
www.ogscience.org

Yeonsong Jeong, et al. The COVID-19 and adverse pregnancy outcomes

B. IUGR or SGA
SARS-COV-2 infection Non SARS-CoV-2 infection Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Adhikari, 2020 31 245 316 3,035 5.4% 1.25 [0.84, 1.85]
Ahlborg, 2020 22 156 64 604 3.7% 1.40 [0.83, 2.35]
Cosma, 2021 0 16 3 105 0.1% 0.89 [0.04, 17.98]
Crovetto, 2021 25 317 168 1,908 4.7% 0.89 [0.57, 1.37]
Cruz-Meguizo, 2021 48 1,290 44 1,566 5.1% 1.34 [0.88, 2.03]
Dhyvetter, 2021 1 23 6 185 0.3% 1.36 [0.16, 11.79]
Diaz-Corvilion, 2020 2 37 28 549 0.6% 1.06 [0.24, 4,65]
Edlow, 2020 4 64 1 63 0.3% 4.13 [0.45, 38.05]
Fallach, 2022 151 2,753 157 2,753 9.1% 0.96 [0.76, 1.21]
Ferrugini, 2022 6 86 24 179 1.4% 0.48 [0.19, 1.23]
Getahun, 2022 245 2,203 3,693 32,920 11.8% 0.99 [0.86, 1.14]
Gulersen, 2000 2 50 5 50 0.5% 0.38 [0.07, 2.03]
Gurol-Urganci, 2021 191 3,009 17,521 320,188 11.5% 1.17 [1.01, 1.36]
Hcini, 2021 3 137 6 370 0.7% 1.36 [0.33, 5.51]
Liu, 2020 0 32 0 16 Not estimable
Martinez-Perez, 2020 13 246 27 763 2.5% 1.52 [0.77, 3.00]
Norman, 2021 54 2,234 1,864 83,920 7.9% 1.09 [0.83, 1.43]
Papageorgiou, 2021 86 725 173 1,459 7.9% 1.00 [0.76, 1.32]
Patberg, 2021 4 77 0 56 0.2% 6.92 [0.36.131.16]
Regan, 2021 506 2,656 10,496 75,628 12.8% 1.46 [1.32, 1.61]
Rosenbloom, 2021 5 83 19 106 1.3% 0.60 [0.23, 1.57]
Ruggiero, 2021 2 28 30 287 0.6% 0.66 [0.15, 2.92]
Saviron-Comudella, 2021 0 22 45 1,146 0.2% 0.54 [0.03, 9.01]
Soto-Torres, 2021 12 106 15 103 1.8% 0.75 [0.33, 1.89]
Trahan, 2021 1 45 7 225 0.3% 0.71 [0.08, 5.90]
Villar, 2021 97 706 181 1,424 8.2% 1.09 [0.84, 143]
Yadav, 2020 8 28 13 112 1.2% 3.05 [1.12, 8.31]

Total (95% CI) 17,372 529,780 100.0% 1.12 [1.00, 1.26]
Total events 1,520 34,906
Heterogeneity: Tau2=0.03; Chi2=47.90; df=6 (P=0.004); I2=48%
Test for overall effect: Z=1.88 (P=0.06)

A. Placental abruption
SARS-COV-2 infection Non SARS-CoV-2 infection Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Adhikari, 2020 0 245 24 3,035 1.2% 0.25 [0.02, 4.13] 
Cruz-Meguizo, 2021 12 1,347 7 1,607 9.4% 2.05 [0.81, 5.23]
Getahun, 2022 27 2,203 406 32,920 29.5% 0.99 [0.67, 147]
Gulersen, 2020 0 50 1 50 0.9% 0.33 [0.01, 821]
Katz, 2021 6 490 10 964 8.1% 1.18 [0.43, 3.27]
Martinez-Perez, 2020 2 66 1 763 1.7% 6.25 [0.56, 69.18]
Regan, 2021 246 2,655 1,043 75,628 40.4% 1.82 [1.42.2.36]
Rodriguez-Diaz, 2021 1 29 25 591 2.3% 0.81 [0.11, 6.18]
Rosenbloom, 2021 2 83 1 166 1.6% 4.07 [0.36, 45.591]
Seyed-Abdolvahab, 2021 1 20 2 20 1.6% 0.47 [0.04, 5.69]
Soto-Torres, 2021 1 106 0 103 0.9% 2.94 [0.12, 73.08]
Steffen, 2021 1 61 20 939 2.3% 0.77 [0.10, 5.80]

Total (95% CI) 7,535 116,786 100.0% 1.40 [1.02, 1.92]
Total events 119 1,540
Heterogeneity: Tau2=0.06; Chi2=11; df=6 (P=0.26); I2=19%
Test for overall effect: Z=2.09 (P=0.04)

Supplementary Fig. 1. Forest plots of the summary crude odds ratios and 95% confidence intervals for the association between 
coronavirus disease 2019 and placental abruption (A), IUGR or SGA (B), GDM (C), and congenital anomaly (D). SARS-CoV-2, severe acute 
respiratory syndrome coronavirus-2; CI, confidence interval; IUGR, intrauterine growth retardation; SGA, small for gestational age; GDM, 
gestational diabetes mellitus.
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C. GDM
SARS-COV-2 infection Non SARS-CoV-2 infection Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Adhikari, 2020 14 245 207 3,035 1.9% 0.83 [0.47, 1.45] 
Ahlberg, 2020 14 155 604 79 3.7% Not estimable
Cardona-Perez, 2021 5 70 12 170 0.6% 1.01 [0.34, 2.99]
Chornock, 2021 8 73 62 935 1.1% 1.73 [0.80, 3.77]
Cruz-Meguizo, 2021 97 1,309 136 1,554 5.4% 0.85 [0.66, 1.12]
Dhyvetter, 2021 1 23 11 185 0.2% 0.72 [0.09, 5.84]
Edlow, 2020 11 64 12 63 0.8% 0.88 [0.36, 2.18]
Erol, 2020 1 60 1 36 0.1% 0.59 [0.04, 9.79]
Fallach, 2022 96 2,753 97 2,753 5.1% 0.98 [0.73, 1.31]
Ferrugini, 2022 27 86 52 179 1.9% 1.12 [0.64, 1.95]
Getahun, 2022 303 2,203 4,108 32,920 9.7% 1.12 [0.99, 1.27]
Gulersen, 2020 1 50 7 50 0.2% 0.13 [0.01, 1.06]
Gupta, 2021 16 108 334 3,057 2.0% 1.42 [0.82, 244]
Heini, 2021 13 137 30 370 1.4% 1.19 [0.60, 2.35]
Jering, 2020 667 6,380 38,066 400,068 11.1% 1.11 [1.02, 1.20]
Katz, 2021 33 490 67 964 2.9% 0.97 [0.63, 149]
Ko, 2021 706 6,550 44,554 482,921 11.1% 1.19 [1.10, 1.29]
Laresgos-Servitje, 2021 15 298 30 828 1.6% 1.41 [0.75, 2.66]
Liu, 2020 5 32 2 16 0.2% 1.30 [0.22, 755]
Liu, 2021 6 56 41 279 0.8% 0.70 [0.28, 1.73]
Martinez-Perez, 2020 17 246 61 763 1.9% 0.85 [0.49, 1.49]
Nayak, 2020 4 141 24 836 0.6% 0.99 [0.34, 2.89]
Norman, 2021 163 2,286 4,331 84,719 8.5% 1.43 [1.21, 1.68]
Patberg, 2021 5 77 0 06 0.1% 8.57 [0.46, 158.29]
Pineles, 2020 8 77 106 858 1.1% 0.82 [0.38, 1.76]
Prabhu, 2020 6 70 54 605 0.9% 0.96 [0.40, 2.31]
Regan, 2021 463 2,655 10,465 75,628 10.4% 1.32 [1.19, 146]
Rodriguez-Diaz, 2021 5 29 67 591 0.7% 1.63 [0.60, 4.41]
Rosenbloom, 2021 2 83 14 166 0.3% 0.27 [0.06, 1.21]
Ruggiero, 2021 3 28 22 287 0.4% 1.45 [0.40, 5.17]
Sakowicz, 2020 6 101 87 1,317 0.9% 0.89 [0.38, 2.10]
Saviron-Comudella, 2021 2 22 172 1,146 0.3% 0.57 [0.13, 2.44]
Seyed-Abdelwahab, 2021 2 55 1 55 0.1% 2.04 [0.18, 23.15]
Shepard, 2022 245 3,119 5,423 66,841 9.4% 0.97 [0.84, 1.10]
Sutton, 2021 7 79 34 375 0.9% 0.98 [0.42, 2.29]
Timircan, 2021 5 19 66 938 0.6% 4.72 [1.65, 13.50]
Trahan, 2021 1 45 24 225 0.2% 0.19 [0.03, 144]
Vousden, 2021 116 1,148 37 694 3.5% 2.00 [1.36, 2.93]
Yadav, 2020 4 28 9 112 0.4% 1.91 [0.54, 6.72] 
Yang, 2020 3 65 1,207 11,013 0.5% 0.39 [0.12, 1.25]

Total (95% CI) 31,515 1,177,715 100.0% 1.13 [1.04, 1.23]
Total events 3,105 110,637
Heterogeneity: Tau2=0.02; Chi2=69.12; df=6 (P=0.001); I2=45%
Test for overall effect: Z=2.81 (P=0.005)

D. Congenital anomaly
SARS-COV-2 infection Non SARS-CoV-2 infection Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Cosms, 2021 1 16 7 105 2.3% 0.83 [0.11, 8.13]
Crovetto, 2021 3 317 16 1,908 7.2% 1.13 [0.33, 3.90]
Cruz-Lemin, 2021 2 174 10 430 1.9% 0.49 [0.11, 2.25]
Flaherman, 2021 2 179 1 84 1.9% 0.94 [0.08, 10.49]
Getahun, 2022 30 2,200 274 32,920 76.4% 1.64 [1.13, 2.40]
M'poca Charles, 2020 0 21 2 202 1.2% 1.87 [0.09, 40.131]
Rodriguez-Diaz, 2021 0 29 4 591 1.3% 2.21 [0.12, 42.07]
Timircan, 2021 2 101 19 938 5.1% 0.98 [0.22, 4.26]

Total (95% CI) 3,040 37,178 100.0% 1.45 [1.04, 2.01]
Total events 40 333
Heterogeneity: Tau2=0.00; Chi2=3.25; df=6 (P=0.85); I2=0%
Test for overall effect: Z=2.18 (P=0.03)
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Supplementary Fig. 1. Forest plots of the summary crude odds ratios and 95% confidence intervals for the association between 
coronavirus disease 2019 and placental abruption (A), IUGR or SGA (B), GDM (C), and congenital anomaly (D). SARS-CoV-2, severe acute 
respiratory syndrome coronavirus-2; CI, confidence interval; IUGR, intrauterine growth retardation; SGA, small for gestational age; GDM, 
gestational diabetes mellitus. (Continued)


