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Conflicts of Interest Etc.
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with the content of this talk.

• I am a voting member of the 
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committee “ACIP” and a 
consultant to the CDC, FIGO  
and ACOG.  Today’s lecture is 
my own thoughts and opinions.  
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Objectives Today

• Be aware of the history of 20th century 
pandemics and how this led to maternal 
immunization recommendations  

• Know safety data concerning current 
vaccines recommended during pregnancy 
and 

• Discuss the data concerning safety and 
efficacy of COVID vaccines during 
pregnancy. 
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Origin of the 1918 “Spanish Flu” Pandemic

More than 25 percent of the 
U.S. population became 
sick and 675,000 
Americans died.  
Worldwide deaths 21 to 100 
million. 

Photo from US Army 
archives taken at Camp 
Funiston, KS 1918. 



“Spanish Flu” Timeline Fall 1918 Philadelphia

• Sept 7 – Three hundred sailors arrive at 
Philadelphia Navy Yard from Boston. 

• Sept 11 – Four sailors hospitalized with influenza. 
By the 15th, 600 cases and 2 deaths confined to 
sailors.

• Sept 28 – Liberty Bond Parade with 200,000 
people. 

• Oct 1 – 117 influenza death on one day. 
Maximum 711 on October 17.   

5Source – “The Great Influenza” by JM Barry, 2004



Fall Philadelphia 1918 part 2

“What are the authorities 
trying to do? Scare everyone 
to death? … What then 
should a man do to prevent 
panic and fear? Live a clean 
life. Do not even discuss 
influenza. … Talk of cheerful 
things.”

6Philadelphia Inquirer - October 4, 1918. 



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)

7for 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 
during pregnancy 

8Sources Harris 1919, Jordan 1927, 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

Isolation of viruses (A/B) 1930s, egg/cell culture 1940s,vaccines mid 1940s

1960 Surgeon General Report



Surgeon General 
1960

• 60,000 deaths in 1957 
– 58 flu season

• Pandemic “Asian” 
strain – new antigenic 
variant

• Routine yearly 
immunization of “at 
risk groups” including 
pregnant women

10
Public Health Reports October 1960



Safety of a ‘polyvalent’ flu vaccine - 1964

• Similar antibody 
responses in pregnant and 
non pregnant volunteers

• ~ 40 % reduction in 
influenza like illnesses 
with decreased sick days

• No increased pregnancy 
complications 

11
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Adjusted Odds Ratios of Prematurity
by Maternal Influenza Vaccine Status

Omer  et al., PLoS Medicine, 2011 
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Figure -PTB

		

																				Prematurity (All)

																						OR		CI Lo		CI Hi		Err Lo		Err Hi

																				Pre-influenza period		1.00		0.39		2.54		0.61		1.54

																				Putative influenza season		0.60		0.38		0.94		0.22		0.34

																				Local activity		0.44		0.26		0.73		0.18		0.29

																				Regional activity		0.41		0.23		0.73		0.18		0.32

																				Widespread activity		0.28		0.11		0.74		0.17		0.46





Figure -PTB
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Figure -SGA

		

																				Prematurity (All)

																						OR		CI Lo		CI Hi		Err Lo		Err Hi

																				Pre-influenza period		1.02		0.45		2.29		0.61		1.54

																				Putative influenza season		0.74		0.47		1.15		0.27		0.41

																				Local activity		0.74		0.39		1.39		0.35		0.65

																				Regional activity		0.76		0.34		1.71		0.42		0.95

																				Widespread activity		0.31		0.13		0.75		0.18		0.44





Figure -SGA
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History of Pertussis and Pertussis Vaccines

14

Similar to influenza, mortality concentrated
in youngest ages group.  Source – CDC.   



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

15ACOG CO # 566 2013 



16ACOG Committee Opinion 741 June 2018 



Morbidity and Mortality in Women 
Admitted for COVID-19

17Zambrano et al 2020 – Y Axis is cases per 1,000 cases, n = 409,462 
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Sheet1

				Pregnant		Control		Column1

		ICU Admit		10.5		3.9

		Vent		2.9		1.1

		Death		1.5		1.2
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Male 2022, also Ma et al shows 87 % vaccine effectiveness



COVID – Preterm Birth and Perinatal 
Mortality Scotland 
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Stock et al 2022



Effectiveness of Maternal Immunization 
to prevent Neonatal Infection 
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20Zaman et al 2008, Baxter et al 2017, Nunes et al 2017 and Halasa et al 2022 


Chart1
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				Influenza		Pertussis		Lower Respiratory Infection		COVID 19

		effectiveness (%)		63		91		57.5		61

				To resize chart data range, drag lower right corner of range.







Respiratory Syncytial Virus 
(RSV) Vaccines

• Common respiratory pathogen
– 2 to 3 % require hospitalization
– 30 to 40 % primary infections result in lower 

respiratory infection 
– 20 % of newborn hospitalizations 

• Maternal immunization to provide newborn 
protection

• Multiple vaccines in clinical trials including 
phase III pregnancy trials.

21
Mazur et al 2018
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Current & Future Vaccines - Maternal Immunization

Maternal Fetal /
Pregnancy

Newborn

Flu x x x

Tdap x

RSV ? x

COVID 19 x x x

23



Major professional and public health groups recommend 
vaccination of pregnant people

24



Conclusions

• Three vaccines are currently recommended 
during every pregnancy – influenza, 
pertussis and COVID-19.

• Vaccine safety and effectiveness for these 
three vaccines have been extensively 
studied. 

25



Back up slides 
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Potential Group B Strep Vaccines

• Leading cause of invasive bacterial disease 
with early and late onset disease.

• Approximately 0.5 cases/1000 live births 
with global variation

• Potential neonatal & maternal benefits
• Difficult study design 

27Heath et al 2017



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

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