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1
BACKGROUND
3

Why vaccinate
pregnant women?
Complex physical, physiological, and
immunological changes during pregnancy
increase maternal vulnerability to some
infections
Maternal infection is one pathway to
adverse birth outcomes, including:
spontaneous preterm birth, spontaneous
abortion, stillbirth, congenital anomalies
Immature immune system of the neonate
poses an additional risk of infection and
associated complications for young infants
Omer SB. NEJM 2017;376:1256–67; Kourtis. NEJM 2014;370:2211–8; Haddad. Clin Obstet Gynecol
2018;61:186-96; Kochhar S. Vaccine 2017;35:6469-71.
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Why vaccinate
pregnant women?
“Immunization in pregnancy has emerged as an important

and successful public health intervention globally to
reduce mortality and morbidity among pregnant women,
their developing fetuses and neonates, and infants.”
Kochhar S. Vaccine 2017; 35:6469-71.
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Barriers and facilitators of maternal immunization

BARRIERS

FACILITATORS

▰

Vaccine safety during pregnancy
(self, baby)

▰

Vaccine recommended and offered by health care
provider

▰

Lack of vaccine knowledge

▰

Safety information specific to vaccine
administration in pregnant women

▰

Low perceived severity of disease
▰

Robust national guidelines

Lack of recommendations from
healthcare personnel

▰

High level of vaccine knowledge

Issues with access or accessibility

▰

Existing comorbidities

▰

Having a family doctor

▰

▰

Chamberlain AT, et al. PLOS Currents Outbreaks.
2015; Edition 1; Wilson RJ, et al. Vaccine. 2015;
33(47):6240-9; Collins J, et al. Human Vaccines &
Immunotherapeutics. 2014; 10(10):2922-9;
MacDougall & Halperin. Human Vaccines &
Immunotherapeutics 2016; 12:857-65.
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INFLUENZA
VACCINES RECOMMENDED
DURING PREGNANCY

RESPIRATORY

PERTUSSIS

TETANUS

SYNCYTIAL
VIRUS

GROUP B

STREPTOCOCCUS
NEW VACCINES
UNDER DEVELOPMENT

Systematic review and meta-analysis
Randomized controlled double-blind
studies
Cohort studies
Case-control studies
Case series (including active and passive surveillance systems)
Case reports
Ideas, editorials, opinions
Animal research
In vitro research

HIERARCHY OF EVIDENCE
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AEFI surveillance in Canada
Information from immunization information
systems may be linked to the Canadian adverse
events following immunization surveillance system
database (CAEFISS)
▰ CAEFISS is operated under the Public Health
Agency of Canada

9
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/14vol40/dr-rm40s-3/surveillance-eng.php.

Other AEFI
surveillance
databases

Vaccine Safety Datalink (VSD)
Developed by the CDC, conducts national surveillance
for AEFIs in the US

Uppsala Monitoring Centre (UMC)
WHO organization, conducts global pharmacovigilance
through collaboration with National Regulatory
Agencies (e.g., CDC)

The Yellow Card Scheme
National AEFI surveillance system in the U.K, depends
on spontaneous reporting

Vaccine Adverse Event Reporting
System (VAERS)
National program in the US managed by the CDC and
the FDA for AEFI case reporting
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2
SAFETY EVIDENCE
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PubMed citations, Jan 1970 to Sept 2019
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Safety of maternal
influenza
immunization

▰

Rates of spontaneous abortion,
preterm birth, and major birth
defects in pregnant women who
received live H1N1 vaccine were
similar to or lower than published
background rates

▰

Review of reports to VAERS
following H1N1 vaccination in
pregnant women did not identify
any concerning patterns of
maternal or fetal outcomes

▰

No unusual patterns
of pregnancy complications or fetal
outcomes were observed in the VAERS
reports of pregnant women after the
administration of TIV or LAIV.

Moro et al. Vaccine 2012; 11(8), 911–921

Moro et al. AJOG 2011; ;205:473.e1-9

Moro et al. AJOG 2011; 204:146.e1-7
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Safety of maternal
influenza
immunization

IIV3 vs. placebo
2116 HIV-negative women — 2nd or 3rd trimester
– Mild to moderate Injection-site reactions were more frequent
among IIV3 recipients than among placebo recipients
– No other significant differences in solicited reactions between
the two study groups
IIV3 vs. quadrivalent meningococcal conjugate
4193 women — 3rd trimester
– Mild pain at the injection site was more commonly reported in
women given IIV3
– No serious adverse events in infants or mothers were related
to maternal vaccination
IIV3 vs. placebo
3693 women — 2nd or 3rd trimester
– No difference in number of adverse
events in infants or mothers between
groups
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Safety of maternal
influenza
immunization

▰

Ontario study of pH1N1 influenza vaccine

▰

Outcomes: preterm birth; fetal death; small-forgestational-age birth

▰

No evidence of any adverse effect of pH1N1
influenza vaccination during pregnancy on fetal and
neonatal outcomes

▰

Nova Scotia study of seasonal influenza vaccine

▰

Outcomes: preterm birth; small-for-gestational-age
birth; low birthweight

▰

No association with any adverse neonatal outcomes

▰

Ontario study of pH1N1 influenza vaccine

▰

Outcomes: rates of immune-mediated outcomes
(infection and asthma) and SAEs up to age 5 years

▰

Small association with increase in asthma and
decrease in GI infections; no association with
mortality or cancer

Fell et al. AJPH 2012; e1–e8. doi:10.2105

Legge et al. CMAJ 2014; doi: 10.1503/cmaj.130499

Walsh et al. Unpublished (under review)
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Safety of maternal
influenza
immunization

▰

N=27 studies

▰

Outcomes: preterm birth; fetal death

▰

No evidence of any adverse effect of influenza
vaccination during pregnancy on preterm birth or
late fetal death

▰

N=19 studies

▰

Outcomes: fetal death; congenital malformations

▰

No evidence of any adverse effect of influenza
vaccination during pregnancy

▰

N=7 studies

▰

Outcomes: stillbirth and spontaneous abortion

▰

No evidence of any adverse association between
influenza vaccination during pregnancy and study
outcomes
16

Fell et al. BJOG 2015; 122(1):17-26

McMillan et al. Vaccine 2015; 33(18):2108-17

Bratton et al. CID 2015; 60(5):e11-9

Determined if receipt of IIV vaccine containing pH1N1 was associated with
spontaneous abortion (SAB)
▰

Case-control study over 2 influenza seasons (2010-11, 2011-12) in the Vaccine Safety Datalink

▰

SAB was associated with influenza vaccination receipt in the 28 day risk window (odds ratio=2.0,
95% CI 1.1-3.6). No association in other risk windows.

▰

IIV-SAB association was statistically significant in 2010-11 but not 2011-12, and only in the
subgroup of women vaccinated during the previous season (pandemic)

Donahue et al. Vaccine 2017; 35(40), 5314-5322.
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▰

No significant association between influenza vaccine receipt and SAB, regardless of prior
season vaccination status

▰

Odds ratios were less than or close to 1.0 in all risk windows

▰

No significant associations in season-specific analyses

▰

Findings support safety of influenza vaccine in early pregnancy

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2019-02/flu-5-Donahue-508.pdf
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Safety of maternal
pertussis
immunization

▰

Pregnant women were more likely
to report moderate/severe pain at
the Tdap injection-site compared
with nonpregnant women, but did
not necessitate medical visits

▰

No new or unexpected vaccine
AEs were noted among pregnant
women who received Tdap after
routine recommendations for
maternal Tdap vaccination

▰

During a time when Tdap was not
routinely recommended
in pregnancy, review of reports to
VAERS in pregnant women after
Tdap did not identify any concerning
outcome patterns

Zheteyeva et al. Vaccine 2012; 11(8), 911–21

Moro et al. AJOG 2011; ;205:473.e1-9

Moro et al. AJOG 2011; 204:146.e1-7
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Safety of maternal
pertussis
immunization

Association with chorioamnionitis (3 studies)
Kharbanda et al. JAMA 2014; Layton et al. Vaccine 2017;
DeSilva et al. Vaccine 2017

Association with post-partum hemorrhage
(1 study)
Layton et al. Vaccine 2017

No increased risk for adverse
outcomes (13 studies)
Berenson et al., 2016; DeSilva et al., 2016; Donegan et al., 2014;
Hoang et al., 2015; Kharbanda et al., 2014; Morgan et al., 2015;
Moro et al., 2016 ; Munoz et al., 2014; Shakib et al., 2013;
Sukumaran et al., 2015; Villarreal Pérez et al., 2017; Walls et al.,
2016 ; Zheteyeva et al., 201
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Safety of maternal
pertussis
immunization
Gkentzi D, et al. Arch Dis Child Fetal
Neonatal Ed 2017; 102(5): F456-63

McMillan M, et al. Obstet Gynecol 2017; 129(3): 560-73

▰

January 2011 – May 2016

▰

N = 47 studies

▰

Prenatal vaccination induces high
antibody concentrations that are
efficiently transferred to the fetus

▰

Safe, no evidence of adverse pregnancy,
birth, or neonatal outcomes

▰

Inception of database – May 5, 2016

▰

N = 21 studies

▰

Prenatal combined Tdap administered
2nd or 3rd trimester not associated with
adverse outcomes in fetus or neonate

▰

Medically attended events in pregnant
women are similar between vaccinated
and unvaccinated groups
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FUTURE PERSPECTIVES
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Paradigm shift on inclusion of pregnant women in RCTs
Labelling pregnant
women as
“vulnerable”

“Acceptable risk” to a
women or fetus is not
well defined

Perceived legal risk if
the fetus or mother
have an adverse
outcome

Reclassify as
“scientifically
complex”

Develop a list of
circumstances
justifying their
participation

Standardizing and
reinforcing the
existing informed
consent process
23

Heyrana, K., Byers, H. M., & Stratton, P. (2018). Increasing the participation of pregnant women in clinical trials. JAMA, 320(20), 2077-2078.

Vaccines in development: RSV & GBS
Respiratory syncytial virus (RSV)
▰ Phase 3, observer-blind, placebocontrolled randomized trial; >3,000
pregnant women
▰ Maternal RSV vaccine reduced severe
RSV hypoxemia by 60% in the first
months of life

Group B Streptococcus (GBS)
▰ Phase I and II trials of a trivalent GBS
vaccine (serotypes Ia, Ib and III) have
been conducted in >600 non-pregnant
and >500 pregnant women in four
countries

▰ Vaccine appears to be safe in mothers
and infants

www.clinicaltrials.gov
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▰ The Global Alignment of Immunization safety Assessment in
pregnancy (GAIA) is a working group coordinated by the
Brighton Collaboration, and funded by the BMGF
▰ Standardization of adverse event following immunization
(AEFI) case definitions specific to maternal and neonatal
outcomes
▰ 9 case definitions: Vaccine 2016; 34(40): Part I
▰ 11 case definitions: Vaccine 2017; 35(48): Part II

International perspectives

Brighton Collaboration: GAIA Project

25
http://www.who.int/vaccine_safety/committee/topics/pregnancy/Jul_2016_gaia_project/en/; Bonhoeffer. Vaccine 2016;34:5993-7.

Future directions for safety monitoring
COMPLETE & ACCURATE
maternal vaccination ascertainment

GAIA CASE DEFINITIONS
widespread implementation

BACKGROUND RATES
adverse pregnancy outcomes

ROBUST RESEARCH METHODS
to account for biases in observational study

BETTER DATA
to study miscarriages/stillbirth

MECHANISMS FOR DATA SHARING/COMBINING
for national and international collaboration

LONGITUDINAL DATA
to study long-term health outcomes
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Merci!
Thank you!
Deshayne Fell
dfell@cheo.on.ca
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