
Arg/Arg Arg/Gln Gln/Gln Arg/Arg Arg/Gln Gln/Gln

1 Han et al. 2003 USA North America Mixed 986/1337 PB PB Blood sample Non-cancer
controls

Year of birth,
menopausal status,
postmenopausal
hormone use at blood
collection, month of
blood return, time of
day of blood collection,
and fasting status at
blood draw

BMI at age 18 years (continuous), weight gain
since age 18 years (<5, 5-19.9, ≥20Kg), age at
menarche (<12, 12, 13, >13 years), age at
menopause(<45, ≥45 to <50, ≥50 to <55, or ≥55
years) , parity/age at first birth (nulliparous, 1–2
children/age at first birth  ≤24 years, 1–2
children/age at first birth >24 years, 3+
children/age at first birth  ≤24 years, 3+
children/age at first birth >24 years), first-degree
family history of breast cancer (yes/no), history
of benign breast disease (yes/no), and duration
of postmenopausal hormone use (never use, past
use, current use <5 years,current use ≥5 years).

391 460 135 545 616 176 0.9255 22 1.07 (0.88, 1.30) 1.03 (0.77, 1.37) – –

2 Kang et al. 2003 Korea Asia Asian 205/205 HB HB Blood sample Non-cancer
controls Age

Age, education, body mass index, age at
menarche, age at first pregnancy, age at
menopause, smoking, alcohol consumption,
duration of breast feeding, family history of
breast cancer and menopausal status at baseline.

92 79 34 90 101 14 0.0415 13 0.80 (0.51, 1.16) 2.4 (1.20, 4.72) – –

3 Moullan et al. 2003 France Europe Caucasian 254/312 BV HB Blood sample UK Age Age 109 113 32 127 146 39 0.7669 16 0.96 (0.66, 1.40) 1.00 (0.57, 1.76) – –

4 Shu et al. 2003 China Asia Asian 1088/1182 PB PB Blood sample Non-cancer
controls Age

Education, family history of breast cancer,
menopausal status, age at menarche, age at
menopause, body mass index, waist:hip ratio,
and physical activity

561 442 85 610 498 74 0.0367 19 0.90 (0.76, 1.08) 1.20 (0.85, 1.69) – –

5 Smith et al. 2003 USA North America Caucasian 114/229 HB HB Peripheral
lymphocytes NR NR Age 56 48 10 86 119 24 0.0659 13 0.53 (0.29, 0.97) 0.80 (0.29, 2.18) 0.57 (0.32, 1.02) 1.12 (0.43, 2.89)

6 Deligezer et al. 2004 Turkey Asia Caucasian 151/133 NR NR Blood sample Healthy controls NR NR 58 68 25 50 66 17 0.5066 7 – – – –

7 Figueiredo et al. 2004 Canada North America Caucasian 402/402 PB PB Blood sample Non-cancer
controls Age

Ethnicity (Caucasian or Caucasian and other
ethnic group), age (years), and FH of breast
cancer (at least one first-degree relative)

168 179 55 160 185 57 0.7646 20 0.91 (0.67, 1.23) 0.88 (0.57, 1.37) – 0.93 (0.62, 1.40)

8 Försti et al. 2004 Finland Europe Caucasian 223/298 PB FB Tumor tissue Non-cancer
controls Region NR 100 103 20 138 129 31 0.9163 13 – – – –

9 Dufloth et al. 2005 Brazil South America Mixed 86/119 BV FB Blood sample Non-cancer
controls NR NR 46 33 7 59 50 10 0.8967 11 – – – –

10 Metsola et al. 2005 Finland Europe Caucasian 479/478 PB HB Blood sample Healthy controls NR

Age, age at menarche, age at first full term
pregnancy, number of pregnancies, history of
benign breast disease, first degree family history
of breast cancer, weist-to-hip ratio, smoking and
use of alcohol

237 196 46 256 185 37 0.6573 18 1.24 (0.93, 1.65) 1.39 (0.84, 2.29) 1.26 (0.96, 1.66) –

11 Patel et al. 2005 USA North America Mixed 452/452 PB PB Blood sample Non-cancer
controls Age

Matched pairs, body mass index, age at
menopause, age at menarche, alcohol intake,
education, parity, age at first live birth, physical
activity, history of breast cysts, family history of
breast cancer in mother or sister, use of hormone
replacement therapy, and smoking status

196 195 61 194 202 56 0.7609 20 1.01 (0.73, 1.39) 1.27 (0.79, 2.02) 1.06 (0.78, 1.44) –

12 Shen et al. 2005 USA North America Mixed 1067/1110 PB PB Blood sample Non-cancer
controls Age Age 412 539 116 444 536 130 0.0973 21 1.08 (0.90, 1.29) 0.97 (0.73, 1.29) 1.06 (0.89, 1.26) –

13 BCAC 2006 ABCFS Australia Oceania Caucasian 1472/828 PB FB Blood sample Non-cancer
controls Age

Age, Country of birth, State, Educational level,
Marital status, Number of live births, Height,
Weight, Age at menarche, and Oral contraceptive
use and, for the combined analysis, for family
history (reported first- or second-degree relative)
of breast cancer.

609 669 194 328 391 109 0.6559 20 – – 0.31 (0.24, 0.39) 0.69 (0.54, 0.90)

14 BCAC 2006 GENICA Germany Europe Caucasian 602/625 PB HB NR Non-cancer
controls Age

BMI (categories <22.5, 22.5)<25, 25)<30, 30
kg/m2), Number of mammograms until 2 years
prior to interview (continuous), Years of OC use
(continuous), Parity (nulliparous, 1-2 children, 3
children), Life time cumulative months of
breastfeeding (con_x005f�tinuous), Age at
menarche (continuous), Age at first full-term
pregnancy (nulliparous, <25, 25)<30, 30 years)
and Age at menopause (pre-menopausal,<45,
45)<50, 50)<55, 55 years)

254 290 58 252 299 74 0.3023 18 – – 0.93 (0.74, 1.16) 0.79 (0.55, 1.14)

15 BCAC 2006 LSHTM UK Europe Caucasian 585/598 PB HB NR Non-cancer
controls Age NR 251 251 83 256 274 68 0.6795 17 – – 1.00 (0.79, 0.13) 1.29 (0.91, 1.82)

16 BCAC 2006 Madrid Spain Europe Caucasian 808/770 PB FB Blood sample Non-cancer
controls NR NR 354 350 104 309 353 108 0.6556 16 – – 0.86 (0.70, 1.05) 0.91 (0.68, 1.21)

17 BCAC 2006 Seoul Korea Asia Asian 308/314 HB HB NR Non-cancer
controls NR

Age, Education, Family history of breast cancer,
Age at FFTP and parity, Alcohol consumption,
and Smoking.

148 119 41 149 144 21 0.0764 14 – – – –

18 BCAC 2006 USRTS USA North America Mixed 707/1051 HB HB Peripheral
Lymphocytes

Non-cancer
controls Age NR 314 307 86 425 499 127 0.2908 20 – – 0.85 (0.70, 1.03) 1.01 (0.75, 1.35)

19 Jin et al. 2006 China Asia Asian 83/251 PB PB Blood sample Healthy controls Age
Age，cigarette smoking，alcohol drinking，the
family history of malignancy in first and second
relatives

48 27 8 127 97 27 0.1979 18 0.69 (0.38, 1.25) 0.64 (0.25, 1.64) 0.67 (0.39, 1.18) –

20 Brewster et al. 2006 USA North America Mixed 305/310 BV PB Peripheral
Lymphocytes

Non-cancer
controls

Gender (female sex),
age at blood donation
(within one year), and
menopausal status at
blood donation

Age and menopausal status 108 159 38 126 135 49 0.2064 18 1.15 (1.00, 1.32) 1.06 (0.92, 1.22) – –

21 Bu et al. 2006 USA North America Mixed 190/95 HB FB Blood sample Non-cancer
controls NR NR 84 84 22 42 43 10 0.8369 11 – – – –

22 Pachkowski et al. 2006 USA North America African 761/676 PB PB Blood sample NR Age Offsets and age 536 203 22 493 172 11 0.3610 20 1.10 (0.90, 1.50) 1.80 (0.80, 3.80) 1.20 (0.80, 1.50) –
23 Pachkowski et al. 2006 USA North America Caucasian 1244/1122 PB PB Blood sample NR Age Offsets and age 504 581 159 480 494 148 0.2420 20 1.10 (0.90, 1.30) 1.00 (0.80, 1.30) 1.10 (0.90, 1.30) –

24 Thyagarajan et al. 2006 USA North America Mixed 193/322 PB PB Tumor tissue Non-cancer
controls NR Age, physical activity, BMI, and family history of

breast cancer 57 76 60 135 140 47 0.2797 18 1.29 (0.84, 1.97) 0.91 (0.48, 1.72) 1.20 (0.80, 1.79) –

25 Zhai et al. 2006 China Asia Asian 302/639 PB HB Blood sample Non-cancer
controls Age Age, age at menarche and menopausal status 173 101 28 347 240 52 0.2515 20 0.79 (0.57, 1.08) 1.01 (0.60, 1.70) 0.82 (0.61, 1.11) –

26 Zhang et al. 2006 USA North America Caucasian 3039/2587 PB PB Buccal cell NR Age Age and study site 1214 1433 392 1054 1173 360 0.2454 21 1.10 (0.90, 1.20) 0.90 (0.80, 1.10) – –
27 Zhang et al. 2006 Poland Europe Caucasian 1985/2290 PB PB Blood sample NR Age Age and study site 772 933 280 947 1030 313 0.2176 21 1.10 (1.00, 1.30) 1.10 (0.90, 1.40) – –
28 Costa et al. 2007 Portugal Europe Caucasian 256/441 BV HB Blood sample Healthy controls Age Age 112 109 35 153 222 66 0.3178 17 – – – –

29 Silva et al. 2007 Portugal Europe Caucasian 241/456 HB HB Blood sample Non-cancer
controls NR

Age (30-49*, 50-69, and 70 years), smoking
status (never*, former, and current smokers),
and alcohol status (abstemics, social, and
regular). Asterisk (*) depicts referent classes.

112 104 25 191 212 53 0.6148 15 0.87 (0.62, 1.22) 0.87 (0.51, 1.50) 0.87 (0.63, 1.20) –

30 Ali et al. 2008 USA North America Mixed 40/48 HB HB Tumor tissue Non-cancer
controls NR NR 11 16 13 21 20 7 0.5367 11 – – – –

31 Kipikasová et al. 2008 Slovak Europe Caucasian 114/113 BV HB Peripheral
Lymphocytes Healthy controls NR NR 49 50 15 53 43 17 0.1039 13 – – – –

32 Loizidou et al. 2008 Cyprus Asia Caucasian 1107/1176 PB PB Blood sample Healthy controls Age NR 506 479 122 520 516 140 0.4898 18 – – – –

33 Mitra et al. 2008 India Asia Indian 150/225 BV HB Blood sample Healthy controls

Population subgroup,
region(i.e., North
India), Ethnicity,
Marital status,
Menopausal status, and
Dietary habits

Race, stage of disease, menopausal status, and
family history of breast cancer, 44 52 54 83 107 35 0.9577 14 0.92 (0.56, 1.50) 2.91 (1.66, 5.10) 1.41 (0.90, 2.19) –

34 Saadat et al. 2008 Iran Asia Caucasian 186/187 BV HB Blood sample Healthy controls Age Family history of breast cancer in firstdegree
relatives and smoking status 83 70 33 81 90 16 0.1946 17 0.76 (0.47, 1.20) 1.80 (0.90, 3.61) 0.93 (0.61, 1.44) 2.06 (1.07, 3.98)

35 Sangrajrang et al. 2008 Thailand Asia Asian 507/424 HB HB Blood sample Non-cancer
controls NR

Age (non-linear using fractional polynomial
functions), body mass index, age at menarche,
family history of breast cancer, reproduction
parameters (five classes), use of contraceptives,
menopausal status, hazardous lifestyle, and
education

268 201 38 246 158 20 0.3979 16 1.20 (0.90, 1.60) 1.80 (0.99, 3.29) – –

36 Smith et al. 2008 USA North America Caucasian 312/406 HB HB Blood sample Non-cancer
controls Age Age, FH of breast cancer, smoking history, age at

menarche, age at first live birth and BMI. 135 141 36 179 181 46 0.9809 18 1.01 (0.74, 1.40) 0.93 (0.56, 1.54) 1.00 (0.73, 1.35) –

37 Smith et al. 2008 USA North America African 52/74 HB HB Blood sample Non-cancer
controls Age Age, FH of breast cancer, smoking history, age at

menarche, age at first live birth and BMI. 38 13 1 58 15 1 0.9784 16 1.13 (0.44, 2.91) 2.19 (0.09, 52.25) 1.18 (0.47, 2.96) –

38 Sobczuk et al. 2009 Poland Europe Caucasian 150/106 NR NR Blood sample Non-cancer
controls Age NR 34 68 48 24 44 38 0.1104 10 – – – –

39 Syamala et al. 2009 India Asia Indian 359/367 HB HB Blood sample Non-cancer
controls NR Age 147 154 58 193 126 48 0.0004 13 – – – –

40 Jakubowska et al. 2010 Poland Europe Caucasian 317/290 PB PB Blood sample Non-cancer
controls NR

Age at first live birth, parity, lifetime cumulative
months of breastfeeding, age at menarche, oral
contraceptive use, smoking, body mass index (at
age of breast cancer diagnosis for cases and at
time of interview for controls), year of birth and
BRCA1 mutation.

131 150 36 105 142 43 0.6553 18 0.73 (0.48, 1.10) 0.67 (0.36, 1.25) – –

41 Jelonek et al. 2010 Poland Europe Caucasian 94/551 BV NR Blood sample Non-cancer
controls Age NR 41 40 13 206 276 69 0.1113 12 – – – –

42 Ming-Shiean et al. 2010 China Asia Asian 395/531 HB HB Blood sample Non-cancer
controls NR

Age, age at first full-term pregnancy, cigarette
smoking, body mass index, and family history of
breast cancer

198 149 48 276 202 53 0.0789 16 1.05 (0.81, 1.38) 1.31 (0.83, 1.96) 1.12 (0.87, 1.42) –

43 Qian et al. 2010 China Asia Asian 666/789 PB HB Blood sample Healthy controls Age

Age, age of menarche, menopause, history of
breast-feeding, history of bovine rearing, history
of oral contraceptives and family history of
cancer.

349 255 62 412 304 73 0.1228 20 0.93 (0.63, 1.08) 0.96 (0.42, 1.09) 0.91 (0.62, 1.05) –

44 Santos et al. 2010 Brazil South America Mixed 65/85 BV NR Blood sample Non-cancer
controls

Geographical location,
dietary habits, and
without prior
occupational exposure
to genotoxic chemicals

NR 24 39 2 24 53 8 0.0069 4 – – – –

45 Sterpone et al. 2010 Italy Europe Caucasian 43/31 BV HB Blood sample Healthy controls NR NR 8 24 11 16 10 5 0.1448 10 – – – –

46 Zipprich et al. 2010 USA North America Mixed 271/323 FB FB Blood sample Non-cancer
controls Age Menopause and age 126 115 30 139 141 43 0.4467 17 0.65 (0.39, 1.10) 0.44 (0.18, 1.11) 0.64 (0.41, 1.00) –

47 Wang et al. 2011 China Asia Asian 302/302 PB HB Blood sample Healthy controls Age NR 161 125 16 173 109 20 0.6156 20 – – – –

48 Liu et al. 2011 China Asia Asian 995/1004 PB HB Blood sample Non-cancer
controls Age Age 547 367 81 518 402 84 0.6305 21 0.87(0.72, 1.05) 0.91 (0.66, 1.27) 0.88(0.74, 1.05) –

49 Roberts et al. 2011 USA North America Mixed 982/1770 PB HB
Blood samples
and Mouthwash
samples

NR Age

Age, education, race, smoking status, age at first
birth, family history of breast cancer, history of
benign breast disease, age at menarche and
hormone therapy use

417 461 104 814 772 184 0.9617 18 – – – –

HWEMatching
Source of
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Supplementary Table 6. Characteristics of the included studies of XRCC1 polymorphisms in BC risk within the present meta-analyses. (HB, hospital-based study; PB, population-based study; BV, blood volunteers; FB, family-based study; NR, not reported.)
Genotypes distribution of XRCC1 Arg399Gln (rs25487) Adjusted OR and 95% CI

Cases Controls
Source

of
cases

Type of control Adjustments Quality
score Arg/Gln vs Arg/Arg Gln/Gln vs Arg/Arg Gln/Gln + Arg/Gln

vs Arg/Arg
Gln/Gln vs Arg/Arg

+ Arg/Gln



50 Hussien et al. 2012 Egypt Africa Caucasian 100/100 HB HB Blood sample Non-cancer
controls Age Age 37 51 12 50 40 10 0.6339 15 1.70 (0.90, 3.10) 1.60 (0.60, 4.10) 1.70 (0.90, 2.90) –

51 Al Mutairi et al. 2013 Saudi Arabia Asia Caucasian 100/100 HB HB Blood sample Healthy controls Age NR 58 32 10 58 34 8 0.3506 16 – – – –
52 Przybylowska-Sygut et al. 2013 Poland Europe Caucasian 185/205 PB HB Blood sample NR NR NR 74 88 23 86 88 31 0.2837 15 – – – –

53 Ding et al. 2014 China Asia Asian 606/633 HB HB Blood sample Non-cancer
controls Age NR 318 209 79 347 254 32 0.0934 18 – – – –

54 Luo et al. 2014 China Asia Asian 194/245 HB HB Blood sample Non-cancer
controls

Age (mean age, age at
menarche, age at
menopause), family
history of cancer,
residential area, and
nationality

Age, body mass index, age at menarche, family
history of breast cancer, pregnancy and
menopausal status

83 90 21 137 91 17 0.7225 17 1.53 (1.01, 2.31) 2.19 (1.06, 4.51) 1.67 (1.13, 2.48) –

55 Ramadan et al. 2014 Egypt Africa Caucasian 100/75 NR HB Blood sample Healthy controls Age
Age, BMI, parity, menopausal status, age at
menarche, family history of BC, smoking, or
physical activity

26 59 15 37 32 6 0.8006 14 2.64 (1.20, 5.08) 4.42 (1.28, 15.31) 2.89 (1.35, 6.21) –

56 Sapkota et al. 2014 Canada North America Mixed 2720/4505 PB PB Blood sample Healthy controls NR BMI – – – – – – 0.4969 18 1.12 (1.00, 1.25) 1.11 (0.94, 1.31) – –

57 Na et al. 2015 China Asia Asian 360/360 HB HB Blood sample Non-cancer
controls Age Age, family history of BC, occupational

exposure history 153 163 44 165 157 38 0.9425 16 1.10 (0.75, 1.61) 1.46 (0.81, 2.64) 1.11 (0.79, 1.58) –

58 Al Zoubi et al. 2015 Jordan Asia Caucasian 46/31 NR HB Tumor tissue Non-cancer
controls Age NR 22 14 10 15 11 5 0.2471 11 – – – –

59 Macías-Gómez et al. 2015 Mexico North America Mixed 345/341 NR HB Blood sample Non-cancer
controls NR NR 183 125 37 201 125 15 0.4203 10 – – – –

60 Zhu et al. 2015 China Asia Asian 101/101 BV HB Blood sample Non-cancer
controls Age Age 13 74 14 46 47 8 0.3977 17 1.05 (0.40, 2.71) 6.39 (2.18, 18.65) 3.17 (1.76, 5.72) 2.02 (0.82, 5.01)

61 Chong et al. 2016 Malaysia Asia Asian 71/260 BV HB Blood sample Healthy controls NR NR 25 33 13 114 114 32 0.6725 13 – – – –

62 Krivokuca et al. 2016 Serbia Europe Caucasian 158/104 NR HB Blood sample Non-cancer
controls Age NR 71 54 33 35 33 36 0.0002 8 – – – –

63 Shadrina et al. 2016 Russia Europe Caucasian 658/564 HB HB Blood sample Non-cancer
controls NR Age 279 280 99 271 236 57 0.5952 15 1.17 (0.92, 1.51) 1.76 (1.21, 2.57) 1.29 (1.02, 1.63) 1.63 (1.14, 2.33)

64 Al Zoubi et al. 2017 Italy Europe Caucasian 23/16 NR HB Tumor tissue Non-cancer
controls Age NR 11 7 5 5 11 0 0.0361 8 – – – –

65 Zheng et al. 2019 China Asia Asian 103/103 HB HB Blood sample Healthy controls Age NR 58 36 9 57 37 9 0.4039 14 – – – –

66 Özgöz et al. 2019 Turkey Asia Caucasian 102/100 NR HB NR Healthy controls Menopausal status

Age, BMI, HT use, smoking, alcohol
consumption, age of first birth, number of
childbirth, age at menarche, family history of
cancer.

51 46 5 38 50 12 0.4684 10 0.48 (0.14, 1.56) 0.16 (0.02, 1.06) 1.63 (0.93, 2.85) –

67 Smolarz et al. 2019 Poland Europe Caucasian 600/600 NR HB Blood sample Healthy controls Age NR 69 72 459 132 360 108 0.0000 11 – – – –
68 Guo et al. 2020 China Asia Asian 546/1250 NR HB Blood sample Healthy controls Age NR 285 213 48 669 481 100 0.3010 16 – – – –
69 Floris et al. 2020 Italy Europe Caucasian 135/112 HB HB Blood sample Healthy controls NR NR 64 55 16 53 43 16 0.1439 10 – – – –
70 Howlader et al. 2020 Bangladesh Asia Indian 121/133 HB HB Blood sample Healthy controls Age NR 65 39 17 92 31 10 0.0042 11 – – – –

71 Isakova et al. 2020 Kyrgyzstan Asia Asian 103/102 NR NR Blood sample Non-cancer
controls NR NR 33 63 7 56 34 12 0.0677 9 – – – –

72 Rajagopal et al. 2020 India Asia Indian 464/450 NR NR Blood sample Healthy controls
Age, ethnicity and
without BC family
history

NR 207 185 72 209 199 42 0.5855 13 – – – –

73 Abdel Ghafar  et al. 2021 Egypt Africa Caucasian 100/100 NR HB Blood sample Healthy controls Age Family history, Age of menarche, Menopausal
status, and History of OCPs. 14 42 44 28 46 26 0.4258 15 1.63 (0.70, 3.81) 3.39 (1.39, 8.29) – –

74 Martínez-Ramírez  et al. 2021 Mexico North America Mixed 150/150 BV NR Blood sample Healthy controls Age NR 67 54 29 89 51 10 0.4701 13 – – – –

Arg/Arg Arg/Trp Trp/Trp Arg/Arg Arg/Trp Trp/Trp

1 Han et al. 2003 USA North America Mixed 998/1369 PB PB Blood sample Non-cancer
controls

Year of birth,
menopausal status,
postmenopausal
hormone use at blood
collection, month of
blood return, time of
day of blood collection,
and fasting status at
blood draw

BMI at age 18 years (continuous), weight gain
since age 18 years (<5, 5-19.9, ≥20Kg), age at
menarche (<12, 12, 13, >13 years), age at
menopause(<45, ≥45 to <50, ≥50 to <55, or ≥55
years) , parity/age at first birth (nulliparous, 1–2
children/age at first birth  ≤24 years, 1–2
children/age at first birth >24 years, 3+
children/age at first birth  ≤24 years, 3+
children/age at first birth >24 years), first-degree
family history of breast cancer (yes/no), history
of benign breast disease (yes/no), and duration
of postmenopausal hormone use (never use, past
use, current use <5 years,current use ≥5 years).

890 105 3 1190 176 3 0.1842 22 – – 0.79 (0.60, 1.04) –

2 Kang et al. 2003 Korea Asia Asian 205/205 HB HB Blood sample Non-cancer
controls Age

Age, education, body mass index, age at
menarche, age at first pregnancy, age at
menopause, smoking, alcohol consumption,
duration of breast feeding, family history of
breast cancer and
menopausal status at baseline.

88 94 23 92 86 27 0.3360 15 1.10 (0.76, 1.73) 0.90 (0.48, 1.67) – –

3 Moullan et al. 2003 France Europe Caucasian 254/312 BV HB Blood sample UK Age Age 219 34 1 270 41 1 0.6709 16 0.95 (0.56, 1.61) 1.61 (0.10, 26.10) – –

4 Smith et al. 2003 USA North America Caucasian 114/230 HB HB Peripheral
lymphocytes NR NR Age 97 16 1 205 24 1 0.7430 13 2.60 (0.99, 6.83) – 2.46 (0.98, 6.17) –

5 Deligezer et al. 2004 Turkey Asia Caucasian 151/133 NR NR Blood sample Healthy controls NR NR 143 7 1 119 14 0 0.5217 7 – – – –

6 Försti et al. 2004 Finland Europe Caucasian 223/298 PB NR Tumor tissue Non-cancer
controls NR NR 208 15 0 282 16 0 0.6339 13 – – – –

7 Chacko et al. 2005 India Asia Indian 123/123 HB HB Blood sample NR Age Age and menopausal status 79 35 9 96 23 4 0.0938 13 1.89 (0.99, 3.62) 2.78 (0.82, 9.40) 2.04 (1.12, 3.72) –

8 Patel et al. 2005 USA North America Mixed 485/485 PB PB Blood sample Non-cancer
controls Age

Matched pairs, body mass index, age at
menopause, age at menarche, alcohol intake,
education, parity, age at first live birth, physical
activity, history of breast cysts, family history of
breast cancer in mother or sister, use of hormone
replacement therapy, and smoking status

437 415 Y 18 – – 0.62 (0.40, 0.95) –

9 Shen et al. 2005 USA North America Mixed 1066/1108 PB PB Blood sample Non-cancer
controls Age Age 938 967 Y 19 – – 0.93 (0.72, 1.21) –

10 Zhai et al. 2006 China Asia Asian 456/487 PB HB Blood sample Non-cancer
controls Age

Age, BMI, family history of breast cancer,
Menarche age, history of abortion, history of live
birth, history of oral contraceptives and
menopause

225 188 43 244 204 39 0.6879 20 1.06 (0.78, 1.43) 1.24 (0.74, 2.06) 1.09 (0.82, 1.45) –

11 Jin et al. 2006 China Asia Asian 83/251 PB PB Blood sample Healthy controls Age
Age，cigarette smoking，alcohol drinking，the
family history of malignancy in first and second
relatives

43 34 6 113 116 22 0.3092 18 0.66 (0.37, 1.18) 0.47 (0.16, 1.43) 0.61 (0.35, 1.06) –

12 Brewster et al. 2006 USA North America Mixed 309/317 BV PB Peripheral
Lymphocytes

Non-cancer
controls

Gender (female sex),
age at blood donation
(within one year), and
menopausal status at
blood donation

Age and menopausal status 269 37 3 279 36 2 0.4831 18 – – 1.08 (0.95, 1.22) –

13 Pachkowski et al. 2006 USA North America African 774/682 PB PB Blood sample NR Age Offsets and age 671 101 2 593 86 3 0.9502 20 1.00 (0.70, 1.30) 0.70 (0.10, 4.40) 1.00 (0.70, 1.30) –
14 Pachkowski et al. 2006 USA North America Caucasian 1281/1135 PB PB Blood sample NR Age Offsets and age 1126 148 7 987 141 7 0.4255 20 0.90 (0.70, 1.20) 0.90 (0.30, 2.80) 0.90 (0.70, 1.20) –

15 Thyagarajan et al. 2006 USA North America Mixed 432/322 PB PB Tumor tissue Non-cancer
controls NR Age, physical activity, BMI, and family history of

breast cancer 370 58 4 282 37 3 0.1618 18 1.23 (0.21, 4.63) 0.98 (0.21, 4.63) 1.21 (0.78, 1.88) –

16 Zhang et al. 2006 USA North America Caucasian 1580/1253 PB PB Buccal cell NR Age Age and study site 1384 189 7 1086 156 11 0.0452 19 0.90 (0.80, 1.20) 0.50 (0.20, 1.40) – –

17 Silva et al. 2007 Portugal Europe Caucasian 240/453 HB HB Blood sample Non-cancer
controls NR

Age (30–49*, 50–69, and 70 years), smoking
status (never*, former, and current smokers),
and alcohol status (abstemics, social, and
regular). Asterisk (*) depicts referent classes.

198 41 1 396 56 1 0.5018 15 1.49 (0.95, 2.32) 1.66 (0.10, 27.43) 1.49 (0.96, 2.32) –

18 Loizidou et al. 2008 Cyprus Asia Caucasian 1097/1164 PB PB Blood sample Healthy controls Age NR 914 175 8 973 182 9 0.8787 18 – – – –

19 Mitra et al. 2008 India Asia Indian 151/225 BV HB Blood sample Healthy controls

Population subgroup,
region(i.e., North
India), ethnicity, marital
status, menopausal
status, and dietary
habits

Race, stage of disease, menopausal status, and
family history of breast cancer, 134 15 2 166 53 6 0.4812 14 0.35 (0.19, 0.65) 0.41 (0.08, 2.08) 0.36 (0.20, 0.64) –

20 Sangrajrang et al. 2008 Thailand Asia Asian 506/425 HB HB Blood sample Non-cancer
controls NR

Age (non-linear using fractional polynomial
functions), body mass index, age at menarche,
family history of breast cancer, reproduction
parameters (five classes), use of contraceptives,
menopausal status, hazardous lifestyle, and
education

239 228 39 202 179 44 0.6419 16 1.08 (0.81, 1.44) 0.70 (0.42, 1.14) – –

21 Smith et al. 2008 USA North America Caucasian 324/411 HB HB Blood sample Non-cancer
controls Age Age, FH of breast cancer, smoking history, age at

menarche, age at first live birth and BMI. 282 37 5 370 40 1 0.9408 18 1.21 (0.74, 1.97) 8.74 (0.97, 78.23) – 8.56 (0.96, 76.53)

22 Smith et al. 2008 USA North America African 53/75 HB HB Blood sample Non-cancer
controls Age Age, FH of breast cancer, smoking history, age at

menarche, age at first live birth and BMI. 47 5 1 65 10 0 0.5362 16 0.44 (0.12, 1.67) – – –

23 Sobczuk et al. 2009 Poland Europe Caucasian 150/106 NR NR Blood sample Non-cancer
controls Age NR 36 70 44 20 52 34 0.9881 10 – – – –

24 Ming-Shiean et al. 2010 China Asia Asian 401/533 HB HB Blood sample Non-cancer
controls NR

Age, age at first full-term pregnancy, cigarette
smoking, body mass index, and family history of
breast cancer

187 170 44 270 217 46 0.7982 16 1.12 (0.84, 1.47) 1.37 (0.87, 2.17) 1.20 (0.87, 1.62) –

25 Qian et al. 2010 China Asia Asian 670/793 PB HB Blood sample Healthy controls Age

Age, age of menarche, menopause, history of
breast-feeding, history of bovine rearing, history
of oral contraceptives and family history of
cancer

327 267 76 387 333 73 0.9106 20 0.98 (0.75, 1.28) 1.17 (0.76, 1.80) 1.09 (0.86, 1.40) –

26 Sterpone et al. 2010 Italy Europe Caucasian 43/31 BV HB Blood sample Healthy controls NR NR 36 7 0 28 3 0 0.7771 10 – – – –

27 Zipprich et al. 2010 USA North America Mixed 271/327 FB FB Blood sample Non-cancer
controls NR Menopause and age 227 282 Y 15 – – 1.17 (0.61, 2.25) –

28 Wang et al. 2011 China Asia Asian 302/302 PB HB Blood sample Healthy controls Age NR 149 128 25 169 104 29 0.0329 18 – – – –

29 Liu et al. 2011 China Asia Asian 995/1004 PB HB Blood sample Non-cancer
controls Age Age 492 409 94 539 377 88 0.0609 21 1.19 (0.99, 1.44) 1.16 (0.84, 1.59) 1.19 (0.99, 1.41) –

30 Al Mutairi et al. 2013 Saudi Arabia Asia Caucasian 100/100 HB HB Blood sample Healthy controls Age NR 84 16 0 96 4 0 0.8383 16 – – – –
31 Przybylowska-Sygut et al. 2013 Poland Europe Caucasian 185/205 PB HB Blood sample NR NR NR 136 48 1 173 32 0 0.2255 15 – – – –

32 Ding et al. 2014 China Asia Asian 606/633 HB HB Blood sample Non-cancer
controls Age NR 279 263 64 282 286 65 0.5465 18 – – – –

33 Ramadan et al. 2014 Egypt Africa Caucasian 100/75 NR HB Blood sample Healthy controls Age
Age, BMI, parity, menopausal status, age at
menarche, family history of BC, smoking, or
physical activity

31 57 12 50 20 5 0.1489 14 4.42 (2.08, 9.41) 3.76 (1.07, 13.17) 4.28 (2.11, 8.70) –

34 Smolarz et al. 2014 Poland Europe Caucasian 70/70 HB HB Tumor tissue Non-cancer
controls Age NR 20 31 19 15 39 16 0.3380 13 – – – –

35 Na et al. 2015 China Asia Asian 360/360 HB HB Blood sample Non-cancer
controls Age Age, family history of BC, occupational

exposure history 181 149 30 193 144 23 0.5745 16 1.17 (0.81, 1.70) 1.59 (0.77, 3.29) 1.27 (0.90, 1.88) –

36 Macías-Gómez et al. 2015 Mexico North America Mixed 345/352 NR HB Blood sample Non-cancer
controls NR NR 250 80 15 259 82 11 0.1601 10 – – – –

37 Zhu et al. 2015 China Asia Asian 101/101 BV HB Blood sample Non-cancer
controls Age Age 53 42 6 51 45 5 0.2116 17 0.89 (0.50, 1.58) 1.14 (0.33, 3.98) 0.91 (0.53, 1.59) 1.20 (0.35, 4.09)

38 Chong et al. 2016 Malaysia Asia Asian 71/260 BV HB Blood sample Healthy controls NR NR 40 26 5 152 97 11 0.3579 13 – – – –

Adjustments HWE

128 141

44 45

Genotypes distribution of XRCC1 Arg194Trp (rs1799782)
Type of control Matching

Source
of

cases

Source of
genotyping

material of case

Sample size
(case/contr

ol)

Source
of

control
s

No
. First Author/Year Country Geographic

region Ethnicity
Adjusted OR and 95% CI

Cases Controls

48 70

Quality
score Arg/Trp vs Arg/Arg Trp/Trp vs Arg/Arg Trp/Trp + Arg/Trp

vs Arg/Arg
Trp/Trp vs Arg/Arg

+ Arg/Trp
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39 Devi et al. 2017 India Asia Indian 464/534 PB NR Blood sample Healthy controls NR

Age, region, marital status, menopausal status,
betel nut chewing, tobacco smoking, alcohol
consumption, dry fish, dry meat, and bamboo
shoots consumption habit

263 178 23 338 166 30 0.1143 15 1.42 (1.03, 1.95) 1.69 (0.82, 3.46) 1.44 (1.06, 1.97) 1.45 (0.72, 2.95)

40 Zheng et al. 2019 China Asia Asian 103/103 HB HB Blood sample Healthy controls Age NR 46 48 9 62 34 7 0.4377 14 – – – –

41 Özgöz et al. 2019 Turkey Asia Caucasian 102/100 NR HB NR Healthy controls Menopausal status

Age, BMI, HT use, smoking, alcohol
consumption, age of first birth, number of
childbirth, age at menarche, family history of
cancer

83 16 3 81 17 2 0.3396 10 0.40 (0.10, 1.64) 0.27 (0.00, 14.18) 1.02 (0.50, 2.07) –

42 Guo et al. 2020 China Asia Asian 557/1260 NR HB Blood sample Healthy controls Age NR 273 245 39 637 514 109 0.7135 16
43 Floris et al. 2020 Italy Europe Caucasian 135/112 HB HB Blood sample Healthy controls NR NR 128 7 0 102 10 0 0.6209 10 – – – –

44 Isakova et al. 2020 Kyrgyzstan Asia Asian 103/102 NR NR Blood sample Non-cancer
controls NR NR 72 28 3 63 34 5 0.8814 9 – – – –

45 Abdel Ghafar  et al. 2021 Egypt Africa Caucasian 100/100 NR HB Blood sample Healthy controls Age Family history, Age of menarche, Menopausal
status, and History of OCPs. 26 42 32 30 44 26 0.2357 15 1.39 (0.64, 3.03) 1.45 (0.63, 3.34) – –

Arg/Arg Arg/His His/His Arg/Arg Arg/His His/His
1 Moullan et al. 2003 France Europe Caucasian 254/312 BV HB Blood sample UK Age Age 214 39 1 283 29 0 0.3893 16 1.80 (1.04, 3.08) – – –
2 Chacko et al. 2005 India Asia Indian 123/123 HB HB Blood sample NR Age Age and menopausal status 99 20 4 89 32 2 0.6472 13 0.55 (0.29, 1.03) 1.69 (0.29, 9.63) 0.62 (0.33, 1.12) –

3 Metsola et al. 2005 Finland Europe Caucasian 480/479 PB HB Blood sample Healthy controls NR

Age, age at menarche, age at first full term
pregnancy, number of pregnancies, history of
benign breast disease, first degree family history
of breast cancer, weist-to-hip ratio, smoking and
use of alcohol.

399 78 3 406 70 3 0.9927 18 – – 1.15 (0.80, 1.66) –

4 Zhai et al. 2006 China Asia Asian 456/487 PB HB Blood sample Non-cancer
controls Age

Age, BMI, family history of breast cancer,
Menarche age, history of abortion, history of live
birth, history of oral contraceptives and
menopause.

351 100 5 378 102 7 0.9682 20 1.15 (0.82, 1.63) 0.83 (0.25, 2.82) 1.13 (0.81, 1.59) –

5 Jin et al. 2006 China Asia Asian 83/251 PB PB Blood sample Healthy controls Age
Age，cigarette smoking，alcohol drinking，the
family history of malignancy in first and second
relatives.

62 18 3 202 47 2 0.6829 18 1.01 (0.53, 1.93) – 1.11 (0.60, 2.07) –

6 Pachkowski et al. 2006 USA North America African 765/681 PB PB Blood sample NR Age Offsets and age 710 54 1 642 38 1 0.5791 20 1.30 (0.80, 2.00) 1.10 (0.10, 18.00) 1.30 (0.80, 1.90) –
7 Pachkowski et al. 2006 USA North America Caucasian 1271/1129 PB PB Blood sample NR Age Offsets and age 1146 125 0 1030 97 2 0.8569 20 1.20 (0.90, 1.60) – 1.20 (0.90, 1.60) –
8 Zhang et al. 2006 USA North America Caucasian 1564/1238 PB PB Buccal cell NR Age Age and study site 1403 157 4 1122 113 3 0.9305 21 1.10 (0.80, 1.40) 1.00 (0.20, 4.30) – –
9 Loizidou et al. 2008 Cyprus Asia Caucasian 1109/1168 PB PB Blood sample Healthy controls Age NR 923 177 9 959 207 2 0.0073 16 – – – –

10 Sangrajrang et al. 2008 Thailand Asia Asian 507/425 HB HB Blood sample Non-cancer
controls NR

Age (non-linear using fractional polynomial
functions), body mass index, age at menarche,
family history of breast cancer, reproduction
parameters (five classes), use of contraceptives,
menopausal status, hazardous lifestyle, and
education

431 366 0.89 16 – – 1.30 (0.88, 1.93) –

11 Smith et al. 2008 USA North America Caucasian 324/408 HB HB Blood sample Non-cancer
controls Age Age, FH of breast cancer, smoking history, age at

menarche, age at first live birth and BMI. 298 26 0 363 44 1 0.7825 18 0.72 (0.43, 1.21) – 0.70 (0.42, 1.18) –

12 Smith et al. 2008 USA North America African 53/75 HB HB Blood sample Non-cancer
controls Age Age, FH of breast cancer, smoking history, age at

menarche, age at first live birth and BMI. 49 4 0 69 6 0 0.7182 16 0.66 (0.14, 3.05) – 0.66 (0.33, 7.14) –

13 Zipprich et al. 2010 USA North America Mixed 273/332 FB FB Blood sample Non-cancer
controls NR Age at menarche, BMI, and age 250 303 Y 15 – – 0.87 (0.38, 2.00) –

14 Wang et al. 2011 China Asia Asian 302/302 PB HB Blood sample Healthy controls Age NR 154 130 18 174 109 19 0.7283 20 – – – –

15 Liu et al. 2011 China Asia Asian 995/1004 PB HB Blood sample Non-cancer
controls Age Age 805 182 8 809 179 16 0.0991 21 1.02 (0.81, 1.28) 0.50 (0.21, 1.18) 0.98 (0.78, 1.22) –

16 Na et al. 2015 China Asia Asian 360/360 HB HB Blood sample Non-cancer
controls Age Age, family history of BC, occupational

exposure history. 139 160 61 175 149 36 0.6059 16 1.42 (0.97, 2.09) 2.50 (1.42, 4.40) 1.63 (1.15, 2.30) –

17 Özgöz et al. 2019 Turkey Asia Caucasian 102/100 NR HB NR Healthy controls Menopausal status

Age, BMI, HT use, smoking, alcohol
consumption, age of first birth, number of
childbirth, age at menarche, family history of
cancer

92 9 1 82 17 1 0.9097 10 0.24 (0.04, 1.22) 17.20 (0.24, 1226.40) 2.02 (0.88, 4.62) –

18 Guo et al. 2020 China Asia Asian 550/1234 NR HB Blood sample Healthy controls Age NR 380 92 78 578 213 443 <0.0001 14 – – – –

Adjustments HWEType of control Matching
Source
of
cases

Source of
genotyping

material of case
Ethnicity

Sample size
(case/contr
ol)

Source
of
control
s

23 29

No
. First Author/Year Country Geographic

region

Adjusted OR and 95% CI
Cases Controls

76 59

Quality
score Arg/His vs Arg/Arg His/His vs Arg/Arg His/His + Arg/His vs

Arg/Arg
His/His vs Arg/Arg

+ Arg/His

Genotypes distribution of XRCC1 Arg280His (rs25489)
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