Supplemental Fig. 1 Flowchart showing the study selection process for the meta-
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1.9.1 RCT
Aflatoonian 2010a
Aghahosseini 2017
Martikainen 2001
Shapiro 2011a
Shapiro 2011b
Vuong 2018

Wei 2019

Subtotal (95% CI)
Total events

58 187 78 187
17 36 15 36
24 74 13 74
29 67 42 70
34 62 39 60
163 391 173 391
401 825 512 825
1642 1643

726 872

4.6%
3.0%
26%
4.2%
4.5%
5.3%
5.6%
29.9%

Heterogeneity: Tau? = 0.02; Chi? = 13.77, df = 6 (P = 0.03); I? = 56%
Test for overall effect: Z=2.02 (P = 0.04)

1.9.2 NRCT
Chen 2016

Eum 2016
Fauque 2010
Feng 2012
Ferraretti 1999
Henman 2005
Ishihara 2014
Korosec 2007
Magdi 2017
Martikainen 2004
Roy 2014
Shapiro 2013
Shavit 2017
Walls 2014

Wu 2014

Yang 2015
Subtotal (95% CI)
Total events

428 762 438 746
31 69 94 206
26 53 1 40
315 604 179 384
31 67 28 58
54 121 38 156
10063 33569 45767 118866
23 65 34 215
26 20 42 81
107 308 80 311
592 1157 267 645
25 93 52 93
984 1886 413 1200
21 58 43 17
133 308 251 425
6 43 16 42
39243 123585

12865 47753

5.7%

5.6%
3.6%
5.4%
1.7%
70.1%

Heterogeneity: Tau? = 0.10; Chi* = 388.20, df = 15 (P < 0.00001); I* = 96%
Test for overall effect: Z=0.29 (P = 0.77)

Total (95% CI)
Total events

40885

13591

125228
48625

100.0%

Heterogeneity: Tau? = 0.08; Chi? = 401.74, df = 22 (P < 0.00001); I* = 95%
Test for overall effect: Z=0.19 (P = 0.85)
Test for subarouo differences: Chi? = 2.24_df = 1 (P = 0.13). I* = 55.4%

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H. Rand

1.15.1 RCT
Aflatoonian 2010a
Aflatoonian 2010b

Aghahosseini 2017

Le 2018
Martikainen 2001
Shapiro 2011a
Shapiro 2011b
Vuong 2018

Wei 2019
Subtotal (95% CI)
Total events

Fresh BT

6 187
42 500
2 36
38 391
1 74
7 67
5 62
15 301
124 481
2189

240

Frozen-thawed BT

5 187
29 196
0 36
47 391
3 74
6 70
4 60
25 391
134 583
1988

253

Heterogeneity: Tau? = 0.05; Chi* = 12.74, df =8 (P = 0.12); I =
Test for overall effect: Z = 1.11 (P = 0.27)

1.15.2 NRCT
Belva 2008
Chen 2016

Eum 2016
Fauque 2010
Feng 2012
Ishihara 2014
Magdi 2017
Martikainen 2004
Roy 2014
Shapiro 2013
Shavit 2017
Walls 2014
Wikland 2010
Subtotal (95% CI)
Total events

867 6402
278 920
3 31
2 26
41 315
2208 9302
7 90
18 308
173 1284
13 a3
151 741
4 21
90 563
20096

3855

208 1351
172 930
13 94
4 1
29 179
11405 42042
9 81
17 31
82 584
20 93
94 258
8 43
67 321
47198

12128

1.4%
5.4%
0.2%
5.8%
0.4%
1.7%
1.2%
3.6%
8.6%
28.3%

3%

9.6%
9.3%
1.3%
0.8%
5.4%
10.5%
2.0%
3.5%
8.2%
3.5%
8.6%
1.6%
7.5%
T1.7%

Heterogeneity: Tau? = 0.06; Chi? = 74.98, df = 12 (P < 0.00001); I? = 84%
Test for overall effect: Z = 1.55 (P = 0.12)

Total (95% CI)
Total events

22285
4095

49186
12381

100.0%

Heterogeneity: Tau® = 0.05; Chi* = 87.87, df = 21 (P <0.00001); I* = 76%
Test for overall effect: Z = 1.94 (P = 0.05)
Test for subaroun differences: Chi? = 0.00. df = 1 (P = 0.95). F=0%

Risk Ratio

0.74 [0.57, 0.98]
1.13[0.67, 1.90]
1.85[1.02, 3.34]
0.72[0.52, 1.01]
0.84[0.63, 1.13]
0.94[0.80, 1.11]
0.78 [0.72, 0.86]
0.86 [0.75, 1.00]

0.96 [0.88, 1.04]
0.98 [0.73, 1.33]
1.78[1.01,3.16]
1.12[0.98, 1.28)
0.96 [0.66, 1.39]
1.83 [1.30, 2.57]
0.78[0.77,0.79]
2.24 [1.43,3.51)
0.56 [0.38, 0.82]
1.35[1.06, 1.72]
1.24[1.11,1.38]
0.48[0.33, 0.70)
1.52 [1.39, 1.66]
0.99 [0.65, 1.49]
0.73[0.63, 0.85]
0.37 [0.16, 0.85]
1.03 [0.86, 1.22]

0.99 [0.87, 1.13]

Risk Ratio

1.20 [0.37, 3.86]
0.57 [0.36, 0.88]
5.00 [0.25, 100.63]
0.81[0.54, 1.21]
0.33[0.04, 3.13]
1.22 [0.43, 3.44]
1.21[0.34, 4.29)
0.60 [0.32, 1.12]
1.12[0.91, 1.39]
0.86 [0.65, 1.13]

0.88[0.77, 1.01]
1.63[1.38, 1.93)
0.70[0.21, 2.30]
0.21[0.05, 0.99]
0.80 [0.52, 1.25]
0.89 [0.86, 0.93]
0.70 [0.27, 1.79]
1.07 [0.56, 2.04]
0.96 [0.75, 1.22)
0.65[0.34, 1.23]
0.56 [0.45, 0.69]
1,02 [0.35, 3.02)
0.77 [0.58, 1.02]
0.87 [0.72, 1.04]

0.87 [0.75, 1.00]

Risk Ratio

Random
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Supplemental Fig. 3 Forest plot of comparison for (A) multiple pregnancy rate and



(B) live birth rate.

Risk Ratio

Risk

Ratio

1.16.1 RCT
Aflatoonian 2010a
Shapiro 2011b
Vuong 2016
Vuong 2018
Subtotal (95% CI)
Total events

121

130

8.0%
14.4%
14.5%
14.8%
51.8%

391
1018

Heterogeneity: Tau® = 0.02; Chi? = 4,29, df = 3 (P = 0.23); I = 30%
Test for overall effect: Z = 0.58 (P = 0.56)

1.16.2 NRCT
Bourdon 2018
Eum 2016
Faugue 2010
Feng 2012
Henman 2005
Ishihara 2014
Magdi 2017
Wu 2014
Subtotal (95% Cl)
Total events

173

503

135 5.1%
94 11%

40 09%
179 56%
38 1.8%
42942 18.4%
81 8.4%
251 6.9%
43760 48.2%

Heterogeneity: Tau? = 0.32; Chi? = 18.17, df = 7 (P = 0.01); P =61%
Test for overall effect: Z=0.36 (P = 0.72)

Total (95% CI)
Total events

294

11134

633

44778 100.0%

Heterogeneity: Tau® = 0.11; Chi* = 26.86, df = 11 (P = 0.005); I = 59%
Test for overall effect: Z = 0.52 (P = 0.61)
Test for subaroun differences: Chiz = 0.01. df = 1 (P = 0.94). P = 0%

1.17.1 RCT
Aflatoonian 2010b
Aghahosseini 2017
Coates 2017
Ferraretti 1999

Le 2018
Martikainen 2001
Vuong 2016
Vuong 2018

Wei 2019
Subtotal (95% CI)
Total events

85
123
34

1162

391
391
825
2763

132
439

1063

196 6.1%
36 3.2%
61  52%
58 3.8%

381 6.1%
74 2.0%

391 52%

391 5.7%

825 6.3%

2423 43.7%

Heterogeneity: Tau? = 0.07; Chi* = 60.60, df = 8 (P < 0.00001); I* = 87%

Test for overall effect: Z = 0.83 (P = 0.41)

1.17.2 NRCT
Belva 2008
Bourdon 2018
Chen 2016

Eum 2016
Fauque 2010
Feng 2012
Henman 2005
Martikainen 2004
Roy 2014

Walls 2014
Wikland 2010
Yang 2015
Subtotal (95% CI)
Total events

5795
21

7335

6402
135
762

69

53
604
121
308
1154
58
563
43
10272

937
41
368
81
7
143
29
54
235
54
103
7

2059

1351 6.5%
135 3.7%
746 6.3%
206 4.7%

40 22%
384  6.0%
156 4.2%
311 49%
644  6.2%
17 4.0%
321 5.8%

42 1.9%

4453 56.3%

Heterogeneity: Tau? = 0.05; Chi2 = 92.98, df = 11 (P < 0.00001); I = 88%

Test for overall effect: Z = 1.89 (P = 0.06)

Total (95% CI)
Total events

Heterogeneity: Tau? = 0.07; Chi? = 243.95, df = 20 (P < 0.00001); I? = 92%
Test for overall effect: Z=0.72 (P = 0.47)

8497

13035

3122

6876 100.0%

Test for subaroun differences: Chi? = 3.28. df = 1 (P = 0.07). I? = 69.5%
Supplemental Fig. 4 Forest plot of comparison for (A) very preterm<32W, (B)
gestational diabetes mellitus, (C) placenta previa and (D) post-partum haemorrhage.

0.42[0.19, 0.94]
1.02[0.68, 1.54]
1.02 [0.69, 1.53]
0.98 [0.66, 1.44]
0.92 [0.70, 1.21]

1.40 [0.46, 4.30]
3.03[0.20, 47.05]

0.15[0.01, 3.08] *
1.14 [0.39, 3.27)
0.12[0.01, 0.93]
1.40[1.16, 1.69]
0.38 [0.18, 0.82]
1.51 [0.61, 3.73]
0.90 [0.51, 1.60]

0.93 [0.69, 1.24]

1 .

0.01

Risk Ratio

1.16 [1.01, 1.32]
1.00 [0.58, 1.73]
0.43[0.33, 0.57]
0.98 [0.63, 1.52]
0.97 [0.84, 1.13]
3.14[1.43, 6.91)
0.96 [0.73, 1.24]
0.93[0.76, 1.14]
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1.31[1.26, 1.35)
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95911 237

0

16521

Maheshwari 2016 1704

39.3%
Pelkonen 2010 42 2942 17 1830 8.0%
Pelkonen 2015 34 2933 15 1825 7.1%
Pinborg 2010 186 10329 12 957 7.6%
Shavit 2017 9 575 7 161  3.0%
Wennerholm 2013 1225 42242 136 6647 33.8%
Wennerholm 1997 0 160 2 160  0.3%
Zhang 2018 3 212 2 250 0.9%
Total (85% CI) 155304 28351 100.0%
Total events 3203 428

Heterogeneity: Tau? = 0.02; Chi? = 10.24, df =7 (P = 0.18); P =32%
Test for overall effect: Z = 2.92 (P = 0.004)

Fresh BT Frozen-thawed
1.18.1 RCT
Le 2018 12 391 10 391 14.8%
Wei 2019 32 401 52 512 39.9%
Subtotal (95% CI) 792 903 54.7%
Total events 44 62

Heterogeneity: Tau? = 0.00; Chi* = 0.80, df = 1 (P = 0.37); F=0%
Test for overall effect: Z = 0.81 (P = 0.42)

1.18.2 NRCT

Shavit 2017 9 575 8 161 11.9%
Wennerholm 1997 3 209 5 209 5.6%
Wikland 2010 4 203 3 103 52%
Zhang 2018 17 212 18 250 22.6%
Subtotal (95% CI) 1199 723 453%
Total events 33 34

Heterogeneity: Tau® = 0.17; Chi* = 4.87, df = 3 (P = 0.18); = 38%
Test for overall effect: Z=1.26 (P = 0.21)

Total (95% CI) 1991

Total events 77 96
Heterogeneity: Tau® = 0.03; Chi*=5.99, df =5 (P =0.31); P =16%
Test for overall effect: Z=1.31 (P =0.19)

Test for subaroup differences: Chi* = 0.49. df =1 (P = 0.49). = 0%

1626 100.0%

Fresh BT frozen-thawed BT
gy o ents ola en oi3a Veigh
Healy 2010 122 4058 44 2045 37.0%
Ishihara 2014 48 5981 203 27408 39.9%
Pelkonen 2010 38 2042 16 1830 19.2%
Wei 2019 1 401 8 512 2.0%
Wikland 2010 5 203 1 103 1.9%
Total (95% CI) 13585 31898 100.0%

Total events 214 272
Heterogeneity: Tau? = 0.03; Chi* = 5.72, df = 4 (P = 0.22); I = 30%
Test for overall effect: Z = 1.39 (P = 0.16)

Fresh BT Frozen-thawed BT
udy © ) en ota en otal Weigh
Healy 2010 314 4058 105 2045 43.7%
Pelkonen 2010 44 2942 19 1830 30.3%
Wei 2019 1 825 8 825 4.9%
Wennerholm 1997 21 209 8 209 21.1%
Total (95% CI) 8034 4909 100.0%

Total events 380 140
Heterogeneity: Tau? = 0.13; Chi* = 7.47, df = 3 (P = 0.06); I* = 60%
Test for overall effect: Z = 1.58 (P = 0.11)

Risk Ratio
1.24 [1.08, 1.42]
1.54 [0.88, 2.69]
1.411[0.77, 2.58]
1.44 [0.80, 2.56]
0.36 [0.14, 0.95]
1.42[1.19, 1.69]
0.20 [0.01, 4.13]

1.77 [0.30, 10.49]

1.29 [1.09, 1.54]

Risk Ratio

1.20 [0.52, 2.74]
0.79 [0.52, 1.20]
0.86 [0.59, 1.25]

0.32[0.12, 0.80]
0.60 [0.15, 2.48]
0.68 [0.15, 2.97]
1.11[0.59, 2.11]
0.66 [0.34, 1.26]

0.79 [0.56, 1.12]

Risk Ratio
Random, 95%
1.40[0.99, 1.96]
1.08[0.79, 1.48]
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2.54[0.30, 21.43)
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Risk Ratio
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Supplemental Fig. 5 Forest plot of comparison for (A) very high birth weight >4500g,
(B) very low birth weight < 1500g, (C) stillbirth, (D) perinatal mortality and (E)

neonatal mortality.



Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio
r I Even Total Even Total Weight M-H, Random, 95% Cl M-H. Random, 95% Cl
Ishihara 2014 4 5981 25 27408  9.2% 0.73[0.26, 2.11] —
Maheshwari 2016 1421 95911 506 16521 77.5% 0.48 [0.44, 0.53] [ |
Shavit 2017 6 575 6 161 8.3% 0.28 [0.09, 0.86]
Wennerholm 2013 18 42242 2 6647 5.1% 1.42[0.33, 6.10] ]
Total (95% CI) 144709 50737 100.0% 0.51[0.36, 0.71] L 2
Total events 1449 539 )

Heterogeneity: Tau? = 0.04; Chiz = 3.59, df =3 (P = 0.31); 12 = 16%

Test far overall effect: Z = 3.92 (P < 0.0001) 001 0.1 1 10 100

Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio
tudy or Subgrou Events  Total Events Total Weight M-H. Random. 35% Cl M-H. Random. 95% CI

Belva 2008 50 2999 8 662 2.9% 1.38 [0.66, 2.90] ]
Feng 2012 0 252 2 142 0.2% 0.11[0.01, 2.34] *
Ishihara 2014 85 5981 338 27408 21.5% 1.15[0.91, 1.46] ™
Maheshwari 2016 1761 85911 209 16521 40.5% 1.45[1.26, 1.67] =
Pelkonen 2010 36 2942 16 1830  4.5% 1.40[0.78, 2.51] 1T
Pelkonen 2015 32 2033 14 1825 4.0% 1.42 [0.76, 2.66] 1T
Pinborg 2010 175 10329 11 957  4.2% 1.47 [0.80, 2.70] T
Shavit 2017 9 575 5 161 1.4% 0.50[0.17, 1.48] I
Wennerholm 2013 610 42242 73 6647 20.8% 1.31[1.03, 1.67] i
Wikland 2010 0 199 1 103 0.2% 0.17[0.01,4.22] *
Total (95% Cl) 164363 56256 100.0% 1.32 [1.16, 1.50] ’
Total events 2758 677 ) ‘

Heterogeneity: Tau® = 0.01; Chi* = 10.25, df =9 (P =0.33); = 12%

Test for overall effect: Z = 4.26 (P < 0.0001) 0.01 01 1 10 100

Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio

r e Even Total Even Total Weight M-H, Random, 95% Cl M-H, Random,. 95% Cl
Belva 2008 89 5795 16 937 26.2% 0.90 [0.53, 1.52] —a
Chen 2016 0 320 2 370 1.3% 0.23[0.01, 4.80]
Feng 2012 1 315 2 17¢  2.0% 0.28 [0.03, 3.11]
Ishihara 2014 51 9302 170 42942 43.5% 1.38 [1.01, 1.89] Rl
Pelkonen 2010 9 2942 5 1830 8.7% 1.12[0.38, 3.34] I
Pinborg 2010 66 10329 9 957 18.2% 0.68 [0.34, 1.36] -
Total (95% Cl) 29003 47215 100.0% 1.01 [0.71, 1.43]
Total events 216 204
Heterogeneity: Tau? = 0.05; Chi? = 6.74, df = 5 (P = 0.24); I = 26% ’0_01 oi ; ! 1’0 100’

Test for overall effect: Z = 0.05 (P = 0.86) Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio
r I Even Total Even Total Weight M-H. Random. 85% CI M-H. Random. 85% CI
Pelkonen 2010 16 2942 8 1830 13.3% 1.24[0.53, 2.90] I
Pinborg 2010 63 10329 [ 957 13.6% 0.97[0.42, 2.24] I B
Shih 2008 56 3110 24 2387 29.1% 1.79[1.11, 2.88) -
Wennerholm 2013 272 42242 47 6647 42.5% 0.91[0.67, 1.24] 'ﬂ'
Wikland 2010 1 199 1 103 1.5% 0.52[0.03, 8.19]
Total (95% CI) 58822 11924 100.0% 1.16 [0.82, 1.63]
Total events 408 86

Heterogeneity: Tau? = 0.05; Chi? = 5.95, df = 4 (P = 0.20); I = 33%

Test for overall effect: Z = 0.82 (P = 0.41) 0.01 01 1 10 100

Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio
d e (S a e S d i anao n, 8 " g "

Aflatoonian 2010b 7 252 1 84  9.0% 2.33[0.29, 18.69]

Chen 2016 0 320 5 370 4.8% 0.11[0.01, 1.89] *

Roy 2014 1 507 1 229 53% 0.45[0.03, 7.19]

Wennerholm 2013 153 42242 24 6647 80.9% 1.00 [0.65, 1.54]

Total (95% ClI) 43321 7330 100.0% 0.93 [0.49, 1.78]

Total events 161 31

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Heterogeneity: Tau? = 0.09; Chiz = 3.31, df = 3 (P = 0.35); I = 9%
Test for overall effect: Z =0.22 (P = 0.83)

Supplemental Fig. 6 Forest plot of comparison for (A) gastrointestinal system diseases,

(B) genitourinary system diseases, (C) eye, ear, face diseases and (D) musculoskeletal
diseases



Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio

| Weight M-H. Ran M-H. Ran:
Pelkonen 2014 6 2942 5 1830 3.0% 0.75[0.23, 2.44]
Pelkonen 2015 200 2933 129 1825 92.8% 0.96 [0.78, 1.19]
Pinborg 2010 60 10329 4 957  4.1% 1.39 [0.51, 3.82] N
Total (95% CI) 16204 4612 100.0% 0.97 [0.79, 1.12] 2
Total events 266 138 )

Heterogeneity: Tau? = 0.00; Chi?= 0.68, df =2 (P = 0.71); P = 0%
Test for overall effect: Z = 0.27 (P =0.79)

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio

Ay O d 11 014 ) oLd eigi Q
Pelkonen 2014 21 2942 15 1830 19.9% 0.87 [0.45, 1.68]
Pelkonen 2015 116 2933 90 1825 51.3% 0.80 [0.61, 1.04]
Pinborg 2010 236 10329 16 957 28.8% 1.37 [0.83, 2.26]
Total (95% CI) 16204 4612 100.0% 0.95[0.67, 1.33]
Total events. 372 121

Heterogeneity: Tau? = 0.04; Chi* = 3.50, df =2 (P = 0.17); I’ = 43%
Test for overall effect: Z = 0.31 (P = 0.75)

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio
Pelkonen 2014 9 2942 2 1830 18.7% 2.80[0.61, 12.94]
Pelkonen 2015 568 2933 364 1825 60.4% 0.97 [0.86, 1.09]
Pinborg 2010 59 10329 2 957  20.9% 2.73[0.67, 11.17]
Total (95% CI) 16204 4612 100.0% 1.47 [0.686, 3.25]
Total events 636 368

Heterogeneity: Tau? = 0.27; Chi* = 3.90, df =2 (P = 0.14); I =49%
Test for overall effect: Z = 0.95 (P = 0.34)

f L \
0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Fresh BT Frozen-thawed BT Risk Ratio Risk Ratio
Even I M-H. Ramn M-H. Ran
Pelkonen 2014 25 2942 16 1830 17.9% 0.97 [0.52, 1.82]
Pelkonen 2015 46 2933 24 1825 29.1% 1.19[0.73, 1.95]
Pinborg 2010 319 10328 31 957 53.1% 0.95 [0.66, 1.37]
Total (95% CI) 16204 4612 100.0% 1.02[0.78, 1.33]
Total events 390 71

Heterogeneity: Tau? = 0.00; Chi? = 0.55, df =2 (P = 0.76); I* = 0%
Test for overall effect: Z=0.15 (P = 0.88)

0.01 0.1 1 10 100
Favours [experimental] Favours [control]



