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COVID-19 illness during pregn‘

— 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

VillarJ, 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.

-, ~ - -
- T
- - Ty -
O'\ - & -
<
- - Y
D .
y
- 2
L' 3 . 1 ‘
- ’ 4 S e [
---"-(' ‘  Jo |
N . : e "
- ) b1
i
' Y - ~ . , |
~ l ’ A ’ 0|
el
] _ o

B?M

SREmN

q"-‘g

E



COVID-19 vaccination during ancy
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RESEARCH

E—orenaccess Risk of preterm birth, small for gestational age at birth, and

cE Thereislimited . A, iated
with COVIDH19 vaccination during pregnancy; monitoring pregnancy outcomes in large
populations is required.
OBJECTIVE To eval stromes following COVID-19 vacci furing pregnancy.
M) Check for updates
DESIGN, SETTING, AND PARTICIPANTS F lation-b i tudy in Ontario,
(Canada, using a birth registry linked with the provincial COVID-19 imr database. All
births between December 14, 2020, and September 30, 2021, were included.
EXPOSURES COVID-19 vacci Juring pregnancy, COVID-19 vaccir after pregnancy,
and no vaccination.
MAIN OUTCOMES JRES Postp ; rhage, chori ionitis, cesarean
delivery ll and delivery), admission to neonatal i ive care unit

(NICU), and low newbaorn 5-minute Apgar score (<7). Linear and robust Poisson regression
was Lsed to gmaate adjusted risk differences (aRDs) and risk ratios (aRRs), respectively,

incidence of outc in those who received COVID-19 vaccination
during pregnancy with those vaccinated after pnegﬁncy and those with no record of
COVID-19 vaccination at any peint. weights d to
adjust for confounding.

RESULTS Among 97 500 individuals {mean [SD] age, 319 [4.9] years), 22 660 (23%) received
at least 1 dose of COVID19 vaoclnedunngmlarl:yfﬁ]m received dosel iin the third
trimester; 99.8% received an mRANA vaccine). C ing those vacci ing vs after
pregnancy {n = 44 B15), there were no significantly increased risks of postpartum
hemorrhage (incidence: 3.0% vs 3.0%; aRD, -0.28 per 100 individuals [95% CI, -0.59 to
0.03]; aRR, 0.91 [95% C1, 0.82-1.02]), choricamnicnitis (0.5% vs 0.5%; aRD, ~0.04 per 100
individuals [95% C1, -017 to 0.09]; aRR, 0.92 [95% CI, 0.70-1.21]), cesarean delivery (30.8%
vs32.2%:; aRD, -2.73 per 100 individuals [95% 01, -3.59 to -1.88]; aRR, 0.92 [95% C1,
0.89-0.95]), NICU admission (11.0% vs 13.3%: aRD, -1.89 per 100 newborns [95% 1. -2.49
to-1.30]: aRR, 0.85 [95% 01, 0.80-0.901), or low Apgar score (1.8% vs 2.0%; aRD, -0.31 per
100 newborns [95%: CI, -0.56 to -0.06]: aRR, 0.84 [95% C1, 0.73-0.97]). Findings were
qualitatively similar when compared with individuals who did not receive COVID-19
vaccination at any paint {n = 30 115).

CONCLUSIONS AND RELEVANCE Inﬂ‘Ispup\.llanDn based cohort study in Ontaric, Canada,

COVID-19 va Juring preg! f with vaccination after pregnancy and with

novaccination, was nutsg'lfﬁnlly assuuamedmd'l increased risk of adverse peripartum
Study i d consider that the vaccinations received during

pregnancy imarily mRMNA vaccines adh fin the second and third trimester.

JAMA_ dok10100V]ama. 2022 4255
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stillbirth after covid-19 vaccination during pregnancy:
population based retrospective cohort study
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ABSTRACT

OBJECTIVE

To assess the risk of preterm birth, small for
gestational age at birth, and sullbirh after covid-19
vaccination during pregnancy.

DESIGH

Population based retrospeciive cohor study.
SETTING

onuario, Canada, 1 May 1o 31 December 2021
PARTICIPANTS

Alllvabom and stillbam infants from pregnancies
concaived at least & 2 waeks before the end of the
study period and with gestational age z20weeks or
birth welght2500 g.

MAIN OUTCOME MEASURES

Using Cox regression, hazard ratlos and 95%
confidence Intervals were estimarted for preterm birth
before 37 weeks (overall and spontaneaus pretem
birth), very preterm birth {32 weeks), small for
gestatonal age at birth {t10th cenule), and sullbirh.
vaccinarion against covid-19 was reated as a rime
varying exposure In the cutcome specific riskwindow,
and propensity scorewelghting was usad 1o adjust
hazard rarlos for potental confounding.

RESULTS

Among 85162 births, 43 099 (50.6%) occurmed In
Indwiduals who recenved one dose or more of a
covid-19 vaccine during pregnancy—&2 979 (99.7%)

WHAT IS5 ALREADY KNOWN ON THIS TOPIC

birth outcomes

making

SARS-CoV-2 infection during pregnancy is associated with adverse maternal and

Pregnancy specific safety information about covid-19 vaccination is important for
pregnant individuals, healthcare providers, and policy makers to guide decision

Evidence from large comparative studies about pregnancy outcomes after
covid-19 vaccination during pregnancy is limited

WHAT THIS STUDY ADDS

No association was found between immunisation with an mRNA covid-19 vaccine
during pregnancy and increased risk of preterm birth, spontaneous preterm
birth, very preterm birth, small for gestational age at birth, or stillbirth

These findings can help inform evidence based decision making about the risks
and benefits of covid-19 vaccination during pregnancy

thelben | BMTI002;378:6071416 | dot: 10.1136/bm]- 2022071416

% jon Bamett,”” Nannette Okun,'® Sarah A Buchan,'®*®
07137 53rah EWlIsnn,meandra | Dunn,#? Shannon E MacDonald, %

received an mRMA vaccine. Vaccination durng
[pregnancy was not assoclated with any Increased

risk of overall preterm birth (6.5% among vaccinared
v &.9% among unvaccinated; adjusted hazard

ratio 1.02, 95% confidence Intzrval 0.96 1o 1.08),
spontanegus praterm birth (3.7% v &.4%; 0.96,

0.90 10 1.03), arvery pretem birth (0.59% v 0.89%:;
0.80, 0.67 10 0.95). No Increase was found In nisk

of small for gestavional age at birh (9.1% v 9.2%;
0.98, 0.93 0 1.03) or sullbirth {0.25% v 0.44%:; 0.65,
0.51 10 0.5&). FIndings were similar by timester of
vaccinarion, mRNA vaccine product, and number of
doses received during pregnancy.

CONCLUSION

The findings suggest that vaccination against covid-19
during pregnancy Is not assoclated with a higher risk
of preterm birth, small for gestational age a1 birth, or
stllbirth.

Introduction

Infeciion with SARS-CoV-2 during pregnancy has been
associated with higher nisks of admission w hospial,
admission m an inensive care unit, and death for
pregnant  mdwviduals.** Funhermore, SARS-CoV-2
infection has been associated with a higher nsk of
preterm birth, ** fetal growth resiricrion,* postparnum
haemorrhage* and sollbinhf Mamy  counimes
recommend covid-19 vaccinanion duning pregnancy,’
which has been shown 1o be effecive against covid-19
in pregnant individuals® as well as thetr newboms®*%;

however, vaccine coverag g pregnant
remains lower than among women of reproductive
age

Safery concerns about covid-19 vaccinarion during
pregnancy remains a potental obstacle o improving
coverage. As of July 2022, resulis published from
epidemiclogical swmdies are reassuring—Iwe case-
conmol smdies of covid-19 vaccinanon ino early
pregnancy found no assoclation with spontaneous
aboron.** * our recem smudy of pregnancies o
30 September 2021, incuding 22660 individuals
vacrinated during the second or third rimester, did
not show any assoclation with adverse periparum
ourcomes such as postpamum haemorrhage or low
Apgar scores. ™ However, fewer studies have examined
risk of adverse birth ourcomes associated with prenaral
covid-19 vaccinarion. A populatton based birth registy

WBukdoo Ag paloaioid 1snB Aq Zz0Z JeqUEdES B U0 Woo g M dRL WCH PEPROUMDE 'ZZ0Z 1SNBNY L] U0 9L FL L0-2Z02-Wa/9E 1L 0 L SE paysiand jsi :riNg

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



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



Data sources

= BORN Ontario Birth Registry collects data on:

— All live births and stillbirths 220 weeks from birth hospitals (>100
nospitals), 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



: Study design & — Retrospective cohort study

population — 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)

y Exposure — Vaccinated group: Received a third COVID-19 vaccine dose between
A

groups 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



M, Outcomes

9

— Pregnancy outcomes
 Hypertensive disorders of pregnancy
* Placental abruption
 Cesarean delivery
* Emergency cesarean delivery
 Chorioamnionitis
e Postpartum hemorrhage

— Fetal and neonatal outcomes
e Stillbirth (antepartum or intrapartum) at >20 weeks

 Preterm birth (<37 weeks)

 Very preterm birth
e 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 (<10 percentile)



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 (T,)

— 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



Among 32,0689 live births and S corresponding to

32,125 unique pregnancies d ' study period

= 18,491 (56.6%) live births and stillbirths were born to individuals who received a third
COVID-19 vaccine dose during pregnancy

— 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 pog

A = iz’ b
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80.7% 66.3%

.
Maternal age at . 2
delivery = 30 years i a

i

Q Those who received a third COVID-19
Smoking during vaccine dose during pregnancy were
PrEgnaney more likely to be:
@ * 30 years of age and older
- 44 .3% 35.2%
~ =7 ’ ’ * Non-smoker

Living in neighbourhoods
with higher median family

income (quintile 4&5) ’ LIV.Inft;n hlﬁhealncome
neighbourhoods 11



Pregnancy outcomes

Postpartum hemorrhage

Chorioamnionitis

Emergency cesarean delivery

Cesarean delivery

Placental abruption

Hypertensive disorders of
pregnancy
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0.4

0.6 0.8

1

1

1.2 1.4

Adjusted hazard ratio (HR)

—

Favours vaccination

—

Favours no vaccination

— 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

12



Fetal and neonatal outcom

Singkl)?rtt?g e -I: Small-for-gestational age infant —— i o Recelpt of a third COVID-
- i 19 vaccine dose during
5-minute Apgar score <7 : @ :
Live births —= i pregnancy was not
_ NICU admission —e associated with any
. Very preterm birth — e . increased risk of adverse
o _ i fetal and neonatal
Clinician-initiated preterm birth o
| outcomes
All live births —= Spontaneous preterm birth -—o—!-
and stibirths i — Associations were similar
Preterm birth -—0—-i ]
| in subgroup analyses
= Sty —* i stratified by mRNA vaccine
02 04 06 08 1 12 14 product and trimester of
Adjusted hazard ratio (HR) vaccination

——

Favours vaccination Favours no vaccination
13



ol

= Results of this study are concordant with
other studies from the U.S. and Israel

= Safety evidence to-date is reassuring o
pregnancy and birth outcomes following «
19 booster dose during pregnancy

= Emerging evidence suggests that rec
booster dose during pregnancy img
effectiveness against SARS-CoV
mothers and newborns, compa
primary series alone

Piekos SN, et al. medRxiv. 2022 Aug 18:2022.08.12.22278727, Rottenstreich M, et al. A

rch Gynecol Ob A, et al. Am J Obstet Gynecol MFM. 20 ‘10
PL, et al. Obstet Gynecol. 2022;140(3).421-427; Buchan SA, et al. JAMA Netw open. 202 ).e2232760 /
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L essons learned

> Data linkage agreements zi )i Data linkage {C} % Detailed individual

patient-level data

» Collaboration between data Capacity
entities (BORN and » Complexity of studies
COVaxON) . .
Diversity

» Trolls and unpleasant

> E : : : ,
stablished Registry with emails/comments

robust data in near real-time Partnership

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

» Diverse project team

» Effective KT strategy with ’.

key organizations

Communication
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