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Objectives

Know which vaccines are/will be available for immunization in pregnancy

Be familiar with existing data for safety and effectiveness of immunization 

in pregnancy

Understand the current gaps in safety and/or effectiveness data, and how 

these create implementation challenges

Appreciate issues around acceptability and feasibility of maternal 

immunization programs for patients and healthcare professionals



Outline

Overview of immunization in pregnancy

Influenza

Pertussis

Acceptability and feasibility

Current gaps and implementation challenges



The scope of maternal immunization

Vermillion & Klein. npjVaccines 2018



The challenge of protecting infants

<1 year

1-5 years

Respiratory syncytial virus Group B Streptococcus

Pertussis

Influenza

Green et al.  Arch Dis Child 2016; Thigpen et al. NEJM 2011

PHAC FluWatch Report

Abu Raya et al. JPIDS 2018 in press



Every pathogen is different

Marchant, Sadarangani et al. 

Lancet Inf Dis 2017



Goals of immunization in pregnancy

Temporary protection of the young infant against

- Severe illness and death

Via

- Passive transplacental transfer of maternal IgG

- Transfer of breast milk immune factors

- Reduction of carriage/disease in the mother

- ?Induction of immune responses in the fetus

Until

- High risk period has elapsed (e.g. Group B Streptococcus) and/or

- Infant immunization provides protection (e.g. pertussis)

Without adverse effect on infant immunity

Heath et al. Lancet Inf Dis 2017



Which vaccines? 

Specifically recommended during pregnancy

- Influenza

- Tetanus-diphtheria-acellular pertussis (Tdap)

Consider if indicated

- Hepatitis B

- Hepatitis A (post-exposure prophylaxis, travel)

- Meningococcal conjugate (post-exposure prophylaxis, travel)

- Pneumoccoccal conjugate or polysaccharide



Influenza is worse in pregnancy

- 152 studies

- Individual level data on >300,000 subjects

 hospitalization in pregnant women with influenza



Is influenza vaccine in pregnancy safe?

Fell et al. BJOG 2015

- 1 RCT, 26 observational studies

Fetal death

Preterm birth
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Is influenza vaccine in pregnancy safe?

Fell et al. BJOG 2015

- 1 RCT, 26 observational studies

McMillan et al. Vaccine 2015

- 19 observational studies

Giles et al. Human Vacc Immunother 2018

- 40 studies

Fell et al. Vaccine 2015

- Mixed evidence suggesting reduced risk of adverse birth outcomes

- Mainly retrospective observational studies

- No evidence of harm



Does influenza vaccine work in pregnancy?
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Thompson et al. Clin Inf Dis 2018



What about the infants?

Lab-confirmed 

hospitalizations

Poehlling et al. Am J Obst Gyn 2011

Benowitz et al. Clin Inf Dis 2010



Pertussis in pregnancy - safety

Furuta et al. BMC Preg Childbirth 2017

- 15 studies

Preterm birth

Stillbirth



Pertussis immunization in pregnancy works

Amirthalingam et al. Lancet (2014)

Vaccine effectiveness vs. lab-

confirmed pertussis <3mths: 

91% (95% CI 84 to 95)



Pertussis immunization in pregnancy works

Amirthalingam et al. Clin Inf Dis (2016)



Pertussis immunization in pregnancy works

Baxter et al. Pediatrics (2018)



What about the infants?

Abu Raya et al. Unpublished data



Current Canadian (NACI) recommendations

Influenza

- All pregnant women

- Any stage of pregnancy

- Inactivated vaccine

- If not given, as early as possible post-partum, preferably before hospital discharge

Pertussis (Tdap)

- All pregnant women

- Every pregnancy

- Ideally 27-32 weeks gestation, consider 13-26 weeks gestation, any time until delivery



Gaps in safety data

Complication
~Baseline

rate

10%

increase

~Study

sample size

Small for 

gestational age
9% 10% 33,000

Preterm births 8% 9% 38,000

Low birth

weight (<2.5 kg)
6% 6.6% 52,000

Congenital 

malformations
4% 4.4% 80,000

Stillbirths 1% 1.1% 326,000

Statistics Canada

Public Health Agency of Canada



Components of safety surveillance

Global AEFI surveillance for pregnant women and infants

- 47 countries, including 19 high-income countries (HICs)

Total HICs
Canada? Australia USA UK

Sudan

Mexicon (%) n (%)

National maternal immunization policy 30 (64%) 12 (63%) No Yes Yes Yes Yes

Active AEFI surveillance - maternal 9 (19%) 2 (11%) No Yes Yes Yes Yes

Active AEFI surveillance – infant 7 (15%) 3 (16%) No No Yes Yes Yes

Passive AEFI surveillance 40 (85%) 17 (89%) Yes Yes Yes Yes Yes

Passive: ascertains pregnancy status 17 (36%) 5 (26%) No No No Yes Yes

Registry for unintentional immunization 4 (9%) 2 (11%) No No Yes Yes No

Cassidy et al. Human Vacc Immunother 2016
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The US model?

Vaccine Safety Datalink

- 69 publications, 1995-2018

Baggs et al. Pediatrics 2011



We need more data



Estimating vaccine effectiveness

Characteristics of vaccine recipient

- Link pregnancy & immunization status

- Link mother & infant

High quality individual level vaccine data

- Timing, product

Environment & exposure to pathogen

Measure outcome of interest

- Lab confirmation, hospitalization, etc

Number of methodologic considerations

- Case-control studies, Test negative design, Cohort studies, Screening method

Infant’s immune response to vaccination should be measured



What’s in the pipeline?

Universal influenza

Monovalent/novel antigen pertussis 

RSV

GBS

CMV

clintrials.gov: 343 trials



Who should deliver maternal immunization programs?

Public health clinics

Pharmacists

- Immunization expertise

- Additional visits

Midwives

Obstetricians

- Regular contact with pregnant women

- Philosophy to avoid all unnecessary medications

- Multiple barriers to administering vaccines

Family physicians?

Frew et al. Hum Vac Imm 2018



Knowledge, attitudes, perceptions
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Maternity care provider barriers 

Lack of knowledge

Misconceptions about disease risk

Concerns about vaccine safety & efficacy

Need for vaccination during pregnancy

Lack of studies done in pregnant women

Patient refusal

Lack of time

Concern about liability & blame

Ambiguous guidelines

Uncertainty about who bears responsibility

Inability to track vaccination status

Vaccination not part of typical practice



Maternity care provider facilitators

Positive attitude toward vaccination

Concern about seriousness of influenza

Belief in safety and efficacy of vaccines

Older providers

Vaccinated providers

Multispecialty groups

Engaged with influenza program

Existence of national recommendations



Moving forward – likely a mixed model

Enhanced communication strategy

Understanding factors contributing to hesitancy

Timely updates to maternity care providers

Immunization needs to be integrated into standard maternity care

Formal maternal immunization strategy

- Evidence-based guidelines

Support for maternity care providers

- Education and training

- Immunization competency

Avoiding missed opportunities



Highest research priorities in Canada

Relating to pertussis immunization in pregnancy

Maternity care providers

- Behaviour and intentions around Tdap recommendations

- Opinions on how to optimize Tdap acceptance

- Opinions on how to best integrate immunization into routine prenatal care

Front line immunization providers

- Behaviour and intentions around Tdap recommendations

- Behaviour and intentions around Tdap delivery

- Opinions on how to best integrate immunization into routine prenatal care

PIPER survey 2018



How does this lead to implementation challenges?



Avoiding the Dutch situation

“The Dutch National Institute for Public Health is 

currently investigating how to arrange this 

vaccination for pregnant women.”

“Women can be vaccinated by their family 

doctor…not all practices offer the 

vaccination…or go to the Public Health Service”

2015

2018



The PIPER Group

Progressing Immunization in Pregnancy Evaluation in Research
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5th International Neonatal & Maternal Immunization Symposium 
(INMIS 2019)

September 15-17, 2019 in Vancouver, Canada
www.inmis.org

Hear up-to-date information in maternal and neonatal immunization from vaccinology research laboratory science 
and clinical trials through to implementation and social science of immunization programs.  



Thank you

http://vaccineevaluationcenter.ca/, https://bcchr.ca/

Twitter: @manishs_ @VEC_ubc

http://vaccineevaluationcenter.ca/
https://bcchr.ca/

