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COVID-19 illness during pregnancy 

▪ COVID-19 illness during pregnancy is associated with adverse outcomes

– Internationally, many studies have documented increased 
ICU admission, mechanical ventilation, maternal death, and 
other adverse outcomes in pregnant people as a result of 
COVID-19 during pregnancy

– Increased risk of adverse pregnancy and birth outcomes, 
including preterm birth, stillbirth, small-for-gestational-age 
at birth, and other pregnancy complications have also been 
documented

Villar J, et al. Lancet. 2023 Feb 11;401(10375):447-457; Villar J, et al. JAMA Pediatr. 2021 Aug 1;175(8):817-826; McClymont E, et al. JAMA. 2022 May 

24;327(20):1983-1991. 
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COVID-19 vaccination during pregnancy 

▪ Receiving the primary COVID-19 vaccines series 
during pregnancy:

– Reduces the risk of COVID-19 illness in pregnant 
individuals and their offspring

– Has not been associated with increased risk of 
clinically serious acute adverse events in 
pregnant people or with any elevated risks of 
adverse maternal and neonatal outcomes

▪ Only a small number of studies to-date have evaluated outcomes following receipt 
of the third dose in pregnancy 4



Objective

▪ To assess risk of adverse pregnancy, fetal, and 

neonatal outcomes following a third dose (first 

booster dose) of COVID-19 vaccine during 

pregnancy (vs. no third dose during pregnancy) 

among individuals who had completed their 

primary COVID-19 vaccine series before 

pregnancy
5



Data sources

▪ BORN Ontario Birth Registry collects data on:
– All live births and stillbirths ≥20 weeks from birth hospitals (>100 

hospitals), midwifery practice groups, birthing centres

– Integrated mother-baby records 

– Detailed sociodemographic, health-related, and pregnancy-related 
data, including birth outcomes

▪ Birth registry linked with the provincial COVID-19 
vaccination registry (COVaxON):
– All immunizations, regardless of setting

– Dates of all doses, vaccine type/product

Murphy et al. IJE 2021; 50(5):1416-1417h. doi: 10.1093/ije/dyab033 
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Study design & 
population 

– Retrospective cohort study 

– Pregnant individuals with expected date of delivery between 
December 20, 2021 and August 31, 2022:
• Had completed both doses of their primary COVID-19 vaccine series before the date of 

their last menstrual period (LMP)

• Became eligible to receive a third dose any time before the end of their pregnancy (i.e., 
dose 2 date + 168 days)

Exposure 
groups 

– Vaccinated group: Received a third COVID-19 vaccine dose between 
the LMP date up to 1 day before delivery (or end of outcome-specific 
risk window)

– Unvaccinated group: Completed primary COVID-19 vaccine series 
before the LMP date, were eligible for a third dose before the end of 
pregnancy, but did not receive a third dose during pregnancy
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Outcomes – Pregnancy outcomes
• Hypertensive disorders of pregnancy
• Placental abruption
• Cesarean delivery
• Emergency cesarean delivery
• Chorioamnionitis
• Postpartum hemorrhage

– Fetal and neonatal outcomes
• Stillbirth (antepartum or intrapartum) at ≥20 weeks
• Preterm birth (<37 weeks) 

• Very preterm birth
• Spontaneous/clinician-initiated preterm birth

• Neonatal intensive care unit (NICU) admission >24 hours
• Newborn 5-minute Apgar score <7
• Small-for-gestational-age (SGA) birth (<10th percentile)
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Analytical approach

▪ Propensity score methods:

– Computed predicted probability of receiving a third dose of COVID-19 vaccine during 
pregnancy

– Propensity scores used to develop inverse probability of treatment weights (IPTW)

▪ Multiple imputation to account for missing values (5 imputation datasets)

▪ Follow-up:

– Starts at 20 weeks (T0)

– Ends at the occurrence of an outcome of interest or end of the outcome-specific risk 
window, whichever occurs first

▪ Extended Cox proportional hazards models with time-varying exposure

▪ Subgroup analyses: by mRNA vaccine product and trimester of third dose
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Among 32,689 live births and stillbirths corresponding to 

32,125 unique pregnancies during the study period 

▪ 18,491 (56.6%) live births and stillbirths were born to individuals who received a third 

COVID-19 vaccine dose during pregnancy

56.6% 
received a 
third dose

– Individuals received dose 3 at a median of 196 days (28 weeks) after dose 2

Gestational timing (trimester) of dose 3 
received during pregnancy 10



Characteristics of study population

Those who received a third COVID-19 
vaccine dose during pregnancy were 
more likely to be:

• 30 years of age and older

• Non-smoker

• Living in higher income 
neighbourhoods 11

Maternal age at 

delivery ≥ 30 years

Smoking during 

pregnancy

Living in neighbourhoods

with higher median family 

income (quintile 4&5)

80.7% 66.3%

1.8% 4.3%

44.3% 35.2%



Pregnancy outcomes

0.4 0.6 0.8 1 1.2 1.4

Hypertensive disorders of
pregnancy

Placental abruption

Cesarean delivery

Emergency cesarean delivery

Chorioamnionitis

Postpartum hemorrhage

– Receipt of a third COVID-19 vaccine 
dose during pregnancy was not 
associated with any increased risk of:

• Postpartum hemorrhage

• Chorioamnionitis

• Cesarean and emergency 
cesarean delivery

• Placental abruption

• Gestational hypertensive disorder
Adjusted hazard ratio (HR)

Favours vaccination Favours no vaccination 
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Fetal and neonatal outcomes

– Receipt of a third COVID-
19 vaccine dose during 
pregnancy was not 
associated with any 
increased risk of adverse 
fetal and neonatal 
outcomes

– Associations were similar 
in subgroup analyses 
stratified by mRNA vaccine 
product and trimester of 
vaccination

0.2 0.4 0.6 0.8 1 1.2 1.4

Stillbirth

Preterm birth

Spontaneous preterm birth

Clinician-initiated preterm birth

Very preterm birth

NICU admission

5-minute Apgar score <7

Small-for-gestational age infant
Singleton live 

births

Live births

All live births 

and stillbirths

Adjusted hazard ratio (HR)

Favours vaccination Favours no vaccination 
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▪ Results of this study are concordant with a few 

other studies from the U.S. and Israel

▪ Safety evidence to-date is reassuring on 

pregnancy and birth outcomes following a COVID-

19 booster dose during pregnancy

▪ Emerging evidence suggests that receiving a 

booster dose during pregnancy improves vaccine 

effectiveness against SARS-CoV-2 outcomes in 

mothers and newborns, compared with the 

primary series alone

Piekos SN, et al. medRxiv. 2022 Aug 18:2022.08.12.22278727; Rottenstreich M, et al. Arch Gynecol Obstet. 2022 September 26, 2022:1-9; Dick A, et al. Am J Obstet Gynecol MFM. 2022;4(4):100637; Moro 

PL, et al. Obstet Gynecol. 2022;140(3):421-427; Buchan SA, et al. JAMA Netw open. 2022;5(9):e2232760. 14
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Lessons learned

16

Data linkage

Partnership

Communication

Diversity

Capacity

➢ Data linkage agreements

➢ Collaboration between data 
entities (BORN and 
COVaxON)

➢ Established Registry with 
robust data in near real-time

➢ Diverse project team

➢ Effective KT strategy with 
key organizations

➢ Detailed individual 
patient-level data

➢ Complexity of studies

➢ Trolls and unpleasant 
emails/comments

➢ Changes of pandemic 
(new variants, number of 
doses)
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