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Vitamin D receptor (VDR) principally mediates the anticancer activities of vitamin D.
Many studies investigated the association between VDR gene Taql polymorphism and
breast cancer, but the results were inconclusive. We performed this meta-analysis to
evaluate the association between VDR gene Taql polymorphism and breast cancer. 21
studies with a total of 10232 cancer cases and 11708 control subjects were identified
from PubMed, Embase, Ovid Medline and CNKI databases. The pooled odds ratio
(OR) and confidence intervals (95 % CI) were used to assess the association. The
meta-analysis indicated that VDR gene Taql polymorphism was associated with risk of
breast cancer (T vs. t, OR = 0.94, 95 % CI 0.91-0.98, p = 0.004; TT vs. tt, OR = 0.88,
95 % CI1 0.80-0.95, p = 0.002; TT vs. Tt, OR = 0.98, 95 % C1 0.92-1.04, p = 0.445; TT
vs. Tt+tt OR = 0.95, 95 % CI 0.90-1.01, p = 0.078; TT+Tt vs. tt, OR = 0.89, 95% CI
.82-0.96, p = 0.002). Subgroup analysis by ethnicity further showed the polymorphism
of VDR Taql was a potential risk factor for breast cancer in the Caucasian population
(OR T vs. t=10.94, 95 % CI 0.91-0.98, p = 0.004; OR TT vs. tt = 0.88, 95%CI 0.81—

0.97, p = 0.002).

INTRODUCTION

Vitamin D (1,25-dihydroxyvitamin D3, 1,25(OH) 2D3) is a
fat soluble secosteroid which is involved in a variety of bio-
logical processes like bone metabolism, immune response,
cell proliferation and cell differentiationl!-4]. Vitamin D has
mainly been investigated for its role in the maintenance of
calcium and phosphate homeostasis, and bone health(2l.
However, it is also involved in a wide range of other health
issues, cardiovascular diseases, metabolic disorders, allergy
and cancerl(5-8]. In several studies, vitamin D has been shown
to promote cell differentiation and inhibit cell proliferation,
potentially modifying cancer risk via binding to the
VDRI The hormonal metabolite of vitamin D, 1a,25-dihy-
droxyvitamin D3 (1,25D), initiates biological responses via
binding to the vitamin D receptor (VDR). The mechanism of

vitamin D action is mediated by the nuclear VDR and the
signaling cascade for its action is extensively reported. The
vitamin D receptor (VDR) is a member of the nuclear recep-
tor superfamily of transcriptional regulators, which is located
in the long arm of chromosome 12 (12q12-14), and consists
of 11 exons and 11 intronsll, VDR is involved in inflamma-
tion, insulin-like growth factor signaling, and estrogen-relat-
ed pathways beyond the activation and regulation of vitamin
D and calciumi®l. The VDR specifically binds to vitamin D
and interacts with specific nucleotide sequences of target
genes to produce a variety of biological effects. As vitamin D
exerts its activity by binding to the VDR, the findings that
normal breast epithelial cells and most breast cancer cells
express VDR, suggest the possibility that VDR gene poly-
morphism may be involved in breast cancer risk. Breast can-
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cer is the most frequently diagnosed cancer and the leading
cause of cancer death among females worldwide. Breast can-
cer alone accounts for 25% of all cancer cases and 15% of all
cancer deaths among females(!0l. There are three main factors
regulating the VDR, namely environment, genetics and epi-
geneticsl!ll. The VDR genotype is a significant determinant
of VDR mRNA and VDR protein8l. VDR is expressed in
many types of cancer including breast, cervix, ovary, and
many othersl!2]. The gene that encodes VDR harbors approx-
imately 200 single nucleotide polymorphisms (SNPs). Over
the years, there are a growing body of epidemiological stud-
ies shows that VDR polymorphisms including FokI
(rs2228570), Bsml (rs1544410), Apal (rs7975232) a poly-
adenosine (poly-A) repeat variant and Taql (rs731236) with
breast cancer incidence and therefore riskl!3-16]. Bsml located
on intron 8, Apal located on intron 9 have shown to influence
gene transcription and mRNA stability. FoklI located on exon
2 have been associated with a frameshift in the VDR protein.
Taql located on exon 9, The 3" Taql SNP is located in a CpG
site, VDR Taql genotype influences regional DNA meth-
ylation of a 3’ end CpG islandl!7l. Its genotype has been
found to influence not only methylation at this site, but also
regional methylation of CGI 1060 at the 3’ end of the
VDRI!7I. SNPs such as Fokl, G-1739A and A-1012G in the
promoter appear to consistently influence VDR expression.
However, functional findings on the commonly studied 3’
UTR SNPs Taql have been conflicting. To clarify the associa-
tion between breast cancer risk and VDR Taql polymor-
phisms, we performed a meta-analysis of 21 existing studies
to clarify the relationship between genetic variations in VDR
and the risk of breast cancer.

MATERIALS AND METHODS
Search Strategy

We performed a systemic search for all relevant literature.
The literatures were obtained from the following databases
using validated search strategies: PubMed, Ovid Medline,
EMBASE, and CNKI (China National Knowledge In-
frastructure) up to April 2015. We used the MeSH index
terms ‘VDR’, “Vitamin D receptor’, or ‘Taql’, and ‘rs731236’
in combination with ‘breast cancer’.

Study Selection

The inclusion criteria to identify an eligible study were as
follows: 1)They were case-control or cohort studies; 2)The
studies had to be independent and not duplicate results pub-
lished in another article; 3)They showed sufficient informa-
tion to estimate an odds ratios (OR) and 95% confidence in-
tervals (95% CI) for the association between Taql polymor-
phisms and breast cancer.

Data Abstraction

Data extraction was carried out independently by investiga-
tors. We screened titles, looked at abstracts and, if the ab-
stract content was relevant, full copies of articles were re-
trieved and read by at least two coauthors. The following

information was recorded for each eligible study: the first
author’s name, the year of publication, country and ethnicity
of the study population, source of controls (hospital or popu-
lation), the number of genotypes and genotyping methods.

Statistical Analysis

The strength of the association between VDR Taql poly-
morphism and the risk of breast cancer was assessed under
the following genetic contrast models: T vs. t, TT vs. tt, TT
vs. Tt, TT vs. Tt+tt and TT+Tt vs. tt by calculating the pooled
OR and its 95% confidence interval (CI). The pooled ORs
were obtained using either the fixed-effects (Mantel-Haen-
szel” method) model(!8] or the random-effect (DerSimonian
and Laird method) modell®], depending on the absence or
presence of significant heterogeneity. The significance of
pooled ORs was determined by the Z test. Heterogeneity
among studies was assessed by the Chi-square test-based Q
statistic and was quantified using the 12 statisticl!9l. A signifi-
cant Q statistic (p-value <0.10) or / 2 statistic (12> 50%) in-
dicated significant heterogeneity existed across studies. Sen-
sitivity analysis was performed to evaluate the key studies
that had substantial impacts on between-study heterogeneity
levels by removing the individual studies sequentially. All
statistical analyses were performed using STATA statistical
software (version 13.0; Stata Corporation, College Station,
USA). The possibility of publication bias was assessed using
funnel plots. An asymmetrical funnel plot suggested a possi-
ble publication bias.

RESULTS
Eligible Studies

A flow chart of the relevant studies is shown in Figure 1.
According to the inclusion criteria, 21 studies were identified
about the association between the Taql polymorphism of
VDR gene and breast cancer risk. A total of 10232 cancer
cases and 11708 control subjects were included. The main
characteristics of all the 21 studies are shown in Table 1. The
21 studies consisted of 12 Caucasian, 6 Asian, one African,
two mixed ethnicity, which were enrolled from population-
based controls (10 studies), hospital-based controls (9 stud-
ies), and mixed-based controls two studies. Moreover, the
classical genotyping method PCR-RFLP was performed in
the most studies.

Meta-Analysis

For the polymorphism of VDR Tagql, significant genetic
association was identified in comparisons of T vs. t, TT vs. tt,
TT vs. Tt, TT+Tt vs. tt, TT vs. Tt+tt (OR = 0.94, 95 % CI
0.91-0.98, p = 0.004; OR = 0.88, 95 % CI 0.80-0.95, p =
0.002; OR = 0.98, 95 % CI 0.92—1.04, p = 0.445; OR = 0.95,
95 % CI 0.90-1.01, P=0.078, OR = 0.89, 95% CI .82-0.96, p
= 0.002). Overall, the polymorphism of VDR Taql was a po-
tential risk factor for breast cancer. In the subgroup analysis
based on ethnicity, the pooled ORs revealed that the poly-
morphism of VDR Taql was a potential risk factor for breast
cancer in the Caucasian population (OR T vs. t = 0.94, 95 %



CI 0.91-0.98, p = 0.004; OR TT vs. tt = 0.88, 95%CI 0.81—
0.97, p = 0.002). In addition, the VDR Taql polymorphism
seemed to exert no effect on breast cancer in Asians,
Africa and mixed ethnicity. The heterogeneity analysis indi-
cated that studies in Asians were the main source of between-
study heterogeneity. The between-study heterogeneity was
not significant under all genetic contrast models (Table 2).

Sensitivity Analysis and Publication Bias Evaluation

Sensitivity analysis further confirmed the pooled results.
Both Begg's test and Egger's test were performed to assess
the publication bias of the literature. Funnel plots were done
to estimate the publication bias of literature. The shape of the
funnel plots did not reveal any evidence of obvious asymme-
try in the overall meta-analysis. Then, Egger's test was used
to provide statistical evidence of funnel plot symmetry. The
results still did not present any obvious evidence of publica-
tion bias.

DISCUSSION

The important roles between VDR polymorphisms and
breast cancer have been investigated across the world. Many
studies have been carried out to investigate the relationship
between VDR gene polymorphisms and the risk of breast
cancer. However the results have been conflicting and incon-
sistent. The role of VDR Taql polymorphisms in the risk of
cancer is controversial. To better define the possible clinical
relevance, we carried out a comprehensive meta-analysis
of VDR Taql polymorphisms. The current meta-analysis
based on 21 studies with 10232 cancer cases and 11708 con-
trol subjects suggested that the Taql polymorphism was asso-
ciated with the overall risk of breast cancer development.
When we stratified the subgroups according to ethnicity, the
results showed no statistical evidence for breast cancer risk
among Asians, Africans and other ethnicities. We find that the
polymorphism of VDR Taql is a potential risk factor for
breast cancer, the polymorphism of VDR Taql is a potential
risk factor for breast cancer in the Caucasian population (OR
T vs. t =0.94, 95 % CI1 0.91-0.98, p = 0.004; OR TT vs. tt =
0.88, 95%CI 0.80-0.95, p = 0.002).

Numerous studies have investigated the association of
VDR Taql polymorphism with breast cancer. However, the
association has been controversial. The conflicting results
between these studies might be attributed to differences in
sample size, ethnicity, genotyping methods and geographic
variations. Some VDR meta-analyses have been
published[15.16.20-25] " but the results are controversial, herein
we investigated sources of heterogeneity, including ethnicity
to conclude a comprehensive result.

As in all research, there are some limitations in the current
meta-analysis. First, most of the patients were Caucasians
and Asians, which limited the general application of the find-
ings from the meta-analysis. Secondly, limited studies and the
sample size of the included studies were relatively small,
which could reduce the power of this analysis. Thirdly, the
original data of the eligible studies are unavailable. Forth,
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due to the deficient of age, environmental factors, meta-
analysis was present unadjusted ORs.

CONCLUSION

Summary, this analysis suggested that the polymorphism
Taql of VDR may be associated with breast cancer risk in
Caucasian women. Nevertheless, more studies with larger
sample sizes are needed to obtain more reliable results.
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FIGURE LEGENTS

Articles identified after a comprehensive search of the

PubMed, Fmbase, Ovid Medline and CNKI databases (n=153)

Studies excluded after reading the titles

and abstracts: 116—Irrelevant

(
Articles on the VDR Taql polymorphism and breast cancer risk (n=37)

Studies excluded after reading the full texts:
12-Reviews
2-Case—only studies

2-Insufficient information

Eligible publications included into our study (n=21)|

Figure 1 | Flowchart for relevant studies

Study Events, Events, %

ID OR (95% Cl) T t Weight
Reimers (2015) - 0.85(0.75,097)  710/1904 815/1984 10.12
Nemengani (2015) —_— 0.82(0.55,1.23)  105/190 120/200 1.06
Abd-Elsalam (2015) ':'—.— 1.29(0.89,1.87)  144/260 98/200 1.00
Mishra (2013) —+;" 0.79(0.60,1.05)  348/464 552/698 223
Huang (2012) HP_ 1.00(0.54,1.83)  276/292 605/640 042
Engel (2012) —— 095(0.77,1.18)  313/538 648/1092 362
Liu (2011) —Q“— 0.95(0.61,1.49) 97/160 99/160 079
Anderson (2011) -~ 0.98(0.89,1.09)  1848/3112 1951/3262 15.64
Gapska-Consecutive (2009) - 093(0.81,1.06) 1160/1816 1168/1780 8.61
Gapska-Early-onset (2009) —— 0.88(0.75,1.04)  972/1536 723/1092 6.27
Chakraborty (2009) e a— 0.91(0.63,132)  239/320 214/280 117
Abbas (2008) -~ 0.93(0.85,1.02) 1661/2806 3178/5218 18.33
McCullough (2007) —— 0.90(0.75,1.07)  567/988 591/984 5.10
John (2007) —— 1.00(0.87,1.16)  1019/1524 1153/1726 7.24
Sillanpaa (2004) — 0.95(0.79,1.16)  650/958 650/944 425
Buyru (2003) —ﬁ—.— 1.49(0.80,277) 96/156 28/54 032
Newcomb (2002) — 0.99(0.81,1.21)  498/806 475/766 376
Hou (2002) * 0.51(0.18,1.48)  63/68 321/334 0.16
Cui(2001) <- : 0.19(0.07,052)  156/172 263/268 039
Lundin (1999) —I‘P— 1.01(0.70,145)  127/222 148/260 118
Dunning (1999) —— 0.98(0.85,1.14)  1143/1902 759/1254 738
Curran (1999) : 1.43(1.00,2.06)  173/270 122/220 098
Overall (I-squared = 25.9%, p = 0.130) 0.94(0.91,0.98) 12365/20464 14681/23416 100.00

Figure 2 | Forest plots of association of Taql polymorphism with breast cancer (T vs. t)
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Study Events, Events, %
D OR (95% CI) s tt Weight
Reimers (2015) — 076(058,099) 141/524  168/513  10.84
Nemengani (2015) —_— 066(0.30,144)  33/56 37/54 135
Abd-Elsalam (2015) H—— 163(078,338)  42/70 24/5 098
Mishra (2013) —_— 051(027,094) 141166  223/243 238
Huang (2012) e 137(006,3377) 130130  286/287 006
Engel (2012) —— 094(063,141) 98152 211320 422
Liu (2011) — 094(036,241)  29/41 31/43 077
Anderson (2011) - 098(080,120)  552/812  594/868  16.05
Gapska—Consecutive (2009) —— 0.81(0.60, 1.09) 377/502 380/482 843
Gapska-Early-onset (2009) —— 072(050,103)  312/420  236/295 623
Chakraborty (2009) —_—— 092(030,286)  86/93 80/86 055
Abbas (2008) - 087(072,106)  497/736  980/1391 19.23
McCullough (2007) — 084(058,121)  158/243  180/261 530
John (2007) —— 086(062,1.19)  350/443  376/462 675
Sillanpaa (2004) 074(046,120)  218/265  212/246 341
Buyru (2003) j-—o— 244(0.45,1326) 26/34 47 014
Newcomb (2002) —— 095(062,145  157/219 147202 378
Cui (2001) - . i 0.11(001,236)  72/74 120129 028
Lundin (1999) —_— 106(049,228) 34/52  41/64 11
Dunning (1999) —— 098(072,132)  345/498 233334  7.48
Curran (1999) —— 212(094,481)  53/68 3048 068
Hou (2002) ' (Excluded) 20129 154/154 000
Overall (I-squared = 0.0%, p = 0.514) O 088(0.80,095)  3880/5627 4756/6539 100.00
1
M
T T
0053 1 189

Figure 3 | Forest plots of association of Taql polymorphism with breast cancer (TT vs. tt)

Study Events, Events, %

ID OR (95% Cl) m Tt Weight
Reimers (2015) —— 0.94(0.72,1.22) 141/569 168/647 5.61
Nemengani (2015) - 1.05(0.56,1.98) 33/72 37/83 0.88
Abd-Elsalam (2015) 1 1.46(0.78,2.73) 42/102 24/74 0.78
Mishra (2013) —_—— 1.02(0.70,1.47) 141/207 223/329 2.60
Huang (2012) —‘:— 0.94 (050, 1.76)  130/146 286/319 0.93
Engel (2012) —_—— 0.90(0.65,1.24) 98/215 211/437 3.59
Liu (2011) —0-‘—— 0.89(0.45,1.75) 29/68 31/68 0.84

0.95(0.82,1.11)  552/1296 594/1357 1579
1.00(0.82,1.22) 377/783  380/788 931
095(0.75,1.21) 312/660  236/487  6.79

Anderson (2011)
Gapska—Consecutive (2009)
Gapska—Early—onset (2009)

——
—_—
——
Chakraborty (2009) —_— 087(054,139) 86/153  80/134 177
Abbas (2008) —— 0.93(080,1.07) 497/1164 980/2198 1843
McCullough (2007) —_— 081(061,1.07) 158/409  180/411 522
John (2007) —— 1.17(095,1.44) 350/669  376/777  7.86
Sillanpaa (2004) —_— 1.00(083,1.42) 218/432  212/438 494
Buyru (2003) 1 > 295(091,9.60) 26/70 4/24 018
Newcomb (2002) —_— 105(077,142) 157/341  147/328 383
Hou (2002) - { 0.49(0.16,1.48)  29/34 154/167 036
Cui (2001) ~ 0.23(0.08,0.69) 72/84 129/134 067
Lundin (1999) —_—— 0.93(052,1.65) 34/93 407107 115
Dunning (1999) — 096(077,1.20) 345/798  233/526  7.56
Curran (1999) 163(093,288) 53/120  30/92 090
Overall (I-squared = 10.6%, p=0.318) 0.98(092,1.04) 3880/8485 4756/9925 100.00
T I T
0788 1 127

Figure 4 | Forest plots of association of Taql polymorphism with breast cancer (TT vs. Tt)
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Study Events, Events, %
ID OR (95% Cl) T T+t Weight
Reimers (2015) —— 0.85(0.67,1.09)  141/952 168/992 5.84
Nemengani (2015) —_— 0.91(0.50,1.63) 33/95 37/100 0.98
Abd-Elsalam (2015) —:-—'0— 1.51(0.84,2.72) 42/130 24/100 0.77
Mishra (2013) ——— 0.88(0.62,1.23) 141/232 223/349 291
Huang (2012) + 097(0.51,1.81) 130/146 286/320 0.82
Engel (2012) ——— 091(0.67,1.23) 98/269 211/546 3.69
Liu (2011) _4u_ 090(0.47,1.71)  29/80 31/80 0.82
Anderson (2011) == 096(0.83,1.11)  552/1556 594/1631 15.60
Gapska—Consecutive (2009) — 0.95(0.79,1.15)  377/908 380/890 935
Gapska-Early-onset (2009) —_— 090(0.72,1.12)  312/768 236/546 6.83
Chakraborty (2009) —_ 0.87(0.55,1.38)  86/160 80/140 1.64
Abbas (2008) - 091(0.80,1.04) 497/1403  980/2609 1845
McCullough (2007) . 0.82(0.63,1.06) 158/494 180/492 511
John (2007) — 1.10(0.90, 1.34)  350/762 376/863 7.95
Sillanpaa (2004) —_— 1.02(0.79,1.32)  218/479 212/472 4585
Buyru (2003) : * 2.88(0.90,9.18) 26/78 4/27 0.7
Newcomb (2002) —_— 1.02(0.77,1.37)  157/403 147/383 3.83
Hou (2002) g 0.49(0.16,1.48) 29/34 154/167 032
Cui (2001) - E 0.20(0.07,0.58)  72/86 129/134 0.68
Lundin (1999) —— 0.96(0.55,1.66) 34/111 41/130 1.09
Dunning (1999) — 0.96(0.78,1.19)  345/951 233/627 746
Curran (1999} — 1.72(1.00,297) 53/135 30/110 0.84
Overall (I-squared = 19.6%, p = 0.201) é 0.95(0.90,1.01)  3880/10232 4756/11708 100.00
1
!
T T
069 1 145

Figure 5 | Forest plots of association of Taql polymorphism with breast cancer (TT vs. Tt+tt)

Study Events, Events, %
D OR(95% CI) TT+Tt tt Weight
Reimers (2015) - 079(066,095)  569/952  647/992 1747
Nemengani (2015) —_— 064(032,129)  72/95 83/100 134
Abd—Elsalam (2015) —— 128(069,236)  102/130  74/100 123
Mishra (2013) —+—; 0.50(0.27,0.93) 207/232 329/349 194
Huang (2012) e 138(006,33.97) 146/146  319/320 005
Engel (2012) —_ 099(069,143) 215269  437/546 397
Liu (2011) _— 100(042,238)  68/80 68/80 070
Anderson (2011) RS 101084,121)  1296/1556  1357/1631 1517
Gapska-Consecutive (2009) —— 081(061,107)  783/9008  788/890 751
Gapska—Early—onset (2009) —— 074(053,104)  660/768  487/546 548
Chakraborty (2009) _ 098(032,298) 153160  134/140 043
Abbas (2008) - 091(076,108)  1164/1403 2198/2609 17.94
McCullough (2007) —— 0.95(0.68,1.32) 409/494 411/492 485
John (2007) —_ 080(058,109)  669/762  777/863 609
Sillanpaa (2004) 071(045,113) 432479  438/472 297
Buyru (2003) :L— 109(027,446)  70/78 24/27 025
Newcomb (2002) —— 092(062,137)  341/403  328/383 355
Cui (2001) 28 . i 0.13(001,265)  84/86 134134 021
Lundin (1999) — 111(056,2.18) 93111 107130 110
Dunning (1999) — 1000076,132)  798/951  526/627 699
Curran (1999) H—— 157(075,327) 120135 927110 077
Hou (2002) : (Excluded) 34/34 167/167 0.00
Overall (I-squared = 0.0%, p = 0.623) O 089(082,096)  8485/10232 9925/11708 100.00
1
H
T T
00596 1 168

Figure 6 | Forest plots of association of Taql polymorphism with breast cancer (TT+Tt vs. tt)
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Funnel plot with pseudo 95% confidence limits

o ~
7/ da\
Vs N
\
/7 @ N
//. \.
7 o |® .\ ®
wn - 7/ N
7/ \
/ \
/ \
/ \
= // \\
&z y LN
S~ - // \\
3 / AN
] / \
7/ \
/ \
// \\
L ol / \
- ’ o A
7/ ® \
™~ ~
T T T T
-2 0 2 4
OR

Figure 7 | Funnel plots of association of Taqgl polymorphism with breast cancer (TT vs. tt)

TABLES

Table 1 | Characteristics of studies included in this meta-analysis between the Taqgl polymorphism in the vitamin D receptor gene and
breast cancer

Source of Genotyping

Study Year Country Ethnicity control method Case TT/Tt/tt Control TT/Tt/tt HWE
Reimers[26] 2015 USA Caucasian Hospital TagMan 141/428/33 168479/345 0.9368
Nemenqani[27] 2015 Saudi Asian Not reported PCR-RFLP 33/39/23 37/46/17 0.6772
Abd-Elsalam[28] 2015 Egyptian Africa Population PCR-RFLP 42/60/28 24/50/26 0.9968
Mishra[29] 2013 USA Mixed Hospital PCR-RFLP 141/66/25 223/106/20 0.1351
Huang[30] 2012 China Asian Hospital PCR-RFLP 130/16/0 286/33/1 0.9632
Engel[31] 2012 USA Caucasian Population MassARRAY  98/117/54 211/226/109 0.0009
system
Liu[32] 2011 China Asian Hospital PCR-RFLP 29/39/12 31/37/12 0.8602
Anderson[33] 2011 Canada Caucasian Population MassARRAY  552/744/260 594/763/274 0.2773
system
Gapska-Consecu- 2009 Poland Caucasian Population TagMan 377/406/125 380/408/102 0.6331
tive[34]
Gapska-Early- 2009 Poland Caucasian Population TagMan 312/348/108 236/251/59 0.5213
onset[34]
Chakraborty[35] 2009 Indian Asian Hospital PCR-RFLP 86/67/7 80/54/6 0.3942
Abbas[36] 2008 Germany Caucasian Population PCR-RFLP 497/667/239 980/1218/411 0.3151
McCullough[37] 2007 USA Caucasian Population TagMan 158/251/85 180/231/81 0.636
John[38] 2007 USA Mixed Population TagMan 350/319/93 376/401/86 0.16
Sillanpaa[39] 2004 Finland Caucasian Population PCR-RFLP 218/214/47 212/226/34 0.0102
Buyru[40] 2003 Turkey Caucasian Not reported PCR-RFLP 26/44/8 4/20/3 0.0102
Newcomb[41] 2002 USA Caucasian Population TagMan 157/184/62 147/181/55 0.9525
Hou[42] 2002 china Asian Hospital PCR-RFLP 29/5/0 154/13/0 -
Cui[43] 2001 china Asian Hospital PCR-RFLP 72/12/2 129/5/0 -
Lundin[44] 1999 Sweden Caucasian Hospital PCR-RFLP 34/59/18 41/66/23 0.6877
Dunning[45] 1999 UK Caucasian Population PCR-RFLP 345/453/153 233/293/101 0.5812

Curran[46] 1999 Australia Caucasian Hospital PCR-RFLP 53/67/15 30/62/18 0.1384
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Table 2 | The main results of this meta-analysis

Models OR 95%CI P(OR) 12 (%) p(]2)
Caucasians

Tvs. t 0.94 0.90-0.98 0.008 0.0 0.451
TTvs. it 0.88 0.81-0.97 0.007 0.0 0.528
TTvs. Tt 0.96 0.90-1.03 0.277 0.0 0.604
TT vs. Tt+it 0.94 0.89-1.00 0.069 0.0 0.495
TT+Ttvs. tt 0.90 0.83-0.97 0.009 0.0 0.649
Asians

Tvs. t 0.82 0.66-1.01 0.057 49.9 0.076
TTvs. it 0.74 0.45-1.23 0.250 0.0 0.722
TTvs. Tt 0.81 0.62-1.06 0.125 27.6 0.227
TT vs. Tt+t 0.79 0.61-1.02 0.071 38.5 0.149
TT+Ttvs. it 0.76 0.47-1.22 0.253 0.0 0.685
Africa

Tvs. t 1.29 0.89-1.87 0.174 - -

TT vs. tt 1.63 0.78-3.38 0.194 - -
TTvs. Tt 1.46 0.78-2.73 0.238 - -

TT vs. Tt+t 1.51 0.84-2.72 0.169 - -
TT+Ttvs. tt 1.28 0.69-2.36 0.429 - -
Mixed

Tvs. t 0.95 0.84-1.09 0.472 53.1 0.144
TT vs. tt 0.77 0.58-1.03 0.074 54.2 0.140
TTvs. Tt 1.13 0.94-1.36 0.180 0.0 0.515
TT vs. Tt+t 1.04 0.88-1.23 0.651 225 0.256
TT+Ttvs. tt 0.73 0.55-0.96 0.023 41.5 0.191
Overall

Tvs. t 0.94 0.91-0.98 0.004 25.9 0.130
TTvs. it 0.88 0.80-0.95 0.002 0.0 0.514
TTvs. Tt 0.98 0.92-1.04 0.445 10.6 0.318
TT vs. Tt+it 0.95 0.90-1.01 0.078 19.6 0.201

TT+Ttvs. tt 0.89 0.82-0.96 0.002 0.0 0.623




