Int J Clin Exp Med 2017;10(2):3380-3386
www.ijcem.com /ISSN:1940-5901/I1JCEM0027725

Original Article

Association between CYP1A1 polymorphisms
and cervical cancer risk: a meta-analysis

in the Chinese population

Tie-Ling Li*, Dong-Jie Yao?, Fu-Juan Li3, Ling Guo*

1Department of Pathology, Mudangjiang Medical University, Mudangjiang 157011, China; 2Department of Quality
Control, The 2nd Affiliated Hospital of Mudangjiang Medical University, Mudangjiang 157011, China; *Laboratory
of Microbes and The Immune, Mudangjiang Medical University, Mudangjiang 157011, China; *Department of
Pathology, The 2nd Affiliated Hospital of Mudangjiang Medical University, Mudangjiang 157011, China

Received March 8, 2016; Accepted June 3, 2016; Epub February 15, 2017; Published February 28, 2017

Abstract: Background: Although various individual studies have evaluated the correlation between cytochrome
P450 1A1 (CYP1A1) polymorphisms and cervical cancer susceptibility, the results remain inconclusive. Therefore,
we performed a meta-analysis in the Chinese population to provide comprehensive data on the association be-
tween CYP1A1 polymorphisms and cervical cancer. Methods: Eligible studies were identified via databases such
as PubMed, Springer Link, Ovid, Chinese Wanfang Data Knowledge Service Platform, Chinese National Knowledge
Infrastructure (CNKI), and Chinese Biology Medicine (CBM), throughout December 2015. Pooled odds ratios (ORs)
and 95% confidence intervals (Cls) were used to assess the strengths of these associations. Results: Six studies
documenting a total of 1239 cases and 1144 controls were included in this meta-analysis. Overall, no significant as-
sociation was found between CYP1A1 polymorphisms and cervical cancer risk in the Chinese population. However,
in the stratified analysis by geographical areas, a significantly elevated risk of cervical cancer was associated with
CYP1A1 lle462Val variants in Northern China (G vs. A: OR = 1.77, 95% Cl = 1.17-2.67; GG vs. AA: OR = 4.13, 95%
Cl = 1.97-8.67; GG vs. GA+AA: OR = 2.71, 95% Cl = 1.37-5.37; GG +GA vs. AA: OR = 2.18, 95% ClI = 1.44-3.30).
Conclusions: This meta-analysis showed that the CYP1A1 lle462Val polymorphism may contribute to cervical can-
cer development in Northern China, and further studies in other ethic groups are required for definite conclusions.
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Introduction

Cervical cancer is the third most commonly
diagnosed cancer and the fourth leading cause
of cancer death in females worldwide, account-
ing for 9% (529,800) of the total new cancer
cases and 8% (275,100) of the total cancer
deaths among females in 2008 [1]. More than
85% of these cases and deaths occur in devel-
oping countries [1]. Squamous cell carcinoma
(SCC), adenocarcinoma (ADC), and adenosqua-
mous cell carcinoma (ADSC) are the three most
common histological subtypes of cervical can-
cer. The mechanisms of cervical cancer have
not been fully illustrated. Various evidence has
shown that certain types of the oncogenic virus
human papillomavirus (HPV) are closely related
to the occurrence of cervical cancer [2] and its

precursor lesion cervical intraepithelial neopla-
sia (CIN) [3]. However, only a small portion of
women go on to develop cervical cancer follow-
ing infection with HPV [4], and this suggests
that other factors, including genetic suscepti-
bility, may also contribute to cervical cancer. In
recent years, many common low-penetrance
genes have been identified as potential cer-
vical cancer susceptibility genes. Of these ge-
nes, an important one is cytochrome P450 1A1
(CYP1A1), which plays an essential role in the
metabolic activation of major classes of tobac-
co procarcinogen such as aromatic amines and
polycyclic aromatic hydrocarbons (PAHSs) [5]. So
it may affect the metabolism of the environ-
mental carcinogens and alter susceptibility to
cervical cancer [6-8]. Two functional polymor-
phisms have been most investigated in recent
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years. One is the 3801T>C substitution (Mspl)
in the 3’'non-coding region and the other is the
2455A>G (lle462Val) located in exon 7 [9].
Mspl and lle462Val polymorphisms have three
genotypes respectively: wild type (TT, AA), het-
erozygous type (TC, AG) and homozygous type
(CC, GG).

Some studies have attempted to clarify this
relationship between CYP1A1 polymorphisms
and cervical cancer, but there has been no defi-
nite consensus to date. Differences in study
results may be due to ethnic and geographical
heterogeneity of the patients studied, as well
as the limited number of patients included in
each study. For addressing the association
between CYP1A1 polymorphisms and cervical
cancer risk better, we performed a meta-analy-
sis of all eligible studies conducted in the
Chinese population.

Materials and methods
Search strategy and selection criteria

We performed a search for studies that exam-
ined associations between CYP1A1l polymor-
phisms and cervical cancer through Decem-
ber 2015. The databases included PubMed,
Springer Link, Ovid, Chinese Wanfang Data
Knowledge Service Platform, Chinese National
Knowledge Infrastructure (CNKI), and Chinese
Biology Medicine (CBM). No restriction was im-
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Figure 1. Flow diagram of the litera-

ation between CYP1A1l poly-
morphisms and cervical can-
cer, (2) they provided the
genetypes in cases and con-
trols, (3) participants were
Chinese population. Exclusion
criteria: (1) duplicate publications, (2) incom-
plete data, (3) no control, (4) meta-analyses,
letters, reviews, meeting abstract, or editorial
articles.

Data extraction

We conducted a systematic review and meta-
analysis in accordance with the guidelines pro-
vided by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRI-
SMA) statement. Two investigators indepen-
dently extracted data from all included pub-
lications and discrepancy was resolved by
consensus or a third reviewer. Titles and ab-
stracts of all identified studies were screen-
ed firstly. Full articles were scrutinized if the
title and abstract were ambiguous. We extract-
ed study characteristics from each included
study. The following information was extract-
ed from each report: first author’'s surname,
year of publication, geographic areas, source
of controls (population-based [PB] and hospi-
tal-based [HB]), sample size, numbers of cases
and controls for the Mspl and lle462Val ge-
notypes. Hardy-Weinberg equilibrium (HWE) in
controls was calculated from corresponding
genotype distributions.

Statistical analysis

The odd ratios (ORs) together with the 95%
confidence intervals (Cls) were used to asse-
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Table 1. Characteristics of studies included in the meta-analysis

Cases Controls HWE
References Source of Areas Polymorphism Cases  Controls Homozygous Heterozygous Wild Homozygous Heterozygous  Wild
controls number  number X2 P

type type type type type type
Huang 2006 HB Taiwan lle/Val 99 110 36 62 1 14 95 1 62.16 0.000
Li 2009 PB Shandong lle/Val 50 61 14 26 10 38 17 6 3.25 0.071
Li 2009 PB Shandong Mspl 50 61 21 22 7 29 26 6 0.00 0.961
Geng 2010 PB Anhui Mspl 176 112 89 78 9 71 36 5 0.03 0.873
Geng 2010 PB Anhui lle/Val 176 112 34 121 21 32 76 4 22.44 0.000
Ding 2011 PB Jiangsu, Shanghai lle/Val 280 280 72 129 79 83 100 97 22.57 0.000
Ding 2011 PB Jiangsu, Shanghai Mspl 280 280 126 104 50 118 115 47 418 0.041
Zhang 2011 HB Shanxi lle/Val 30 30 10 15 5 14 13 3 0.00 0.994
Shen 2013 PB Xinjiang Mspl 98 98 44 49 5 34 60 4 12.08 0.001
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Table 2. Association of the CYP1A1 lle/Val polymorphism on cervical

cancer susceptibility

association between CYP1-
A1l polymorphisms and
cervical cancer risk were

Analysis model n  OR (95% Cl) OR, (95% Cl) P, , ~€
- identified after document

Gvs. A Total analysis 5 1.23(0.80-1.89) 1.08 (0.92-1.27) 0.000 .. ..
duplication removed in dif-

HB 2 0.91(0.37-2.27) 0.75(0.53-1.06) 0.031 ferent databases. After

PB 3 1.23(0.80-1.89) 1.20 (1.00-1.43) 0.002 screening the titles and ab-

South China 2 0.78 (0.50-1.21) 0.85 (0.69-1.04) 0.272 stracts, 14 articles were

North China 3 1.77 (1.17-2.67) 1.68(1.28-2.21) 0.006 excluded because they we-

GG vs. AA Total analysis 5 2.06 (0.80-5.33) 1.38 (0.97-1.98) 0.013 re review articles, no con-
HB 2 1.41(0.69-6.84) 1.51(0.37-6.09) 0.285 trol group and irrelevant to

PB 3 2.51(0.71-8.89) 1.38(0.95-1.99) 0.003 the current study. Of the 9

South China 2 0.92 (0.60-1.41) 0.92 (0.60-1.41) 0.548 potentially relevant arti-

North China 3 4.09 (1.95-8.61) 4.13(1.97-8.67) 0.750 cles [10-17] identified for

GG vs. (M+GA) Total analysis 5 1.59 (0.71-3.57) 1.01(0.75-1.38) 0.028 full study retrieval, three
HB 2 1.61(0.42-6.16) 1.67 (0.42-6.13) 0.767 [10-12] were excluded due

PB 3 1.67 (0.56-4.99) 0.99 (0.72-1.35) 0.006 O duplicate studies. Fina-

South China 2 0.75(0.52-1.06) 0.75(0.52-1.06) 0.777 v 6 studies [13-18] met

North China 3 2.63(1.32-5.24) 2.71(1.37-5.37) 0.722 the !nolgs'on Cr'te.”a' The

(GG+GA) vs. AA Total analysis 5 1.28 (0.59-2.80) 1.19 (0.93-1.53) 0.000 publication year of involved
: ) ) : : ) studies ranged from 2006

HB 2 0.64(0.10-4.22) 0.46 (0.27-0.80) 0.003 to 2013. In total, 1239 ca-

PB 3 1.88(1.00-3.54) 1.56 (1.18-2.08) 0.021 ses and 1144 controls we-

South China 2 0.57 (0.12-2.65) 0.84 (0.61-1.15) 0.000 re involved in this meta-

North China 3 2.27 (1.24-4.18) 2.18 (1.44-3.30) 0.158 analysis, which evaluated

ORr: Odd ratio for random-effect model; ORf: Odd ratio for fixed-effect model; Ph: P
value for heterogeneity test; North China included Shandong, Anhui, Shanxi; South

China included Taiwan, Shanghai, Jiangsu.

ss the strengths of association between CY-
P1A1 polymorphisms and cervical cancer risk.
The presence of between-study heterogeneity
was investigated using the chi-square-based
Cochran’s Q statistic test with P-values <0.10.
When P value of the heterogeneity test was
>0.10, the fixed-effects model based on the
Mantel-Haenszel method was selected to sum-
marize the combined OR and their 95% CI.
Otherwise, the random-effects model based
on the DerSimonian and Laird method was
used. We compared the results of fixed-effects
model and random-effects model, to evaluate
the sensitivity of our analysis. For the pur-
pose of exploring sources of heterogeneity,
stratified analyses according to geographic
areas and source of controls were also per-
formed. All statistical analyses were conduct-
ed using the Stata 10.0 software (StataCorp,
College Station, TX).

Results

Description of included studies

Figure 1 graphically illustrates the trial flow
chart. A total of 23 articles that examined the
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the relationship between
CYP1A1  polymorphisms
and cervical cancer in Chi-
nese. The characteristics
of the included studies are summarized in
Table 1.

Meta-analysis results

Concerning CYP1A1 lle462Val polymorphism,
no significant association was found in the
total analyses and stratified analysis accord-
ing to source of controls. However, when we
performed a stratified analysis by geographi-
cal areas, a significantly elevated risk of cer-
vical cancer was associated with the variants
of lled62Val genotype in the population from
North China (for G vs. A: OR = 1.77, 95% CI =
1.17-2.67; for GG vs. AA: OR = 4.13, 95% CI =
1.97-8.67; for GG vs. GA+AA: OR = 2.71, 95% ClI
=1.37-5.37; for GG +GA vs. AA: OR = 2.18, 95%
Cl=1.44-3.30) (Table 2, Figure 2). With respect
to CYP1A1 Mspl polymorphism, it did not reach
significance in overall and subgroup analyses
(Table 3).

Sensitive analysis

In order to compare the difference and evalu-
ate the sensitivity of the meta-analyses, we
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Figure 2. The forest plot of subgroup analysis by geographical areas (CYP1A1 lle/Val, G vs. A).

Table 3. Association of the CYP1A1 Mspl polymorphism on cervical

cancer susceptibility

determined by a number of
genetic variations. The re-
lationship between CYP1-

Analysis model n  OR (95% ClI)
Cvs. T Total analysis 4 1.06 (0.83-1.35)
North China 3 1.13(0.78-1.64)
CCvs.TT Total analysis 4 1.09 (0.74-1.62)
North China 3 1.34 (0.66-2.75)
CCvs. (TT+TC) Total analysis 4 1.14 (0.78-1.64)
North China 3 1.29 (0.65-2.58)
(CC+TC) vs. TT Total analysis 4 1.04 (0.70-1.56)
North China 3 1.12 (0.61-2.06)

OR, (98% € Py A1 polymorphisms and cer-
1.04(0.87-1.24) 0.189 vical cancer risk attracted
1.13(0.88-1.46) 0.515 the attention of both doc-
1.09 (0.74-1.62) 0.853 tors and researchers. To
1.34 (0.66-2.75) 0.855 date, a number of studies
1.14 (0.78-1.64) 0.961 have reported the as-
1.29 (0.65-2.59) 0.951 sociation b.etween CYP:I.A;L
102(0.811.20) 0.059  Polymorphisms and cervi-

cal cancer risk, but the
1.16 (0.84-1.61) 0.045

results were inconclusive.

ORr: Odd ratio for random-effect model; ORf: Odd ratio for fixed-effect model; P,: P
value for heterogeneity test; North China included Shandong, Anhui, Shanxi; South

China included Taiwan, Shanghai, Jiangsu.

used both models (the fixed-effects model
and random-effects model) to evaluate the sta-
bility of the meta-analysis. All the significant re-
sults were not materially altered (Table 2).
Hence, results of the sensitivity analysis sug-
gest that the data in this meta-analysis are rel-
atively stable and credible.

Discussion

Convincing evidence has emerged that individ-
ual susceptibility to cervical cancer is partially
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Recently, there are several
published meta-analyses
regarding CYP1A1 polymo-
rphisms and cervical can-
cer risk [19-24]. Of these, two meta-analyses
[23-24] found the CYP1A1l polymorphisms
showed a positive association with cervical
cancer in Caucasians not in Asians, while Xia et
al. [22] found significant results in both
Caucasians and Asians. Regional and racial dif-
ference is one likely reason for the conflict
results. Therefore, we conducted this meta-
analysis to provide a more precise estimate of
the association between CYP1A1 polymor-
phisms and susceptibility to cervical cancer in
the Chinese population, in order to lessen the

Int J Clin Exp Med 2017:10(2):3380-3386
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impact of regional and racial differences. This
is the first meta-analysis demonstrating a vari-
ety of associations implicating CYP1A1 poly-
morphisms and cervical cancer risk in Chinese
people.

A total of 5 studies with 1239 cases and 1144
controls were included to systematically explore
the association between CYP1A1l polymor-
phisms and the risk of cervical cancer in this
meta-analysis. From the combined statistical
results, we did not find a significant association
between CYP1A1l polymorphisms and the risk
of cervical cancer in the overall analysis. To fur-
ther explain environmental factors can modu-
late the risk, a subgroup analysis stratified by
geographical areas was performed. We found
that G allele, GG genotype carries might have a
higher risk of cervical carcinoma in North
China, but not in South China. This result sug-
gested that differences in genetic backgrounds
as well as in the environment may influence the
association between CYP1A1 lle462Val poly-
morphism and cervical cancer risk.

Compared to the previous meta-analysis [19-
24], the current study included more research-
es which were conducted in the Chinese popu-
lation. The effects of gene-environment inter-
actions with respect to cervical cancer risk
were also determined by subgroup analyses.
Sensitivity analyses confirmed the reliability
and stability of the meta-analysis. Therefore,
our results indicated a significant association
between CYP1A1 lle462Val polymorphism and
cervical cancer in individuals from Northern
China.

There were some limitations to this meta-anal-
ysis. First, the meta-analysis has been obligato-
rily based on a rather limited number of stud-
ies; nevertheless, it seems that the underlying
associations were sizeable enough to reach
statistical significance despite the context of
relatively low statistical power. Second, this
ethnic-specific meta-analysis only included
data from Chinese patients with cervical can-
cer, and thus, our results are only applicable to
this ethnic group. Third, since this meta-analy-
sis was based primarily on unadjusted effect
estimates and Cls, confounding factors were
not controlled. Finally, due to the limitations of
funnel plotting, which requires a range of stud-
ies, we did not evaluate publication bias in this
meta-analysis.
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In conclusion, this meta-analysis demonstrates
that CYP1A1l lle462Val polymorphism might
contribute to individual susceptibility to cervi-
cal cancer in Northern China. Further studies
are needed to determine if the CYP1A1 poly-
morphism confer cervical cancer risk in other
ethnic groups. Cervical cancer is a multifacto-
rial disease caused by not only genetic factors
but also environmental factors, and studies
analyzing gene-gene and gene-environment
interactions are required to confirm our results.
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