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Meta-Analysis on Relationship between XRCC1 Arg399Gin

Polymorphism and Breast Cancer Susceptibility

LI Lin-lin, LIANG Yuan,CHEN Shen, et al.
(Liaoning Provincial Cancer Hospital ,Shenyang 110042, China)

Abstract: [Purpose] To investigate the relationship between X-ray repair cross-complementing
group 1 (XRCC1) Arg399GIn polymorphism and breast cancer susceptibility in Caucasians and Asians
by meta-analysis. [ Methods] The data of case-control studies on the association between XRCC1
Arg399GIn polymorphism and breast cancer susceptibility of Caucasians and Asians in PubMed,
Embase,CBM, VIP,CNKI and Wanfang database were enrolled. Odds ratio (OR) of XRCC1
Arg399GIn genotype distributions in patients with breast cancer and healthy controls was calculat-
ed and treated as effective variable,by which the relationship between XRCC1 Arg399GlIn poly-
morphism and breast cancer was evaluated. Heterogeneity test and meta-analysis were performed
among the included literatures,and data were analyzed statistically by Review Manager (version
5.0.10) software. [Results] A total of 24 case-control studies were selected including 15151 cases
and 17179 controls. Meta-analysis showed that XRCC1 Arg399Gln significantly increased breast
cancer risk in Asians (Gln/Gln vs. Arg/Arg in Asians:O0R=1.20 (95%CI:1.03~1.39), P=0.02;Gln/
Gln vs. Arg/Arg +Arg/Gln in Asians:OR=1.20 (95%Cl:1.04~1.38),P=0.01, GIn/Gln vs. Arg/Arg
OR=1.01 (95%CI:0.94~1.09),7=0.35, P=0.73 ; GIn/GIn+Arg/Gln vs. Arg/Arg OR=1.02 (95%CI :
0.95~1.09),7=0.58 , P;x=0.56 ; GIn/Gln vs. Arg/Arg+Arg/Gln OR=1.01(95%CI.0.95~1.08),7=0.33,
P=0.74. [Conclusion] The XRCC1 Arg399GIn polymorphism might relate to breast cancer sus-
ceptibility in Asians.

Key words : breast cancer; XRCC 1 ;polymorphism ; meta-analysis
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Table 1 General characteristics of studies included in Meta-analysis

Genotype distribution

First author Year Ethnicity Case Control
Arg/Arg Arg/Gln Gln/Gln Arg/Arg Arg/Gln Gln/Gln

Duell™* 2001 Caucasian 162 175 49 164 158 59
Kim"! 2002 Asian 92 79 34 90 101 14
Shu'®’ 2003 Asian 561 442 85 610 498 74
Smith'”’ 2003 Caucasian 70 72 20 119 150 31
Han'® 2003 Caucasian 391 460 135 545 616 176
Figueiredo'’ 2004 Caucasian 168 179 55 160 185 57
Patel"* 2005 Caucasian 196 195 61 280 202 56
Chacko"'"! 2005 Asian 56 50 17 79 35 9
Shen'"?! 2005 Caucasian 412 539 116 444 536 130
Zhai'" 2006 Asian 173 101 28 347 240 52
Zhang'¥ 2006 Caucasian 1214 1433 392 1054 1173 360
Brewster!!! 2006 Caucasian 108 159 38 126 135 49
Pachkowski''! 2006 Caucasian 504 581 159 480 494 148
Bu'"! 2006 Caucasian 84 84 22 42 43 10
Jin"'®! 2006 Asian 48 27 8 127 97 27
Sliva'™’ 2007 Caucasian 112 104 25 191 212 53
Loizidou™ 2008 Caucasian 506 479 122 520 516 140
Syamala'®" 2009 Asian 147 154 58 193 126 48
Hsu®! 2010 Asian 198 149 48 276 202 53
Zipprich™ 2010 Caucasian 126 115 30 139 141 43
Qian'? 2010 Asian 349 255 62 412 304 73
Liu® 2011 Asian 547 367 81 518 402 84
Roberts'*! 2011 Caucasian 104 361 417 164 772 814
Fatima!?”! 2013 Caucasian 58 32 10 58 34 8

Table 2 Summary OR and 95% CI of XRCC1 Arg399GIn polymorphism and breast cancer risk

Test for heterogeneity

Test for overall effect

Contrast N of studies Ethnicity

OR(95%CI) Z P X P, P(%)

GlnGln vs. ArgArg 24 Total 1.01(0.94~1.09)  0.35 073 2978 0.16 22.8
15 Caucasian  0.96(0.88~1.04)  0.96 034  10.26 0.74 0

9 Asian 120(1.03~1.39) 237" 002  13.34 0.10  40.0

GlnGln+ArgGln vs. ArgArg 24 Total 1.02(0.95~1.09)  0.58 056  41.28 0.01 443
15 Caucasian  1.020.95~1.09) 047 0.64 1825 0.20 233

9 Asian 1.050.90~1.22)  0.65 052 23.00 0.03 65.2

GlnGln vs. ArgArg +ArgGln 24 Total 1.01(0.95~1.08)  0.33 074 2552 0.32 9.9
15 Caucasian  0.97(0.90~1.04)  0.91 0.36 8.20 0.88 0

9 Asian 120(1.04~1.38) 248 001  10.84 0.21 26.2

SRS 5 2R, XRCCL Arg399Gln 13 45 Gln/
Gln vs. Arg/Arg 1525 5 FL M by 8% 1 #5 BF 5 18] T
B 8 5 P (P=22.8% , P=0.16) , % FH [ % %500 AR 2
AT Hr, A IF OR fH R 1.01 (95%C1.0.94~1.09)
(Figure 1), 1 XRCC1 Arg399GIn fi /i GInGln vs.
ArgGln+ArgArg AL 5 FL AR b B 19 2% B 5% ) 77
1 5 TP (P=44.3% , P=0.01) , >% F Bl AL AR Y 1F
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T8, &F ORME R 1.02 (95%C1.0.95~1.09),
XRCC1 Arg399GIn fi7 &5 GInGln vs. ArgArg +ArgGln
BH 55 ZL R By FR M 25 WF ST () JE B B S T i (P=
9.9%,P=0.32), K HIE &SR BEAT 500, BT
OR fE M 1.01(95%CI:0.95~1.08) (Figure 2), $&/R7E
A FhFL B R  XRCC1 Arg399GIn v f5 £ &1 5
SR T ZL R 00 2 JB M TE G i 2 JORHK
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Review:
Comparison:

XRCCI Arg 399GIn and breast cancer
01 GIn/Gln vs Arg/Arg

Outcome: 01 GIn/Gln vs Arg/Arg

Study Treatment Control OR(fixed) Weight OR(fixed)
or sub-canegory wN wN 95%C1 % 95%CI

01 1.Caucasian
Duell 49/211 591223 — 3.12 0.84{0.54,1.30]
Han 135/526 176/721 -+ 7.81 1.07[0.83.1.39]
Smith 20/90 31/150 —— 1.28 1.10[0.58,20.7]
Figueiredo 55/223 57217 — 3.08 0.92[0.60.1.41]
Patel 61/257 56/336 —=— 2,62 1.56[1.04,2.34]
Shen 116/528 130/574 . 6.88 0.96[0.72,1.28]
Brewster 38/146 491175 — 233 0.90[0.55,149]
Bu 22/106 10/52 — 0.75 1.10[0.48.2.53]
Pachkowski 159/663 148/628 - 8.17 1.02[0.79,1.32]
Zhang 392/1606 360/1414 - 20.47 0.95[0.80,1.12]
Slive 25/137 53/244 — 220 0.80[0.47.1.37]
Loizidou 122/628 140/660 —=r 7.78 0.90[0.68.,1.18]
Zipprich 30/156 43/182 T 227 0.77[0.46,1. 30]
Roberts 417/521 814/978 —= 7.99 06]
Fatima 10/68 8/66 [ 0.49 1.25[0.46,3.39]
Subtotal(95%Cl) 5866 6620 L 77.23 0.96[0.88,1.04]
Total events:1651(Treatment),2134(Control)

Test for heterogeneity:Chi’=10.26,df=14 (P=0.74),P=0%

Test for overall effect : 7=0.96 (P=0.34)

02 2.Asian
Kim 34/126 14/104 — 0.79 2.38[1.20,4.72]
Shu 85/646 74/684 ™ 442 1.25[0.90,1.74]
Chacko 17/73 9/88 e 0.44 2.66[1.11.6. 41]
Jin 8/56 27/154 — I 0.87 0.78[0.33,1.85]
Zhai 28/201 52/399 b o 212 1.08[0.66.1.77)
Syamaia 58/205 48/241 —=— 224 1.59[1.02,2.46]
Hsu 48/246 53/329 Nl 258 1.26[0.82.1.94]
Qian 62/411 73/485 = 402 1.00[0.69,1.45]
Liu 81/638 84/602 - 5.8 0.91[0.66,1.27]
Subtotal(95%CI) 2592 3086 * 277 1.20[1.03,1.39]
Total events:421(Treatment),434(Control)

Test for heterogeneity:Chi’=13.34, df=8 (P=0.10),P=40.0%

Test for overall effect : Z=0.37(P=0.02)

Subtotal(95%CI) 8458 9706 4 100.00 1.01[0.94,1.09]
Total events:2072(Treatment),2568(Control)

Test for heterogeneity:Chi?=29.78 ,df=23 (P=0.16),=22.8%

Test for overall effect:7=0.35(P=0.73)

01 02 05 1 2 510

Favours treatment Favours control

Figure 1 Pooled gene effect for Arg399GIn in relation to breast cancer among ethnic subgroups(GIn/Gln vs. Arg/Arg)

Review:

XRCC1 Arg 399GIn and breast cancer

Comp 01 Gln/Gln vs Arg/Arg

Outcome: 03 GIn/Gln vs Gln/Arg+Arg/Arg

Study Treatment Control OR(fixed) Weight OR(fixed)
or sub-canegory wN wN 959%C1 % 95%C1

01 1.Caucasian

Duell 497386 59/381 — 2.94 0.79[0.53,1.19]
Han 135/986 176/1337 - 731 1.05[0.82,1.33]
Smith 20162 31/150 —1— 1.08 1.22[0.67,2.22]
Figueiredo 55/402 57/402 —— 2.79 0.96[0.64,1.43]
Patel 61/452 56/528 = 251 1.34[0.91.1.98]
Shen 116/1067 130/1110 - 6.44 0.92[0.70,1.20]
Brewster 38/305 49/310 — 241 0.76[0.48.1.20]
Bu 22/190 10/95 —— 0.67 1.11[0.50,2.46]
Pachkowski 159/1244 148/1122 —-+ 7.70 0.96[0.76.1.23]
Zhang 392/3039 360/2587 = 19.21 0.92[0.79,1.07]
Slive 25/241 53/456 —e— 1.86 0.88[0.53.1.46]
Loizidou 122/1107 140/1176 —- 6.85 0.92[0.71,1.19]
Zipprich 30271 431323 —e 1.98 0.81[0.49,1.33]
Roberts 417/882 814/1750 + 16.31 1.03[0.88,1.21]
Fatima 107100 8/100 re—— 0.41 1.28[0.48,3.38]
Subtotal(95%CI) 10834 11987 ¢ 80.48 0.97[0.90.1.04]
Total events:1651(Treatment),2134(Control)

Test for heterogeneity:Chi’=8.20, df 14(P=0.88),P=0%
Test for overall effect: Z=0.91(P=0.36)
02 2.Asian

Kim 34/205 14/205 —— 0.66 2.71[1.41,5.23]
Shu 85/1088 74/1182 e 371 1.27[0.92.1.75]
Chacko 17/123 9/123 T 044 2.03[0.87.4.75]
Jin 8/83 271251 —— 0.69 0.88[0.39.2.03]
Zhai 28/302 52/639 —1— 172 1.15[0.71,1.87]
Syamaia 58/359 48/367 -— 2.26 1.28[0.85,1.94]
Hsu 48/395 53/531 T 225 1.25[0.82,1.89]
Qian 62/666 23/789 —— 3.44 1.01[0.71,1.44]
Liu 81/995 84/1004 -z 4.36 0.97[0.71.1.33]
Subtotal(95%Cl) 4216 5001 L4 19.52 1.20[1.04,1.33]
Total events:421(Treatment),434(Control)
Test for heterogeneity 8 (P=0.21).=40.0%

Test for overall effect
Subtotal(95%CI) 15050 17078 ' 100.0 1.01[0.95.1.08]
Total even 072(Trealmenl) 2568(Control)

Test for he hi?=25.52,df=23 (P=0.32),P=9.9%
Test for overall effc .33(P=0.74)

01 02 05 1 2 5 10

Favours treatment ~ Favours control

Figure 2 Pooled gene effect for Arg399Gin in relation to breast cancer among ethnic subgroups
(GInGln vs. ArgArg +ArgGln)
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Review:  XRCCI Arg 399GIn and breast cancer Review:  XRCCI Arg 399GIn and breast cancer Review:  XRCCI Arg 399GIn and breast cancer
Cor : 01 GIn/Gln vs Arg/Arg Comparison: 01 GIn/Gln vs Arg/Arg C ison: 01 GIn/Gln vs Arg/Arg
Outcome: 02 GIn/Gln+Gln/Arg vs Arg/Arg Outcome: 01 Gln/Gln vs Arg/Arg Outcome: 03 GIn/Gln vs Gln/Arg+Arg/Arg
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Figure 3  Funnel plot of comparison for publication bias in Arg399GIn ethnicity subgroup analysis
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