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Accumulating evidence suggests that the rs1800625 polymorphism in RAGE promoter region might be associ-
ated with cancer risk; however, data from different studies show conflicting results. Here, a meta-analysis was
conducted to evaluate the associations between RAGE rs1800625 polymorphism and cancer risk.

We searched Embase (Excerpt Medica Database), PubMed, and CNKI (Chinese National Knowledge Infrastructure)
databases until March 15, 2019 to identify potential studies for the meta-analysis.

Eighteen eligible studies were included in the current meta-analysis, representing 6246 cases and 6819 con-
trols. Pooled analysis showed positive correlation between the RAGE rs1800625 polymorphism and suscepti-
bility of cancer in recessive genetic model [CC versus TC+TT: odds ratio (OR)=1.397, 95% confidence interval
(Cl): 1.031-1.894, P=0.031]. Subgroup analysis revealed this association in the Asian, but not Caucasian pop-
ulation, and this correlation was not detected in either breast or lung cancer. Sensitivity analysis indicated un-
stable results, which should be interpreted with caution. No publication bias was observed.

In conclusion, the RAGE rs1800625 polymorphism was associated with increased overall cancer risk in Asians
in recessive genetic model. However, large-scale and well-designed studies in different populations and diverse
cancer types are needed for a precise conclusion.
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Background

Receptor for advanced glycation end product (RAGE), also called
as advanced glycation end product receptor (AGER), is a trans-
membrane receptor expressed in a number of cells, belonging
to the immunoglobulin superfamily of receptors. Advanced gly-
cation end product (AGE) is a ligand that binds RAGE to am-
plify immune and inflammatory responses. A number of other
ligands of RAGE were reported recently, including amyloid-f3,
amphoterin, collagen IV, S100 proteins, and integrin Mac-1 [1].
RAGE-ligand interactions are known to elicit oxidative stress,
evoked inflammatory, proliferative, angiogenic reactions, and
essential processes in the pathogenesis of various types of
cancers [2]. Moreover, RAGE was reported to be increased in
several solid tumors [3,4].

The RAGE gene is located on chromosome 6p21.3, containing
1.7 kb in the 5’ flanking region and 11 exons ranging 3.27 kb
in length. RAGE gene polymorphisms are correlated with the
level of circulating RAGE [5]. To date, several RAGE polymor-
phisms have been identified including rs2070600 (82G>S),
rs1800624 (-374 T>A), and rs1800625 (429 C>T), and were
found to be correlated with susceptibility to cancers [6]. The
RAGE rs1800625 polymorphism has been widely reported to
be correlated with cancer risk, including breast, lung, gastric,
cervical, and hepatocellular carcinoma. However, these stud-
ies showed controversial results in different types of cancer,
or even within the same type of cancer. Some meta-analysis
studies summarized this correlation with limited studies and
cancer types [7,8]. Yin et al. [7] reported positive correlation
between the RAGE rs1800625 polymorphism and lung cancer
risk; however, only 2 studies were included. In another me-
ta-analysis by Zhao et al. [8], no remarkable correlation was
found in either breast or lung cancer.

The current meta-analysis study pooled 18 eligible case-control
studies to evaluate the association between RAGE rs1800625
polymorphism and cancer risk in different ethnic populations
and different cancer types.

Material and Methods

Literature search

Embase (Excerpt Medica Database, a biomedical and pharma-
cological bibliographic database), PubMed, and CNKI (Chinese
National Knowledge Infrastructure) databases were searched
until March 15, 2019 to explore eligible studies with the key-
words “RAGE OR AGER OR receptor for advanced glycation end
products” and “polymorphism OR rs1800625 OR -429T>C OR
-429A>G OR -429T/C OR -429A/G” and “cancer OR tumor OR
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carcinoma OR metastasis”. Reference lists were manually ex-
amined to explore relevant publications.

Inclusion and exclusion criteria

Inclusion criteria included: 1) case-control study, 2) associa-
tion between RAGE rs1800625 polymorphism and cancer risk,
3) sufficient genotype information. Exclusion criteria includ-
ed: 1) reviews, 2) insufficient genotype information, 3) dupli-
cated study, 4) study deviated from Hardy-Weinberg equilib-
rium (HWE).

Data extraction

To independently carry out meta-analyses, the following data
were extracted from all eligible articles: year, first author name,
region, sample size, ethnicity, male ratio, age, cancer type, ge-
notyping method, genotype, minor allele frequency (MAF), and
P value for HWE.

Statistical analysis

All data were analyzed using STATA 12.0 (STATA Corporation,
College Station, TX, USA). The odds ratio (OR) and 95% confi-
dence intervals (CIs) were calculated to determine the correla-
tion between RAGE rs1800625 polymorphism and cancer risk
determined with Z test. Four genetic models were applied: al-
lelic (C versus T), dominant (CC+TC versus TT), recessive (CC
versus TC+TT), and additive (CC versus TT) genetic models.
HWE of the control group was evaluated by 2 test. I statistic
and Cochran Q test were applied to examine the heterogene-
ity, and random effect model was applied in this meta-analysis.
Meta regression analysis was used to estimate the risk factors
of heterogeneity. Sensitivity analysis was conducted through
sequential deletion of a single study. Funnel plot, Begg's test,
and Egger’s test were applied to determine publication bias.

Results

Characteristics of the included 18 case-control studies

The study selection was carried out as shown in Figure 1. A to-
tal of 62 studies were screened from the databases. Studies not
related to polymorphism (N=8), not related to cancer (N=21),
not relevant to rs1800625 polymorphism (N=8), without con-
trol (N=1), with insufficient frequency information (N=2), and
reviews (N=4) were excluded. Finally, 18 studies with 6246
cases and 6819 controls were included in this meta-analy-
sis [9-26]. The characteristics of the included 18 studies are
listed in Tables 1 and 2.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

7027




XuY.etal:

M ETA-ANALYS | S Association of RAGE rs1800625 polymorphism with cancer risk

© Med Sci Monit, 2019; 25: 7026-7034

Figure 1. Flow diagram of literature search and

Flow chart of selection process for RAGE rs1800625 polymorphism and cancer risk selection of studies.

| Potentially relevent studies identified and (n=62) | Studies excluded due to fullowing reasons:

(1) Not about polymorphism (n=8)
(2) Not with cancer (n=21)
(3) Not with rs1800625 (n=8)

Studies excluded due to fullowing reasons:
(1) Reviews (n=4)
(2) Without control group (n=1)

| Studies further identified in the meta-analysis (1=18) | (3) In-sufficient frequency information (n=2)

| Studies further identified in the meta-analysis (n=25)

Table 1. Characteristics of 18 studies included in this meta-analysis.

Sample size

Author Region Ethnicity Cancer Method
Case Control
i 2019 Mainland o Gastric cancer  PCR-LDR 369 493 - -
et al China
Lee CY et al. 2018 Taiwan Asian Cervical cancer TagMan 201 320 48.8+13.5 44.0+£10.2
Z?Zagucm K 2017  Japan Asian  Lungcancer  TagMan 189 303 64.3+11.0  55.5+7.8
LT 2017 Mainland - ion  Gastriccancer PCR-RFLP 200 207 5443+11.77 53.23+4.34
et al China
Wang D 2017 Mainland o Hepatocelllar o oo 540 540  51.546.7 50.4+6.8
et al. China carcinoma
vue L 2016 Mainland - n Breastcancer PCR-LDR 524 518  53.76+12.62 56.49+10.04
et al China
Wang H 015 Mainland o Lungcancer  PCR-RFLP 275 126  59.8+104  57.1¢11.2
et al China
Su SC 2015 Taiwan Asian  fepatocellular o o 265 300  62.99+11.97 62.75+10.33
et al. carcinoma
Sus 2015 Taiwan Asian  Oralsquamous L i 618 592 - -
cell carcinoma

Chocholaty M 5 Czech - casian  Remateell o RrLp 214 154 63+11 57410
et al. Republic carcinoma
i 2014 Mainland o n Breastcancer PCR-LDR 509 504  55.63+10.14 56.27+9.29
et al China
Pan H Mai

an 2013 ainland ) con Lungcancer  PCR-LDR 819 803  57.35+10.51 57.04+9.72
et al China
Wang X 012 Manland o Lungcancer  PCR-RFLP 562 764 - -
et al China
AuQ e e e 488 715 546457  54.5+2.61
et al China
Hashemi M .
et al 2012 Iran Caucasian Breast cancer ARMS-PCR 71 93 45.25+11.75 43.25+12.97
N7 T 2010 Czech. Caucasian Pancreas cancer PCR-RFLP 99 154 64+11 57+10
et al Republic
Tesarova P Czech .

2007 . Caucasian Breast cancer  PCR-RFLP 120 92 61.2+11.9 56.2+9.2

et al Republic
Toth EK

ot 2007 Hungary  Caucasian Colorectal PCR-RFLP 183 141 65.7+£10.5 68.416.6
et al. cancer

PCR-RFLP — polymerase chain reaction-restriction fragment length polymorphism; PCR-LDR — polymerase chain reaction-ligase
detection reaction; ARMS-PCR — amplification refractory mutation system-polymerase chain reaction.
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Table 2. Genotype frequencies of RAGE rs1800625 in 18 studies included in this meta-analysis.

Sample size  Genotype (case) Genotype (control)

Author Year Ethnicity Cancer

Z't“a'l) 2019 Asian Gastric cancer 369 493 324 44 1 410 77 6 623% 9.03% 0277
Lee CY 2018 Asian Al 200 320 181 19 1 270 48 2  522% 813% 0932
et al Cancer

et al.
LT , . .
et al 2017 Asian Gastric cancer 200 207 184 13 3 184 22 1 4.75% 5.80% 0.698
Wang D . 9 9
ctat 2017 Asian Hepatocellular 540 540 403 107 30 417 113 10 1546% 12.31% 0471
carcinoma
Yue L
e;‘:l 2016 Asian Breast cancer 524 518 330 174 20 360 143 15 20.42% 16.70% 0.861
Wang H
o 2015 Asian Lung cancer 275 126 195 76 4 100 26 O 1527% 10.32% 0.197
Su s¢ 2015 Asian Hepatocellular .o 300 516 44 5 277 22 1 1019% 4.00% 0434
et al. carcinoma
Sus Oral
ot 2015 Asian squamous cell 618 592 509 102 7 532 57 3  939% 532% 0.280
carcinoma
Chocholaty
. Renal cell
M 2015 Caucasian o 214 154 142 57 15 109 39 6 20.33% 16.56% 0.300
et al carcinoma
Pan H
o 2014 Asian Breast cancer 509 504 379 124 6 365 130 9 1336% 14.68%  0.507
Z?ZIH 2013 Asian Lung cancer 819 803 447 303 69 485 289 29  26.92% 21.61% 0.077
Wang X o, 0
ot al 2012 Asian Lung cancer 562 764 201 274 87 229 387 148 39.86% 44.70% 0.496
A 2012 Asian Gl 488 715 129 188 171 182 344 189 5430% 50.49% 0314
et al. cancer
:'ta:rem'm 2012 Caucasian Breastcancer 71 93 59 11 1 85 8 0 915% 430% 0.665
KERIET s Coueastn LS 99 154 71 26 2 109 39 6 1515% 16.56% 0.300
et al. cancer

et al
Toth EK 2007 Caucasian -olorectal 183 141 4 44 135 5 35 101 8579% 84.04% 0376
et al. cancer
Association of the RAGE rs1800625 polymorphism and versus TT), or additive (CC versus TT) genetic models (Figure 2,
cancer risk Table 3).

In the overall analysis, the RAGE rs1800625 polymorphism was Stratification based on ethnicity revealed similar results in
correlated with increased cancer risk in the recessive genet- Asian but not in the Caucasian population. Moreover, stratifi-
ic model (CC versus TC+TT: OR=1.397, 95% Cl: 1.031-1.894, cation by cancer type did not find any significant correlation
P=0.031), but not in the allelic (C versus T), dominant (CC+TC in either breast or lung cancer (Table 3).
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Allelic (Cvs. T) Dominant (CC+TCvs. TT)
Study ID OR(95%Cl) % Weight Study ID OR(95%Cl) % Weight
HuD (2019) —— 0.67(046,097) 567 Aian i
e Y0t S 020310 A e | ooy 4
Yamaguchi K (2017) —— 101 (0. 64,1.58)  4.84 Yamaguchi K (2017) —_—— 0.94(0.57,1.55) 505
LiT(2017) S 0.81(0.44,1.50)  3.46 \LAIIT(Z% (2)017) s p (Hfs) Eggﬂ;g; ;;g
Wang D (2017) —— 130(1.02,1.66)  7.06 Vi anLg 2076 __;_*_' 138 (104173 750
Yue L (2016) i 1.28(1.03,1.66)  7.32 Vo (20)16) —— 138 Eoﬁ()s: 2:61; 502
Wang H (2016) —— 1.57(0.98,2.50)  4.67 Eu 2 (2(6(1)5) . —— %;g Hgg ‘2‘23 g%
SuSC(2015) L = 172(1.66,447) 442 u T o 102 4 -
' PanH (2014 —= 0.90(0.68, 1.19 737
Su$ (2015) R 184(1.34,253) 624 ferte = TR0 i
Chocholat ? M (2015) = 1.29(0.88,1.88)  5.54 XWagg(X(Zmz) —! 8;; Eg% [1)%; ;gg
— | u _— . .73, 1. !
E:E : 881;; [ [1) gg g? 12 1 ;;; ;gg Subtotal (I-squared=77.2%, p=0.000) <> 1.09(0.90,1.32) 8201
Wang X (2012) = 0.82(0.70, 0.96) 7.99 Caucasin |
XuQ(2012) ol 117(0.99,137) 792 ﬁggﬁl;?nlath; (!\g 0(12%15) —— ; %é Eggg ; gﬂ ggg
Hashemi M (2012) T 2.24(0.90,5.57)  2.03 KrechlerIT 2010) H 03, - -
—_— 0.96 (0.55, 1.67 4.54
Krechler T (2010) T 0.90(0.55,1.47) 446 Tesarova P (2007) —_— 0.89 Eo.so, 1.61% 428
Tesarové P (2007) —_—— 0.89(0.53,1.50)  4.25 Toth EK (2007) : 1.65(0.43,6.24) 1.33
Toth EK (2007) —_Tr 1.15(0.74,1.77 5.00 Subtotal (I-squared=0.0%, p=0.532) T 1.14(0.86,1.51)  17.99
Overall (I-squared=74.8%, p=0.000) > 1.14(0.98,132)  100.00 Overall(-squared=69.6%, p=0.000) o 110(094,130) 10000
Weights are from random effects analysis : Weights are from random effects analysis :
18 1 5.57 .16 1 6.24
Recessive (CCvs. TC+TT) Additive (CCvs. TT)
Study ID OR(95%Cl) % Weight Study ID OR(95%Cl) % Weight
Asian | Asian 1
HuD (2019) e e 0.22(0.03,1.84) 1.81 Hu D (2019) _— 0.21(0.03,1.76) 235
Lee CY (2018) E— 0.80(0.07,8.82) 144 Lee CY (2018) —_— 0.75(0.07,8.29) 1.89
Yamaguchi K (2017) T 1.62(0.46, 5.67) 4.25 Yamaguchi K (2017) —_—TE 1.59(0.45,5.57) 5.10
LiT(2017) B 3.14(0.32,30.41) 1.60 LiT(2017) s e — 3.00(0.31,29.11) 2.09
Wang D (2017) loy 3.12(1.51,6.44) 8.15 Wang D (2017) —. 3.10(1.50,6.43) 8.78
Yue ['(2016) _= 1.33(0.67,2.63) 8.64 Yue [(2016) T 1.45(0.73,2.89) 9.16
Wang H (2016) T 4.19(0.22,784) 1.01 Wang H (2016) —T T 463(0.25,86.79) 134
SuSC(2015) I e —— 5.75(0.67,49.53) 176 SuSC(2015) -——— 2.44(0.63,9.48) 229
SuS(2015) —t 2.25(0.58,8.74) 3.78 Su'S(2015) —— 6.41(0.74,55.29) 4.61
PanH (2014) — - 0.66 (0.23, 1.86) 547 PanH (2014) — 0.64(0.23,1.82) 6.34
PanH (2013) - 246(1.57,383) 1148 Pan H (2013) | 2.58(1.64,4.06) 1133
Wang X (2012) W 0.76(0.57,1.02) 1337 Wang X(2012) | W 0.67(0.48,0.93) 1242
XuQ(2012) - 150(117,1.93) 1382 XuQ(2012) — 1.28(0.94,173) 1257
Subtotal (I-squared=66.6%, p=0.000) <> 149(1.02,2.18)  76.59 Subtotal (I-squared=69.4%, p=0.000) K> 1.46(0.96,2.24)  80.29
Caucasin : Caucasin !
Chocholat ? M (2015) T 186(0.70,491)  5.97 Chocholat ? M (2015) - 192(0.72,5.11) 678
Hashemi M (2012) T 3.98(0.16,99.13) 0.84 Hashemi M (2012) 4.31(0.17,107.64) 1.13
Krechler T (2010) _— 0.51(0.10,2.57) 2.86 KrechlerT (2010) _— 0.51(0.10,2.61) 357
Tesarova P (2007) — 076(0.15,3.86)  2.85 Tesarov P (2007) —— 0.74(0.14,3.79) 355
Toth EK (2007) 8 1.11(0.68,1.82)  10.88 Toth EK (2007) 1.67 (0.44,6.38) 4.69
Subtotal (I-squared=0.0%, p=0.600) ; 1.16(0.77,1.74) 2341 Subtotal (I-squared=0.0%, p=0.562) < 135(0.71,2.56)  19.71
Overall (I-squared=>56.4%, p=0.002) 1.40(1.03,1.89  100.00 Overall (I-squared=59.8%, p=0.001) <f> 1.42(1.00,2.03)  100.00
Weights are from random effects analysis H Weights are from random effects analysis 1
T T T T T
0101 1 99.1 100929 1 108

Figure 2. Forest plots for meta-analysis of the RAGE rs1800625 polymorphism and cancer risk.

Meta-regression analysis was carried out to screen risk factors
of the heterogeneity considering publication year, ethnicity
(Asian versus Caucasian), and genotyping method [polymerase
chain reaction (PCR)-restriction fragment length polymorphism
(RFLP), PCR-ligase detection reaction (LDR), and amplification
refractory mutation system (ARMS)-PCR, versus TagMan] as pos-
sible covariates. However, none of these mentioned covariates
remarkably contributed to the heterogeneity (data not shown).

Sensitivity analysis

Sensitivity analysis indicated that the positive correlation found
in recessive genetic model in pooled analysis and in Asian sub-
group was unstable (Figure 3). After omitting the studies by
Wang et al. (2017), Pan et al. (2013), or Xu et al. (2012), the
RAGE rs1800625 polymorphism was not correlated with can-
cer risk in recessive genetic model.

This work is licensed under Creative Common Attribution-
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Publication bias
Egger’'s and Begg’s tests were applied to determine publica-

tion bias, and no publication bias existed (Figure 4, Table 4),
indicating that this meta-analysis was reliable.

Discussion

The objective of this meta-analysis was to investigate any pos-
sible relationship of the RAGE rs1800625 polymorphism with
cancer susceptibility. We found that the RAGE rs1800625 poly-
morphism might be closely associated with increased risk of
human cancer in the Asian population. However, subgroup
analysis did not support this positive correlation in either lung
or breast cancer in Asians. Sensitivity analysis revealed unsta-
ble results, and therefore, these conclusions should be inter-
preted with caution.
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Table 3. Meta-analysis of RAGE rs1800625 polymorphism and cancer susceptibility.

Genetic model P, P OR 95% ClI P,
Overall
cwsT 0000  748% 1139 09821321 0085
CcTcws T 0000 606% 1105 09361305 0240
CcCwsTHTT 0002 564% 1397 103,189 0031
STt 0001  598% 1423 0996203 0053
CEtheidty
Casian
cwsT 0000 810% 1139 095,137 0146
CcTcws T 0000 772% 109 08981324 0384
Cccws T 0000 666% 1491 10182183 0040
STt 0000 694% 1465 09602236 0077
CCawcasian
cwsT 0373 s8% 1128 09011412 0204
CcTcws T 052 00% 1141 086,151 0355
Cccws T 0600 00% 1156 07701736 0485
STt 0se2 00% 1354 07152565 0353
CDisease
Clngencer
cwsT 0000 857% 1125 0807,1567 0487
CcTcws T 0004  773% 1075 0771,1498 0671
Cccws T 0000 849% 153 0631,3679 0350
STt 0000 874% 1521 0561,4128 0410
CBreast
cwsT 0062  591% 1105 087,147 0500
CcTcws T 0087  s44% 1127 08281533 0448
Cccws T 0s61 00% 1075 0633186 0789
STt 0463 00% 1126 0661,1920 0662

Cochran Q test and |2 statistical test were applied to examine the heterogeneity, and random effect model was applied in this meta-
analysis. The correlation between RAGE rs1800625 polymorphism and cancer risk was determined using Z test.

Heterogeneity represents a major problem in meta-analyses.
Herein, we performed stratified analysis by cancer type and
ethnicity. Decreased heterogeneity was observed in Caucasian
population in all 4 genetic models, and in breast cancer in some
genetic models. These results suggest that ethnicity and cancer
type may partially explain the source of heterogeneity, although
we failed to confirm our hypothesis with statistical evidence in
the meta-regression analysis considering ethnicity, publication
year, and genotyping method as possible covariates. Moreover,
even in the same subgroup of lung cancer, Wang et al. [16]
and Pan et al. [19] both recruited squamous cell cancer, small

cell cancer, and adenocarcinoma. Wang et al. [21] only studied
non-small cell lung cancer (NSCLC) and Yamaguchi et al. [11]
only focused on adenocarcinoma. These studies might con-
tribute to the existence of heterogeneity.

Different cancer types might affect the overall result. In the cur-
rent meta-analysis, gastric, cervical, lung, breast, hepatocellu-
lar carcinoma, pancreas, and colorectal cancers were included.
However, only breast and lung cancers were included in 4 dif-
ferent studies, and gastric cancer, cervical cancer, and hepato-
cellular carcinoma were included in 2 studies. Stratified analysis
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Allelic (CvsT)

Meta-analysis random-effects estimates (exponential from)

Study ommited
HuD I |
Lee CY I |
Yamaguchi K [
LT | I
WangD | |
Yuel | 1
WangH | | |
SusC |
Sus 1
Chocholaty M | 1
PanH
PanH
Wang X
XuQ| r
Hashemi M
Krechler T
Tesarova P
Téth EK

0.95 0.98 1.14 132 136

Recessive (CCvs TC+TT)
Meta-analysis random-effects estimates (exponential from)
Study ommited
HuD |
Lee CY
Yamaguchi K
LT
Wang D |I
Yuel| 1
Wang H | |
SusC| 1 1

Sus| 1
Chocholaty M | 1 I
PanH I
PanH |
Wang X | |
XugQ | I
Hashemi M I 1
Krechler T I
Tesarova P
Téth EK

1
0.96 1.03 140 189 202

Dominant (CC+TCvsTT)

Meta-analysis random-effects estimates (exponential from)
Study ommited
HuD I I
Lee CY I !
Yamaguchi K [
LT [ I
WangD | | |
Yuel |1 1
WangH | 1 |
SusC I

Sus |
Chocholaty M | 1 |
PanH I |
PanH
Wang X | |
XuQ 1
HashemiM | 1
KrechlerT |
Tesarovd P I |
Téth EK I 1

0.90 0.94 110 130 135

Additive (CCvsTT)
Meta-analysis random-effects estimates (exponential from)
Study ommited
HuD I |
Lee CY I |
YamaguchiK | | |
LT | |
Wang D
Yuel | 1
WangH | 1 |
SusC | 1 |

Sus
Chocholaty M | 1 |
PanH I 1
PanH
Wang X | |
XuQ |1 I
HashemiM | I 1
KrechlerT | |
Tesarova P | |
TothEK | 1 |

0.92 1.00 142 2,03 223

Figure 3. Sensitivity analysis for meta-analysis of the RAGE rs1800625 polymorphism and cancer risk.

based on cancer type was only performed for lung and breast
cancer. Male ratio in different cancers might also influence the
results. Among the included 18 studies, 6 studies focused on
breast or cervical cancer [10,14,20,22,24,26], which did not in-
clude male patients. In the studies by Yamaguchi et al. [11],
Li et al. [13], Chocholaty et al. [18], Krechler et al. [23], and
Toth et al. [25] involving lung, gastric, renal, pancreas, and
colorectal cancers respectively, the male ratios were not con-
sistent between cases and controls. Moreover, the sample size
among these included studies varied from less than 100 to more
than 800. In the stratified analysis of breast cancer, studies by
Hashemi et al. [22] and Tesarova et al. [24] involved less than
100 controls, and both studies showed no significant associ-
ation, which might affect the overall OR of the subgroup. The
mean age between cases and controls were not well matched
in some studies. In the study by Yamaguchi et al. [11], the mean
age of cases was 64.3+11.0, while the mean age of controls
was 55.5+7.8, and similar results were found in the studies
by Krechler et al. [23] and Tesarova et al. [24]. The MAF var-
ied significantly among studies, even in the same ethnic pop-
ulations. In Asian population, the MAF varied from 4.00% to
50.49% [15,20], while in the Caucasian population, it varied

from 4.30% to 84.04% [22,25]. Finally, the genotyping methods
might also contribute to the overall result. PCR-LDR, TagMan,
PCR-RFLP, and ARMS-PCR were used by different studies. These
factors together might make the overall heterogeneity com-
plicated and influence the pooled result. Rigorously designed
studies with larger sample size might help clarify this associa-
tion between RAGE rs1800625 polymorphism and cancer risk.

Several potential limitations existed in the current meta-analy-
sis. First, selection bias might exist, as eligible articles in English
language were screened. In this meta-analysis, only 5 articles
were included for the Caucasian population, and this bias might
influence the null result for Caucasian population. Second, we
only performed stratified analysis for lung and breast cancers
but not all types of cancer, due to limited number of studies.
Third, not all published studies on the correlation between the
RAGE rs1800625 polymorphism and susceptibility of cancer
were included. Studies by Zhang et al. [27] and Kadar et al. [28]
were ruled out due to insufficient genotype information for the
calculation of OR. Fourth, this meta-analysis was not adjusted
by gender, age, and environment factors like circulating soluble
RAGE. Breast cancer was gender specific and was not suitable
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Figure 4. Funnel plots of the associations between the RAGE rs1800625 polymorphism and cancer risk.

Table 4. Publication bias analysis of this meta-analysis.

Genetic model Test t 95% ClI 4

Begg's test 0.880

C VS T oo
Egger’s test 0.37 —-1.858, 2.634 0.719
Begg's test 0.880

CCATC Vs, TT oo o Coooioooooiioooioooooiioooiioooooo
Egger’s test 0.32 -1.916, 2.588 0.756
Begg’s test 0.940

CC Vs TCHTT o oo
Egger’s test 0.54 -0.879, 1.483 0.595
Begg's test 0.940

CCvs. TT Loesesles
Egger’s test 0.86 —-0.749, 1.765 0.404

for comparison with other types of cancer. Fifth, only about 28%
of the studies included Caucasian population; therefore, it is not
surprising that stratification analysis showed similar results in
Asian, but not Caucasian population. The Caucasian population
is not representative and therefore it is hard to extrapolate the
result to the general population. Sixth, there were significant age
differences between case and control groups in some studies
and no adjustment was made in our analysis to account for this.

Conclusions

The RAGE rs1800625 polymorphism was associated with in-
creased overall cancer risk in Asians in a recessive genetic mod-
el. However, this polymorphism might not be correlated with
lung or breast cancer risk in Asians. Nonetheless, large-scale
and well-designed studies in different populations and diverse
cancer types are needed for a precise conclusion.
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