Supplementary Table 1. Characteristics of studies in the world for MTHFR 677 and 1298 loci distributions (42 papers).

First Author Year Ethnicity - Subject MTHFR C677T MTHFR A1298C Quality
(Reference Country Case, disease type (DT), n (%) [Control, Source of control (SOC), n (%) Case n (%) Control n (%) score’
number)* DT? CC CT TT  [SOCd cC CT TT  HWE*| AA AC cC AA AC CC HWE
Europe
Mamasoula 2013 Caucasian-  Children | 2 1244 1338 325 | 1 1885 1816 467 Yes NA 15
[14] 5 European (42.8) (46.0) (11.2) (45.2) (43.6) (11.2) (3,5,7)
countries®
Weiner [15] 2012 Caucasian - Mothers | 2 18 21 6] 3 173 149 26  Yes 33 13 2 168 152 42 Yes |21
Russia (40.0) (46.7) (13.3) (49.7) (42.8) (7.5) (68.8) (27.1) (4.2) | (46.4) (42.0) (11.6) (7,9,5)
Wintner [16] 2007 Caucasian-  Mother | 2 17 11 3| 3 10 17 4 Yes NA 22
Austria (54.8) (35.5) (9.7) (32.3) (54.8) (12.9) (6,9,7)
Fathers | 2 17 11 3|5 14 14 2 Yes 22
(54.8) (35.5) (9.7) (46.7) (46.7) (6.7) (6,9,7)
Junker [17] 2001 Caucasian-  Children | 2 51 42 21| 1 129 78 21 Yes NA 19
Germany (44.7) (36.8) (18.4) (56.6) (34.2) (9.2) (7,8, 4)
Storti [18] 2003 Caucasian-  Mothers | 1 27 53 23| 3 52 108 40 Yes 49 46 8 101 86 13 Yes |20
Italy (26.2) (51.5) (22.3) 26.0) (54.0) (20.0) (47.6) (44.7) (7.8) | (50.5) (43.0) (6.5) (6,8, 6)
van Driel [19] 2008 Caucasian-  Children | 2 99 103 27 | 1 119 107 25 Yes 112 90 27 97 129 25 Yes |26
Netherlands (43.2) (45.0) (11.8) (47.4) (42.6) (10.0) (48.9) (39.3) (11.8) | (38.6) (51.4) (10.0) (7,12,7)
Mothers | 2 91 117 22| 3 111 104 36 Yes 104 102 24 116 104 31 Yes |26
(39.6) (50.9) (9.6) (44.2) (41.4) (14.3) (45.2) (44.3) (10.4) | (46.2) (41.4) (12.4) (7,12,7)
Fathers | 2 105 94 30| 5 129 103 19 Yes 111 98 19 91 123 37 Yes |26
(45.9) (41.0) (13.1) (51.4) (41.0) (7.6) (48.7) (43.0) (8.3) | (36.3) (49.0) (14.7) (7,12,7)
van Beynum 2006 Caucasian-  Children | 2 79 66 20| 1 98 104 18 No NA 21
[20] Netherlands (47.9) (40.0) (12.1) (47.3) (47.3) (8.2) (7,8,7)
Mothers | 2 72 68 18| 3 131 107 23 Yes NA 21
(45.6) (43.0) (11.4) (50.2) (41.0) (8.8) (7,8,7)
Marinho [21] 2009 Caucasian-  Children | 1 12 20 6| 1 113 124 14 No NA 8
Portugal (31.6) (52.6) (15.8) (45.0) (49.4) (5.6) (3,2,3)
North America
Mamasoula 2013 Caucasian-  Children | 2 676 716 196 | 1 1306 1474 428 Yes NA 20
[14] USA (42.6) (45.1) (12.3) (40.7) (45.9) (13.3) (5,9, 6)
Mamasoula 2013  Hispanic -USA Children | 2 200 172 76 | 1 385 375 160 No NA 20
[14] (44.6) (38.4) (17.0) (41.8) (40.8) (17.4) (5,9, 6)
Mamasoula 2013 Mixed -USA  Children | 2 131 72 14| 1 258 156 32  Yes NA 20
[14]] (60.4) (33.2) (6.5) (57.8) (35.0) (7.2) (5,9, 6)
Mamasoula 2013  African-USA  Children | 2 508 132 14 | 1 992 293 29 Yes NA 20
[14] (77.7) (20.2) (2.1) (75.5) (22.3) (2.2) (5,9, 6)




First Author Year Ethnicity - Subject MTHFR C677T MTHFR A1298C Quality
(Reference Country Case, disease type (DT), n (%) [Control, Source of control (SOC), n (%) Case n (%) Control n (%) score’
number)* DT? CC CT TT  [SOCd cC CT TT  HWE*| AA AC cC AA AC CC HWE
Kuehl [22] 2010 Caucasian-  Children | 3 12 33 10| 2 134 134 32 VYes NA 21
USA (21.6) (60.0) (18.2) (44.7) (44.7) (10.7) (4,10, 7)
Hobbs [23] 2010 Mixed -USA  Mothers | 2 285 203 65| 3 191 128 37 No NA 22
(51.5) (36.7) (11.8) (53.7) (36.0) (10.4) (6,9,7)
Shaw [24] 2009 Mixed -USA  Children | 1 102 89 23 | 1 101 93 24 Yes NA 20
(47.7) (41.6) (10.7) (46.3) (42.7) (11.0) (6,8, 6)
Shaw [25] 2005 Mixed -USA  Children | 1 69 68 16| 1 180 202 52 Yes NA 21
(45.1) (44.4) (10.5) (41.5) (46.5) (12.0) (7,8, 6)
Wenstrom [26] 2001 Mixed -USA  Children | 2 17 8 1|1 104 9 3 No NA 18
(65.4) (30.8) (3.8) (89.7) (7.8) (2.6) (6,7,5)
Garcia-Fragoso 2010 Hispanic - Mothers | 2 10 11 6| 7 84 115 21 No NA 15
[27] Puerto Rico (37.0) (40.7) (22.2) (38.2) (52.3) (9.5) (5,5,5)
Balderrabano- 2013  Hispanic - Mothers | 1 7 12 12 | 3 24 31 7 Ves NA 19
Saucedo [28] Mexico (22.6) (38.7) (38.7) (38.7) (50.0) (11.3) (6,8,5)
Sanchez-Urbina 2012 Hispanic - Children | 2 7 41 12 | 1 9 46 7 No NA 17
[29] Mexico (11.7) (68.3) (20.0) (14.5) (74.2) (11.3) (3,8, 6)
Mothers | 2 8 38 14| 3 13 37 12 Ves 17
(13.3) (63.3) (23.3) (21.0) (59.7) (19.4) (3,8, 6)
South America
Galdieri [30] 2006 Mixed - Children | 2 30 21 711 18 14 6 Yes 35 21 1 19 16 3 Yes|1l6
Brazil (51.7) (36.2) (12.1) (47.4) (36.8) (15.8) (61.4) (36.8) (1.8) (50.0) (42.1) (7.9) (6,5,5)
Mothers | 2 27 15 511 10 15 1 Yes 26 17 4 15 10 1 Yes|16
(57.4) (31.9) (10.6) (38.5) (57.7) (3.8) (55.3) (36.2) (8.5) (57.7) (38.5) (3.8) (7,4,5)
East Asia
Chao [31] 2014 EastAsian-  Children | 3 10 5 2|1 19 12 3 Yes 13 2 2 15 19 0 No |17
Taiwan (58.8) (29.4) (11.8) (55.9) (35.3) (8.8) (76.5) (11.8) (11.8) (44.1) (55.9) (0) (6, 6, 5)
Lee [32] 2005 East Asian-  Children | 2 110 89 14| 1 114 68 13 Yes NA 17
Taiwan (51.6) (41.8) (6.6) (58.5) (34.9) (6.7) (3,8, 6)
Wang [33] 2016 East Asian-  Children | 2 14 73 60 | 1 49 84 35 Yes NA 23
China (9.5) (49.7) (40.8) (29.2) (50.0) (20.8) (6,11, 6)
Shi [34] 2015 EastAsian-  Children | 2 37 71 30| 1 80 85 42  No 74 57 7 163 36 8 No |20
China (26.8) (51.4) (21.7) (38.6) (41.1) (20.3) (53.6) (41.3) (5.1) (78.7) (17.4) (3.9) (2,11,7
Mothers | 2 55 68 30| 3 70 101 45  Yes 95 39 19 157 53 6 Yes |21
(35.9) (44.4) (19.6) (32.4) (46.8) (20.8) (62.1) (25.5) (12.4) (72.7) (24.5) (2.8) (3,11, 7)
Li [35] 2015 EastAsian-  Children | 2 31 78 41 | 1 59 66 25 Yes 114 36 0 131 19 0 Yes|22
China (20.7) (52.0) (27.3) (39.3) (44.0) (16.7) (76.0) (24.0) (0) (87.3) (12.7) (0) (8,8, 6)
Jiang [36] 2015 East Asian-  Mothers | 2 38 46 16| 2 41 48 11  Yes NA 22
China (38.0) (46.0) (16.0) (41.0) (48.0) (6, 10, 6)




First Author Year Ethnicity - Subject MTHFR C677T MTHFR A1298C Quality
(Reference Country Case, disease type (DT), n (%) [Control, Source of control (SOC), n (%) Case n (%) Control n (%) score’
number)* DT2  CC CT TT  [SOCd cC CT TT  HWE*| AA AC cC AA AC CC HWE
Huang [37] 2014 EastAsian-  Children | 1 63 45 60| 2 84 72 48 No 111 56 3 146 54 6 Yes|21
China (37.5) (26.8) (35.7) (41.2) (35.3) (23.5) (65.3) (32.9) (1.8) | (70.9) (26.2) (2.9) (6,9, 6)
Wang [38] 2013 East Asian-  Children | 2 59 76 251 1 53 100 35 Yes 115 40 5 133 47 8 Yes|21
China (36.9) (47.5) (15.6) (28.2) (53.2) (18.6) (71.9) (25.0) (3.1) | (70.7) (25.0) (4.3) (4,11, 6)
Gong [39] 2012 East Asian-  Children | 1 45 123 76 | 2 43 72 21 VYes NA 23
China (18.4) (50.4) (31.1) (31.6) (52.9) (15.4) (6, 10, 7)
Xu [40] 2010 EastAsian-  Children | 2 162 244 9% | 2 151 261 115 Yes 316 168 18 326 185 16 Yes |22
China (32.3) (48.6) (19.1) (28.7) (49.5) (21.8) (62.9) (33.5) (3.6) | (61.9) (35.1) (3.0) (7,9, 6)
Li [41] 2009 East Asian-  Children | 2 16 42 46 | 2 55 114 39 Yes NA 20
China (15.4) (40.4) (44.2) (26.4) (54.8) (18.8) (6,8, 6)
Liu [42] 2007 EastAsian-  Children | 2 30 68 34| 1 46 48 13  Yes NA 17
China (22.7) (51.5) (25.8) (43.0) (44.9) (12.1) (6,5, 6)
Zhong [43] 2006 East Asian-  Mothers | 2 67 33 15| 4 76 34 5 Yes NA 15
China (58.3) (28.7) (13.0) (66.1) (29.6) (4.3) (5,7,3)
Fathers | 2 67 41 716 73 34 8 Yes NA 15
(58.3) (35.7) (6.1) (63.5) (29.6) (7.0) (5,7,3)
Liu [44] 2005 East Asian-  Children | 1 19 54 24 | 1 33 69 16 No NA 12
China (19.6) (55.7) (24.7) (28.0) (58.5) (13.6) (4, 4, 4)
Yan [45] 2003 EastAsian-  Children | 2 32 97 58| 1 22 57 24 Yes NA 12
China (17.1) (51.9) (31.0) (21.4) (55.3) (23.3) (4,3,5)
Yan [46] 2003 EastAsian-  Mothers | 2 32 94 61| 4 20 57 25  Yes NA 11
China (17.1) (50.3) (32.6) (19.6) (55.9) (24.5) (4,2,5)
Fathers | 2 26 104 53| 6 21 57 22 Yes NA 11
(14.2) (56.8) (29.0) (21.0) (57.0) (22.0) (4,2,5)
Liu [47] 2002 EastAsian-  Mothers | 2 5 14 8| 3 2 15 3 No NA 14
China (18.5) (51.9) (29.6) (10.0) (75.0) (15.0) (6,5, 3)
South Asia
Koshy [48] 2015 South Asian- Children | 1 95 1 0| 1 83 7 0 Yes 27 32 37 58 20 22 No |16
India (99.0)  (1.0) (0) (92.2)  (7.8) (0) (28.1) (33.3) (38.5) (58.0) (20.0) (22.0) (6, 6, 4)
Middle-East Asia
Pishva [49] 2013 M-Eastern-  Children | 3 63 60 0| 1 71 54 0 No - - - - - - 420
Iran (51.2) (48.8) (0) (56.8) (43.2) (0) (5, 10, 5)
Sahiner [50] 2014 M-Eastern- Children | 2 69 53 14| 1 47 39 7 Yes 45 68 24 31 54 8 No (15
Turkey (50.7) (39.0) (10.3) (50.5) (41.9) (7.5) (32.8) (49.6) (17.5) (33.3) (58.1) (8.6) (5, 4, 6)
Kocakap [51] 2014 M-Eastern-  Children | 1 40 33 2| 2 43 44 8 Yes 20 36 13 51 37 11 Yes |14
Turkey (53.3) (44.0) (2.7) (45.3) (46.3) (8.4) (29.0) (52.2) (18.8) | (51.5) (37.4) (11.1) (5, 4, 5)

Africa




First Author Year Ethnicity - Subject MTHFR C677T MTHFR A1298C Quality
(Reference Country Case, disease type (DT), n (%) [Control, Source of control (SOC), n (%) Case n (%) Control n (%) score’
number)* DT2  CC CT SOC®  CC CT TT  HWE*| AA AC cC AA AC CC HWE
Ei-Abd [52] 2014  African -Egypt Children | 2 7 12 711 13 5 0 VYes NA 17
(26.9) (46.2) (26.9) (72.2) (27.8) (0) (4,7,6)
African -Egypt Mothers | 2 10 15 1] 3 9 9 0 VYes NA 17
(38.5) (57.7) (0) (50.0) (50.0) (0) (4,7,6)
Elsayed [53] 2014  African -Egypt Mothers | 3 19 16 0| 3 30 24 7 Yes NA 21
(54.3) (45.7) (0) (49.2) (39.3) (11.5) (6, 10, 5)
Zidan [54] 2013  African -Egypt Children | 2 18 21 41 | 1 32 21 27 No 16 27 37 30 26 24 No |16
(22.5) (26.3) (51.3) (40.0) (26.3) (33.8) (20.0) (33.8) (46.3) | (37.5) (32.5) (30.0) (5,5, 6)
Mothers | 2 21 30 29| 3 31 25 24  No 13 32 35 33 25 22 No |16
(26.3) (37.5) (36.3) (38.8) (31.3) (30.0) (16.3) (40.0) (43.8) | (41.3) (31.3) (27.5) (5,5, 6)
Kotby [55] 2012  African -Egypt Children | 1 12 14 4| 1 20 8 2 Yes 2 4 24 12 16 2 Yes |19
(40.0) (46.7) (13.3) (66.7) (26.7) (6.7) (6.7) (13.3) (80.0) | (40.0) (53.3) (6.7) (6,8,5)
Mothers | 1 12 16 2| 3 20 10 1 Yes 2 4 24 14 14 2 Yes |18
(40.0) (53.3) (6.7) (64.5) (32.3) (3.2) (6.7) (13.3) (80.0) | (46.7) (46.7)  (6.7) (5,8, 5)

Reference numbers refer to the Reference List that follows this table.

DT: Disease type, 1: cyanotic congenital heart disease (CHD) (n = 12), 2: mixed CHD (n = 42), 3: acyanotic CHD (n = 4).
SOC: Sources of control, 1: healthy children (n = 30); 2: children without CHD (n = 7), 3: mother of healthy children (n = 14), 4: mother of children without CHD (n =
2), 5: father of healthy children (n = 2), 6: father of children without CHD (n = 2), 7: healthy volunteer (n = 1).
HWE: Hardy Weinberg Equilibrium, updated from the original report based on our calculations using the formula available at http://www.koonec.com/k-
blog/2010/06/20/hardy-weinberg-equilibrium-calculator.

Quality score ranges: 0 - 28 (External validity, O - 9; Internal validity, 0 - 12; Report quality, O - 7).
5 European Countries: Australia, Belgium, Germany, Netherlands, and United Kingdom.
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Supplementary Table 2. Pooled analysis: MTHFR 677 genotype and the risk of congenital heart disease for
all study groups (58 studies).

Genotype by Case Control Test of Heterogeneity Test of Association

ethnicity (N=12,347) (N=18,106) Statistical  Risk

(number of studies) n (%) n (%) Q p 12 % Model Ratio (95% Cl) p

TT (58) 1831 (14.8) 2170 (12.0) 113.6 <0.0001 51.6 Random 1.30 (1.17 - 1.44) <0.0001
Caucasian (14) 710 (12.0) 1155 (11.6) 25.3 0.0211 48.6 Random 1.20 (1.01-1.42) 0.0417
East Asian (20) 756 (24.1) 548 (17.6) 46.4  0.0004 59  Random 1.41(1.19-1.68) <0.0001
South Asian (1) 0 (0.0) 0 (0.0) - - - - - - -
Mixed (7) 131 (10.3) 155 (9.5) 2.08 0.9119 0 Fixed 1.01 (0.80-1.27) 0.9543
Mideast (3) 16 (4.8) 5 (4.8) 2.7 0.0989 63.3 Fixed 0.89 (0.43 -1.81) 0.7388
Hispanic (5) 120 (19.2) 207 (15.6) 12.2 0.0160 67.2 Random 1.61 (0.98 - 2.65) 0.0598
African (8) 98 (10.2) 90 (5.5) 6.998 0.4290 0 Fixed 1.29 (1.00 - 1.66) 0.0510

CT (58) 5311 (43.0) 7653 (42.3) 76.0 0.0472 25 1.01 1.006 (0.98 - 1.03) 0.6431
Caucasian (14) 2693 (45.5) 4439 (44.4) 17.5 0.1774 25.7 Fixed 1.03 (0.99 - 1.07) 0.1109
East Asian (20) 1465 ()46.7 1454 (46.7) 23.1 0.2312 17.9 Fixed 0.98 (0.93 - 1.04) 0.4982
South Asian (1) 1(1.0) 7 (7.8) - - - - 0.13 - -
Mixed (7) 476 (37.5) 617 (37.8) 15.1 0.0192 60.4 Random 0.98 (0.82-1.17) 0.8538
Mideast (3) 146 (43.7) 137 (43.8) 1.04 0.5939 0 Fixed 1.01 (0.85-1.21) 0.8916
Hispanic (5) 274 (43.8) 604 (45.6) 1.9 0.7502 0 Fixed 0.93 (0.84 -1.04) 0.1956
African (8) 256 (26.6) 395 (24.2) 8.5 0.2883 17.9 Fixed 1.03 (0.89-1.18) 0.7262

CC (58) 5205 (42.2) 8283 (45.7) 148.4 <0.0001 61.6 Random 0.91 (0.87 - 0.96) 0.0003
Caucasian (14) 2520 (42.5) 4404 (44.0) 24.3 0.0283 46.6 Random 0.94 (0.87-1.01) 0.0813
East Asian (20) 918 (29.2) 1111 (35.7) 56.2 <0.0001 66.2 Random 0.81 (0.71-0.92) 0.0015
South Asian (1) 95 (99.0) 3(92.2) - - - - 1.07 - -
Mixed (7) 661 (52.1) 862 (52.8) 8.4 0.2071 29 Fixed 1.01 (0.94 - 1.09) 0.7709
Mideast (3) 172 (51.5) 161 (51.4) 1.9 0.3910 0 Fixed 1.00 (0.86 - 1.16) 0.9960
Hispanic (5) 232 (37.1) 515 (38.8) 4.4 03505 9.8 Fixed 1.01 (0.90-1.14) 0.8657
African (8) 607 (63.2) 1147 (70.3) 27.6 0.0003 74.7 Random 0.72 (0.55 - 0.95) 0.0204

TT+CT (58) 7142 (57.8) 9823 (54.3) 137.3 <0.0001 58.5 Random 1.07 (1.04 - 1.11) <0.0001
Caucasian (14) 3403 (57.5) 5594 (56.0) 329 0.0018 60.4 Random 1.07 (1.01-1.14) 0.0253
East Asian (20) 2221 (70.8) 2002 (64.3) 50.2 0.0001 62.2 Random 1.10 (1.04 - 1.16) 0.0015
South Asian (1) 1(1.0) 7 (7.8) - - - - 0.13 - -
Mixed (7) 607 (47.9) 772 (47.2) 13.9 0.0306 56.9 Random 0.98 (0.86 - 1.13) 0.8135
Mideast (3) 162 (48.5) 152 (48.6) 1.8 0.3990 0 Fixed 1.00 (0.85-1.17) 0.9960
Hispanic (5) 394 (62.9) 811 (61.2) 5.4 0.2479 26 Fixed 0.99 (0.92 - 1.07) 0.8668
African (8) 354 (36.8) 485 (29.7) 18.7 0.0093 62.5 Random 1.24 (1.01-1.51) 0.0388

Subgroups

TT risk >1 (11 countries) 5040 (53.4) 6162 (44.2)
TT (42) 1069 (21.2) 885 (14.4) 75.4 0.0008 45.6 Random 1.43 (1.26- 1.61) <0.0001
CT (42) 2311 (45.9) 2798 (45.4) 46.4 0.2601 11.6 Fixed 1.00 (0.96 - 1.04) 0.9429
CC(42) 1660 (32.9) 2479 (40.2) 84.5 <0.0001 51.5 Random 0.84 (0.77 - 0.90) <0.0001
TT+CT (42) 3380 (67.1) 3683 (59.8) 78.6 0.0004 47.8 Random 1.10 (1.06 - 1.15) <0.0001

TT risk <1 (2 countries) 4119 (43.6) 7500 (53.8)
TT (11) 431 (10.5) 812 (10.8) 6.9 0.7332 0 Fixed 0.97 (0.86 - 1.08) 0.5417
CT (11) 1579 (38.3) 2947 (39.3) 18.0 0.0552 44.4 Fixed 0.98 (0.93 - 1.03) 0.3946
CC(11) 2109 (51.2) 3741 (49.9) 16.3 0.0917 38.6 Fixed 1.02 (0.99 - 1.06) 0.2164
TT+CT (11) 2010 (48.8) 3759 (50.1) 30.9 0.0006 67.7 Random 1.01 (0.93 - 1.10) 0.8322

TT risk vary (3 countries) 281 (3.0) 276 (2.0)
TT (4) 6(2.1) 6 (2.2) 0.3 0.5603 0 Fixed 0.99 (0.34 - 2.90) 0.9801
CT (4) 83 (29.5) 2 (33.3) 7.5 0.0586 59.8 Fixed 0.91 (0.72-1.13) 0.3828
CC (4) 192 (68.3) 178 (64.5) 4.8 0.1857 37.7 Fixed 1.05(0.94 - 1.17) 0.3808
TT+CT (4) 89 (31.7) 98 (35.5) 7.6 0.0558 60.4 Fixed 0.91 (0.74 - 1.12) 0.3795

Note. Q= Cochran’s Q; Cl=confidence interval. TT risk >1 (11 countries): Russia, Germany, ltaly, Netherlands (5
studies), Portugal, Puerto Rico, Mexico (3 studies), Brazil (2 studies), Taiwan (2 studies), China (18 studies), and
Egypt (7 studies); TT risk <1 (2 countries): US (9 studies), Turkey (2 studies); TT risk vary (3 countries): Austria, India,
Iran; One study from 5 European countries.
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Supplementary Table 3a Pooled analysis: MTHFR 677 genotypes and the risks of congenital heart disease

for parents (23 Studies).

Genotypes Case Control Test of Heterogeneity Test of Association

by race or ethnicity (N =2596) (N =3056) Statistical

(number of studies) n (%) n (%) Q P 12 % Model Risk Ratio (95% Cl) P

TT (23) 429 (16.5) 379 (12.4) 27.0 0.21 18.6 Fixed 1.24 (1.09-1.41) 0.0014
Caucasian (7) 105 (12.7) 150 (10.9) 8.4 0.2107 28.5 Fixed 1.13 (0.90 - 1.44) 0.2976
East Asian (7) 190 (21.6) 119 (15.5) 6.3 03909 4.7 Fixed 1.28 (1.04 -1.58) 0.0226
Mixed (2) 0(11.7) 38 (9.9) 0.7 0.4089 0 Fixed 1.18 (0.81-1.71) 0.3946
Hispanic (3) 2 (27.1) 40 (11.6) 3.9 0.1443 483 Fixed 1.94 (1.26-3.00) 0.0027
African (4) 2 (18.7) 32 (16.8) 33 03544 7.8 Fixed 1.05 (0.69 -1.61) 0.8071

CT (23) 1131 (43.6) 1342 (43.9) 23.6 0.3667 6.9 Fixed 1.01 (0.95-1.07) 0.8559
Caucasian (7) 375 (45.3) 602 (43.9) 7.2 02997 171 Fixed 1.04 (0.94-1.15) 0.4344
East Asian (7) 400 (45.5) 346 (45.1) 4.0 0.6735 0 Fixed 0.96 (0.87-1.07) 0.4991
Mixed (2) 218 (36.3) 143 (37.4) 46 0.0318 78.3 Random 0.79 (0.44-1.43) 0.4418
Hispanic (3) 61 (51.7) 183 (53.2) 2.0 0.3686 0 Fixed 0.90 (0.72-1.13) 0.3713
African (4) 7 (45.0) 68 (35.8) 1.0 0.7991 0 Fixed 1.25 (0.97 -1.62) 0.0830

CC (23) 1036 (39.9) 1335 (43.7) 20.7 0.5377 0 Fixed 0.92 (0.87-0.98) 0.0121
Caucasian (7) 347 (42.0) 620 (45.2) 5.8 0.4458 0 Fixed 0.93 (0.84-1.03) 0.1455
East Asian (7) 290 (33.0) 303 (39.5) 4.0 0.6764 0 Fixed 0.93 (0.82-1.05) 0.2211
Mixed (2) 312 (52.0) 201 (52.6) 24 0.1211 584 Fixed 0.99 (0.87-1.12) 0.8544
Hispanic (3) 5(21.2) 121 (35.2) 1.6 0.4561 0 Fixed 0.75 (0.51-1.09) 0.1296
African (4) 62 (36.3) 90 (47.4) 40 0.2570 25.8 Fixed 0.79 (0.62-1.00) 0.0543

TT + CT (23) 1560 (60.1) 1721 (56.3) 22.1 04546 0.4 Fixed 1.06 (1.01-1.11) 0.0116
Caucasian (7) 480 (58.0) 752 (54.8) 6.7 0.3508 10.3 Fixed 1.06 (0.98-1.14) 0.1375
East Asian (7) 590 (67.0) 465 (60.5) 4.8 0.5735 0 Fixed 1.04 (0.97-1.12) 0.2273
Mixed (2) 288 (48.0) 181 (47.4) 3.0 0.0855 66.2 Fixed 1.01 (0.89-1.16) 0.8545
Hispanic (3) 3(78.8) 223 (64.8) 1.2 0.5577 0 Fixed 1.12 (0.98-1.28) 0.1111
African (4) 109 (63.7) 100 (52.6) 3.1 0.3729 4 Fixed 1.19 (1.00-1.42) 0.0568

Subgroups

TT risk >1 (9countries)
TT (21) 423 (14.7) 373 (10.9) 26.5 0.1502 24.5 Fixed 1.24 (1.09-1.42) 0.0012
CT (21) 1109 (38.2) 1311 (40.0) 20.6 0.4237 2.7 Fixed 1.02 (0.95-1.08) 0.6480
CC(21) 1002 (47.1) 1311 (49.1) 15.8 0.7272 0 Fixed 0.91 (0.86-0.97) 0.0047
TT+CT (21) 1532 (52.9) 1684 (50.9) 17.5 0.618 0 Fixed 1.07 (1.02-1.12) 0.0045

TT risk vary (1 country) Fixed
TT (2) 6 (14.7) 6 (10.9) 0.3 0.5603 0 Fixed 0.99 (0.34-2.90) 0.9801
CT (2) 22 (38.2) 31 (40.0) 0.1 0.7052 0 Fixed 0.70 (0.46 - 1.06) 0.0919
CC(2) 34 (47.1) 24 (49.1) 0.9 0.3517 0 Fixed 1.39 (0.95-2.04) 0.0918
TT+CT (2) 8 (52.9) 37 (50.9) 0.5 0.4947 0 Fixed 0.75 (0.53-1.05) 0.0911

Note. Q: Cochran’s Q; Cl: confidence interval. TT risk >1 for 9 countries: Netherlands (3 studies), Russia, Italy, US, Puerto
Rico, Mexico (2 studies), Brazil, China (7 studies), and Egypt (4 studies); TT risk vary: Austria (2 studies)



Supplementary Table 3b. Pooled analysis: MTHFR 677 genotype and the risk of congenital heart disease
for mothers (19 studies).

Genotype by Case Control Test of Heterogeneity Test of Association

ethnicity (N=2596) (N=3056) Statistical

(number of studies) n (%) n (%) Q p 2%  Model Risk Ratio (95% Cl) p

TT (19) 336 (16.5) 328 (12.8)  25.0 0.1240 281  Fixed  1.21 (1.04-1.39) 0.0106
Caucasian (5) 72 (12.7) 129 (11.8) 55 0.2391 27.4  Fixed 1.01 (0.77-1.31) 0.9704
East Asian (5) 130 (22.3) 89 (16.1) 5.7 0.2196 30.3 Fixed  1.30 (1.02-1.67) 0.0379
Mixed (2) 70 (11.7) 38 (9.9) 0.7 0.4089 0  Fixed 1.18 (0.81-1.71) 0.3946
Hispanic (3) 32 (27.1) 40 (11.6) 3.9 0.1443 483 Fixed  1.94 (1.26-3.00) 0.0027
African (4) 32 (18.7) 32 (16.8) 33 03544 7.8  Fixed 1.05 (0.69-1.61) 0.8071

CT (19) 881(43.2) 1134 (44.3) 219 0.2368 17.8  Fixed  1.00 (0.94-1.08) 0.9249
Caucasian (5) 270 (47.6) 485 (44.5) 5.9 0.2048 32.5 Fixed  1.07 (0.95-1.20) 0.2689
East Asian (5) 255 (43.8) 255 (46.1) 1.9 0.7596 0  Fixed 0.92 (0.81-1.05) 0.2189
Mixed (2) 218 (36.3) 143 (37.4) 4.6 0.0318 783 Random  0.79 (0.44-1.43) 0.4418
Hispanic (3) 61 (51.7) 183 (53.2) 2.0 0.3686 0  Fixed 0.90 (0.72-1.13) 0.3713
African (4) 77 (45.0) 68 (35.8) 1.0 0.7991 0  Fixed 1.25 (0.97-1.62) 0.0830

CC (19) 821 (40.3) 1098 (42.9) 182 0.4395 1.4  Fixed 0.93 (0.87-1.00) 0.0498
Caucasian (5) 225 (39.7) 477 (43.7) 4.8 03117 161  Fixed  0.93 (0.82-1.06) 0.2557
East Asian (5) 197 (33.8) 209 (37.8) 2.6 0.6305 0  Fixed 0.97 (0.83-1.12) 0.6421
Mixed (2) 312 (52.0) 201 (52.6) 2.4 01211 584  Fixed 0.99 (0.87-1.12) 0.8544
Hispanic (3) 25 (21.2) 121 (35.2) 1.6 0.4561 0  Fixed 0.75 (0.51-1.09) 0.1296
African (4) 62 (36.3) 90 (47.4) 40 02570 25.8  Fixed 0.79 (0.62-1.00) 0.0543

TT+CT (19) 1217 (59.7) 1462 (57.1)  20.4 0.3105 11.8  Fixed  1.05 (1.00-1.11) 0.0477
Caucasian (5) 342 (60.3) 614 (56.3) 557 0.2335 282  Fixed  1.05 (0.97-1.15) 0.2431
East Asian (5) 385 (66.2) 344 (62.2)  3.25 0.5160 0  Fixed 1.02 (0.94-1.11) 0.6447
Mixed (2) 288 (48.0) 181 (47.4) 3.0 0.0855 66.2  Fixed 1.01 (0.89-1.16) 0.8545
Hispanic (3) 93 (78.8) 223 (64.8) 1.2 0.5577 0  Fixed 1.12 (0.98-1.26) 0.1111
African (4) 109 (63.7) 100 (52.6) 3.1 0.3729 4  Fixed 1.19 (1.00-1.42) 0.0568

Subgroups

TT risk >1 (8 countries) 1619 (79.4) 2017 (78.8)
TT (16) 293 (18.1) 265 (13.1) 182 0.2545 17.4 Fixed  1.29 (1.10-1.51) 0.0014
CT (16) 685 (42.3) 906 (44.9) 14.6 0.4813 0 Fixed 0.97 (0.89-1.05) 0.5168
CC(16) 641 (39.6) 846 (41.9) 14.2 0.5091 0 Fixed 0.51 (0.86-1.01) 0.0777
TT+CT (16) 978 (60.4) 1171 (58.1)  16.3 0.3636 7.9 Fixed  1.05 (1.00-1.11) 0.0752

TT risk <1 (2 countries) 419 (20.6) 543 (21.2)
TT (3) 43 (10.3) 63 (11.6) 2.9 02349 31  Fixed 0.89 (0.60-1.25) 0.4417
CT(3) 196 (46.8) 228 (42.0) 4.7 0.0964 57.2  Fixed  1.11 (0.96-1.28) 0.1734
cc(3) 180 (43.0) 252 (46.4) 40 0.0964 504  Fixed  1.11 (0.81-1.08) 0.3858
TT+CT (3) 239 (57.0) 291 (53.6) 41 0.1276 514  Fixed  1.05 (0.94-1.18) 0.3802

Note. Q: Cochran’s Q; Cl: confidence interval. TT risk >1 (8 countries): Russia, Italy, US, Puerto Rico, Mexico (2 studies), Brazil,
China (5 studies), and Egypt (4 studies); TT risk <1 (2 countries): Netherlands (2 studies) and Austria.

Supplementary Table 3c. Pooled analysis: MTHFR 677 genotype and the risk of congenital heart disease
for fathers (4 studies).

Genotype by Case Control Test of Heterogeneity Test of Association

ethnicity (N=558) (N=496) Statistical

(number of studies) n (%) n (%) Q p 12 % Model Risk Ratio (95% Cl) p

TT (4) 93 (16.7) 51(10.3) 1.5 0.6737 0 Fixed 1.39 (1.02 - 1.91) 0.0395
Caucasian (2) 33 (12.7) 21 (7.5) 0.0 0.8484 0 Fixed 1.70 (1.01 - 2.86) 0.0450
East Asian (2) 60 (20.1) 30(14.0) 0.6 0.4544 0 Fixed 1.22 (0.82 - 1.81) 0.3257

CT (4) 250 (44.8) 208 (41.9) 1.7 0.6316 0 Fixed 1.02 (0.88 - 1.17) 0.8280
Caucasian (2) 105 (40.4) 117 (41.6) 0.7 0.4056 0 Fixed 0.97 (0.79 - 1.19) 0.7675
East Asian (2) 145 (48.7) 91 (42.3) 0.8 0.3748 0 Fixed 1.06 (0.88 - 1.28) 0.5257

CC (4) 215 (38.5) 237 (47.8) 2.3 0.5072 0 Fixed 0.89 (0.78 - 1.02) 0.0893
Caucasian (2) 122 (46.9) 143 (50.9) 1.0 0.3098 3.1 Fixed 0.92 (0.77 - 1.10) 0.3553
East Asian (2) 93 (22.5) 94 (43.7) 1.2 0.0099 19.5 Random 0.86 (0.67 - 1.11) 0.2490

TT+CT (4) 343 (61.5) 259 (52.2) 1.1 0.7813 0 Fixed 1.09 (0.99 - 1.21) 0.0920
Caucasian (2) 138 (53.1) 138 (49.1) 1.0 0.3204 0 Fixed 1.08 (0.92 - 1.28) 0.3530
East Asian (2) 205 (68.8) 121 (56.3) 0.1 0.7383 0 Fixed 1.10 (0.97 - 1.25) 0.1301

Note. Q: Cochran’s Q; ClI: confidence interval. TT risk >1 for all countries (Austria, China (2 studies), and Netherlands) of fathers.
All mixed CHD.
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Supplementary Table 4a. Pooled analysis: MTHFR C677T polymorphism and the risk of congenital heart
disease (CHD) per CHD types for children (35 study groups).

Genotype by disease type Case Control Test of Heterogeneity Test of Association
and ethnicity (N=9751) (N=15,050) Statistical
(number of studies) n (%) n (%) Q p 12% Model Risk Ratio (95% Cl) p
TT (35) 1402 (14.4) 1791 (11.9) 852 <0.0001 62.4 Random 1.30 (1.14 - 1.48) 0.0001
Mixed CHD (23) 1179 (14.0) 1571 (12.1) 62.3 <0.0001 64.7 Random 1.25 (1.08 - 1.45) 0.0028
Caucasian (5) 589 (11.8) 959 (11.9) 8.8 0.0660 54.6 Fixed 1.01(0.91-1.11) 0.9164
East Asian (9) 404 (23.3) 341 (18.4) 347 <0.0001 76.9 Random 1.37 (1.037-1.82) 0.0300
Mixed (3) 22 (7.3) 41 (6.8) 0.3 0.8638 0 Fixed 0.89 (0.54 - 1.47) 0.6451
Mideast (1) 14 (10.3) 7 (7.5) - - - - 1.37 - -
Hispanic (2) 88 (17.3) 167 (17.0) 1.7  0.1923 412 Fixed 1.02 (0.81 - 1.30) 0.8420
African (3) 62 (8.2) 56 (4.0) 3.47 0.1764 42.4 Fixed 1.42 (1.02 - 1.96) 0.0371
Cyanotic CHD (9) 211 (18.9) 185 (11.7)  14.7 0.0397 52.5 Random 1.41 (1.03-1.94) 0.0311
Caucasian (1) 6 (15.8) 14 (5.6) - - - - 2.82 - -
East Asian (3) 160 (31.4) 85 (18.6) 1.2 0.5620 0 Fixed 1.73(1.37-2.19)  <0.0001
South Asian (1) 0 (0.0) 0 (0.0) - - - - 1.00 - -
Mixed (2) 39 (10.6) 76 (11.7) 0.1 0.7720 0 Fixed 0.92 (0.63 - 1.34) 0.6700
Mideast (1) 2 (2.7) 8 (8.4) - - - - 0.32 - -
African (1) 4 (13.3) 2 (6.7) - - - - 1.99 - -
Acyanotic CHD (3) 12 (6.2) 35 (7.6) 0.1  0.7900 0 Fixed 1.64 (0.90 - 3.01) 0.1092
Caucasian (1) 10 (18.2) 32 (10.7) - - - - 1.70 - -
East Asian (1) 2 (11.8) 3(8.8) - - - - 1.34 - -
Mideast (1) 0 (0.0) 0 (0.0) - - - - 1.00 - -
CT (35) 4180 (42.9) 6311 (41.9) 523 0.0023 35.0 Random  1.00 (0.96 - 1.05) 0.9822
Mixed CHD (23) 3635 (43.1) 5420 (41.6) 36.1 0.0299 39.0 Random  1.00 (0.95-1.05) 0.9984
Caucasian (5) 2265 (45.3) 3579 (44.3) 5.7 0.2212 Fixed 1.02 (0.98 - 1.06) 0.2609
East Asian (9) 838 (48.4) 833 (47.7) 15.2 0.0107 47.7 Fixed 1.01 (0.95-1.19) 0.6997
Mixed (3) 101 (33.6) 179 (29.8) 10.1 0.0063 80.3 Random 1.04 (0.85-1.27) 0.7397
Mideast (1) 53 (39.0) 39 (41.9) - - - - 0.93 - -
Hispanic (2) 213 (41.9) 421 (42.9) 0.0 0.8641 0 Fixed  0.94 (0.83 - 1.06) 0.3174
African (3) 165 (21.7) 319 (22.6) 1.9 0.3806 0 Fixed 0.93 (0.79-1.11) 0.4302
Cyanotic CHD (9) 447 (40.1) 691 (43.8) 8.9 0.3510 10.1 Fixed 0.94 (0.86 - 1.03) 0.1915
Caucasian (1) 20 (52.6) 124 (49.4) - - - - 1.07 - -
East Asian (3) 222 (43.6) 213 (46.5) 1.7 0.4256 0 Fixed 0.90 (0.78 - 1.03) 0.1195
South Asian (1) 1(1.0) 7 (7.8) - - - - 0.13 - -
Mixed (2) 157 (42.8) 295 (45.2) 0.0 0.8926 0 Fixed 0.96 (0.83-1.12) 0.6338
Mideast (1) 33 (44.0) 44 (46.3) - - - - 0.95 - -
African (1) 14 (46.7) 8 (26.7) - - - - 1.75 - -
Acyanotic CHD (3) 98 (50.3) 200 (43.6) 1.7 0.4302 0 Fixed  1.19(0.99 - 1.43) 0.0586
Caucasian (1) 33 (60.0) 134 (44.7) - - - - 1.34 - -
East Asian (1) 5(29.4) 12 (35.3) - - - - 0.83 - -
Mideast (1) 60 (48.8) 54 (43.2) - - - - 1.13 - -
CC(35) 4169 (42.8) 6948 (46.2) 124.0 <0.0001 72.6 Random 0.90 (0.85 - 0.96) 0.0014
Mixed CHD (23) 3627 (43.0) 6024 (46.3) 85.8 <0.0001 74.4 Random  0.90 (0.83-0.97) 0.0165
Caucasian (5) 2149 (43.0) 3537 (43.8) 9.3 0.0549 56.8 Fixed 0.98 (0.94 - 1.02) 0.2329
East Asian (9) 491 (28.3) 629 (33.9) 44.8 <0.0001 82.2 Random 0.73 (0.57-0.93) 0.0125
Mixed (3) 178 (59.1) 380 (63.3) 5.2 0.0742 616 Fixed 1.00 (0.89-1.12) 0.9443
Mideast (1) 69 (50.7) 47 (50.5) - - - - 1.00 - -
Hispanic (2) 207 (40.7) 394 (40.1) 0.4 0.5497 0 Fixed 1.06 (0.93 - 1.79) 0.1288
African (3) 533 (70.1) 1037 (73.4) 14.7 0.0007 86.4 Random 0.64 (0.34-1.22) 0.1729
Cyanotic CHD (9) 457 (41.0) 700 (44.4) 339 <0.0001 76.4 Random 0.90 (0.76 - 1.07) 0.2300
Caucasian (1) 12 (31.6) 113 (45.0) - - - - 0.70 - -
East Asian (3) 127 (25.0) 160 (34.9) 4.1 0.1288 51.2 Fixed 0.76 (0.63-0.92) 0.0050
South Asian (1) 95 (99.0) 83 (92.2) - - - - 1.07 - -
Mixed (2) 171 (46.6) 281 (43.1) 0.1 0.7066 0 Fixed 1.06 (0.92 - 1.22) 0.4499
Mideast (1) 40 (53.3) 43 (45.3) - - - - 1.18 - -
African (1) 12 (40.0) 20 (66.7) - - - - 0.60 - -
Acyanotic CHD (3) 85 (43.6) 224 (48.8) 6.1 0.0476 67.2 Random 0.79 (0.53 - 1.20) 0.2716
Caucasian (1) 12 (21.8) 134 (44.7) - - - - 0.49 - -
East Asian (1) 10 (58.8) 19 (55.9) - - - - 1.05 - -
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Genotype by disease type Case Control Test of Heterogeneity Test of Association
and ethnicity (N=9751) (N=15,050) Statistical
(number of studies) n (%) n (%) Q p 12% Model Risk Ratio (95% Cl) p
Mideast (1) 63 (51.2) 71 (56.8) - - - - 0.90 - -
TT + CT (35) 5582 (57.2) 8102 (53.8) 115.6 <0.0001 70.6 Random 1.09 (1.04-1.14) 0.0008
Mixed CHDs (23) 4814 (57.0) 6991 (53.7) 84.7 <0.0001 74 Random 1.08 (1.02-1.14) 0.0077
Caucasian (5) 2854 (57.0) 4538 (56.2) 10.1 0.0380 60.6 Random 1.03 (0.96-1.10) 0.4416
East Asian (9) 1242 (71.7) 1224 (66.1) 40.7 <0.0001 80.3 Random 1.13 (1.02-1.25) 0.0159
Mixed (3) 123 (40.9) 220 (36.7) 10.5 0.0054 80.9 Random 1.26 (0.73-2.15) 0.4044
Mideast (1) 67 (49.3) 46 (49.5) - - - - 1.00 - -
Hispanic (2) 301 (59.3) 588 (59.9) 1.1 03013 64 Fixed 0.96 (0.88-1.05) 0.3953
African (3) 227 (29.9) 375(26.6) 12.1 0.0024 83.4 Random 1.25 (0.84-1.87) 0.2671
Cyanotic CHDs (9) 658 (59.0) 876 (55.6) 17.7 0.0235 54.8 Random 1.07 (0.96-1.19) 0.2205
Caucasian (1) 26 (68.4) 138 (55.0) - - - - 1.24 - -
East Asian (3) 382 (75.0) 298 (65.1) 1.3 0.5346 0 Fixed 1.13 (1.04-1.23) 0.0061
South Asian (1) 1(1.0) 7 (7.8) - - - - 0.13 - -
Mixed (2) 196 (53.4) 371 (56.9) 0.1 0.7534 0 Fixed 0.96 (0.85-1.08) 0.4536
Mideast (1) 35 (46.7) 52 (54.7) - - - - 0.85 - -
African (1) 18 (60.0) 10 (33.3) - - - - 1.80 - -
Acyanotic CHDs (3) 110 (56.4) 235 (51.2) 3.3 0.18387 40 Fixed 1.24 (1.06 - 1.45) 0.0066
Caucasian (1) 43 (78.2) 166 (55.3) - - - - 1.41 - -
East Asian (1) 7 (41.2) 15 (44.1) - - - - 0.93 - -
Mideast (1) 60 (56.4) 54 (43.2) - - - - 1.31 - -

Note. Q: Cochran’s Q; Cl: confidence interval.



Supplementary Table 4b. Pooled analysis: MTHFR C677T polymorphism and the risk of congenital heart
disease (CHD) per CHD types for parents (23 studies).

Genotype by disease type Case Control Test of Heterogeneity Test of Association
and ethnicity (N=2596) (N=3056) Statistical
(number of studies) n (%) n (%) Q p 12% Model Risk Ratio (95% Cl) p
TT(23) 429 (16.5) 379 (12.4) 270 021 186 Fixed 1.24(1.09 -1.41) 0.0014
Mixed CHDs (19) 392 (16.4) 324 (12.0) 182 0.4401 1.3 Fixed 1.23 (1.07 -1.42) 0.0032
Caucasian (6) 2 (11.3) 110 (9.4) 8.4 0.1364 403 Fixed 1.14 (0.86-1.50)  0.3539
East Asian (7) 190 (21.6) 119 (15.5) 6.3 0.3909 4.7 Fixed 1.28 (1.04-1.58)  0.0226
Mixed (2) 0(11.7) 8(9.9) 0.7 0.4089 0 Fixed 1.18(0.81-1.71)  0.3946
Hispanic (2) 0 (23.0) 3(11.7) 1.5 02218 33 Fixed 1.49 (0.90-2.56)  0.1159
African (2) 0 (28.3) 24 (24.5) 0.2 0.6435 0 Fixed 1.24 (0.80-1.93)  0.3409
Cyanotic CHDs (3) 7 (22.6) 48 (16.4) 5.5 0.0632 63.8 Fixed 1.47 (1.01-2.16)  0.0470
Caucasian (1) 3(22.3) 40 (20.0) - - - - 112 - -
Hispanic (1) 2 (38.7) 7 (11.3) - - - - 3.43 - -
African (1) 2 (6.7) 1(3.2) - - - - 2.09 - -
Acyanotic CHDs (1) 0 (0.0) 7 (11.5) - - - - - - -
African (1)
CT (23) 1131 (43.6) 1342 (43.9) 23.6 0.3667 6.9 Fixed 1.01(0.95-1.07)  0.8559
Mixed CHDs (19) 1034 (43.1) 1169 (43.3) 6.5 0.2597 23.2 Fixed 1.06 (0.95-1.18)  0.3077
Caucasian (6) 322 (44.5) 494 (42.2) 19.5 03620 7.7 Fixed 1.01(0.94-1.07)  0.8748
East Asian (7) 400 (45.5) 346 (45.1) 4.0 0.6735 0 Fixed 0.96 (0.87-1.07)  0.4991
Mixed (2) 218 (36.3) 143 (37.4) 4.6 0.0318 783 Random 0.79 (0.44-1.43)  0.4418
Hispanic (2) 49 (56.3) 152 (53.9) 1.3 0.2561 22.5 Fixed 0.95(0.74-1.21)  0.6617
African (2) 45 (42.5) 34 (34.7) 0.0 0.9131 0 Fixed 1.19 (0.84-1.68)  0.3346
Cyanotic (3) 1(49.4) 149 (50.9) 3.7 0.1564 46.1 Fixed 0.98(0.81-1.20)  0.8693
Caucasian (1) 3 (51.5) 108 (54.0) - - - - 0.95 - -
Hispanic (1) 2 (38.7) 31 (50.0) - - - - 077 - -
African (1) 6 (53.3) 10 (32.3) - - - - 165 - -
Acyanotic (1) 16 (45.7) 24 (39.3) - - - - 116 - -
African (1)
cC(23) 1036 (39.9) 1335 (43.7) 20.7 0.5377 0 Fixed 0.92(0.87-0.98)  0.0121
Mixed CHD (19) 971 (40.5) 1209 (44.7) 15.8 0.6036 0 Fixed 0.93 (0.87-1.00) 0.0225
Caucasian (6) 320 (44.2) 568 (48.5) 5.6 0.3463 10.8 Fixed 0.92(0.83-1.02) 0.1191
East Asian (7) 290 (33.0) 303 (39.5) 4.0 0.6764 0 Fixed 0.93(0.82-1.05)  0.2211
Mixed (2) 312 (52.0) 201 (52.6) 2.4 0.1211 58.4 Fixed 0.99 (0.87-1.12)  0.8544
Hispanic (2) 8 (20.7) 97 (34.4) 0.8 0.3830 0 Fixed 0.83(0.54-1.29)  0.4145
African (2) 1(29.2) 40 (40.8) 0.1 0.7578 0 Fixed 0.70(0.48-1.03)  0.0675
Cyanotic (3) 46 (28.0) 96 (32.8) 3.0 0.2245 33.1 Fixed 0.81(0.60-1.08)  0.1427
Caucasian (1) 7 (26.2) 52 (26.0) - - - - 1.01 - -
Hispanic (1) 7 (22.6) 24 (38.7) - - - - 058 - -
African (1) 12 (40.0) 20 (64.5) - - - - 062 - -
Acyanotic (1) 19 (54.3) 30 (49.2) - - - - 1.10 - -
African (1)
TT+CT(23) 1560 (60.1) 1721 (56.3) 22.1 0.4546 0.4 Fixed 1.06(1.01-1.11)  0.0116
Mixed (19) 1426 (59.5) 1493 (55.3) 16.5 0.5553 0 Fixed 1.06 (1.01-1.11) 0.0219
Caucasian (6) 404 (55.8) 604 (51.5) 5.8 0.3224 143 Fixed 1.08 (0.98 - 1.17) 0.1107
Mixed (2) 348 (58.6) 232 (53.5) 3.0 0.0855 66.2 Fixed  1.01 (0.89-1.16) 0.8545
Hispanic (2) 119 (68.0) 190 (63.8) 0.2 0.6563 0 Fixed 1.07 (0.92 - 1.24) 0.4080
East Asian (7) 590 (67.0) 465 (60.5) 4.8 0.5735 0 Fixed 1.04 (0.97 - 1.12) 0.2273
African (2) 5 (70.8) 58 (59.2) 0.0 0.9419 0 Fixed 1.21 (0.99 - 1.48) 0.0691
Cyanotic (3) 118 (72.0) 197 (67.3) 5.1 0.0769 61 Fixed 1.10 (0.97-1.25)  0.1319
Caucasian (1) 76 (73.8) 148 (74.0) - - - - 1.00 - -
Hispanic (1) 24 (77.4) 8 (61.3) - - - - 1.26 - -
African (1) 8 (60.0) 1 (35.5) - - - - 169 - -
Acyanotic (1) 6 (45.7) 1 (50.8) - - - - 0.90 - -
African (1)

Note. Q: Cochran’s Q; Cl: confidence interval.
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Supplementary Table 4c. Pooled analysis: MTHFR C677T polymorphism and the risk of congenital heart
disease (CHD) per CHD types for mothers (19 studies).

Genotype by disease type Case Control Test of Heterogeneity Test of Association
and ethnicity (N=2038) (N=2560) Statistical
(number of studies) n (%) n (%) Q p 12% Model Risk Ratio (95% Cl) p
TT (19) 336 (16.5) 328 (12.8) 25.0 0.1240 28.1 Fixed 1.21(1.04-1.39)  0.0106
Mixed CHDs (15) 299 (16.3) 273 (12.4) 16.1 0.3101 12.8 Fixed 1.20 (1.02-1.40)  0.0242
Caucasian (4) 49 (10.6) 89 (10.0) 5.3 0.1511 43.4 Fixed 0.96 (0.69-1.33)  0.7894
East Asian (5) 130 (22.3) 89 (16.1) 5.7 0.2196 30.3 Fixed 1.30(1.02-1.67)  0.0379
Mixed (2) 0(11.7) 38 (9.9) 0.7 0.4089 0 Fixed 1.18(0.81-1.71)  0.3946
Hispanic (2) 0 (23.0) 33(11.7) 1.5 0.2218 33 Fixed 1.49 (0.90-2.56)  0.1159
African (2) 0 (28.3) 24 (24.5) 0.2 0.6435 0 Fixed 1.24 (0.80-1.93)  0.3409
Cyanotic CHDs (3) 7 (22.6) 48 (16.4) 5.5 0.0632 63.8 Fixed 1.47 (1.01-2.16)  0.0470
Caucasian (1) 3 (22.3) 40 (20.0) - - - - 112 - -
Hispanic (1) 2 (38.7) 7 (11.3) - - - - 343 - -
African (1) 2 (6.7) 1(3.2) - - - - 2.09 - -
Acyanotic CHDs (1) 0 (0.0) 7 (11.5) - - - - - - -
African (1)
CT (19) 881 (43.2) 1134 (44.3) 219 0.2368 17.8 Fixed 1.00 (0.94-1.08)  0.9249
Mixed CHDs (15) 784 (42.6) 961 (43.6) 17.8 0.2184 21.1 Fixed 1.00(0.93-1.08)  0.9500
Caucasian (4) 217 (46.8) 377 (42.3) 4.7 01962 36 Fixed 1.10(0.97-1.26)  0.1468
East Asian (5) 255 (43.8) 255 (46.1) 1.9 0.7596 0 Fixed 0.92(0.81-1.05)  0.2189
Mixed (2) 218 (36.3) 143 (37.4) 4.6 0.0318 78.3 Random 0.79 (0.44-1.43)  0.4418
Hispanic (2) 49 (56.3) 152 (53.9) 1.3 0.2561 22.5 Fixed 0.95(0.74-1.21)  0.6617
African (2) 45 (42.5) 34 (34.7) 0.0 0.9131 0 Fixed 1.19(0.84-1.68)  0.3346
Cyanotic (3) 1 (49.4) 149 (50.9) 3.7 0.1564 46.1 Fixed 0.98(0.81-1.20)  0.8693
Caucasian (1) 3 (51.5) 108 (54.0) - - - - 095 - -
Hispanic (1) 2 (38.7) 31 (50.0) - - - - 077 - -
African (1) 6 (53.3) 10 (32.3) - - - - 165 - -
Acyanotic (1) 16 (45.7) 24 (39.3) - - - - 1.16 - -
African (1)
CC (19) 821 (40.3) 1098 (42.9) 18.2 0.4395 1.4 Fixed 0.93 (0.87 - 1.00) 0.0498
Mixed CHD (15) 756 (41.1) 972 (44.1) 13.3 0.5020 0 Fixed 0.94 (0.87 - 1.01) 0.0918
Caucasian (4) 198 (42.7) 425 (47.7) 46 0.2059 34.4 Fixed 0.92 (0.80-1.05) 0.2093
East Asian (5) 197 (33.8) 209 (37.8) 2.6 0.6305 0 Fixed 0.97 (0.83-1.12) 0.6421
Mixed (2) 312 (52.0) 201 (52.6) 2.4 0.1211 584 Fixed 0.99 (0.87 -1.12) 0.8544
Hispanic (2) 8 (20.7) 97 (34.4) 0.8 0.3830 0 Fixed 0.83 (0.58 - 1.29) 0.4145
African (2) 1(29.2) 40 (40.8) 0.1 0.7578 0 Fixed 0.70 (0.48 - 1.03) 0.0675
Cyanotic (3) 46 (28.0) 96 (32.8) 3.0 0.2245 33.1 Fixed 0.81(0.60-1.08)  0.1427
Caucasian (1) 7 (26.2) 2 (26.0) - - - - 1.01 - -
Hispanic (1) 7 (22.6) 4 (38.7) - - - - 058 - -
African (1) 12 (40.0) 0 (64.5) - - - - 062 - -
Acyanotic (1) 19 (54.3) 0 (49.2) - - - - 1.10 - -
African (1)
TT + CT (19) 1217 (59.7) 1462 (57.1) 20.4 0.3105 11.8 Fixed 1.05(1.00-1.12)  0.0477
Mixed (15) 1083 (58.9) 1234 (56.0) 14.8 0.3917 5.4 Fixed 1.05(0.99-1.11)  0.0891
Caucasian (4) 266 (57.4) 466 (52.3) 4.8 0.1834 38.1 Fixed 1.07 (0.97-1.19)  0.1948
Mixed (2) 348 (58.6) 232(53.5) 3.0 0.0855 66.2 Fixed 1.01(0.89-1.16)  0.8545
Hispanic (2) 119 (68.0) 190 (63.8) 0.198 0.6563 0 Fixed 1.07 (0.92-1.24)  0.4080
East Asian (5) 275 (66.8) 288 (57.8) 3.3 0.5160 0 Fixed 1.02(0.94-1.11)  0.6447
African (2) 5 (70.8) 58 (59.2) 0.0 0.9419 0 Fixed 1.21(0.99-1.48)  0.0691
Cyanotic (3) 118 (72.0) 197 (67.3) 5.1 0.0769 61 Fixed 1.10(0.97-1.25)  0.1319
Caucasian (1) 6 (73.8) 148 (74.0) - - - - 1.00 - -
Hispanic (1) 4 (77.4) 38 (61.3) - - - - 1.26 - -
African (1) 8 (60.0) 11 (35.5) - - - - 169 - -
Acyanotic (1) 6 (45.7) 31 (50.8) - - - - 0.90 - -
African (1)

Note. Q: Cochran’s Q; Cl: confidence interval.
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Supplementary Table 5a. Pooled analysis: MTHFR 1298 genotype and the risk of congenital heart disease

for all study groups (21 studies).

Genotype by Case Control Test of Heterogeneity Test of Association

ethnicity (N=2754) (N=3419) Statistical

(number of studies) n (%) n (%) Q p 2%  Model Risk Ratio (95% Cl) p

CC (21) 333 (12.1) 287 (8.4) 55.7 <0.0001 65.9 Random  1.44 (1.07 - 1.95) 0.0174
Caucasian (5) 80 (9.5) 148 (11.3) 6.1 0.1949 34 Fixed  0.81 (0.62 - 1.07) 0.1345
East Asian (7) 54 (4.2) 44 (2.9) 10.9 0.0532 54.2 Fixed  1.52(1.03-2.22) 0.0330
South Asian (1) 37 (38.5) 22 (22.0) - - - - 1.75 - -
Mixed (2) 5 (4.8) 4 (6.3) 2.1 0.1444 531 Fixed  0.75 (0.20 - 2.79) 0.6642
Mideast (2) 37 (18.0) 19 (9.9) 0.1 0.7335 0 Fixed  1.87 (1.10-3.18) 0.0208
African (4) 120 (54.5) 50(22.7) 18.8 0.0003 84.1 Random  3.34 (1.40-7.94) 0.0064

AC (21) 988 (35.9)  1225(35.8)  73.7 <0.0001 72.9 Random  1.02 (0.88-1.18) 0.8059
Caucasian (5) 349 (41.6) 594 (45.2) 83 0.0821 517 Fixed  0.89 (0.80 - 0.99) 0.0320
East Asian (7) 398 (30.9) 413 (27.0)  31.6 <0.0001 81 Random  1.21(0.88-1.65) 0.2403
South Asian (1) 32 (33.3) 20 (20.0) - - - - 167- -
Mixed (2) 38 (36.5) 26 (40.6)  0.03 0.8592 0 Fixed  0.90 (0.61 - 1.33) 0.6019
Mideast (2) 104 (50.5) 91 (47.2) 53 0.0208 81.3 Random  1.08 (0.67 - 1.74) 0.7659
African (4) 67 (30.5) 81(36.8) 154 0.0015 80.5 Random  0.64 (0.31-1.29) 0.2115

AA (21) 1433 (52.0) 1907 (55.8) 111.2 <0.0001 82 Random  0.91 (0.81-1.024) 0.1172
Caucasian (5) 409 (48.8) 573 (43.6) 129 0.0120 689 Random  1.19 (1.00-1.41) 0.0526
East Asian (7) 838 (65.0) 1071 (70.1) 27.6 0.0001 783 Random  0.92 (0.82-1.04) 0.1724
South Asian (1) 27 (28.1) 58 (58.0) - - - - 048- -
Mixed (2) 61 (58.7) 34(53.1) 0.74 0.3891 0 Fixed  1.10 (0.84 - 1.46) 0.4867
Mideast (2) 65 (31.6) 82 (42.7) 3.9 00495 74.1 Fixed  0.75 (0.43 - 1.30) 0.3053
African (4) 33 (15.0) 89 (40.5)  4.95 0.1755 39.4 Fixed  0.37 (0.26 - 0.53) <0.0001

CC +AC (21) 1321 (48.0) 1512 (44.2) 107.3 <0.0001 81.4 Random  1.16 (1.02-1.32) 0.0293
Caucasian (5) 429 (51.2) 742 (56.4) 10.8 0.0295 62.8 Random  0.88 (0.76 - 1.02) 0.0848
East Asian (7) 452 (35.0) 457 (29.9)  31.1 <0.0001 80.7 Random  1.24 (0.94-1.64) 0.1361
South Asian (1) 69 (71.9) 42 (42.0) - - - 17
Mixed (2) 43 (41.3) 30 (46.9) 0.7 0.3899 0 Fixed  0.88 (0.62 - 1.25) 0.4777
Mideast (2) 141 (68.4) 110 (57.3) 55 0.0188 81.9 Random  1.20(0.83-1.74) 0.3261
African (4) 187 (85.0) 131 (59.5) 2.7 0.4343 0 Fixed  1.43 (1.26-1.61) <0.0001

Subgroups

CCrisk >1 (6 countries) 1915 (69.5) 2240 (65.5)
CC(15) 256 (13.4) 148 (6.6) 29.8 0.0050 56.4 Random 1.85 (1.34 - 2.54) 0.0002
AC (15) 647 (33.8) 691 (30.8) 57.6 <0.0001 75.7 Random 1.09 (0.89 - 1.33) 0.4025
AA (15) 1012 (52.8) 1401 (62.5) 72.6 <0.0001 80.7 Random 0.80 (0.70-0.92) 0.0014
CC+ AC (15) 903 (47.2) 839 (37.5) 54.2 <0.0001 74.2 Random 1.31(1.15-1.51) <0.0001

CCrisk <1 (3 countries) 839 (30.5) 1179 (34.5)
ccC (6) 77 (9.2) 139 (11.8) 7.4 01904 32.7 Fixed  0.78 (0.59 -1.03) 0.0780
AC (6) 341 (40.6) 534 (45.3) 7.0 02201 28.6 Fixed  0.87 (0.78 - 0.97) 0.0135
AA (6) 421 (50.2) 506 (42.9) 10.2 0.0708 50.8 Fixed  1.20 (1.09 - 1.33) 0.0003
CC + AC (6) 418 (49.8) 673 (57.1) 89 0.1147 436 Fixed  0.85 (0.78 - 0.93) 0.0004

Note. Q: Cochran’s Q; Cl: confidence interval. CC risk >1 (6 countries): Italy, Taiwan, China (6 studies), India, Turkey
(2 studies), and Egypt (4 studies); CC risk <1 (3 countries): Russian, Netherlands (3 studies), and Brazil (2 studies).
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Supplementary Table 5b. Pooled analysis: MTHFR 1298 genotype and the risk of congenital heart disease
for children (13 studies).

Genotype by Case Control Test of Heterogeneity Test of Association

ethnicity (N=1835) (N=2003) Statistical

(number of studies) n (%) n (%) Q p 12% Model Risk Ratio (95% Cl) p

CC (13) 198 (10.8) 133 (6.6) 19.3 0.0564 42.9 Fixed 1.56 (1.28 - 1.91) <0.0001
Caucasian (1) 27 (11.8) 25 (10.0) - - - - 1.18 - -
East Asian (6) 35 (3.1) 38 (2.9) 33 05135 0 Fixed 1.10 (0.70 - 1.72) 0.6766
South Asian (1) 37 (38.5) 22 (22.0) - - - - 1.75 - -
Mixed (1) 1(1.8) 3 (3.8) - - - - 0.47 - -
Mideast (2) 37 (18.0) 19 (9.9) 0.1 0.7335 0 Fixed 1.87 (1.10 - 3.18) 0.0208
African (2) 61 (55.5) 26 (23.6) 9.6 0.0019 89.6 Random 3.94 (0.44 -34.95) 0.2187

AC (13) 637 (34.7) 658 (32.9) 60.6 <0.0001 80.2 Random 1.07 (0.86 - 1.34) 0.5405
Caucasian (1) 90 (39.3) 129 (51.4) - - - - 0.77 - -
East Asian (6) 359 (31.6) 360 (27.4)  31.3 <0.0001 84 Random 1.23 (0.85 - 1.79) 0.2783
South Asian (1) 32 (33.3) 20 (20.0) - - - - 1.67 - -
Mixed (1) 21 (36.8) 16 (42.1) - - - - 0.87 - -
Mideast (2) 104 (50.5) 91 (47.4) 53 0.0208 81.3 Random 1.08 (0.34 - 1.74) 0.7659
African (2) 31 (28.2) 42 (38.2) 7.01 0.0078 85.9 Random 0.54 (0.13 - 2.24) 0.3990

AA (13) 1000 (54.5) 1212 (60.5)  65.9 <0.0001 81.8 Random 0.88 (0.77 - 1.02) 0.0852
Caucasian (1) 112 (48.9) 97 (38.6) - - - - 1.27 - -
East Asian (6) 743 (65.3) 914 (69.7)  26.4 <0.0001 81.1 Random 0.94 (0.82 - 1.07) 0.3424
South Asian (1) 27 (28.1) 58 (58.0) - - - - 0.48 - -
Mixed (1) 35 (61.4) 19 (50.0) - - - - 1.23 - -
Mideast (2) 65 (31.6) 82 (42.7) 3.9 0.0495 741  Random 0.75 (0.43 - 1.30) 0.3053
African (2) 18 (16.4) 42 (38.2) 2.4 0.1212 58.4 Fixed 0.43 (0.26 - 0.70) 0.0006

CC + AC (13) 835 (45.5) 791 (39.5) 66.9 <0.0001 82.1 Random 1.20 (1.01 - 1.43) 0.0398
Caucasian (1) 117 (51.1) 154 (61.4) - - - - 0.83 - -
East Asian (6) 394 (34.7) 398 (30.3)  29.6 <0.0001 83.1 Random 1.20 (0.86 - 1.68) 0.2719
South Asian (1) 69 (71.9) 42 (42.0) - - - - 1.71 - -
Mixed (1) 22 (38.6) 19 (50.0) - - - - 0.77 - -
Mideast (2) 141 (68.4) 110 (57.3) 55 0.0188 819 Random 1.20 (0.83 - 1.74) 0.3261
African (2) 92 (83.6) 68 (61.8) 1.1 0298 7.5 Fixed 1.35 (1.14 - 1.60) 0.0004

Subgroups

CCrisk >1 (5 countries) 658 (35.9) 687 (34.3)
cc(7) 164 (24.9) 92 (13.4) 120 0.0626 49.9 Fixed 1.82 (1.45 - 2.29) <0.0001
AC (7) 259 (39.4) 301 (43.8) 27.0 0.0001 77.8 Random 0.89 (0.64 - 1.23) 0.4711
AA (7) 235 (35.7) 294 (42.8) 454 <0.0001 86.8 Random 0.75 (0.49 - 1.15) 0.1936
CC+AC(7) 423 (64.3) 393 (57.2) 39.5 <0.0001 84.8 Random 1.19 (0.93 - 1.51) 0.1658

CCrisk <1 (1 country) 57 (3.1) 38 (1.9)
cC (1) 1(1.8) 3(7.9) - - - - 0.23 - -
AC (1) 21 (36.8) 16 (42.1) - - - - 0.87 - -
AA (1) 35 (61.4) 19 (50.0) - - - - 1.23 - -
CC+AC (1) 22 (38.6) 19 (50.0) - - - - 0.77 - -

CCrisk vary (1 country) 1120 (61.0) 1278 (63.8)
cC (5) 33(2.9) 38 (3.0) 13 0.7208 0 Fixed 1.02 (0.65 -1.62) 0.9290
AC (5) 357 (31.9) 341 (26.7) 252 <0.0001 84.1 Random 1.37 (0.96 - 1.95) 0.0844
AA (5) 730 (65.2) 899 (70.3)  19.4 0.0007 79.4 Random 0.90 (0.80 - 1.02) 0.0964
CC +AC (5) 390 (34.8) 379 (29.7)  25.0 <0.0001 84 Random 1.32 (0.95 - 1.84) 0.0959

Note. Q: Cochran’s Q; Cl: confidence interval. CC risk >1 (5 countries): Netherlands, Taiwan, India, Turkey (2
studies), and Egypt (2 studies); CC risk <1 (1 country): Brazil; CC risk vary (1 country): China (5 studies).
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Supplementary Table 5c¢. Pooled analysis: MTHFR 1298 genotype and the risk of congenital heart disease

for parents (8 studies).

Genotype by Case Control Test of Heterogeneity Test of Association

ethnicity (N=919) (N=1416) Statistical

(number of studies) n (%) n (%) Q p 2%  Model Risk Ratio (95% Cl) p

CC (8) 135 (14.7) 154 (10.9) 34.4 <0.0001 79.6 Random 1.44(0.78 - 2.66) 0.2411
Caucasian (4) 53 (8.7) 123 (11.6) 3.6 03112 16.1 Fixed  0.71(0.51-0.98) 0.0350
East Asian (1) 19 (12.4) 6 (2.8) - - - - 4.43 - -
Mixed (1) 4 (8.5) 1(3.8) - - - - 224 - -
African (2) 59 (53.6) 24 (21.8) 9.2 0.0025 89.1 Random  3.99 (0.47 - 33.88) 0.2042

AC (8) 351 (38.2) 567 (40.0) 12.7 0.0807 44.7 Fixed 0.95(0.85 - 1.06) 0.3684
Caucasian (4) 259 (42.5) 465 (43.7) 49 0.1806 38.6 Fixed 0.94(0.84 - 1.07) 0.3439
East Asian (1) 39 (25.5) 53 (24.5) - - - - 1.04 - -
Mixed (1) 17 (36.2) 10 (38.5) - - - - 094 - -
African (2) 36 (32.7) 39 (35.5) 7.7  0.0055 87 Random  0.65 (0.15 - 2.86) 0.5658

AA (8) 433 (47.1) 695 (49.1)  42.8 <0.0001 83.7 Random  0.93(0.74-1.18) 0.5733
Caucasian (4) 297 (48.8) 476 (44.7) 124  0.006 759 Random  1.17(0.93 - 1.45) 0.1756
East Asian (1) 95 (62.1) 157 (72.7) - - - - 084 - -
Mixed (1) 26 (55.3) 15 (57.7) - - - - 096 - -
African (2) 15 (13.6) 47 (42.7) 1.8 0.1774 45 Fixed  0.32(0.19 - 0.54) <0.0001

CC+ AC(8) 486 (52.9) 721 (50.9) 38.7 <0.0001 81.9 Random 1.09(0.88 - 1.34) 0.4291
Caucasian (4) 312 (51.2) 588 (55.3) 10.0 0.0185 70 Random 0.89(0.73 - 1.08) 0.2333
East Asian (1) 58 (37.9) 59 (27.3) - - - - 1.39 - -
Mixed (1) 21 (44.7) 11 (42.3) - - - 1.06 - -
African (2) 95 (86.4) 63 (57.3) 1.0 03211 0 Fixed  1.51 (1.26 - 1.80) <0.0001

Subgroups

CCrisk >1 (4 countries) 641 (45.6) 784 (36.7)
CC (5) 90 (21.8) 44 (8.0) 13.5 0.0092 70.3 Random  2.69 (1.24-5.82) 0.0124
AC (5) 138 (33.4) 188 (34.1) 7.6 01062 47.6 Fixed  1.00 (0.84 - 1.20) 0.9888
AA (5) 185 (44.8) 320 (58.0) 15.6 0.0036 74.3 Random 0.73 (0.53-1.01) 0.0538
CC+AC (5) 228 (55.2) 232 (42.0) 7.4 0.1167 459 Fixed  1.29 (1.13 - 1.47) 0.0001

CCrisk <1 (2 countries) 764 (54.4) 1353 (63.3)
CC(3) 45 (8.9) 110 (12.7) 2.0 0.3628 1.4 Fixed 0.65(0.45-0.92) 0.0158
AC (3) 213 (42.1) 379 (43.9) 44 0111 545 Fixed  0.92(0.80 - 1.06) 0.2366
AA (3) 248 (49.0) 375 (43.4) 89 0012 77.4 Random  1.24(0.97 - 1.60) 0.0920
CC+AC (3) 258 (51.0) 489 (56.6) 7.9 00191 747 Random  0.83(0.65 - 1.06) 0.1406

Note. Q: Cochran’s Q; ClI: confidence interval. CC risk >1 (4 countries): Italy, Brazil, China, Egypt (2 studies); CC risk
<1 (2 countries): Russia, Netherlands (2 studies)
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Supplementary Table 5d. Pooled analysis: MTHFR 1298 genotype and the risk of congenital heart disease

for mothers (7 studies).

Genotype by Case Control  Test of Heterogeneity Test of Association

ethnicity (N =691) (N=1165) Statistical

(number of studies) n (%) n (%) Q p 2%  Model Risk Ratio (95% Cl) p

cC (7) 116 (16.8) 117 (10.0) 24.7 0.0004 75.7 Random 1.72 (0.89 - 3.31) 0.1042
Caucasian (3) 34 (8.9) 86(10.6) 2.2 03401 7.3 Fixed 0.81 (0.54 - 1.22) 0.3162
East Asian (1) 19 (12.4) 6 (2.8) - - - - 4.43 - -
Mixed (1) 4 (8.5) 1(3.8) - - - - 2.24 - -
African (2) 59 (53.6)  24(21.8) 9.2 0.0025 89.1 Random 3.99 (0.47 -33.9) 0.2042

AC (7) 253 (36.6) 444 (38.1) 11.4 0.0765 47.4 Fixed 0.98 (0.86 - 1.12) 0.7761
Caucasian (3) 161 (42.3) 342 (42.1) 3.8 0.1509 47.1 Fixed 0.98 (0.84 - 1.15) 0.7834
East Asian (1) 39 (25.5) 53 (24.5) - - - - 1.04 - -
Mixed (1) 17 (36.2) 10 (38.5) - - - - 0.94 - -
African (2) 36(32.7) 39(35.3) 7.7 0.0055 87 Random 0.65 (0.15 - 2.86) 0.5658

AA (7) 322 (46.6) 604 (51.8) 35.7 <0.0001 83.2 Random 0.87 (0.67 - 1.13) 0.3053
Caucasian (3) 186 (48.8) 385 (47.4) 10.4 0.0054 80.9 Random 1.11 (0.83- 1.48) 0.4800
East Asian (1) 95 (62.1) 157 (72.7) - - - - 0.84 - -
Mixed (1) 26 (55.3) 15 (57.7) - - - - 0.96 - -
African (2) 15 (13.6) 47 (42.7) 1.8 0.1774 45 Fixed 0.32 (0.19 - 0.54) <0.0001

CC+AC (7) 369 (53.4) 561 (48.2) 243 0.0005 75.3 Random 1.15 (0.93 - 1.42) 0.1923
Caucasian (3) 195 (51.2) 428 (52.6) 6.5 0.0385 69.3 Random 0.92 (0.70 - 1.19) 0.5158
East Asian (1) 58 (37.9) 59 (27.3) - - - - 1.39 - -
Mixed (1) 21 (44.7) 11 (42.3) - - - - 1.06 - -
African (2) 95(86.4) 63(57.3) 1.0 0.3211 0 Fixed 1.51 (1.26 - 1.80) <0.0001

Subgroups

CC risk >1 (4 countries)
CC(5) 90 (21.8) 44 (8.0) 13.5 0.0092 70.3 Random 2.69 (1.24 - 5.82) 0.0124
AC (5) 138 (33.4) 188 (34.1) 7.6 0.1062 47.6 Fixed 1.00 (0.84 - 1.20) 0.9888
AA (5) 185 (44.8) 320(58.0) 15.6 0.0036 74.3 Random 0.73 (0.53-1.01) 0.0538
CC+ AC(5) 228 (55.2) 232 (42.0) 7.4 0.1167 45.9 Fixed 1.29 (1.13-1.47) 0.0001

CCrisk <1 (2 countries)
cC(2) 26 (9.4) 73(11.9) 1.3  0.2459 25.7 Fixed 0.72 (0.45 - 1.16) 0.1818
AC (2) 115 (41.4) 256 (41.8) 3.7 0.0538 73.1 Fixed 0.96 (0.79 - 1.16) 0.6619
AA (2) 137 (49.3) 284 (46.3) 82 0.0042 87.8 Random 1.20 (0.79 - 1.83) 0.3957
CC+AC (2) 141 (50.7) 329 (53.7) 6.0 0.0143 83.3 Random 0.80 (0.46 - 1.40) 0.4290

Note. Q: Cochran’s Q; CI: confidence interval. CC risk >1 (4 countries): Italy, Brazil, China, and Egypt (2 studies); CC
risk <1 (2 countries): Russia and Netherlands.
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Supplementary Figure 2. The percent of MTHFR 677 TT and CT polymorphism per control (left) and congenital heart disease case (right) groups
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Supplementary Figure 3. Geographic information maps for the percent of MTHFR 677 TT polymorphism (a)
per control group (ct), (b) per congenital heart disease (CHD) group (ca) and (c) CHD risk for children.
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Supplementary Figure 4. Forest plot of risks of congenital heart disease (CHD) by MTHFR 677 TT

polymorphisms by types of CHD for mothers and fathers.
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Note. Cyanotic: cyanotic CHDs; mixed: mixed cyanotic and acyanotic CHDs; acyanotic: acyanotic CHDs; M: mothers;

F: fathers; studies above dotted line: TT risk >1; studies under dotted line: TT risk <1; red words: relative risk >2.
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Supplementary Figure 5. The percent of MTHFR 1298 CC and AC polymorphism per control (left side) and congenital heart disease case (right side) groups
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Relative risk meta-analysis plot (fixed effects)
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cyanotic Italy Storti M 2003 —E— 1.19 (0.52, 2.71)
cyanotic Egypt Kotby M 2012 ——=s—— 12.00 (3.68, 43.69)

mixed Netherlands Van Driel C 2003 et 1.18 (0.71, 1.97)

mixed Turkey Sahiner C 2014 —— 2.04 (0.99, 4.30)

mixed Egypt Zidan C 2013 —— 1.54 (1.03, 2.34)

mixed Brazil Galdieri M 2006 = 2.21(0.36, 14.44)
mixed China Shi M 2015 —— 4.47 (1.89, 10.67)

mixed Egypt Zidan M 2013 A 1.59 (1.04, 2.47)
acyanotic Taiwan Chao C 2014 7.00 (1.08, infinity)

cyanotic China Huang C 2014 = 0.61(0.17, 2.17)

mixed China Wang C 2013 = 0.73 (0.26, 2.09)

mixed China Xu C 2010 1.18 (0.62, 2.26)

mixed China Shi C 2015 l 1.31 (0.50, 3.40)

mixed China Li C 2015 * (excluded)

mixed Brazil Galdieri C 2006 = 0.22 (0.03, 1.50)

mixed Russia Weiner M 2012 —— 0.36 (0.10, 1.24)

mixed Netherlands Van Driel M 2003 - 0.84 (0.51, 1.39)

acyanotic Netherlands Van Driel F 2003 I 0.57 (0.34, 0.95)

combined [fixed] L 2 1.42 (1.22, 1.65)

0.020.050.10. 051 2 5 10 20 50
relative risk (95% confidence

Supplementary Figure 6. Forest plot of risks of congenital heart disease (CHD) by MTHFR 1298 CC
polymorphisms per countries for children.

Note. Cyanotic: cyanotic CHDs; mixed: mixed cyanotic and acyanotic CHDs; acyanotic: acyanotic CHDs;

C: children; M: mother; F: father; studies above dotted line: CC risk >1; studies between dotted lines: CC

risk vary; studies under dotted line: CC risk <1; red words: relative risk >2.
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Supplementary Figure 7. Recursive partition tree: the percent of MTHFR TT
polymorphism by death from air pollution (AP death) for children with congenital heart
disease.



