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Objectives 

Describe the means by which maternal immunization 
provides additional protection to both the mother 
and the infant against vaccine preventable diseases 

 
Consider the role of the various providers in the 
delivery of maternal immunization programs to 
achieve high uptake 



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 26th January, 2018 
Abu Raya et al (submitted for publication) 



Every pathogen is different 

Marchant, Sadarangani et al. 
Lancet Inf Dis 2017 



Influenza vs. pertussis 

 
 
152 studies 
Individual level data on >300,000 subjects 
↑ hospitalization in pregnant women with influenza 



Influenza vs. pertussis 

PHAC. Notifiable diseases online (http://diseases.canada.ca/notifiable/charts?c=abs) 



Protection via immunization in pregnancy 

Transfer of IgG antibody across the placenta 
Transfer of breast milk factors 
Reduction of carriage/disease in mother 
- ↓ transmission to infant (e.g. GBS, pertussis) 

 

Heath 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. GBS) and/or  
- Infant immunization provides protection (e.g. pertussis) 

 

Without adverse effect on infant immunity 
 



The ideal vaccine for pregnancy 

Safe to mother and fetus 

Induces high titer of IgG antibody 

Allows sufficient placental transfer of IgG to infant 

Provides sufficient duration of protection 

No impairment of infant response to immunization 



Safety of vaccines in pregnancy 
Influenza 
Mixed evidence suggesting  

    reduced risk of adverse  
    birth outcomes 

 

Tdap 
 Outcome OR/RR/IRR (point estimate range) 

Preterm birth (<37 weeks gestation) 0.47 to 1.50 

Small for gestational age (<10th percentile) 0.65 to 1.00 

Stillbirth 0.36 to 0.85 

Neonatal death 0.16 to 1.00 

Low birth weight 0.76 to 1.20 

Congenital anomalies 0.20 to 0.91 

 

Mainly retrospective 
observational studies 
 

No evidence of harm 
 



We need more data 



Do pregnant women respond to vaccines? 

Many immunologic changes occur during pregnancy 
 

Few controlled studies pregnant vs. non-pregnant 
- Influenza: variable results 
- Tdap, TT: no difference 
- Hepatitis B, pertussis, yellow fever: lower immunogenicity, 

no clinical effect 

Responses generally similar to non-pregnant women 
 

Conflicting data on stage of pregnancy and response 
 

Risks/benefits of early vs. later immunization 
Eliciting primary vs. booster responses? 
 
 
 
 



When is the best time to immunize? 

Influenza – early to protect mother and infant 
 
Tdap? 
- Antibody quantity 

Malek et al. Am J Rep Imm (1996) 



When is the best time to immunize? 

Influenza – early to protect mother and infant 
 
Tdap? 
- Antibody quantity 

Abu Raya et al. Vaccine (2014) 



When is the best time to immunize? 

Influenza – early to protect mother and infant 
 
Tdap? 
- Antibody quality 

Abu Raya et al. Vaccine (2015) 



When is the best time to immunize? 

Influenza – early to protect mother and infant 
 
Tdap? 



The role of breast milk factors 

Strong correlation between breast feeding and 
reduction in infection-associated infant mortality 
Lack of data in context of immunization in pregnancy 
 

Marchant, Sadarangani et al. 
Lancet Inf Dis (2017) 



Breast milk factors modified by immunization 

Secretory IgA antibodies 
- Increased after immunization in pregnancy 

- Influenza, pertussis, RSV, pneumococcus, meningococcus 

- Mucosal only or systemic effects? 
- Possible inhibition of infant mucosal vaccines 

 
Breast milk IgG antibodies 
- Transported from serum + produced locally 
- ~10% of IgA concentration 
- Increased after immunization in pregnancy 

- RSV, pneumococcus 

- Role unclear 

 



Modification of infant responses? 



Knowledge, attitudes, perceptions 



Knowledge, attitudes, perceptions 



Knowledge, attitudes, perceptions 



Influenza vaccine and uptake 

Flu vaccine during pregnancy recommended since 2007 
 
Uptake among pregnant women is <<< target of 80% 
- Nova Scotia: 16% seasonal vaccine post-pandemic  

- vs. 64% during pandemic 

- Alberta: 31% seasonal vaccine vs. 70% during pandemic 
- Quebec: 10% seasonal vs. 76% pandemic  

Legge et al. CMAJ 2014 
Gracie et al. J Obstet Gynaecol Can 2011 
Fabry et al. Vaccine 2011 



The UK pertussis problem – a case study 

Amirthalingam et al. Lancet (2014) 

Deaths:        5           1           1           3         10  



What happened next? 

Urgent review by UK Joint Committee on Vaccination 
and Immunisation 
 
Sep 2012: Introduction of maternal immunization 
- “Temporary” program (outbreak response situation) 
- No need for evidence of cost-effectiveness (for 5 years) 
- dTaP/IPV to all women at 28-38 weeks pregnancy 



Vaccine uptake 

Amirthalingam et al. Lancet (2014) 



Vaccine impact – 1st analysis 

Amirthalingam et al. Lancet (2014) 

Vaccine effectiveness vs. lab-
confirmed pertussis <3mths: 
91% (95% CI 84 to 95) 



Vaccine impact – later analyses 
Separate case-control study to assess effectiveness 
- Infants aged <8 weeks; 58 cases, 55 controls 
- Vaccine effectiveness 93% 

Dabrera et al. Clin Inf Dis (2015) 
 

No safety concerns in >20,000 immunized women 
Donegan et al. BMJ (2014) 
 

Cost-effectiveness? 
- “highly dependent on future incidence which is uncertain” 

Van Hoek et al. J Inf (2016) 
 

After 3 years 
- Vaccine uptake ~50-60% 
- Vaccine effectiveness (<3 mths): 91% 
Amirthalingam et al. Clin Inf Dis (2016) 



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 



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 

MacDougall & Halperin. 
Hum Vac Imm 2016 



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 

MacDougall & Halperin. 
Hum Vac Imm 2016 



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 



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 future will be busy… 



Concluding remarks 

Immunization in pregnancy is highly effective in 
protecting pregnant women and young infants against 
vaccine preventable disease 
 
Influenza currently recommended 
Tdap to come 
 
Vaccine uptake in this pregnant women is low 
 
Comprehensive delivery will be a challenge 



Thank you 

msadarangani@bcchr.ubc.ca 
http://vaccineevaluationcenter.ca/, http://bcchr.ca/  

Twitter: @manishs_ @VEC_ubc 
 

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