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Pregnant persons are a high priority-use group for COVID-19 vaccination, given their higher risk 38 

of maternal and perinatal complications and death following COVID-19 infections in 39 

pregnancy.(1, 2)  However, global coverage of COVID-19 vaccines in pregnancy remains low 40 

and several countries still do not recommend the vaccines in pregnancy.(3,4) One of the 41 

challenges for policymakers and clinicians is access to the rapidly growing literature on COVID-42 

19 vaccines in a user-friendly, synthesized format from trustworthy sources. Living systematic 43 

reviews continuously update the relevant literature, incorporating new evidence as it becomes 44 

available and making the evidence more accessible to decision makers.  We are conducting a 45 

living systematic review and meta-analysis of COVID-19 vaccines in pregnancy, which assesses 46 

vaccine safety, immunogenicity, efficacy and effectiveness in pregnant persons and their infants 47 

(PROSPERO ID=CRD42021281290) via an interactive online database 48 

(https://safeinpregnancy.org/lsr/).(5, 6)  This project is supported by a diverse, expert Scientific 49 

and Technical Advisory Group (STAG).(6) We presently report data on more than half a million 50 

vaccinated pregnant persons across 26 countries. The database is updated every two weeks to 51 

provide rapid access to up-to-date information.  52 

 53 

As of May 1, 2023, our living systematic review identified 6,748 potentially eligible published 54 

articles and pre-prints. Of these, 138 studies including 519,741 observations of vaccinated 55 

pregnant persons are included in the online database. All included studies to date are 56 

observational designs, of which 84 were comparative cohort studies. Most of the articles 57 

(N=123) reported data on mRNA vaccines. Only 19 (13.7%) studies included data from low- and 58 

middle-income countries (LMICs) (Figure 1). The web-based interface yields automated meta-59 

analyses of outcomes of interest by user-selected subgroups. To obtain the best available 60 

https://safeinpregnancy.org/lsr/
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estimations for the meta-analyses only papers that reported adjusted effect measures comparing 61 

pregnant persons vaccinated against COVID-19 during pregnancy with never-vaccinated 62 

pregnant persons in the same setting are included. Among 138 studies, 32 studies with 244,683 63 

pregnant persons vaccinated were eligible for meta-analysis through May 1, 2023.  64 

 65 

We found that for vaccinated pregnant persons and their infants, there was no association 66 

between vaccination during pregnancy and increased risk of adverse events of special interest in 67 

pregnancy and infants (e.g., spontaneous abortion, cesarean section, instrumental delivery, 68 

hypertensive disorders, congenital malformations, preterm birth, low Apgar score, neonatal 69 

intensive care unit admission, stillbirth, and neonatal death).  This confirms our earlier 70 

systematic review.(7) The vaccine effectiveness (VE) of the primary series complete schedule 71 

for maternal hospital admission due to COVID-19 was 89% (95% confidence interval (CI) 43-72 

98%) for the pre-Omicron period, 98% (95% CI 96-99%) for Delta variant and 77% (95% CI 26-73 

93%) for the Omicron variant. The VE of a booster dose for the same outcome was 97% (95% 74 

CI 81-100%) for Delta variant and 76% (95% CI 28-92%) for the Omicron variant.   75 

Rapidly available, up-to-date information that can address critical ongoing issues is important for 76 

guiding policy decisions in the setting of an evolving pandemic. Our living systematic review 77 

includes only observational studies, as no randomized controlled trial assessing COVID-19 78 

vaccines during pregnancy has been completed to date. The exclusion of pregnant and lactating 79 

persons from initial COVID-19 vaccine clinical trials resulted in delayed access of this 80 

population to the vaccines after emergency use authorization was granted and contributed to the 81 

variability in policy recommendations.(8)  Although observational studies are beginning to fill 82 

this evidence gap, the vast majority of available data are on mRNA vaccines. Data from other 83 
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COVID-19 vaccine types and from LMICs are urgently required to overcome challenges for 84 

policymakers. Despite these limitations, data through our living systematic review are now 85 

available for more than half a million vaccinated pregnant persons and show that COVID-19 86 

vaccines have a favorable safety and effectiveness profile in pregnancy. There is no time to lose 87 

to increase the global use of COVID-19 vaccines in pregnancy. 88 

  89 
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Caption 90 

Figure 1: Countries participating in observational studies on COVID-19 vaccines and 91 

pregnancy.(6) 92 

 93 

 94 
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