication year, ethnicity, genotyping methods, the source of controls, and numbers of
cases and controls with GG, GC and CC genotypes. The conflicting data would be confirmed by the third author.

Statistical methods

STATA 11.0 software was adopted to perform all statistical analysis (Stata Corporation, College Station, TX).
Goodness-of-fit x> test was used to evaluate deviation from Hardy-Weinberg equilibrium (HWE) for the genotypes
of control subjects. We adopted three genetic models, homozygous model (GG vs. CC), heterozygous model (GG
vs. GC), and allele comparison (G vs. C) to investigate the association between IL-6 -174G>C polymorphism and
cervical cancer risk. OR and its corresponding CI was used to determine the relationship between IL-6 -174G>C
and cervical cancer risk. Stratification analyses were also performed by ethnicity, source of control, and HWE in
controls. Heterogeneity assumption was checked by a chi-square based Q-test. A P-value of more than 0.05 for the
Q-test indicated a lack of heterogeneity among the studies, so the summary OR estimate of each study was calculated
by the fixed-effects model (the Mantel-Haenszel method). Otherwise, the random effects model (DerSimonian and
Laird method) was used. Sensitivity analysis was conducted to determine the stability of the results by sequentially
excluding one study at a time and recalculating the pooled ORs and their corresponding 95% Cls. Furthermore, both
the Begg’s funnel plot and the Egger’s linear regression test were used to assess the potential publication bias. All the
statistics were two-sided with P value of <0.05 as significant findings.

Results

Study characteristics

Through literature search and selection based on the inclusion criteria, five articles were retrieved. Moreover, we
also extracted two articles from the references of the retrieval articles. A flow chart was carefully identified of the
search process in Figure 1. Finally, seven publications with 1452 cases and 2186 controls were used in the pooled
analysis (Table 1) [23-29]. Among them, three studies focused on Asians and four on Caucasians. Five studies were
hospital-based design and two were population-based design. The genotype frequencies of IL-6 promoter in controls
of five studies met the HWE expectation (P>0.05), except for two studies.

Quantitative synthesis
The summary results of meta-analysis were shown in Table 2 and Figure 2. Statistically significant relationship was
observed between IL-6 -174G> C polymorphism and cervical cancer risk in the two genetic models (OR = 0.61, 95%
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Figure 1. Flow diagram of the study selection process

Table 1 The baseline characteristics of all qualified studies in this meta-analysis

Control Genotype
Surname Year Country Ethnicity Source method Case Control HWE
GG GC CcC All GG GC cC All
Nogueira de Souza 2006 Brazil Caucasian PB PCR 24 32 0 56 148 102 3 253 0.001
(23]
Gangwar [28] 2009 India Asian HB PCR 107 36 17 160 142 51 7 200 0.372
Grimm [27] 2011 Austria Caucasian HB PCR 55 51 25 131 85 96 27 208 0.990
Lima Junior [29] 2012 Brazil Caucasian PB PCR 72 39 4 115 67 37 1 115 0.093
sequencing
Shi [24] 2014 China Asian HB PCR-RFLP 160 253 105 518 181 259 78 518 0.349
Pu [26] 2016 China Asian HB PCR 185 141 34 360 476 220 32 728 0.310
Sabrina Zidi [25] 2017 Tunisia Caucasian HB PCR 81 25 6 112 133 25 6 164 0.002

Abbreviations: HB, hospital based; HWE, Hardy-Weinberg equilibrium; PB, population based; PCR, polymerase chain reaction; PCR-RFLP, PCR-restriction
fragment length polymorphism.

Table 2 Meta-analysis of the association between IL-6 rs1800795 polymorphism and cervical cancer risk

Variables No. of studies Homozygous Heterozygous Allele
GG vs.CC GG vs. GC Gvs.C
OR (95% CI) Pphet OR (95% CI) Pphet OR (95% CI) phet
All 7 0.61 (0.40-0.94) 0.042 0.81 (0.64-1.03) 0.049 0.77 (0.64-0.93) <0.001
Ethnicity
Asian 3 0.46 (0.29-0.75) 0.099 0.81(0.58-1.12) 0.050 0.70 (0.57-0.89) 0.053
Caucasian 4 0.99 (0.47-2.09) 0.179 0.81 (0.54-1.22) 0.092 0.86 (0.64-1.17) 0.093
Control source
HB 5 0.53 (0.38-0.72) <0.001 0.84 (0.64-1.10) 0.044 0.73 (0.61-0.87)  0.097
PB 2 2.60 (0.86-7.86)  0.091 0.73(0.38-1.42)  0.100 0.96 (0.49-1.87)  0.035
HWE
>0.05 5 0.61 (0.37-1.02) 0.012 0.89 (0.68-1.17) 0.050 0.81 (0.64-1.02) 0.006
<0.05 2 0.66 (0.22-1.96) 0.696 0.56 (0.37-0.86) 0.706 0.66 (0.47-0.93) 0.875

Abbreviations: HB, hospital based; Het, heterogeneity; PB, population based.
Values in bold were significant findings if 95% Cls excluded 1.

CI: 0.40-0.94 for GG vs. CC, OR = 0.77, and 95% CI: 0.64-0.93 for G vs. C). However, the -174G>C polymorphism
was not associated with cervical cancer risk in heterozygous genetic model (OR = 0.81, 95% CI: 0.64-1.03 for GG vs.
GCQ). In the stratified analysis by race, we found that a significantly relationship among Asians (OR = 0.46, 95% CI:
0.29-0.75 for GG vs. CC, and OR = 0.70, 95% CI: 0.57-0.89 for G vs. C). Moreover, we also detected other significant
relationship among hospital-based subgroup (OR = 0.53, 95% CI: 0.38-0.72 for GG vs. CC, and OR = 0.73, 95% CIL:
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Figure 2. Forest plot of cervical cancer risk associated with the IL-6 -174G>C (G vs. C)
The squares and horizontal lines correspond to the study-specific OR and 95% CI. The area of the squares reflects the weight
(inverse of the variance). The diamond represents the summary OR and 95% CI.
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Figure 3. Sensitivity analysis of the summary OR coefficients on the association between IL-6 -174G>C polymorphism and
cervical cancer risk under allele comparison model

0.61-0.87 for G vs. C); and HWE < 0.05 (OR = 0.56, 95% CI: 0.37-0.86 for GG vs. GC, and OR = 0.66, 95% CI:
0.47-0.93 for G vs. C).

Heterogeneity and sensitivity analysis

Q test and I statistics were used to detect between-study heterogeneity. We detected significant heterogeneity among
all three genetic models (P<0.001) in the pooled analysis. Hence, the random-effect model was used to generate
wider CIs. In addition, sensitivity analysis was conducted to assess the stability of the results. However, no individual
study affected the overall OR, since omission of any single study made no materially difference (Figure 3).

Publication bias
Each study in this meta-analysis was performed to evaluate the publication bias by both Begg’s funnel plot and Egger’s

test. The shape of the funnel plots did not reveal any evidence of obvious asymmetry (Figure 4). In addition, statistical
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Figure 4. Begg’s funnel plot for publication bias test under allele comparison model
Each point represents a separate study for the indicated association.

evidence of Egger’s test also provided the none-existence of publication bias among the studies (data not shown).

Discussion

This meta-analysis explored the association between a commonly studied IL-6 -174G> C polymorphism and cervical
cancer risk. The obtained results suggested IL-6 -174G>C polymorphism may influence cervical cancer risk in a low
impact effect manner. To date, this meta-analysis represents the most powerful investigation in elucidating the role
of IL-6 -174G>C in cervical cancer risk.

Several studies have investigated the role of IL-6 -174G> C polymorphism in cervical cancer risk. In 2006, Nogueira
de Souza et al. [23] performed the first case-control study to assess whether IL-6 polymorphisms would impact the
risk of developing cervical cancer. Their study included 56 patients with cervical carcinoma and 253 population-based
control subjects from Brazilian women. Their results suggested that women carrying at least one C genotype in their
IL-6 promoter region (-174G>C) are at higher risk of developing cervical cancer. In 2009, Gangwar et al. [28] also
found a significant association of the IL-6 -174 CC genotype with risk of cervical cancer (OR = 3.16; P=0.014) in
Indian population. However, Grimm et al. failed to detect relationship between IL-6 -174G>C polymorphism and the
risk for cervical cancer [27]. A recent study by Pu et al. [26] found that cervical cancer risks were significantly higher
in carriers of C allele of rs1800795 polymorphism than those with GG genotype. By now, only one meta-analysis
by Liu et al. [30] was conducted to explore the association between IL-6 -174G>C and cervical cancer risk. This
meta-analysis was updated to July 2015 with five publications included (1210 cases and 1525 controls). Their results
showed that the C genotype of interleukin 6 rs1800795 is associated with higher cervical cancer risk. However, due
to the small sample size of the included studies, they did not perform subgroup analyses to clarify its association with
IL-6 gene.

To provide a robust clarification, we performed the updated meta-analysis by involving all the eligible studies
published. Overall, our analysis indicates that the genotypes of IL-6 -174G>C polymorphism are associated with
cervical cancer risk. Such phenomenon might be due to that rs1800795 of the IL-6 gene promoter influences the
binding of the glucocorticoid receptor and thus represses transcriptional activation, which lead to the development
of cervical cancer. Subgroup analysis by race suggested that C genotype significantly increased cervical risk among
Asians, but not Caucasians. These data suggested that the IL-6 -174G> C polymorphism may have different effect in
different ethnicities. To note, we failed to detect significant relationship among subgroup of HWE > 0.05, but HWE
< 0.05. The insufficient statistical power caused by relatively small number of studies should be considered.

Limitations of the current study were listed as follows. First, our pooled results may be biased by unmeasured or
residual confounders in the original studies. Thus it also should be cautious about the role of IL-6 -174G>C in cervical
cancer, because age, smoking and drinking status, exposing factors, and gene-environment interactions were not fully
adjusted in original studies. Second, some of the subgroup analysis only contained two studies; therefore, the subgroup
analyses were not fully implemented for the validity of conclusion was impaired. Third, significant between-study
heterogeneity was detected in some comparisons, which might impair the strength of the conclusions. Fourth, the
racial bias could not be eliminated as most of the studies included were performed in Asians and Caucasians in
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this research. The conclusion should be tested before applied to other populations again, due to the genetic and
geographical differences.

Conclusion

In conclusion, our results indicate that the C genotype of IL-6 -174G>C polymorphism might be associated with
higher cervical cancer risk. Our conclusion further helps to explain the etiology of cervical cancer. Yet, further
case—control investigations with standardized unbiased design and larger sample sizes are warranted to confirm our
findings.

Funding
This study was supported by grants from National Natural Science Foundation of China [31501210]; The social development of
science and technology research project shannxi province [2016SF-283].

Competing Interests
The authors declare that there are no competing interests associated with the manuscript.

Author Contribution

All authors contributed significantly to this study. H.X.D and X.J.L. designed the study. H.X.D., Y.Y.C., J.Z.S., and N.N.R. collected
the data and analyzed the data. H.X.D prepared the Tables and Figures. H.X.D. and X.J.L. wrote the paper. All the authors re-
viewed the manuscript and approved the manuscript.

Abbreviations
Cl, confidence interval; HWE, Hardy-Weinberg equilibrium; IL-6, interleukin-6; OR, odds ratio.

References

1 Torre, LA, Bray, F, Siegel, R.L., Ferlay, J., Lortet-Tieulent, J. and Jemal, A. (2015) Global cancer statistics, 2012. CA Cancer J. Clin. 65, 87108,
https://doi.org/10.3322/caac.21262

2 Uyar, D. and Rader, J. (2014) Genomics of cervical cancer and the role of human papillomavirus pathobiology. Clin. Chem. 60, 144—146,
https://doi.org/10.1373/clinchem.2013.212985

3 Munoz, N., Bosch, FX., de Sanjose, S., Herrero, R., Castellsague, X., Shah, K.V. et al. (2003) Epidemiologic classification of human papillomavirus types
associated with cervical cancer. N. Engl. J. Med. 348, 518-527, https://doi.org/10.1056/NEJMoa021641

4 Wang, S.S., Gonzalez, P, Yu, K., Porras, C., Li, Q., Safaeian, M. et al. (2010) Common genetic variants and risk for HPV persistence and progression to
cervical cancer. PLoS One 5, €8667, https://doi.org/10.1371/journal.pone.0008667

5 Wang, S.S., Bratti, M.C., Rodriguez, A.C., Herrero, R., Burk, R.D., Porras, C. et al. (2009) Common variants in immune and DNA repair genes and risk for
human papillomavirus persistence and progression to cervical cancer. J. Infect. Dis. 199, 20-30, https://doi.org/10.1086/595563

6 Marx, J. (2004) Cancer research. Inflammation and cancer: the link grows stronger. Science 306, 966—968,
https://doi.org/10.1126/science.306.5698.966

7 Coussens, L.M. and Werb, Z. (2002) Inflammation and cancer. Nature 420, 860-867, https://doi.org/10.1038/nature01322

8 Phoa, N. and Epe, B. (2002) Influence of nitric oxide on the generation and repair of oxidative DNA damage in mammalian cells. Carcinogenesis 23,
469-475, https://doi.org/10.1093/carcin/23.3.469

9 Moore, M.A. (2002) Cytokine and chemokine networks influencing stem cell proliferation, differentiation, and marrow homing. J. Cell. Biochem. Suppl.
38, 29-38, https://doi.org/10.1002/jch.10105

10 Jackson, J.R., Seed, M.P,, Kircher, C.H., Willoughby, D.A. and Winkler, J.D. (1997) The codependence of angiogenesis and chronic inflammation. FASEB
J. 11, 457-465, https://doi.org/10.1096/fasebj.11.6.9194526

11 Yudkin, J.S., Kumari, M., Humphries, S.E. and Mohamed-Ali, V. (2000) Inflammation, obesity, stress and coronary heart disease: is interleukin-6 the
link? Atherosclerosis 148, 209-214, https://doi.org/10.1016/S0021-9150(99)00463-3

12 Inoue-Mochita, M., Inoue, T., Kojima, S., Futakuchi, A., Fujimoto, T., Sato-Ohira, S. et al. (2018) Interleukin-6-mediated trans-signaling inhibits
transforming growth factor-beta signaling in trabecular meshwork cells. J. Biol. Chem. 293, 10975-10984, https://doi.org/10.1074/jbc.RA118.003298

13 Yonish-Rouach, E., Resnitzky, D., Lotem, J., Sachs, L., Kimchi, A. and Oren, M. (1991) Wild-type p53 induces apoptosis of myeloid leukaemic cells that
is inhibited by interleukin-6. Nature 352, 345-347, https://doi.org/10.1038/352345a0

14 Tanaka, T., Narazaki, M. and Kishimoto, T. (2012) Therapeutic targeting of the interleukin-6 receptor. Annu. Rev. Pharmacol. Toxicol. 52, 199-219,
https://doi.org/10.1146/annurev-pharmtox-010611-134715

15 Bernardo, D., Vallejo-Diez, S., Mann, E.R., Al-Hassi, H.0., Martinez-Abad, B., Montalvillo, E. et al. (2012) IL-6 promotes immune responses in human
ulcerative colitis and induces a skin-homing phenotype in the dendritic cells and Tcells they stimulate. Eur. J. Immunol. 42, 1337-1353,
https://doi.org/10.1002/€ji.201142327

16 Ancrile, B., Lim, K.H. and Counter, C.M. (2007) Oncogenic Ras-induced secretion of IL6 is required for tumorigenesis. Genes Dev. 21, 1714-1719,
https://doi.org/10.1101/gad. 1549407

6 (© 2018 The Author(s). This is an open access article published by Portland Press Limited on behalf of the Biochemical Society and distributed under the Creative Commons
Attribution License 4.0 (CC BY).


https://doi.org/10.3322/caac.21262
https://doi.org/10.1373/clinchem.2013.212985
https://doi.org/10.1056/NEJMoa021641
https://doi.org/10.1371/journal.pone.0008667
https://doi.org/10.1086/595563
https://doi.org/10.1126/science.306.5698.966
https://doi.org/10.1038/nature01322
https://doi.org/10.1093/carcin/23.3.469
https://doi.org/10.1002/jcb.10105
https://doi.org/10.1096/fasebj.11.6.9194526
https://doi.org/10.1016/S0021-9150(99)00463-3
https://doi.org/10.1074/jbc.RA118.003298
https://doi.org/10.1038/352345a0
https://doi.org/10.1146/annurev-pharmtox-010611-134715
https://doi.org/10.1002/eji.201142327
https://doi.org/10.1101/gad.1549407

Bioscience Reports (2018) 38 BSR20181071 °
https://doi.org/10.1042/BSR20181071 '. (] EROE%ELAND
°

17 Abana, C.0., Bingham, B.S., Cho, J.H., Graves, A.J., Koyama, T., Pilarski, R.T. et al. (2017) IL-6 variant is associated with metastasis in breast cancer
patients. PLoS One 12, e0181725, https://doi.org/10.1371/journal.pone.0181725

18 Zhang, J.Z., Liu, C.M., Peng, H.P. and Zhang, Y. (2017) Association of genetic variations in IL-6/IL-6R pathway genes with gastric cancer risk in a
Chinese population. Gene 623, 1-4, https://doi.org/10.1016/j.gene.2017.04.038

19 Sghaier, I., Mouelhi, L., Rabia, N.A., Alsaleh, B.R., Ghazoueni, E., Aimawi, W.Y. et al. (2017) Genetic variants in IL-6 and IL-10 genes and susceptibility to
hepatocellular carcinoma in HCV infected patients. Cytokine 89, 62—67, https://doi.org/10.1016/j.cyt0.2016.10.004

20 Ray, A., LaForge, K.S. and Sehgal, P.B. (1990) On the mechanism for efficient repression of the interleukin-6 promoter by glucocorticoids: enhancer,
TATA box, and RNA start site (Inr motif) occlusion. Mol. Cell. Biol. 10, 5736-5746, https://doi.org/10.1128/MCB.10.11.5736

21 Fishman, D., Faulds, G., Jeffery, R., Mohamed-Ali, V., Yudkin, J.S., Humphries, S. et al. (1998) The effect of novel polymorphisms in the interleukin-6
(IL-6) gene on IL-6 transcription and plasma IL-6 levels, and an association with systemic-onset juvenile chronic arthritis. J. Clin. Invest. 102,
1369-1376, https://doi.org/10.1172/JCI2629

22 Cai, J., Ye, Q., Luo, S., Zhuang, Z., He, K., Zhuo, Z.J. et al. (2017) CASP8 -652 6N insertion/deletion polymorphism and overall cancer risk: evidence
from 49 studies. Oncotarget 8, 56780-56790, https://doi.org/10.18632/oncotarget.18187

23 Nogueira de Souza, N.C., Brenna, S.M., Campos, F., Syrjanen, K.J., Baracat, E.C. and Silva, I.D. (2006) Interleukin-6 polymorphisms and the risk of
cervical cancer. Int. J. Gynecol. Cancer 16, 1278-1282, https://doi.org/10.1111/j.1525-1438.2006.00521.x

24 Shi, W.J., Liu, H., Wu, D., Tang, Z.H., Shen, Y.C. and Guo, L. (2014) Stratification analysis and case-control study of relationships between interleukin-6
gene polymorphisms and cervical cancer risk in a Chinese population. Asian Pac. J. Cancer Prev. 15, 73577362,
https://doi.org/10.7314/APJCP.2014.15.17.7357

25 Zidi, S., Stayoussef, M., Alsaleh, B.L., Gazouani, E., Mezlini, A., Ebrahim, B.H. et al. (2017) Relationships between common and novel Interleukin-6 gene
polymorphisms and risk of cervical cancer: a Case-Control Study. Pathol. Oncol. Res. 23, 385-392, https://doi.org/10.1007/s12253-016-0127-9

26 Pu, X., Gu, Z. and Wang, X. (2016) Polymorphisms of the interleukin 6 gene and additional gene-gene interaction contribute to cervical cancer
susceptibility in Eastern Chinese women. Arch. Gynecol. Obstet. 294, 1305-1310, https://doi.org/10.1007/s00404-016-4175-x

27 Grimm, C., Watrowski, R., Baumuhlner, K., Natter, C., Tong, D. and Wolf, A. (2011) Genetic variations of interleukin-1 and -6 genes and risk of cervical
intraepithelial neoplasia. Gynecol. Oncol. 121, 537-541, https://doi.org/10.1016/j.ygyn0.2011.02.019

28 Gangwar, R., Mittal, B. and Mittal, R.D. (2009) Association of interleukin-6 -174G>C promoter polymorphism with risk of cervical cancer. Int. J. Biol.
Markers 24, 1116, https://doi.org/10.1177/172460080902400102

29 de Lima, Jr, S.F. and Crovella, S. (2012) Avaliagao dos polimorfismos nos genes das citocinas IL 6 (RS 1800795) e TGF- (RS 1982073) e (RS1800471)
e suas relagoes com o grau de leséo cervical em pacientes infectados pelo Papillomavirus humano., Recife: Universidade Faderal de Pernambuco,
Dissertacéo De Mestrado

30 Liu, H., Lyu, D., Zhang, Y., Sheng, L. and Tang, N. (2017) Association Between the IL-6 rs1800795 Polymorphism and the Risk of Cervical Cancer: A
Meta-Analysis of 1210 Cases and 1525 Controls. Technol. Cancer Res. Treat. 16, 662—667, https://doi.org/10.1177/1533034616672806

(© 2018 The Author(s). This is an open access article published by Portland Press Limited on behalf of the Biochemical Society and distributed under the Creative Commons Attribution 7
License 4.0 (CC BY).


https://doi.org/10.1371/journal.pone.0181725
https://doi.org/10.1016/j.gene.2017.04.038
https://doi.org/10.1016/j.cyto.2016.10.004
https://doi.org/10.1128/MCB.10.11.5736
https://doi.org/10.1172/JCI2629
https://doi.org/10.18632/oncotarget.18187
https://doi.org/10.1111/j.1525-1438.2006.00521.x
https://doi.org/10.7314/APJCP.2014.15.17.7357
https://doi.org/10.1007/s12253-016-0127-9
https://doi.org/10.1007/s00404-016-4175-x
https://doi.org/10.1016/j.ygyno.2011.02.019
https://doi.org/10.1177/172460080902400102
https://doi.org/10.1177/1533034616672806

