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Conflicts of Interest Etc

• I have no conflicts of 

interest with this talk.  

• Use of vaccines during 

pregnancy are “off label” 

use as defined by the FDA 

• I will discuss potential 

future vaccines which are 

not FDA approved 

2



Maternal Immunizaton

• Influenza and pregnancy ‘back story’

• Influenza vaccine during pregnancy – safety 

and efficacy 

• Pertussis vaccine during pregnancy

• Vaccine Uptake

• Future directions – RSV, GBS, etc.  
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Plague, war and revolution in  1918

“Shut your eyes,” said 

Miss Tanner.

“Oh no,” said Miranda, 

“for then I see worse 

things…”

― Katherine Anne Porter in Pale 

Horse, Pale Rider (1939)

4for more about Egon Schiele see Potter 2013 



Morbidity and Mortality of Influenza 

during Pregnancy

• “Cytokine storm” 

• 1918 cases series – 50% 

mortality with pneumonia,  

52% pregnancy 

complication

• “Highly predisposed to 

and fatally afflicted by this 

malady” 

• 2009 pandemic with six 

fold increase mortality

5Sources Harris 1919, Jordan 1927,

Bloom Feshbach et al 2011, Jamieson et al 2009, Rasmussen & Jamieson 2014 



Influenza DivisionInfluenza A Viruses Since 1918

1918 Pandemic
US Deaths = 675,000

1957 Pandemic
US Deaths= 116,000

1968 Pandemic
US Deaths = 100,000

2009 Pandemic
US Deaths = 12,500



7



Efficacy of influenza vaccine in pregnant women

• PREVENT Trial – Five sites in 4 countries 

over multiple flu seasons

• 19, 450 pregnant women hospitalized for 

respiratory or febrile illness

• Influenza vaccine was 40 % effective 

against hospitalization

8Thompson et al 2018



Pregnancy outcomes for maternal 

immunization - Influenza

• Decreases in 

preterm 

birth, 

stillbirth, 

low birth 

weight

• No increase 

in anomalies

9Giles et al 2019



Health outcomes of young children born to 

mothers who received influenza vaccination

• Approximately 100,000 Canadian children born 

during 2009 pandemic,  30 % maternal 

vaccination rate

• Follow for five years - associations were found 

with respiratory infections, otitis media, any 

infectious diseases, neoplasms, sensory 

disorders, health services use, pediatric 

complex chronic conditions, or mortality.

• Similar to a another recent Dutch study

10
Walsh et al 2019



History of Pertussis and Pertussis Vaccines
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Similar to influenza, mortality concentrated

in youngest ages group



Pertussis Vaccination during pregnancy

• “dramatic and persistent 

increase in pertussis 

disease” lead to pregnancy 

recommendation

• Should be given every 

pregnancy at 27-36 weeks 

gestation 

• Goal – prevention of 

newborn morbidity and 

mortality

12ACOG CO # 566 2013 



Safety and efficacy of Pertussis Vaccine 

during Pregnancy 

• A meta analysis of 21 studies of pertussis 

vaccination during pregnancy showed no 

increases in stillbirth, preterm birth, neonatal 

death and congenital anomalies

• 90 % effective against newborn hospitalization for 

pertussis

• 80 % effective against ICU admission for pertussis

13McMillan et al 2017, Skoff et al 2018, Winter et al 2018  
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ACOG Committee Opinion 741 June 2018 



https://www.cdc.gov/flu/fluvaxview/pregnant-coverage_1516estimates.htm

https://www.cdc.gov/flu/fluvaxview/pregnant-coverage_1516estimates.htm


How to increase uptake? 

• Provider recommendation

• Ease of access – during prenatal care

• Standing orders

• Provider assessment and feedback

• Education for patients via video, text, 

ACOG packets
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Future Targets for Maternal Immunization

• Group B Streptococcus – 1/1000 live births, 

cause of severe newborn infections, 

protein conjugate vaccine, serological 

markers

• RSV – 3 million hospitalizations, peaking at 

age 2-3 months, conjugate vaccine, 

common infection = smaller clinical trial
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Effectiveness of Maternal Immunization 

to prevent Neonatal Infection 

18
Zaman et al 2008, Baxter et al 2017 and Nunes et al 2017 



“Thank you ever so much”

Any questions? 
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