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Supplementary Table 1: Baseline characteristics among pregnant women ‘diagnosed’ and ‘non-diagnosed’ with 
COVID-19. 

 
 Women ‘diagnosed’ 

with COVID-19  
(n=1,545) 

M ± SD or n (%)  

Women         ’non-
diagnosed’ with 

COVID-19  
(n=3,073) 

M ± SD or n (%) 
Demographic and Socioeconomic Characteristics   
Years of formal education 12.6 ± 4.8 12.7 ± 4.9 
Worked outside the home 901 (62.2) 1,787 (63.3) 
Married or cohabiting 1,309 (86.5) 2,576 (86.8) 
Smoker during index pregnancy  116 (7.6) 177 (5.8) 
Alcohol (≥1 units/week) 43 (3.0) 86 (3.0) 
Recreational drugs 36 (2.3) 54 (1.8) 
Gynaecological and Obstetric History   
Lowest haemoglobin, <27 weeks’ gestation (g/dl) 11.6 ± 1.3 11.6 ± 1.2 
Hormonal contraceptives/ breastfeeding  
(2 months before pregnancy) 131 (8.8) 193 (6.5) 
Fertility treatment 84 (5.5) 250 (8.3) 
Previous pregnancy 1,068 (69.2) 2,053 (67.0) 
Previous miscarriage 451 (29.3) 935 (30.5) 
Previous birth 905 (58.7) 1,638 (53.4) 
Previous baby <2.5kg or >4.5kg 71 (5.1) 185 (7.0) 
Previous baby <37 weeks’ gestation 66 (4.8) 152 (5.7) 
Previous stillbirth or neonatal death 41 (3.0) 70 (2.6) 
Pre-existing medical conditions/status   
Maternal age, years 31.2 ± 6.0 31.5 ± 6.0 
Maternal height, cm 162.6 ± 7.2 162.8 ± 7.6 
Maternal weight, kg 69.7 ± 17.6 68.3 ± 17.0 
Body mass index, kg/m2 26.3 ± 6.0 25.8 ± 6.1 
Diabetes 39 (2.5) 76 (2.5) 
Overweight (BMI ≥ 25 kg/m2) 759 (50.2) 1,390 (46.7) 
Thyroid or other endocrine disease 149 (9.8) 351 (11.7) 
Cardiac disease 27 (1.8) 69 (2.3) 
Hypertension 49 (3.3) 81 (2.7) 
Chronic respiratory disease 52 (3.5) 96 (3.2) 
Kidney disease 7 (0.5) 27 (0.9) 
Tuberculosis 3 (0.2) 12 (0.4) 
Any pre-existing condition 276 (17.9) 614 (20.0) 
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Supplementary Table 2: Maternal and perinatal outcomes among women ‘diagnosed’ and ‘non-diagnosed’ with COVID-19 according to vaccination 
status and maternal risk factors. 

  RR (95% CI) 
 N Maternal Morbidity 

and Mortality Indexb 
Severe Neonatal 
Morbidity Indexc 

Severe Perinatal 
Morbidity and 
Mortality Indexd 

Preterm birth (<37 
weeks’ gestation) 

Preeclampsia or 
eclampsia or 
HELLP syndrome 

Maternal referral to 
higher care or ICU 
admission, or death 

All Pregnant Women 4,618       
No pre-existing conditions        
   ‘Non-diagnosed’ 2,459 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 1,269 1.18 (1.02, 1.36) 1.26 (0.86, 1.85) 1.30 (1.05, 1.61) 1.15 (0.97, 1.36) 1.31 (0.95, 1.81) 1.51 (0.99, 2.33) 
Pre-existing conditions        
   ‘Non-diagnosed’ 614 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 274 1.09 (0.85, 1.39) 1.09 (0.55, 2.16) 0.98 (0.64, 1.49) 1.04 (0.76, 1.42) 1.08 (0.70, 1.65) 1.00 (0.35, 2.85) 
Normal weight         
   ‘Non-diagnosed’ 1,585 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 753 0.98 (0.81, 1.20) 0.79 (0.44, 1.44) 0.84 (0.61, 1.15) 0.95 (0.75, 1.20) 1.03 (0.64, 1.67) 0.87 (0.47, 1.59) 
Overweight or obese        
   ‘Non-diagnosed’ 1,390 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 759 1.29 (1.10, 1.51) 1.41 (0.91, 2.18) 1.45 (1.13, 1.86) 1.24 (1.01, 1.52) 1.39 (1.01, 1.90) 2.25 (1.32, 3.83) 
        
Unvaccinated Pregnant Women        
No pre-existing conditions 1,732       
   ‘Non-diagnosed’ 902 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 518 1.43 (1.15, 1.78) 1.74 (0.84, 3.63) 1.52 (1.09, 2.11) 1.25 (0.97, 1.60) 2.02 (1.22, 3.35) 3.51 (1.95, 6.33) 
Pre-existing conditions        
   ‘Non-diagnosed’ 198 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 114 1.03 (0.69, 1.54) 0.39 (0.09, 1.64) 0.56 (0.28, 1.12) 1.03 (0.62, 1.69) 0.62 (0.28, 1.40) 1.75 (0.46, 6.67) 
Normal weight         
   ‘Non-diagnosed’ 494 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 271 1.23 (0.89, 1.69) 0.57 (0.16, 1.97) 0.84 (0.50, 1.42) 1.01 (0.70, 1.46) 1.68 (0.75, 3.77) 2.33 (1.04, 5.20) 
Overweight or obese        
   ‘Non-diagnosed’ 560 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
   ‘Diagnosed’ 342 1.44 (1.13, 1.84) 1.61 (0.76, 3.41) 1.47 (1.00, 2.15) 1.36 (1.02, 1.81) 1.48 (0.89, 2.45) 3.95 (1.99, 7.85) 

a Adjusted for maternal age and country. Models stratified by overweight/obesity are additionally adjusted by pre-existing medical conditions. Models stratified 
by pre-existing medical conditions are additionally adjusted for overweight/obesity. Models for preterm birth additionally adjusted for past history of preterm 
birth.  
b Maternal morbidity and mortality index includes at least one of the following complications during pregnancy: vaginal bleeding, pregnancy-induced 
hypertension, preeclampsia, eclampsia, HELLP, preterm labour, or infections requiring antibiotics; or maternal referral for higher care ICU admission or death. 
c Severe neonatal morbidity index includes at least one of the following morbidities: bronchopulmonary dysplasia, hypoxic-ischaemic encephalopathy, sepsis, 
anaemia requiring transfusion, patent ductus arteriosus, intraventricular haemorrhage, necrotising enterocolitis, or retinopathy of prematurity.  
d Severe perinatal morbidity and mortality index includes any of the morbidities listed in the Severe neonatal morbidity index; or intrauterine or neonatal death, or 
NICU stay ≥7 days. 
CI=confidence interval; ICU= intensive care unit; NICU=neonatal ICU; HELLP=haemolysis, elevated liver enzymes and low platelet count 
VE=vaccine effectiveness 
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Supplementary Table 3a. Pregnancy and neonatal complications, perinatal events and neonatal morbidities among women ‘diagnosed’ and ‘non-
diagnosed’ with COVID-19. 
 

 
 
 
Outcome 

Women ‘diagnosed’ 
with COVID-19 

(n=1,545) 

Women  
‘non-diagnosed’ with 
COVID-19 (n=3,073) 

Relative Risk (95% CI) 
 N (%) N (%) (95% CI) 
   Vaginal bleeding 82 (5.5) 148 (4.9) 1.10 (0.85, 1.44) 
   Pregnancy-induced hypertension 85 (5.6) 177 (5.9) 0.96 (0.74, 1.23) 
   Preeclampsia/eclampsia/HELLP  83 (5.5) 135 (4.5) 1.23 (0.94, 1.60) 
   Haemoglobin <10g/dl at >27 weeks’ gestation 101 (10.3) 180 (9.7) 1.07 (0.85, 1.34) 
   Preterm labour 56 (3.7) 125 (4.2) 0.89 (0.66, 1.22) 
   Infection requiring antibiotics 200 (13.3) 299 (10.0) 1.33 (1.13, 1.58) 
   Admitted to ICU or referred to higher care 40 (2.6) 54 (1.6) 1.48 (0.99, 2.22) 
   Number of days in ICU (mean, SD) 5.1 ± 5.2 2.5 ± 2.7 2.07 (1.33, 3.23)a 
   Maternal death 3 (0.2) 2 (0.1) 3.00 (0.50, 17.93) 

Fetal distress 11 (7.4) 198 (6.6) 1.12 (0.89, 1.40) 
Spontaneous initiation of labour 790 (51.8) 1,607 (53.0) 0.98 (0.92, 1.04) 
Induced labour 375 (24.6) 758 (25.0) 0.98 (0.88, 1.10) 
Caesarean section 616 (40.4) 1,156 (38.0) 1.06 (0.99, 1.15) 
Pre-labour rupture of membranes 277 (18.6) 591 (20.0) 0.93 (0.82, 1.06) 
Gestational age at birth, weeks (mean, SD) 38.6 ± 2.8 38.7 ± 2.7 -0.13 (-0.29, 0.04)b 
Preterm birth (<37 weeks’ gestation) 219 (14.3) 393 (12.8) 1.11 (0.95, 1.30) 
Spontaneous preterm birth                                                                             69 (4.5) 119 (3.9) 1.16 (0.86, 1.55) 
Medically-indicated preterm birth 150 (9.8) 274 (9.0) 1.09 (0.90, 1.32) 

CI=confidence interval; HELLP=haemolysis, elevated liver enzymes, low platelet count; ICU=intensive care unit. 
a Incidence Rate Ratio and 95% CI. 
b β and 95% CI 
 
 



5 
 

Supplementary Table 3b. Pregnancy and neonatal complications, perinatal events and neonatal morbidities among unvaccinated women ‘diagnosed’ 
and ‘non-diagnosed’ with COVID-19. 
 

 
 
 
Outcome 

Women ‘diagnosed’ 
with COVID-19 

(n=632) 

Women  
‘non-diagnosed’ with 
COVID-19 (n=1,100) 

Relative Risk (95% CI) 
 N (%) N (%) (95% CI) 
   Vaginal bleeding 35 (5.8) 52 (4.9) 1.17 (0.77, 1.78) 
   Pregnancy-induced hypertension 29 (4.8) 58 (5.5) 0.87 (0.56, 1.35) 
   Preeclampsia/eclampsia/HELLP  37 (6.1) 42 (4.0) 1.54 (1.00, 2.37) 
   Haemoglobin <10g/dl at >27 weeks’ gestation 55 (14.0) 79 (12.4) 1.13 (0.82, 1.55) 
   Preterm labour 25 (4.1) 48 (4.6) 0.91 (0.56, 1.45) 
   Infection requiring antibiotics 76 (12.5) 88 (8.3) 1.50 (1.12, 2.01) 
   Admitted to ICU or referred for higher care 35 (5.6) 20 (1.8) 3.07 (1.79, 5.27) 
   Number of days in ICU (mean, SD) 5.5 ± 5.5 2.2 ± 1.8 2.47 (1.48, 4.14)a 
   Maternal death 3 (0.5) 1 (0.1) 5.26 (0.55, 50.51) 

Fetal distress 58 (9.6) 69 (6.5) 1.47 (1.05, 2.05) 
Spontaneous initiation of labour 333 (53.7) 610 (56.5) 0.95 (0.87, 1.04) 
Induced labour 145 (23.4) 214 (19.8) 1.18 (0.98, 1.42) 
Caesarean section 254 (40.8) 405 (37.3) 1.09 (0.97, 1.23) 
Pre-labour rupture of membranes 117 (19.4) 215 (20.8) 0.94 (0.77, 1.15) 
Gestational age at birth, weeks (mean, SD) 38.5 ± 2.9 38.6 ± 2.6 -0.14 (-0.41, 0.13)b 
Preterm birth (<37 weeks’ gestation) 104 (16.6) 155 (14.2) 1.17 (0.93, 1.47) 
Spontaneous preterm birth                                                                             32 (5.1) 50 (4.6) 1.12 (0.72, 1.72) 
Medically-indicated preterm birth 72 (11.5) 105 (9.6) 1.20 (0.90, 1.59) 

CI=confidence interval; HELLP=haemolysis, elevated liver enzymes, low platelet count; ICU=intensive care unit. 
a Incidence Rate Ratio and 95% CI. 
b β and 95% CI 
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Supplementary Table 4. Baseline characteristics among vaccinated and unvaccinated women. 
 

 Vaccinated women 
(n=2,886) 

Unvaccinated    women 
(n=1,732) 

Demographic and Socioeconomic Characteristics   
Years of formal education 13.3 ± 4.9 11.4 ± 4.7 
Worked outside the home 1,840 (68.7) 848 (53.3) 
Married or cohabiting 2,468 (88.0) 1,417 (84.5) 
Smoker during index pregnancy  166 (5.8) 127 (7.4) 
Alcohol (≥1 units/week) 102 (3.8) 27 (1.7) 
Recreational drugs 62 (2.2) 28 (1.6) 
Gynaecological and Obstetric History   
Lowest haemoglobin, <27 weeks’ gestation (g/dl) 11.7 ± 1.2 11.4 ± 1.4 
Hormonal contraceptives/ breastfeeding  
(2 months before pregnancy) 239 (8.5) 85 (5.2) 
Fertility treatment 246 (8.6) 88 (5.2) 
Previous pregnancy 1,893 (65.7) 1,228 (71.1) 
Previous miscarriage 860 (29.9) 526 (30.5) 
Previous birth 1,515 (52.6) 1,028 (59.6) 
Previous baby <2.5kg or >4.5kg 152 (6.1) 104 (6.8) 
Previous baby <37 weeks’ gestation 138 (5.5) 80 (5.3) 
Previous stillbirth or neonatal death 69 (2.8) 42 (2.8) 
Pre-existing medical conditions/status   
Maternal age, years 32.0 ± 5.8 30.3 ± 6.0 
Maternal height, cm 162.8 ± 7.6 162.5 ± 7.2 
Maternal weight, kg 68.1 ± 17.5 69.9 ± 16.8 
Body mass index (BMI), kg/m2 25.7 ± 6.2 26.4 ± 5.8 
Diabetes 80 (2.8) 35 (2.0) 
Overweight (BMI ≥ 25 kg/m2) 1,247 (44.2) 902 (54.1) 
Thyroid or other endocrine disease 331 (11.6) 169 (10.0) 
Cardiac disease 68 (2.4) 28 (1.7) 
Hypertension 92 (3.2) 38 (2.3) 
Chronic respiratory disease 74 (2.6) 74 (4.4) 
Kidney disease 26 (0.9) 8 (0.5) 
Tuberculosis 13 (0.5) 2 (0.1) 
Any significant morbidity 578 (20.0) 312 (18.0) 
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Supplementary Table 5: Pregnancy complications, perinatal events and neonatal morbidities among vaccinated and unvaccinated women, excluding 
those with pre-existing medical conditions. 

Outcome 
Unvaccinated women 

(n=1,420) 
Vaccinated women 

(n=2,308) 
Relative Risk 

(95% CI)a 

First vaccination during 
pregnancy 
(n=1,478) 

Relative Risk 
(95% CI)b 

N (%) N (%) (95% CI) 
   Vaginal bleeding 72 (5.1) 119 (5.2) 1.01 (0.76, 1.35) 65 (4.4) 0.86 (0.62, 1.20) 
   Pregnancy-induced hypertension 61 (4.3) 121 (5.3) 1.22 (0.90, 1.64) 83 (5.6) 1.30 (0.94, 1.80) 
   Preeclampsia/eclampsia/HELLP  54 (3.8) 90 (3.9) 1.02 (0.73, 1.42) 60 (4.1) 1.06 (0.74, 1.53) 
   Haemoglobin <10g/dl at >27 weeks’ gestation 110 (13.0) 114 (7.9) 0.60 (0.47, 0.78) 71 (7.3) 0.56 (0.42, 0.74) 
   Preterm labour 60 (4.2) 80 (3.5) 0.82 (0.59, 1.14) 42 (2.8) 0.67 (0.46, 0.99) 
   Infection requiring antibiotics 141 (10.0) 271 (11.8) 1.18 (0.97, 1.43) 183 (12.4) 1.24 (1.01, 1.53) 
   Admitted to ICU or referred to higher care 44 (3.1) 31 (1.4) 0.43 (0.27, 0.68) 20 (1.4) 0.44 (0.26, 0.74) 
   Number of days in ICU (mean, SD) 4.1 ± 4.1 3.1 ± 3.2 0.76 (0.46, 1.24)c 2.9 ± 2.5 0.73 (0.43, 1.21)c 
   Maternal death 3 (0.2) 1 (0.0) 0.20 (0.02, 1.97) No cases -- d 

Fetal distress 105 (7.4) 135 (5.9) 0.79 (0.62, 1.01) 91 (6.2) 0.83 (0.63, 1.09) 
Spontaneous initiation of labour 796 (56.5) 1,243 (54.1) 0.96 (0.90, 1.02) 800 (54.3) 0.96 (0.90, 1.03) 
Induced labour 287 (20.4) 580 (25.3) 1.24 (1.09, 1.41) 379 (25.7) 1.26 (1.10, 1.45) 
Caesarean section 535 (37.9) 855 (37.3) 0.98 (0.90, 1.07) 545 (37.0) 0.98 (0.89, 1.07) 
Pre-labour rupture of membranes 277 (20.0) 438 (19.3) 0.96 (0.84, 1.10) 291 (20.0) 1.00 (0.86, 1.15) 
Congenital abnormality 50 (3.6) 69 (3.0) 0.85 (0.59, 1.21) 37 (2.5) 0.71 (0.46, 1.07) 
Gestational age at birth, weeks (mean, SD) 38.7 ± 2.7 38.8 ± 2.7 0.09 (-0.09, 0.27)e 39.0 ± 2.1 0.34 (0.16, 0.51)e 
Preterm birth (<37 weeks’ gestation) 202 (14.3) 266 (11.6) 0.81 (0.68, 0.96) 139 (9.4) 0.66 (0.54, 0.81) 
Spontaneous preterm birth       67 (4.8) 83 (3.6) 0.76 (0.55, 1.04) 47 (3.2) 0.67 (0.46, 0.97) 
Medically-indicated preterm birth 135 (9.6) 183 (8.0) 0.83 (0.67, 1.03) 92 (6.2) 0.65 (0.50, 0.84) 

CI=confidence interval; HELLP=haemolysis, elevated liver enzymes, low platelet count; ICU=intensive care unit. 
a Relative risk indicates change in outcome associated with being vaccinated, as opposed to being unvaccinated (the reference group). 
b Relative risk indicates change in outcome associated with being vaccinated and receiving their first dose during pregnancy, as opposed to being unvaccinated 
(the reference group). 
c Incidence Rate Ratio and 95% CI. 
d No cases in the vaccinated group. 
e β and 95% CI 
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Contributors and Members of the International Study on the Effects of Covid-19 in pregnancy on maternal 
and newborn outcomes (The INTERCOVID-2022 Study)  

Members of the International Study on the Effects of Covid-19 2022 in pregnancy on maternal and newborn 
outcomes in the INTERGROWTH-21st global network (The INTERCOVID-2022 Study) and its Committees. 

Coordinating Unit: Jose Villar, Aris Papageorghiou, Adele Winsey, Rachel Craik, Stephen Kennedy, Jimena Villar 
de Onis.  

Data Management Group: Robert Gunier, Stephen Rauch, Rachel Craik, Gabriel Rodriguez and Adele Winsey. 

Participating institutions and Investigators 

Argentina, Buenos Aires Clinica Otamendi: Carmen Vecciarelli (Principal Investigator), Gabriela Lee, Cristina 
Osio, Hernan Jensen.  

Argentina, Buenos Aires Hospital Materno Infantil Ramón Sarda: Ricardo Nieto and Constanza Soto Conti (co-
Principal Investigators), Analia Eugenia Franco Sycz, Marta Isabel Lopez, Maria Laura Samaniego, Marcela Liliah 
Ortiz de Zarate, Marcela Edith Dericco. 

Argentina, Buenos Aires Hospital Universitario Austral: Carola Capelli and Milagros Risso (co-Principal 
Investigators), Maria Josefina Bran.  

Argentina, Buenos Aires, Hospital Nacional Profesor Alejandro Posadas: Roberto Antonio Casale (Principal 
Investigator), Silvia García, Grethelm Ferrufino, Alberto Ferreiros, Lucio Ribola, Alida Gaitan, Mónica Trasmonte, 
Aragon, Silvana Varela. 

Argentina, Buenos Aires, Hospital Italiano de Buenos Aires: Carolina Giudice (Principal Investigator), Daniel 
Anriquez, Maria Paola Carrascal, Carolina Cribioli, Marina Fernandez, Gonzalo Mariani, Lucas Otaño. 

Argentina, Buenos Aires, Clínica y Maternidad Suizo Argentina: Guadalupe Albornoz Crespo (Principal 
Investigator), Ana Pedraza, Gastón Pablo Pérez, Mariana Sorgetti. 

Argentina, Chaco, Resistencia, Hospital Julio C. Perrando: Daniela Mercedes Cáceres (Principal Investigator), 
Lorena Canteros, María Inés Acosta. 

Argentina, Córdoba, Felipe Lucini Provincial Maternal Hospital: Valeria Hernández (Principal Investigator), 
Daniela Vexenat, Giusti Graciela. 

Brazil, São Luis, Hospital Universitário da Universidade Federal do Maranhão: Marynéa Silva do Vale 
(Principal Investigator), Ana Claudia Garcia Marques, Patricia Franco Marques, Silvia Helena Sousa, Gabriella 
Martins. 

Egypt, Obstetrics and Gynecology Specialized Hospital in Port Said: Ehab Zakaria Mohamed Elbayoumy and 
Leila Cheikh Ismail (co-Principal Investigators), Yassmin Abdo Salem, Ahmed  Mohamed Awad, Shaima Tariq 
Saleh. 

France, Bordeaux, Bordeaux University Hospital: Loïc Sentilhes (Principal Investigator), Amaury Brot, Melissa 
Charvet, Clémence Houssin.  
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France, Paris, AP-HP, Hôpital Universitaire Necker-Enfants Malades: Laurent J Salomon (Principal 
Investigator), Ali Ghanchi, Laurence Bussières. 

France, Strasbourg, Hôpitaux Universitaires de Strasbourg: Philippe Deruelle (Principal Investigator), Margot 
Rinn, Apolline Colinet, Manon Dell, Meredith Vogel, Nicolas Cuenot, Virginie Bund, Anne-Laure Goetz.  

Indonesia, Surabaya, Medical Faculty Universitas Airlangga - Dr. Soetomo General Academic Hospital: 
Ernawati Ernawati (Principal Investigator), Hendy Hendarto, Erry Gumilar.  

Israel, Jerusalem, Hadassah Hebrew University Medical Center: Michal Lipschuetz (Principal Investigator). 

Italy, Brescia, Spedali Civili and University of Brescia: Federico Prefumo (Principal Investigator), Rossella 
Monaci, Chiara Ventriglia.  

Italy, Milan, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico: Camilla Menis (Principal 
Investigator), Paola Roggero, Enrico Ferrazzi, Michela Perrone, Ilma Floriana Carbone.  

Italy, Milan, Ospedale Luigi Sacco: Valeria Savasi (Principal Investigator), Francesca Rana, Chiara Scaccabarozzi, 
Elena Mondin, Gaetano Rosito.  

Italy, Milan, IRCCS San Raffaele Scientific Institute and Vita-Salute San Raffaele University: Paolo Ivo 
Cavoretto (Principal Investigator), Massimo Candiani, Mirko Pozzoni, Margherita Papale, Caterina Poziello, Clara 
Borgese, Antonella Forte, Francesca Ghisleri, Arianna Pizzetti, Clelia Sammaria.  

Italy Milan, Ospedale Vittore Buzzi: Stefania Livio (Principal Investigator), Irene Cetin, Chiara Tasca. 

Italy, Turin, Ospedale Infantile Regina Margherita-Sant'Anna, Città della Salute e della Scienza di Torino: 
Manuela Oberto, Francesca Giuliani and Sonia Deantoni (co-Principal Investigators) Cristian Ramolo Macchione, 
Alessia Spadavecchia. 

Japan, Tokyo, The Jikei University School of Medicine: Ken Takahashi (Principal Investigator). 

Japan, Tokyo, Keio University School of Medicine: Mamoru Tanaka (Principal Investigator), Satoru Ikenoue, 
Daigo Ochiai, Yoshifumi Kasuga. 

North Macedonia, Prilep, General Hospital Borka Taleski: Gabriela Tavchioska (Principal Investigator). 

Mexico, Mexico City, Instituto Nacional de Perinatología Isidro Espinosa de los Reyes: Maria Jose Rodriguez-
Sibaja (Principal Investigator), Jorge Arturo Cardona-Perez, Sandra Acevedo-Gallegos, Irma Alejandra Coronado-
Zarco, Brenda Frías Madrid, Arturo Alejandro Canul Euan.  

Nigeria, Gombe, Federal Teaching Hospital Gombe: Babagana Bako (Principal Investigator), Yahaya Musa 
Suleiman.  

Nigeria, Ibadan, University College Hospital: Adejumoke Idowu Ayede (Principal Investigator), Yetunde John-
Akinola, Ologunore Fisayo. 

Pakistan, Karachi, The Aga Khan University Hospital: Shabina Ariff (Principal Investigator), Ghulam Zainab, 
Lumaan Shaikh, Khushboo Q. Ali, Almas Aamir.  

Spain, Barcelona, Hospital Universitari Vall d’Hebron: Nerea Maiz (Principal Investigator), Berta Serrano, 
Mireia Armengol, Lidia Barberán, Judit Gil.  

Spain, Zaragoza, Hospital Clínico Universitario Lozano Blesa Zaragoza: Marta Fabre (Principal Investigator), 
Marta Bondia, Pilar Calvo, Sara Ruiz-Martinez, Maria Peran, Daniel Oros, Cristina Paules.  
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USA, Seattle, WA, University of Washington: Michael G Gravett (Principal Investigator), Alisa Kachikis 

 

 


	Appendix
	Sup Fig 1 flowchart
	Slide Number 1

	Untitled



