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SYSTEMATIC REVIEW AND META-ANALYSIS

Murine Double Minute 2 SNP T309G Polymorphism
and Urinary Tract Cancer Risk

A Meta-Analysis

Hui Ding, PhD, Yu Dai, Zhongyun Ning, Ning Fan, Zhiping Wang, PhD, Pei Li,
Liyuan Zhang, PhD, Yan Tao, and Hanzhang Wang

Abstract: Urinary tract cancer is a common cause of cancer-related
death. The etiology and pathogenesis of urinary tract cancer remain
unclear, with genetic and epigenetic factors playing an important role.
Studies of the polymorphism of murine double minute 2 (MDM2) have
shown inconclusive trends in the risk of urinary tract cancer.

To clarify this inconsistency, we conducted updated meta-analyses
to evaluate the role of MDM2 T309G polymorphism in urinary tract
cancer susceptibility.

Data sources were Pubmed (1966—May 2015), Chinese biomedicine
literature database (1978—May 2015), and hand searching of the
reference lists of included studies:

(1) research categories case-control study or a nested case-control
study; (2) information evaluating the association between the MDM2
SNP309 and urinary tract cancer risk; (3) studies with sufficient data to
perform a meta-analysis.

It included the use of odds ratios (ORs) to assess the strength of the
association, and 95% confidence intervals (CIs) give a sense of the
precision of the estimate. We used I for the assessment of between-
study heterogeneity, and publication bias was assessed using the funnel
plot and the Egger test. Statistical analyses were performed by Review
Manage, version 5.0 and Stata 11.0.

A total of 18 studies met the eligibility criteria and were included in
our analyses. Overall, there was no statistical association between
MDM2 SNP309 and prostate cancer risk for the allele contrast, the
GG genotype, the recessive genetic model, the dominant genetic model,
and prostate cancer risk in all subjects (OR =0.96, 95% CI 0.87-1.05,
P=0.36; OR=10.93, 95% CI 0.75-1.15, P=0.50; OR =1.00, 95% CI
0.87-1.15, P=0.99; OR=0.93, 95% CI 0.80—1.07, P=10.30), and
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between MDM2 SNP309 and bladder cancer risk (the allele contrast:
OR = 1.06, 95% CI 0.89-1.27, P =0.50; the GG genotype: OR =1.12,
95% CI1 0.79—-1.61, P =0.52; the dominant genetic model: OR = 1.03,
95% CI 0.83—1.28, P =0.78; the recessive genetic model: OR=1.12,
95% CI 0.84—1.49, P=0.45). However, there was positive association
between MDM2 SNP309 and kidney cancer risk for the allele contrast
(OR=1.24,95% CI 1.05-1.46, P =0.01), the GG genotype (OR =1.57,
95% CI1.11-2.20, P =0.01), dominant model contrast (OR = 1.30, 95%
CI1.00—1.68, P=0.05), the recessive genetic model (OR =1.37,95% CI
1.02-1.83, P=10.04).

First, only the data of published studies were included in this meta-
analysis. Unpublished studies tend to show more negative results;
therefore, publication bias may be present. Second, because of the lack
of the original data, we did not perform stratification analysis by age,
hormone levels, dietary habit, or other variables. This might have
caused confounding bias. Third, because the number of studies was
relatively small for kidney cancer, the results might not have enough
statistical power for us to investigate the association of the polymorph-
ism with kidney cancer susceptibility, and we could not perform
subgroup analyses. Finally, there were no studies about Africans in
this meta-analysis.

In summary, the results of our meta-analysis suggest an increased
risk role of the MDM2 SNP T309G in renal cancer. However, there
was no association between the MDM2 SNP T309G and prostate
cancer risk or between the MDM2 SNP T309G and bladder cancer
risk. Moreover, well-designed studies should estimate different ethni-
cities, degree of malignancy and clinical progression on the associ-
ation between MDM2 SNP309 and urinary cancer risk in the future.

(Medicine 95(12):e2941)

Abbreviations: MDM?2 = murine double minute 2.

INTRODUCTION

A s is well known, prostate cancer, bladder cancer, and kidney
cancer are the most common urolo%ic tumors. According to
the 2011 “‘Global cancer statistics,”’ prostate cancer is the
second most frequently diagnosed cancer and the sixth leading
cause of cancer death in males worldwide; bladder cancers are
the second most common urologic tumors, with an estimated
386,300 new cases diagnosed worldwide; kidney cancer is the
third leading cause of death among urologic tumors, and the rate
of incidence is 21.5 per 100,000 in 2008. The present studies® ¢
have demonstrated that genetics and diet are closely related with
the occurrence and development of urinary tract cancers. How-
ever, the etiology of these tumors is still unclear.

Recently, several studies have indicated that the poly-
morphism of p53 gene was associated with the urologic tumors.
The p53 protein is a key tumor suppressor protein that encoded
by the tumor protein 53 gene. The tumor suppression functions
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of p53 are widespread and mediated by various mechanisms,
where it regulates the cell cycle and initiates apoptosis in
response to severe DNA damage.” Several studies have demon-
strated that the degradation of p53 is regulated by the ubiquitin—
proteasome pathway.® Human mouse double-minute 2 protein
(MDM2) is a key negative regulator of p53 through several
mechanisms. MDM2 directly binds to p53, resulting in the p53
transactivation inactivity.g’12 Moreover, MDM2 also acts as
an ubiquitin protein ligase and controls p53 by targeting it
for proteasomal degradation.’”'? Therefore, overexpression of
MDM?2 and inactivation of p53 were associated with
oncogenesis.

A novel functional single nucleotide polymorphism (SNP,
1s2279744) was found that located 309 bp downstream from
intron 1 in the promoter of the MDM2 gene (SNP309, T>G)."?
This GG genotype of SNP309 binds stimulatory protein (Sp1)
with increased affinity; it can increase the expression of MDM2
and suppress the p53 pathway.13 For the past few years, a
number of epidemiological studies have been done to assess the
association between MDM?2 SNP309 and tumor risk in different
populations. Among the tumor types, urologic tumors including
prostate cancer, bladder cancer, and kidney cancer were also
evaluated. However, these results were inconsistent.'*!'> And
for the relatively small sample size of the published studies, it is
necessary to accumulate data from different studies to provide
evidence on the association of MDM2 SNP309 genetic poly-
morphisms with urologic tumors risk. Moreover, more studies
and large sample studies have been published in recent years.'®~
2! Therefore, we performed a systematic review and meta-
analysis to further estimate the overall urinary tract cancers
risk caused by the MDM2 SNP309 in patients.

MATERIALS AND METHODS

Publication Search

The following databases were searched: Pubmed (1966—
May 2015) and Chinese biomedicine literature database (1978—
May 2015) using the following search terms: (““murine double
minute 2” or “MDM2”") AND “‘polymorphism, Genetic’> AND
(“prostate cancer” or “bladder cancer” or “kidney neo-
plasms’) to identify all relevant articles on the subject. We
also searched the references of included studies to identify
additional potentially relevant studies. Hand searching of the
reference lists of included studies and reviews was undertaken
and contact was made with experts in the field, unpublished
studies were not sought. The search was not restricted by the
publication year or language.

Inclusion and Exclusion Criteria

The included studies met the following criteria: (1)
research categories case-control study or a nested case-control
study; (2) information evaluating the association between the
MDM?2 SNP309 and urinary tract cancers risk; (3) studies with
sufficient data to perform a meta-analysis. The following
studies were excluded: no control population, insufficient avail-
able data, duplicated articles, and the genotype distribution of
the control population was departure from Hardy—
Weinberg equilibrium.

Data Extraction

Data extraction was carried out independently by the same
authors using standard data extraction forms. Disagreements
were resolved in consultation with the third reviewer. For each
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study, the following characteristics were collected: first author’s
name, year of publication, tumor type (prostate cancer, bladder
cancer, or kidney cancer), ethnicity, and country of study
population, design of experiment (population- or hospital-based
controls), number of genotyped cases and controls, genotyping
method, p53 mutation status, the characteristics of the controls
and quality control. The patient ethnicities were categorized as
Caucasian, Asian, or African. When studies included subjects of
>1 ethnicity, genotype data were extracted separately according
to ethnicities for subgroup analyses.

Statistical Analysis

The strength of association between MDM2 SNP309 and
urinary cancer risk was measured by odds ratios (ORs) with
95% confidence intervals (Cls), including the allele G compared
with the allele A, the homozygous contrast (GG vs AA), the
dominant genetic model [(GG+GA) vs AA], and the recessive
genetic model [GG vs (GA+AA)]. The statistical significance
of the summary OR was determined using the Z-test.

P-test and chi-square test were used to evaluate the
heterogeneity between the studies. If P <0.10, it was considered
to have significant heterogeneity in statistics; and the I* value
was used to test the degree of heterogeneity (I*<25%, no
heterogeneity; I* 25-50%, moderate heterogeneity; 1*>50%,
large or extreme heterogeneity). To test the reliability of the
results, the Mantel—-Haenszel method (fixed-effects) and the
DerSimonian—Laird method (random-effects) were used to
estimate the pooled ORs, respectively. Publication bias was
assessed using inverted funnel plots. The significance of asym-
metry was determined using the 7 test, an asymmetric plot, and
P <0.05 was considered to indicate a possible publication bias.
Funnel plot asymmetry was also examined by using Egger’s
linear regression test.

As a research using systematic review and meta-analysis,
ethical approval of this study is not required. This work was
reported according to the PRISMA guidelines.?? Meta-analyses
were performed using Review Manager, version 5.0, software
(The Cochrane Information Management System, http://ims.co-
chrane.org/revman) and Software STATA version 11.0 (Stata
Corporation, College Station, TX). P <0.05 was considered
statistically significant.

RESULTS

Study Characteristics

A total of 18 studies '*'*72!2373! investigating the poly-
morphism of MDM2 SNP309 met our inclusion criteria
(Figure 1). The characteristics of each study are summarized
in Table 1. These studies were published from 2006 to 2015.
Eight studies reported the prostate cancer including 4 Asian
populations, 3 European populations and 1 USA populations; 7
studies reported the bladder cancer including 3 Asian popu-
lations and 4 European populations; and 3 studies reported the
renal cancer including 2 Asian populations and 1 European
populations, respectively. In all the studies, all controls were
free of prostate cancer, bladder cancer, and kidney cancer.

Quantitative Synthesis

A total of 5165 cases and 4785 controls were used to
analyze the association of the MDM2 T309G polymorphism
and prostate cancer risk. Seven studies including 1254 advanced
cases and 1787 controls were analyzed to study the association
between the T309G polymorphism and bladder cancer risk.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 1. Flowchart of meta-analysis.

Three studies including 567 advanced cases and 663 controls
were analyzed to study the association between the T309G
polymorphism and kidney cancer risk. For prostate cancer and
renal cancer, the studies mentioned quality control methods for
genotyping, such as randomly repeated assays or validation by
directed sequencing. For bladder cancer, 1 study used randomly
repeated assays as quality control methods for genotyping.>
The genotypic and allelic frequencies of the cases and controls
for T309G are listed in Table 2. All studies stated that the
distribution of genotypes in the control groups were consistent
with Hardy—Weinberg equilibrium.

MAIN RESULTS OF ALLELE AND SUBGROUP
ANALYSIS

Prostate Cancer

Because significant heterogeneity existed among the allele
contrast, the homozygous contrast, the recessive genetic model
and the dominant genetic model, a random-effects model was
used to pool the results. No significant difference was found
between the allele contrast and prostate cancer risk, between the
GG genotype and prostate cancer risk, between the recessive
genetic model and prostate cancer risk, between the dominant
genetic model and prostate cancer risk in all subjects
(OR=0.96, 95% confidence interval [CI] 0.87-1.05,
P=0.36; OR=093, 95% CI 0.75-1.15, P=0.50;
OR =1.00, 95% CI 0.87—-1.15, P=0.99; OR =0.93, 95% CI
0.80—1.07, P=0.30; Figures 2—5), respectively.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

In the subgroup analysis, according to ethnicity, similar
effects were detected under the allele contrast (OR =0.95,95%
CI10.79-1.14, P =0.55), the homozygous contrast (OR = 0.93,
95% CI 0.67—1.31, P=0.69), the recessive genetic model
(OR=1.00, 95% CI 0.87—1.16, P =0.96), and the dominant
genetic model (OR =0.90, 95% CI10.63—1.27, P =0.55) in the
Asian subgroup; and the allele contrast (OR =0.95, 95% CI
0.83—-1.09, P=0.45), the homozygous contrast (OR =0.88,
95% CI 0.62—1.26, P=0.50), the recessive genetic model
(OR=0.93, 95% CI 0.67—1.30, P =0.68), and the dominant
genetic model (OR =0.95,95% CI10.86—1.05, P=0.33) in the
European subgroup. According to study design, similar effects
were detected under the allele contrast (OR =0.90, 95% CI
0.75-1.08, P=0.25), the homozygous contrast (OR =0.79,
95% CI 0.53—-1.18, P=0.26), the dominant genetic model
(OR=0.88, 95% CI 0.66—1.17, P=0.39), and the recessive
genetic model (OR =0.88,95% C10.69—1.13, P=0.32) in the
subjects from hospital; and the T309G polymorphism also had
no effect on prostate cancer risk in the subjects
from population.

Bladder Cancer

A random-effects model was used to pool the results of the
allele contrast, the homozygous contrast, the dominant genetic
model and the recessive genetic model because of existing
significant heterogeneity. The T309G polymorphism had no
effect on the allele contrast (OR=1.06, 95% CI 0.89-1.27,
P=0.50), the GG genotype (OR=1.12, 95% CI 0.79-1.61,
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TABLE 1. The Main Characteristics of Included Studies

First Publication Publishing Case Control Study Design Genotyping
Author Year Country  Ethnicity Number Number (Case-Control) HWE Test Method
Prostate cancer

Stoehr 2008 Germany  European 145 124 Hospital Yes PCR-RFLP

Adam 2008 USA European” 186 220 Hospital Yes Pyrosequencing
Hiroshi 2009 Japan Asian 140 167 Population Yes PCR-RFLP

Xu 2010 China Asian 209 268 Hospital Yes PCR-RFLP

Mandal 2010 India Asian 192 224 Hospital Yes PCR-RFLP
Knappskog 2012 Norway European 666 675 Population Yes PCR-DyNazyme EXT
Gansmo 2015 Norway European 2501 1877  Population Yes Light-SNiP assays
Xue 2015 China Asian 1126 1230  Hospital Yes Affymetrix MegAllele
Bladder cancer

Onur 2006 Turkey European 75 103 Hospital Yes PCR-RFLP

Marta 2007 USA European” 141 50  Hospital Yes PCR-RFLP

Wang 2008 China Asian 234 253 Hospital Yes tagSNPs

Yohei 2008 Japan Asian 227 266 Hospital Yes PCR-RFLP

Ruchika 2010 India Asian 212 250 Population Yes PCR-RFLP

Olsson 2013 Sweden European 141 725 Population Yes Pyrosequencing
Florian (23) 2014 Germany  European 224 140 Hospital Yes PCR-RFLP

Renal cancer

Hiroshi 2007 Japan Asian 200 200 Population Yes PCR-RFLP

Huang 2011 China Asian 127 254 Hospital Yes TaqMan assays; sequencing
Martino 2015 Austria European 240 209 Hospital Yes PCR-RFLP

HWE = Hardy-Weinberg equilibrium, PCR-RFLP = polymerase chain reaction-restriction fragment length polymorphism, SNP = single nucleo-

tide polymorphism.
* .
European-American.

P=0.52), the dominant genetic model (OR=1.03, 95% CI
0.83-1.28, P=0.78), the recessive genetic model (OR =1.12,
95% CI 0.84-1.49, P=0.45), and bladder cancer risk
(Figures 2-5).

In the subgroup analysis, according to ethnicity, similar
effects were detected under the allele contrast, the homozygous
contrast, the recessive genetic model, and the dominant genetic
model in the Asian subgroup or the European subgroup.

TABLE 2. Distribution of MDM2 SNP T309G Genotypes and Alleles

Genotype (T309G T>G)

Investigator Ethnicity/Country Cases Controls Controls
TT/TG/GG TT/TG/GG G%
Prostate cancer
Stoehr, 2008 Germany 61/66/18 41/64/19 41.1
Adam, 2008 USA 85/88/13 90/98/32 36.8
Hiroshi, 2009 Japan 58/56/26 56/79/32 42.8
Xu, 2010 China 44/118/47 68/143/57 47.9
Mandal, 2010 India 67/71/54 53/98/73 54.5
Knappskog, 2012 Norway 297/277/92 305/295/75 33.0
Gansmo, 2015 Norway 988/1169/344 724/905/248 37.3
Xue, 2015 China 227/565/334 272/602/356 53.4
Bladder cancer
Onat, 2006 Turkey 13/36/26 29/57/17 442
Marta, 2007 USA 52/73/16 24/20/6 32.0
Wang, 2008 China 62/121 /51 64/134/55 48,2
Yohei, 2008 Japan 44/116/67 55/132/79 54.5
Ruchika, 2010 India 70/89/53 62/113/75 52.6
Olsson, 2013 Sweden 59/64/18 297/326/102 36.6
Florian, 2014 Germany 75/101/48 51/70/19 38.6
Kidney cancer
Hiroshi, 2007 Japan 49/89/62 62/98/40 44.5
Huang, 2011 China 19/67/41 49/130/75 55.1
Martino, 2015 Austria 88/117/35 86/97/26 35.6
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Odds Ratio
Random, 95% C| Year

Odds Ratio

M-H, Ran

m, 95

Experimental Control
u r vents Total Even otal Wei

1.1.1 renal cancer

Hirashi 2007 213 400 178 400 5.1%
Huang 2011 149 254 280 508 4.6%
Martino 2015 187 480 149 418 5.2%
Subtotal (95% CI) 1134 1326 14.9%
Total events 549 607

Heteregeneity: Tau® = 0.00; Chi* = 1.40, df = 2 (P = 0.50), F = 0%

Test for overall effect. Z = 2.57 (P = 0.01)

1.1.2 bladder cancer

Onur 2006 88 150 9 206 28%
Marta 2007 105 282 32 100 23%
Yohei 2008 250 454 230 532 57%
Wang 2008 223 468 244 506 5.7%
Ruchika 2010 185 424 263 500 5.5%
Olsson 2013 100 282 530 1450 54%
Florian 2014 197 448 108 280 46%
Subtotal (95% CI) 2508 3574 32.0%
Total events 1158 1558

Heterogeneity: Tau® = 0.03; Chi* = 14,17, df = 6 (P = 0.03); * = 58%

Test for overall effect: Z = 0.68 (P = 0.50)

1.1.3 prostate cancer

Adam 2008 114 3r2 162 440 4.8%
Stoehr 2008 102 290 102 248 3.8%
Hiroshi 2009 108 280 143 334 42%
Xu 2010 212 418 257 536 56%
Mandal 2010 179 384 244 448 52%
Knappskog 2012 461 1332 445 1350 8.5%
Xue 2015 1233 2252 1314 2460 10.0%
Gansmo 2015 1857 5002 1401 3754 10.9%
Subtotal (95% CI) 10330 9570 53.1%
Total events 4266 4068
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Total (95% CI) 13972 14470 100.0%
Total events 5973 6233

Heterogeneity: Tau? = 0.01; Chi* = 36.07, df = 17 (P = 0.004); I* = 53%
Test for overall effect: Z = 0.41 (P = 0.68)
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FIGURE 2. The pooled results for allele contrast in investigation of association of MDM2 T309G polymorphisms with urinary cancer.

According to study design, the T309G polymorphism also had
no effect on bladder cancer risk in the subjects from population
or hospital.

Kidney Cancer

A random-effects model was used to pool the results, and a
significantly increased effect was found for the allele contrast
(OR=1.24, 95% CI 1.05-1.46, P=0.01), the GG genotype
(OR=1.57,95%CI 1.11-2.20, P = 0.01), the dominant genetic
model (OR =1.30, 95% CI 1.00—1.68, P =0.05), the recessive
genetic model (OR=1.37, 95% CI 1.02—-1.83, P=0.04), and
kidney cancer risk in all subjects (Figures 2—5).

Publication Bias

Begg’s funnel plot and Egger’s test were performed to
assess publication bias. Egger’s test was used to provide
statistical evidence for funnel plot symmetry. For prostate
cancer, bladder cancer and kidney cancer, the shapes of the
funnel plots did not reveal any evidence of obvious asymmetry
in all comparison models including the allele contrast,

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

homozygote model, dominant genetic model and recessive
genetic model, the funnel plots of dominant genetic model
were showed in Figures 6—8; Egger’s results did not show
any evidence of publication bias.

DISCUSSION

In the present study, we performed a systematic review and
meta-analysis to evaluate the association between MDM2
T309G polymorphism and the risk for prostate cancer, bladder
cancer and renal cancer based on all available studies. The
results demonstrated that there were no significant association
between MDM2 SNP T309G and prostate cancer or bladder
cancer risk in Asian or European populations, and there was
positive association between MDM2 SNP T309G and kidney
cancer risk.

MDM2 plays an important role in the cellular p53 path-
way. The MDM2 T309G polymorphism has been shown to
increase the synthesis of MdM2 and it has been found to be
correlated with the risk of cancer at various organ sites.>> Bond
et al'® showed that the MDM2 T309G can strengthen the

www.md-journal.com | 5
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Experimental

2.1.1 renal cancer

Hiroshi 2007 62 111 40 102 54%
Huang 2011 41 60 75 124 44%
Martino 2015 35 123 26 112 5.0%
Subtotal (95% CI) 294 338 14.8%
Total events 138 141

Helerogeneity: Tau? = 0,00, Chi* = 109, df =2 (P =0.58), F = 0%
Test for overall effect: Z = 2.58 (P = 0.010)

2.1.2 bladder cancer

Onur 2006 26 39 17 46  2.8%
Marta 2007 16 68 6 30 21%
Wang 2008 51 113 56 119 58%
Yohei 2008 67 i 79 134 5.8%
Ruchika 2010 53 123 7% 137 6.1%
Cisson 2013 18 77 102 399 5.1%
Florian 2014 48 123 19 70 45%
Subtotal (95% CI) 654 935 32.3%
Total events 279 353

Helerogeneity: Tau? = 0.13; Chi* = 13.74, df = 6 (P = 0.03); I* = 56%
Test for overall effect: Z = 0.64 (P = 0.52)

2.1.3 prostate cancer

Stoehr 2008 18 79 19 60 3.6%
Adam 2008 13 98 32 122 39%
Hiroshi 2009 26 84 32 88 4.5%
Mandal 2010 54 121 73 126 6.0%
Xu 2010 47 91 57 125 5.5%
Knappskog 2012 92 389 7% 380 83%
Gansmo 2015 344 1332 248 972 10.9%
Xue 2015 334 561 356 628 10.2%
Subtotal (95% CI) 2755 2501 52.8%

Total events 928 892
Heterogeneity: Tau® = 0.04; Chi* = 15.22, df = 7 (P = 0.03), = 54%
Test for overall effect: Z = 0.67 (P = 0.50)

3774 100.0%
1386

Total (95% CI)
Total evenls 1345

3703

Heterogeneity: Tau® = 0.06; Chi* = 35.88, df = 17 (P = 0.005); 1* = 53%

Test for overall effect: Z = 0.56 (P = 0.57)

Test for subarouo differences: Chi# = 6.53. df = 2 (P = 0.04). I* = 69.4%
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FIGURE 3. The pooled results for GG genotype in investigation of association of MDM2 T309G polymorphisms with urinary cancer.

affinity between MDM2 gene and the transcriptional activator
Spl, then increase the expression of MDM2 protein, attenuates
the p53 pathway, and ultimately accelerates tumor formation in
human bodies. Based on the above theory, we supposed that the
MDM2 T309G polymorg)hism was associated with urinary
cancer risk. Zhao et al*® reported that an increased breast
cancer susceptibility for GT versus TT (OR=1.31, 95%
CI=1.03-1.67, P=0.03) in Asian population and for GT
versus TT (OR=1.31, 95% CI=1.03-1.66, P=0.03) in
African population, respectively. Li et al** found that the
GG genotype of MDM2 SNP309 was significantly associated
with the increased endometrial cancer risk (OR =1.54, 95%
CI=1.21-1.95, P=0.0004). However, Phang et al*® reported
that the MDM2 SNP309G allele was associated with reduced
risk of leukemia. Kang et al®*® reported that the MDM2
SNP309G allele significantly decreased the risk of epithelial
ovarian cancer in Chinese. However, our current pooled data
suggested there was no risk effect of the GG genotype under
homozygote contrast and the dominant genetic model
(OR=0.87, 95% CI 0.67-1.13, P=0.30; OR=0.89, 95%

6 | www.md-journal.com

CI10.75-1.04, P =0.14) for prostate cancer. This showed that
the MDM2 309G allele could not influence the prostate cancer
risk. In subgroups analysis, we did not find that MDM2 SNP
T309G polymorphism could increase or decrease prostate
cancer risk, regardless of both Asian and European or both
population-based study and hospital-based study. Meanwhile,
the findings are inconsistent with the variant of the T309G in
previous meta-analysis about prostate cancer. Chen et al and
Yang et al reported that MDM2 SNP T309G polymorphism
probably decreased prostate cancer risk in European popu-
lation and hospital-based population.>’*® Importantly, a lim-
ited number of participants were enrolled in most individual
reports. In addition, the case-control design of many studies
may imply potential biased comparisons between patients and
control groups, and a publication bias in favor of studies
reporting positive results cannot be excluded. However, in
our meta-analysis, the number of participants is high compared
to other studies that have addressed MDM2 SNP T309G and
prostate cancer risk. In addition, Yang et al reported that the
MDM2 T309G was associated with lower malignant degree

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 4. The pooled results for the recessive genetic model in investigation of association of MDM2 T309G polymorphisms with urinary

cancer.

and slower clinical progression in Caucasians;>’ however, we
deem the results are not convincing because most study’s data
were not available. Recently, Knappskog and Lonning>’
reported a possible confounding factor SNP285
(rs117039649) in occurrence of cancer, located just 24 bp
upstream of SNP309. Because the C-allele of SNP285 has
been shown to counteract the effect of SNP309G in vitro,
SNP285C/309G haplotype might produce different effects
between ethnic groups or cancers. The previous studies***°
have showed that the SNP285C variant could reduce the risks
of breast, ovarian, and endometrial cancer. However, for
prostate cancer risk, no association of SNP285C was found
in Caucasian either among individuals harboring the
SNP309TG or the GG genotype. In future, large sample studies
are needed to deeply explore the effects of SNP285C on
SNP309 in other ethnics.

For bladder cancer, there were controversial results about
MDM2 T309G polymorphism. Onat et al*® reported that
patients with the GG genotype exhibited a 2.68-fold increase

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

in the bladder cancer risk compared with the TT and TG in a
Turkish population. Horikawa et al*’ reported that there were no
significant associations between the polymorphism and bladder
cancer risk. The previous meta-analysis indicated that the
genotype of the MDM2 SNP309T > G polymorphism may be
associated with genetic susceptibility to bladder cancer among
Caucasians, not Asians.*' However, our results of meta-analysis
demonstrated that there was no risk effect of the GG genotype
under homozygote contrast and the dominant genetic model for
bladder cancer. Compared to the previous studies, the number of
participants is high that have addressed MDM2 SNP T309G and
bladder cancer risk in our meta-analysis. MDM2 SNP309
polymorphism might affect the clinical outcome of bladder
cancer in a different way between superficial and invasive
bladder cancer. In superficial bladder cancer, the TT patients
tended to have a longer recurrence-free survival than the TG or
GG patients after transurethral resection. It needs further inves-
tigation for the relationships between MDM2 SNP T309G and
bladder cancer grading or staging in future.
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FIGURE 5. The pooled results for dominant model contrast in investigation of association of MDM2 T309G polymorphisms with urinary

cancer.
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FIGURE 6. The funnel plots of publication bias in prostate cancer
studies.
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In this meta-analysis, 3 articles reported the relationships
between the MDM2 SNP T309G and kidney cancer risk. Our
pooling results showed that the patients with MDM2 SNP
T309G mutation had high risk of kidney cancer. It is incon-
sistent with prostate cancer or bladder cancer patients. How-
ever, the following reasons may produce an effect on the results:
(1) two of all included studies were from Asia, and another
study was from Europe. (2) The included patients were from a
low arsenic exposure area in 1 study,”® this indicated that the
environmental factor may take participate in kidney cancer
formation. So, more studies are needed to confirm the positive
correlation between the MDM2 SNP T309G and kidney cancer
risk in future.

Our meta-analysis had some limitations. First, only the
data of published studies were included in this meta-analysis.
Unpublished studies tend to show more negative results; there-
fore, publication bias may be present. For example, we found an
obvious publication bias for bladder cancer caused by Onat et al

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 8. The funnel plots of publication bias in kidney cancer
studies.

’s study.?® Second, because of the lack of the original data, we
did not perform stratification analysis by age, hormone levels,
dietary habit or other variables. This might has caused con-
founding bias. Third, because the number of studies was
relatively small for kidney cancer, the results might not have
enough statistical power for us to investigate the association of
the polymorphism with kidney cancer susceptibility, and we
could not perform subgroup analyses. Finally, there were no
studies about Africans in this meta-analysis.

In summary, the results of our meta-analysis suggest an
increased risk role of the MDM2 SNP T309G in renal cancer.
However, there was no association between the MDM2 SNP
T309G and prostate cancer risk or between the MDM2 SNP
T309G and bladder cancer risk. Moreover, well-designed stu-
dies should estimate different ethnicities, degree of malignancy,
and clinical progression on the association between MDM2
SNP309 and urinary cancer risk in the future.
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