
This table summarises the findings on the safety of COVID-19 vaccination in 
pregnancy from 36 studies, in 9 countries, on at least 364,068 people vaccinated in 
pregnancy*. Compiled by Viki Male, Senior Lecturer in Reproductive Immunology at 
Imperial College London (@VikiLovesFACS). Last updated 22 February 2023. 
 

Study Country Participants 
vaccinated in 
pregnancy 

Approach Outcomes 
examined 

Impact of 
COVID-19 
vaccination 

Ref 

V-safe 
pregnancy 
registry 

USA 3,958 Registry Stillbirth, PTB, SGA, 
neonatal death, 
congenital 
abnormalities 

None detected Shimabukuro, 
2021, NEJM 

5,096 Registry PTB, SGA, NICU 
admission, neonatal 
death, congenital 
abnormalities 

None detected Olson, CDC, 
internet 

2,456 Registry Miscarriage None detected Zauche, 2021, 
NEJM 

 
22,968 Registry Miscarriage, 

stillbirth, PTB, SGA, 
neonatal death, 
congenital 
abnormalities 

None detected Olson, CDC, 
Internet 
 

BORN Ontario Canada 36,582 Registry PTB, stillbirth, SGA None detected BORN Ontario 
reports, internet 

22,660 Cohort PP haemorrhage, 
chorioamnionitis, C 
section, NICU 
admission 

Potentially 
decreased risk 
of emergency 
C section and 
NICU 
admission 

Fell, 2022, 
JAMA 

43,099 Cohort PTB, stillbirth, SGA Reduced risk 
of very PTB 
and stillbirth 

Fell, 2022, BMJ 

COPS study Scotland 25,917 Registry PTB, perinatal death None detected Stock, 2022, 
Nat Med 

19,991 Cohort Miscarriage, 
ectopic pregnancy 

None 
detected 

Calvert, 2022, 
Nat Comms 
 

https://twitter.com/VikiLovesFACS
https://www.nejm.org/doi/full/10.1056/NEJMoa2104983?query=featured_home
https://www.nejm.org/doi/full/10.1056/NEJMoa2104983?query=featured_home
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/09-COVID-Olson-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/09-COVID-Olson-508.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2113891
https://www.nejm.org/doi/full/10.1056/NEJMc2113891
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-10-19-20/02-03-04-COVID-Ellington-Kharbanda-Olson-Fleming-Dutra-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-10-19-20/02-03-04-COVID-Ellington-Kharbanda-Olson-Fleming-Dutra-508.pdf
https://www.bornontario.ca/en/news/number-of-live-and-stillbirths-among-infants-born-in-ontario-by-covid-19-vaccination-status.aspx
https://www.bornontario.ca/en/news/number-of-live-and-stillbirths-among-infants-born-in-ontario-by-covid-19-vaccination-status.aspx
https://jamanetwork.com/journals/jama/fullarticle/2790607
https://jamanetwork.com/journals/jama/fullarticle/2790607
https://www.bmj.com/content/bmj/378/bmj-2022-071416.full.pdf
https://www.nature.com/articles/s41591-021-01666-2
https://www.nature.com/articles/s41591-021-01666-2
https://www.nature.com/articles/s41467-022-33937-y
https://www.nature.com/articles/s41467-022-33937-y


6,623 Cohort Congenital 
abnormalities 

None detected Calvert, 2023, 
Nat Comms 

  
11,379 Cohort PTB, stillbirth, 

neonatal death, 
SGA 

None detected Lindsay, 2023, 
Preprint 
 

Trostle, 2021 USA 424 Registry Miscarriage, PTB, 
stillbirth, SGA, NICU 
admission, 
congenital 
abnormalities 

None detected Trostle, 2021, 
AJOG MFM 

Bookstein-
Peretz, 2021 

Israel 390 Registry Miscarriage, PTB, 
SGA, NICU 
admission 

None detected Bookstein-
Peretz, 2021, 
Ultrasound 
Obstet Gynecol 

Swiss COVI-
PREG registry 

Switzerland 1012 Registry Miscarriage, PTB, 
stillbirth, NICU 
admission, neonatal 
death 

None detected Favre, 2022, 
Lancet 
Regional 
Health 

Norwegian 
National Health 
Registries 

Norway 1003 Case-
control 

Miscarriage None detected Magnus, 2021, 
NEJM 

Vaccine Safety 
Datalink 

USA 31,080 Case-
control 

Stillbirth None detected Kharbanda, 
CDC, internet 

15,079 Case-
control 

Miscarriage None detected Kharbanda, 
2021, NEJM 

20,139 Case-
control 

Miscarriage 
following booster 

None detected Kharbanda, 
CDC, Internet 

 

10,064 Cohort PTB, SGA None detected Lipkind, 2022, 
MMWR 

45,232 Cohort Medically attended 
acute adverse event 

None detected DeSilva, 2022, 
NEJM 

Wainstock, 2021 Israel 913 Cohort PTB, PE, SGA None detected Wainstock, 
2021, Vaccine 

Blakeway, 2021 England 140 Cohort PTB, stillbirth, SGA, 
NICU admission, 
congenital 
abnormalities 

None detected Blakeway, 
2021, AJOG 

https://www.nature.com/articles/s41467-022-35771-8
https://www.nature.com/articles/s41467-022-35771-8
https://deliverypdf.ssrn.com/delivery.php?ID=512022013088070067023097070028064022034044041012003011006031019007050120044074055127031067006060067064002092023088014008086112085088025074021127101071043015086102093122001032005002093000092057005012021025091051008002090099127092113125010119085015117112118103077029077102085111083026029029078&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=512022013088070067023097070028064022034044041012003011006031019007050120044074055127031067006060067064002092023088014008086112085088025074021127101071043015086102093122001032005002093000092057005012021025091051008002090099127092113125010119085015117112118103077029077102085111083026029029078&EXT=pdf&INDEX=TRUE
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8366042/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8366042/
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.23729
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.23729
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.23729
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.23729
https://www.sciencedirect.com/science/article/pii/S2666776222001041
https://www.sciencedirect.com/science/article/pii/S2666776222001041
https://www.sciencedirect.com/science/article/pii/S2666776222001041
https://www.sciencedirect.com/science/article/pii/S2666776222001041
https://www.nejm.org/doi/full/10.1056/NEJMc2114466
https://www.nejm.org/doi/full/10.1056/NEJMc2114466
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/10-COVID-Kharbanda-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/10-COVID-Kharbanda-508.pdf
https://jamanetwork.com/journals/jama/fullarticle/2784193
https://jamanetwork.com/journals/jama/fullarticle/2784193
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-10-19-20/02-03-04-COVID-Ellington-Kharbanda-Olson-Fleming-Dutra-508.pdf
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-10-19-20/02-03-04-COVID-Ellington-Kharbanda-Olson-Fleming-Dutra-508.pdf
https://www.cdc.gov/mmwr/volumes/71/wr/mm7101e1.htm
https://www.cdc.gov/mmwr/volumes/71/wr/mm7101e1.htm
https://www.nejm.org/doi/full/10.1056/NEJMc2205276
https://www.nejm.org/doi/full/10.1056/NEJMc2205276
https://www.sciencedirect.com/science/article/pii/S0264410X21011919?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0264410X21011919?via%3Dihub
https://www.ajog.org/article/S0002-9378(21)00873-5/pdf
https://www.ajog.org/article/S0002-9378(21)00873-5/pdf


Maccabi 
Healthcare 
Services 

Israel 7,530 Cohort Miscarriage, PTB, 
stillbirth, PE, SGA, 
SARS-CoV-2 
infection 

Reduced risk 
of SARS-CoV2 
infection 

Goldshtein, 
2021, JAMA 

16,697 Cohort PTB, SGA, 
congenital 
abnormalities, death 
and hospitalisation 
of babies up to 6 
months 

None detected Goldshtein, 
2022, JAMA 

Theiler, 2021 USA 140 Cohort PTB, stillbirth, PE, 
SGA, NICU 
admission, SARS-
CoV-2 infection 

Reduced risk 
of SARS-CoV2 
infection 

Theiler, 2021, 
AJOG MFM 

UK Health 
Security Agency 

England  78,759 Cohort PTB, stillbirth, SGA Reduced risk 
of stillborn, 
preterm or 
SGA baby 

UKHSA, 2021, 
Internet 

Dick, 2022a Israel 2,305 Cohort PTB, stillbirth, SGA, 
PE 

None detected Dick, 2022, 
BMC 
Pregnancy 
Childbirth 

Dick, 2022b Israel 3,139 Cohort PTB, stillbirth, SGA, 
PE following booster 

None detected Dick, 2022, 
AJOG MFM 

Ruderman, 2022 USA 2,622 Cohort Congenital 
abnormalities at 20 
week scan 

None detected Ruderman, 
2022, JAMA 
pediatrics 

Pregnancy 
Register 
(Sweden)  and 
Medical Birth 
Registry of 
Norway 

Sweden 
and Norway 

28, 506 Cohort PTB, stillbirth, SGA, 
NICU admission 

None detected Magnus, 2022, 
JAMA 

Boelig, 2022 USA 49 Cohort PTB, PE, SGA, 
placental pathology 

None detected Boelig, 2022, 
AJOG 

Hui, 2022 Australia 32,536 Cohort PTB, stillbirth, 
congenital 
abnormalities, NICU 
admission 

Reduced risk 
of stillbirth, 
PTB, NICU 
admission 

Hui, 2022, 
AJOG 

CANVAS study Canada 8,705 Cohort Miscarriage, stillbirth None detected Sadarangani, 
2022, Lancet 
Infect Dis 

https://jamanetwork.com/journals/jama/fullarticle/2782047
https://jamanetwork.com/journals/jama/fullarticle/2782047
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2788938
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2788938
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8378017/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8378017/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1096327/Vaccine_surveillance_report_week_31_2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1096327/Vaccine_surveillance_report_week_31_2022.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8884102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8884102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8884102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8884102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8988438/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8988438/
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2790805
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2790805
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2790805
https://jamanetwork.com/journals/jama/fullarticle/2790608
https://jamanetwork.com/journals/jama/fullarticle/2790608
https://www.ajog.org/action/showPdf?pii=S0002-9378%2822%2900414-8
https://www.ajog.org/action/showPdf?pii=S0002-9378%2822%2900414-8
https://www.ajog.org/article/S0002-9378(22)00882-1/fulltext?dgcid=raven_jbs_aip_email#relatedArticles
https://www.ajog.org/article/S0002-9378(22)00882-1/fulltext?dgcid=raven_jbs_aip_email#relatedArticles
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00426-1/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00426-1/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00426-1/fulltext


Piekos, 2022 USA 34,408 Cohort Stillbirth, PTB, SGA, 
SARS-CoV2 
infection 

Reduced risk 
of stillbirth and 
SARS-CoV2 
infection 

Piekos, 2022, 
MedRXiv 

Citu, 2022 Romania 927 Cohort Miscarriage None detected Citu, 2022, J 
Clin Med  

Ibroci, 2023 USA 250 Cohort Stillbirth, PTB, SGA, 
NICU admission 

None detected Ibroci, 2023, 
Vaccine 
 

 
*Calculated by adding together the number of vaccinated participants in each study, with the following 
exceptions to avoid double-counting of participants. For the four V-safe studies, the most recent number of 
participants in the registry (22,968) is used. For the three Borne Ontario studies, the participant number most 
recent study (43,099) is used. For the three COPS studies, the total number of vaccinations given in 
pregnancy in Scotland, to September 2022 (32,314) is used. For the five Vaccine Safety Datalink studies, the 
participant number in the most recent study (45,232) is used. 
 

 

https://www.medrxiv.org/content/10.1101/2022.08.12.22278727v1.full.pdf
https://www.medrxiv.org/content/10.1101/2022.08.12.22278727v1.full.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8955378/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8955378/
https://www.sciencedirect.com/science/article/pii/S0264410X22012269
https://www.sciencedirect.com/science/article/pii/S0264410X22012269
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-10-19-20/02-03-04-COVID-Ellington-Kharbanda-Olson-Fleming-Dutra-508.pdf
https://www.bmj.com/content/bmj/378/bmj-2022-071416.full.pdf
https://www.publichealthscotland.scot/media/15346/2022-09-28-covid-19-publication_report.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2205276

