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CC vs TT 29.47 0.02 46 1.00 (0.86,1.16) 0.04 0.97 17
CT + CC vs TT 26.00 0.05 38 0.96 (0.90,1.03) 1.06 0.29 17
CC vs CT + TT 27.06 0.06 38 1.01 (0.94,1.10) 0.32 0.75 18
Hospital
C vs T 13.71 0.01 65 0.97 (0.68,1.38) 0.17 0.86 3
CT vs TT 3.34 0.19 40 0.98 (0.83,1.15) 0.30 0.77 3
CC vs TT 17.29 < 0.01 68 0.83 (0.64,2.03) 0.40 0.69 3
CT + CC vs TT 7.75 0.02 64 0.99 (0.69,1.43) 0.05 0.96 3
CC vs CT + TT 15.24 < 0.01 67 0.82 (0.57,1.80) 0.49 0.62 3
Sample size
≥ 300
C vs T 76.76 < 0.01 66 0.99 (0.87,1.12) 0.19 0.85 12
CT vs TT 12.83 0.30 14 0.99 (0.92,1.06) 0.34 0.74 12
CC vs TT 35.37 < 0.01 59 1.04 (0.86,1.26) 0.42 0.68 12
CT + CC vs TT 21.90 0.03 50 1.00 (0.91,1.10) 0.04 0.97 12
CC vs CT + TT 30.33 < 0.01 64 1.03 (0.90,1.19) 0.47 0.64 13
< 300
C vs T 7.50 0.38 7 0.92 (0.94,1.11) 1.88 0.06 8
CT vs TT 4.34 0.74 0 0.89 (0.78,1.02) 1.74 0.08 8
CC vs TT 12.99 0.07 46 0.82 (0.65,1.04) 1.66 0.10 8
CT + CC vs TT 5.03 0.66 0 0.90 (0.80,1.03) 1.70 0.09 8
CC vs CT + TT 13.13 0.07 47 0.93 (0.75,1.14) 0.73 0.47 8

Figure 4: Forest plot of cancer risk associated with rs895819 for the GG vs AA compared with the AA genotype.
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Table 5: Stratified analyses of the rs895819 polymorphism on cancer risk

Comparisons
Heterogeneity test Summary OR

(95% CI)
Hypothesis test

Studies
Q P I2 (%) Z P

Ethnic
Asian
G vs A 34.11 < 0.01 68 1.02 (0.91,1.14) 0.27 0.79 12
AG vs AA 27.19 0.01 60 1.09 (0.95,1.26) 1.25 0.21 12
GG vs AA 24.68 0.01 55 1.09 (0.87,1.37) 0.73 0.47 12
AG + GG vs AA 53.69 < 0.01 80 1.24 (1.03,1.50) 2.28 0.02 12
GG vs AG + AA 30.73 < 0.01 64 1.03 (0.81,1.31) 0.25 0.80 12
Caucasian
G vs A 6.91 0.33 13 0.92 (0.86,0.99) 2.27 0.02 7
AG vs AA 7.70 0.26 22 0.81 (0.73,0.89) 3.82 0.00 7
GG vs AA 6.74 0.35 11 0.95 (0.80,1.12) 0.65 0.51 7
AG + GG vs AA 4.17 0.65 0 0.87 (0.79,0.95) 2.69 0.00 7
GG vs AG + AA 6.47 0.37 7 1.03 (0.88,1.02) 0.34 0.74 7
Breast cancer
G vs A 8.76 0.12 43 0.92 (0.86,0.99) 2.15 0.03 6
AG vs AA 11.41 0.04 56 0.83 (0.75,0.92) 3.51 0.00 6
GG vs AA 1.17 0.95 0 0.90 (0.76,1.07) 1.21 0.23 6
AG + GG vs AA 5.80 0.33 14 0.88 (0.80,0.97) 2.58 0.01 6
GG vs AG + AA 2.40 0.79 0 0.98 (0.84,1.15) 0.24 0.81 6
Gastric cancer
G vs A 16.96 0.00 62 1.11 (0.84,1.46) 0.70 0.48 4
AG vs AA 10.15 0.02 50 1.08 (0.80,1.47) 0.50 0.42 4
GG vs AA 15.44 0.00 60 1.05 (0.55,1.99) 0.15 0.88 4
AG + GG vs AA 13.52 0.00 58 1.10 (0.79,1.53) 0.55 0.58 4
GG vs AG + AA 12.52 0.01 56 1.02 (0.59,1.76) 0.07 0.94 4
Colorectal Cancer
G vs A 1.78 0.62 0 1.07 (0.94,1.21) 1.06 0.29 4
AG vs AA 3.42 0.33 12 1.14 (0.96,1.35) 1.47 0.14 4
GG vs AA 3.40 0.33 12 1.45 (1.10,1.92) 2.66 0.00 4
AG + GG vs AA 7.81 0.05 62 1.35 (1.15,1.58) 3.65 0.00 4
GG vs AG + AA 2.52 0.47 0 1.36 (1.04,1.77) 2.27 0.02 4
Other cancers
G vs A 2.12 0.55 0 0.87 (0.79,0.96) 2.87 0.00 4
AG vs AA 7.08 0.07 58 0.92 (0.81,1.04) 1.30 0.19 4
GG vs AA 2.49 0.48 0 0.96 (0.76,1.22) 0.30 0.77 4
AG + GG vs AA 22.87 0.00 70 1.26 (0.77,2.07) 0.92 0.36 4
GG vs AG + AA 1.70 0.64 0 1.05 (0.84,1.33) 0.45 0.65 4
Source of control
Population
G vs A 28.89 0.01 58 0.99 (0.90,1.10) 0.18 0.86 13
AG vs AA 43.20 0.00 72 1.02 (0.86,1.21) 0.22 0.83 13
GG vs AA 14.44 0.27 17 1.06 (0.93,1.21) 0.83 0.41 13
AG + GG vs AA 61.57 0.00 81 1.14 (0.94,1.38) 1.36 0.17 13
GG vs AG + AA 20.53 0.06 42 1.03 (0.91,1.17) 0.46 0.65 13
Hospital
G vs A 14.18 0.01 65 0.99 (0.86,1.15) 0.08 0.94 6
AG vs AA 7.78 0.17 36 0.94 (0.84,1. 05) 1.11 0.27 6
GG vs AA 18.75 0.00 73 0.98 (0.65,1.49) 0.08 0.94 6
AG + GG vs AA 27.21 0.00 82 1.10 (0.84,1.43) 0.68 0.50 6
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GG vs AG + AA 16.68 0.01 70 1.06 (0.73,1.55) 0.32 0.75 6
Sample size
≥ 300
G vs A 22.21 0.02 59 0.95 (0.87,1.04) 1.16 0.25 10
AG vs AA 27.95 0.01 68 0.92 (0.80,1.05) 1.23 0.22 10
GG vs AA 21.34 0.01 58 0.99 (0.80,1.23) 0.05 0.96 10
AG + GG vs AA 76.99 0.00 88 1.09 (0.88,1.35) 0.77 0.44 10
GG vs AG + AA 17.22 0.05 48 1.03 (0.91,1.16) 0.42 0.67 10
< 300
G vs A 13.95 0.08 43 1.08 (0.98,1.18) 1.45 0.15 9
AG vs AA 12.81 0.12 38 1.15 (1.00,1.33) 2.02 0.04 9
GG vs AA 8.96 0.35 11 1.22 (0.99,1.50) 1.85 0.06 9
AG + GG vs AA 9.82 0.28 19 1.19 (0.98,1.32) 1.74 0.07 9
GG vs AG + AA 19.99 0.01 60 1.08 (0.77,1.50) 0.44 0.66 9

Table 6: The results of heterogeneity test for rs2292832 and rs895819

Comparisons Publication 
year Ethnicity Cancer 

type Match Language Source of 
control Assay Sample 

size
Quality 
control

rs2292832
C vs T 0.737 0.339 0.256 0.812 0.653 0.547 0.417 0.291 0.781
CT vs TT 0.392 0.440 0.331 0.329 0.220 0.514 0.519 0.765 0.529
CC vs TT 0.388 0.838 0.463 0.784 0.463 0.875 0.772 0.573 0.514
CT + CC vs TT 0.737 0.440 0.547 0.956 0.853 0.443 0.949 0.552 0.554
CC vs CT + TT 0.519 0.519 0.440 0.331 0.389 0.396 0.838 0.336 0.815
rs895819
G vs A 0.418 0.426 0.275 0.581 0.593 0.581 0.336 0.581 0.225
AG vs AA 0.440 0.841 0.415 0.797 0.596 0.797 0.554 0.797 0.442
GG vs AA 0.838 0.721 0.487 0.998 0.827 0.498 0.423 0.998 0.366
AG + GG vs AA 0.418 0.426 0.159 0.989 0.656 0.989 0.359 0.989 0.396
GG vs AG + AA 0.327 0.841 0.881 0.077 0.914 0.077 0.073 0.077 0.990

Table 7: Publication bias of rs2292832 and rs895819 for Egger’s test
comparisons t p 95% CI
rs2292832
T vs C 0.96 0.358 –1.657~4.245
CT vs CC –0.45 0.661 –1.748~1.151
TT vs CC 0.96 0.358 –1.171~3.001
CT + TT vs CC 0.37 0.715 –1.256~1.777
TT vs CT + CC 1.60 0.083 –0.572~3.100
rs895819
G vs A 0.44 0.673 –2.337~3.452
AG vs AA 1.18 0.270 –1.122~3.555
GG vs AA 0.28 0.789 –1.792~2.291
AG + GG vs AA 1.12 0.292 –1.219~3.612
GG vs AG + AA –0.07 0.943 –1.923~1.803
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Figure 5: Funnel plot of rs2292832 polymorphism and cancer risk for dominant models (TT + CT vs CC). The horizontal 
line in the funnel plot indicates the fixed‑effects summary estimate, whereas the sloping lines indicate the expected 95% CI for a given SE.

Figure 6: Funnel plot of rs895819 polymorphism and cancer risk for dominant models (TT + CT vs CC).



Oncotarget22381www.impactjournals.com/oncotarget

sufficient published data for estimating an odds ratio 
(OR) with 95% confidence interval (CI), and 4) genotype 
distribution of control groups must be in accordance with 
the assumptions of Hardy‑Weinberg equilibrium (HWE).

In case of redundant publications, only the studies 
with the largest sample size and/or latest published date 
were included.

Data extraction

Data were extracted independently by two 
investigators (YJF and FJD). Data for analyses, including 
first author, publication year, cancer type, country of 
origin, ethnicity, study design, genotype detection methods 
and quality control or not. If discrepancies existed, 
consensus would be finally reached on discussion.

Quality assessment

Quality assessment criteria were utilized to 
evaluate methodological quality of included studies 
based on Newcastle‑Ottawa Scale (NOS) [67] for quality 
of case‑control. A nine‑point scale of the NOS (range, 
0–9 points) has been developed for the evaluation, a 
high‑quality study was defined as one with a score of  ≥ 7.

Statistical analysis

The analyses were conducted in Review Manager 
5.0 (Version 5 for Windows, Cochrane Collaboration, 
Oxford, UK). The overall strength of an association 
between rs2292832 and rs895819 polymorphisms and 
cancer risk assessed by crude ORs together with their 
corresponding 95% CIs. The stratified analysis was 
conducted by ethnicity (Asians, Caucasians), cancer type, 
source of control and sample size (300 as the boundary).

Heterogeneity in meta‑analysis refers to the 
variation in study outcomes between different studies. 
Between‑study heterogeneity was evaluated with a χ2 
based Q‑test among the studies [68]. Heterogeneity was 
considered significant when P < 0.05. In case of no 
significant heterogeneity, point estimates and 95% CI was 
estimated using the fixed effect model (Mantel‑Haenszel), 
otherwise, random effects model (DerSimonian Laird) was 
employed [69, 70]. The significance of overall OR was 
determined by the Z‑test.

If there were significant heterogeneity among 
included studies, the sources of heterogeneity would be 
explored using meta‑regression in Stata 12.0 (StataCorp, 
College Station, TX, USA). To assess the stability of the 
results, one‑way sensitivity analyses were performed to 
assess the stability of the results, in which a single study 
in the meta‑analysis was deleted each time to reflect the 
influence of the individual data set to the pooled OR. 
The publication bias was diagnosed by using inverted 
funnel plots, Begg’s test and the Egger’s test by Stata 

12.0. Statistical tests performed in the present analysis 
were considered significant whenever the corresponding 
null‑hypothesis probability was P < 0.05.
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