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Summary. Background and Objective. A T-to-C polymorphism that creates a recognition site
for the MspA1 restriction enzyme in the 5 promoter region of CYP17 has been implicated as a risk
factor for prostate cancer. To date, many studies have evaluated associations between the CYP17
MspA1l polymorphism and prostate cancer risk; however, the results were controversial. Therefore,
the aim of this study was to perform a meta-analysis to investigate the association between the
CYP17 MspA1 polymorphism and the risk of prostate cancer.

Material and Methods. By searching the Pubmed, Web of Science, ScienceDirect, EBSCO data-
bases, 36 studies including 14 494 cases and 15 971 controls were collected. Odds ratios (ORs) with
their 95% confidence intervals (CIs) were used to assess the strength of the association.

Results. The overall results showed no significant association between the CYP17 MspA1 poly-
morphism and the risk of prostate cancer (OR, 1.07; 95% CI, 0.92—1.25 for A2/A2 vs. A1/Al;
OR, 1.02; 95% CI, 0.92—1.12 for A1/A2 vs. A1/A1; OR, 1.07; 95% CI, 0.94-1.22 for A2/A2
vs. A1/A2+A1/A1; OR, 1.03; 95% CI, 0.93—1.14 for A1/A2+A2/A2 vs. A1/A1). In the strati-
fied analysis according to ethnicity, no significant associations were observed in Asian, European,
and African populations in all genetic models. In the stratified analysis by the source of controls and

inpatients were found to have an increased risk of prostate cancer in all genetic models.
Conclusions. The meta-analysis suggests that the CYP17 MspA1 polymorphism is unlikely to
increase the risk of prostate cancer in a wide population.

Introduction

Prostate cancer (PCa) is the most common can-
cer among men, accounting for 10% of male cancer-
related mortality (1). The major risk factors for the
development of PCa are advanced age, familial pre-
disposition, ethnicity, and environmental factors (2,
3). The role of steroid hormones in the etiology of
PCa has been reported, and several molecules en-
coded by polymorphic genes (hormones, their re-
ceptors, and enzymes involved in hormone biosyn-
thesis and metabolism) have recently been shown to
be associated with the risk of PCa (4). The CYP17
gene maps to chromosome 10q24.3 (5) that encodes
the cytochrome P450c17a enzyme mediating both
17a-hydroxylase and 17, 20-lyase activities at key
points in the testosterone biosynthesis in gonads
and adrenals (6). It is conceivable that changes in
the activity of the CYP17 enzyme may have an im-
pact on androgen biosynthesis and, thus, influence
susceptibility to the risk of PCa. The 5’-untrans-
lated region of CYP17 contains a single T-to-C base
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transition at position 1931 (rs743572) that creates a
recognition site for the MspAl restriction enzyme
that has been used to designate 2 alleles: A1 (wild
allele) and A2 (variant allele) (7). This polymor-
phism may enhance the transcription of the CYP17
gene and, thus, increases enzyme activity.

A few studies have indicated that the A2 allele
may be associated with an increased risk of PCa (8—
13). However, other investigations have apparently
been inconclusive (14, 15) or have even reported
that the Al allele may increase the risk of PCa (16,
17). To clarify the effect of the CYP17 MspA1 poly-
morphism on the risk of PCa, we conducted a meta-
analysis of all available studies.

Material and Methods

Literature Search. The PubMed, Web of Sci-
ence, ScienceDirect, and EBSCO databases (the
last search was updated on November 5, 2010) were
searched with the following key words and terms:
cytochrome P450c17a, CYP17 polymorphism, and
prostate cancer. All eligible articles were retrieved,
and their references were checked for other relevant
articles. When more than one publication involved
the same patient population, only the most recent or
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complete study was included in this meta-analysis.

Inclusion Criteria. The study was included into
our meta-analysis only if it met the following cri-
teria: 1) available data on the risk of PCa and the
MspAl polymorphism; 2) published in English or
Chinese; 3) case-control studies; 4) sources of cases
clearly described; 5) sufficient data to estimate an
odds ratio (OR) with its 95% confidence interval
(CI); and 6) available genotype frequency. When
the publication reported results for more than one
population, we considered it as two separate studies.

Information was carefully extracted from all the
eligible publications independently by 2 of the au-
thors according to the inclusion criteria listed above.
The following information was extracted from the
study: the first author’s last name, year of publica-
tion, ethnicity of subjects, number of patients and
controls, source of controls, and genotype frequency.

Statistical Analysis. The strength of association
between the CYPI17 MspAl polymorphism and the
risk of PCa was assessed by ORs with 95% CIs. The
pooled ORs were estimated for codominant (A2/A2
vs. A1/A1; A1/A2 vs. A1/A1), dominant (A2/A2+

A1/A2 vs. A1/A1), and recessive (A2/A2 vs. Al/
A2+A1/A1) models. Stratified analyses were per-
formed by ethnicity and the source of controls.
Firstly, the Pearson y* test was used to determine
whether the distribution of genotypes in controls
was in agreement with the Hardy-Weinberg equilib-
rium (18). Secondly, the heterogeneity among the
studies was evaluated with the Cochrane Q test; it
was considered significant when P<0.05. The data
were combined using both fixed- and random-ef-
fects models. The random-effects model was more
appropriate when heterogeneity existed (19); oth-
erwise, the fixed-effects model was utilized (20).
Finally, publication bias was checked. Publication
bias was assessed graphically by using funnel plots
and statistically by using the Egger’s test (21). Sta-
tistical analysis was performed with STATA11.1 and
SPSS13.0, and all the P values were two-sided.

Results

Study Characteristics. Based on our search crite-
ria, a total of 53 studies were preliminarily eligible.
All the papers were reviewed according to the crite-

Table 1. The Main Characteristics of Studies Included in the Meta-Analysis

First Author Year Ethnicity NOW(i)tfhP;t(lzzntS of Cljg.trols ofsé);;:fols A2 allele P
Wu (22) 2009  Asian 85 82 HB 0.52 0.49
Sobti (23) 2009  Asian 157 170 HB 0.30 0.01
Sobti (24) 2008  Asian 157 170 HB 0.31 0.01
Dos Santos (25) 2008  African 43 50 HB 0.28 0.45
Sarma (26) 2008  African 126 322 PB 0.39 0.00
Setiawan (27) 2007  European 7948 8834 PB 0.40 0.90
Gunes (28) 2007  Asian 148 102 HB 0.28 0.71
Cussenot (29) 2007  European 998 777 PB 0.41 0.10
Onen (30) 2007  Asian 100 105 PB 0.43 0.91
Hamada (31) 2007  European 222 83 PB 0.39 0.44
Sobti (32) 2006  Asian 100 100 HB 0.30 0.63
Guli (33) 2006  Asian 31 104 HB 0.45 0.49
Yang (34) 2006  Asian 163 202 HB 0.59 0.54
Okugi (35) 2006  Asian 102 117 HB 0.47 0.75
Vesovic (36) 2005 European 174 89 NR 0.39 0.09
Forrest (37) 2005  European 262 462 PB 0.36 0.35
Antognelli (38) 2005 European 384 360 NR 0.44 0.06
Antognielli (39) 2004  European 96 18 NR 0.44 0.67
Cicek (40) 2004 African 38 38 FB 0.33 0.17
Cicek (40) 2004  European 397 436 FB 0.40 0.61
Madigan (41) 2003  Asian 174 274 PB 0.61 0.22
Lin (42) 2003  Asian 93 121 HB 0.36 0.02
Stanford (13) 2002  European 560 523 PB 0.40 0.59
Stanford (13) 2002 African 30 15 PB 0.37 0.99
Santos (43) 2002  African 8 72 PB 0.34 0.38
Santos (43) 2002  European 84 128 PB 0.34 0.22
Chang (14) 2001  European 225 182 PB 0.36 0.43
Latil (15) 2001  European 226 156 PB 0.42 0.20
Kittles (12) 2001 African 71 111 PB 0.30 0.93
Haiman (11) 2001  European 590 782 PB 0.39 0.12
Yamada (10) 2001  Asian 101 200 HB 0.45 0.00
Habuchi (17) 2000  Asian 252 333 HB 0.44 0.42
Gsur (9) 2000 European 63 126 NR 0.36 0.09
Wadelius (16) 1999  European 178 160 PB 0.44 0.14
Lunn (8) 1999  African 12 8 HB 0.31 0.72
Lunn (8) 1999  European 96 159 HB 0.34 0.81

PCa, prostate cancer; HWE, Hardy-Weinberg equilibrium; FB, family-based; HB, hospital-based; PB, population-based;

NR, not reported.
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ria defined above. We excluded 3 reviews, 3 repeated
articles, and 15 papers that did not offer full infor-
mation or were irrelevant to our study. Four studies
analyzed different populations. Finally, 36 studies
were included in our analysis. There were 16 studies
of European, 13 studies of Asian, and 7 studies of
African populations. Table 1 summarizes their main
characteristics. In the majority of the analyzed stud-
ies, genotype distributions were in agreement with
the Hardy-Weinberg equilibrium with the exception
of 5 studies (10, 23, 24, 26, 42).

Quantitative Synthesis. Table 2 lists the main re-
sults of the meta-analysis. When all the 36 studies
were pooled into the meta-analysis, there was no
evidence for a significant association between the
CYP17 MspAl polymorphism and the risk of PCa.
In the subgroup analyses by ethnicity and the source
of controls, significant associations were found only
in inpatients subjects in all genetic models (Table 2).

Test for Heterogeneity. There was significant het-
erogeneity across the studies in overall comparisons.
In order to clarify the source of the heterogeneity,
stratified analyses by the source of controls and eth-
nicity were performed. As a result, the source of
controls was found to contribute to the heteroge-
neity for dominant (Phctcmgmciw<0.001), recessive
(P, vy =0-006), and codominant (A2/A2 vs.
AL/ALP, . =0.001; A2/Al vs. Al/AL P,
Crogcncity:0.006) models. However, ethnicity was not
the source of heterogeneity.

Publication Bias. The Begg’s funnel plot and the
Egger’s test were used to assess publication bias. As
shown in Fig. 1, the shapes of the funnel plot did
not reveal an obvious asymmetry. The Egger’s test
was used to provide the statistical evidence of funnel
plot symmetry. The results did not show any pub-
lication bias (t=1.27, P=0.213, for A2/A2 vs. Al/
A2+A1/AL).

logOR

0.0 0.5 1.0 1.5
SE of logOR

Fig. Begg’s funnel plot with pseudo 95% confidence intervals
for publication bias testing (CYP17 MspA1l polymorphism
for genotypes A2/A2 vs. A1/A2+A1/Al)

<0.001
0.001
0.037
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0.001
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Py
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1.15 (0.92-1.46)*
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0.8
P,, P values for heterogeneity from Q test; OR, odds ratio; CI, confidence interval.

1.
1.56 (1.10-2.20)*

1
0

Table 2. Stratified Analyses of CYP17 Mspal Polymorphism and Prostate Cancer Risk

Sample Size
(No. of Cases/
No. of Controls)
14 494/15 971
1663/2080
12 503/13 275
328/616
1540/1918
11 802/12 986
435/474

No. of
Studies
36
13
16
7
14
16
2

European
African
Hospital-based
Population-based
Family-based

Asian

Study Subgroups
*The random-effects model was used when a P value for heterogeneity test was <0.05; otherwise, the fixed-effects model was used.

Source of controls

Overall
Ethnicity
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Discussion

The present meta-analysis of 36 studies, includ-
ing 14 494 cases and 15 971 controls, provided the
most comprehensive analysis on the association of
the CYP17 MspAl polymorphism with the risk of
PCa. The results indicated that the CYP17 MspAl
polymorphism was not associated with an increased
risk of PCa in the overall studied population. These
findings were consistent with most of the studies
that were included into our meta-analysis.

A study by Zmuda et al. reported that white
men with the A2/A2 genotype had a higher bio-
available testosterone level than men with the A1/
Al genotype. A1/A2 heterozygotes had interme-
diate testosterone values (44). However, there was
no evidence of a consistently increased androgen
concentration in A2 allele carriers demonstrated.
Additionally, the CYP17 genotype was not re-
ported to be associated with the different levels of
testosterone, other androgens and their metabolites
(dehydrotestosterone, androstanediol gliucuronide)
(11, 45). Furthermore, genome scans had typically
not identified significant linkage to the 10q24.32
chromosomal region where the CYPI17 gene was
located (46, 47).

In the stratified analysis according to ethnicity,
no significant associations were observed in Asian,
European, and African populations in all genetic
models suggesting that ethnic differences in genetic
backgrounds and the environment they lived did not
play an obvious role in the association between the
CYP17 MspAl polymorphism and the risk of PCa.

Between-study heterogeneity may be attributed
to many factors including the selection of publica-
tions and differences in population characteristics,
sample sizes, and source of controls. We also ex-
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