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Bio-preparedness 

Prepare for biologically-derived disasters

– Rare, yet potentially significant

Goal: 

– Conceptualize scenarios and 

– Preemptively plan to minimize disruption, morbidity 

and mortality:

Pregnant women

Unborn fetuses

Family structure

Hospital Preparedness 

– Maternity hospital in particular 



Pathogens vs. Humanity 

“The Triumph of Death” Pieter Bruegel @1562



Modern Flu Pandemics

1918-19
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1957-58
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1976
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Influenza Pandemic Line Graph

Mortality in America and Europe During 1918 and 1919

Deaths from all causes each week expressed as an 

annual rate per 1000



1918 Pandemic



Summary of Pandemic 

Influenza in Pregnancy

Pandemics disproportionately affect 

pregnant women 

– Higher morbidity & mortality

– Pneumonia key

High pregnancy wastage 

– 1918 Flu strain slowly became endemic

Obstetricians and Maternity Hospitals: 

Central Role



When Will the 

Next Pandemic Occur?

NOT IF…..WHEN

New strain 

Susceptible population + 

      conditions suitable for quick 

      dissemination

Highly communicable 







H1N1 U.S. Hospitalization Rate per 100,000 Pop



H1N1 U.S. Deaths

www.cdc.gov
Approximately 1/2 have underlying predisposing conditions (Pregnancy, Obesity), etc 



Ongoing Epidemics (2013-’16) 



Ongoing Epidemics (2017) 



Emerging Infectious Diseases in 

Pregnancy

Beigi RH.  Emerging infectious diseases in pregnancy. Obstet Gynecol. 2017

Key considerations: 

- Impact of disease on pregnancy (gestational age specific)

- Impact of pregnancy on disease course

- Countermeasures (? How best to include pregnancy)

- Ethics → Justice, Primum Non Nocere, etc. 

- NPI, Rx, Vaccines, monoclonals, etc.  



1st Quarter 2020



CDC.GOV

U.S. % COVID-19 Cases, Hospitalizations, Deaths by age categories 



Summary COVID-19 

Epidemiology (Generalizations) 

Case rates spread across age groups

Bulk of overall hospitalizations/M&M:

– Older age groups + Co-morbidities 

– High-risk categories 

What about pregnancy ?



Early 3-6 months



COVID-19 Pregnancy & 

Risk of Severe Disease

Outcome Pregnant 

women

(n=8,207)

No. (%)

Nonpregnant 

women

(n=83,205)

No. (%)

Adjusted 

risk ratio

(95% CI)

Hospitalization 2,587 

(31.5)

4,840 

(5.8)

5.4 

(5.1-5.6)

ICU admission 120 

(1.5)

757 

(0.9)

1.5 

(1.2-1.8)

Mechanical 

ventilation

42 

(0.5)

225 

(0.3)

1.7 

(1.2 – 2.4)

Source: https://www.cdc.gov/mmwr/volumes/69/wr/mm6925a1.htm?s_cid=mm6925a1_w#T2_down 

Ellington CDC MMWR 2020;69(25): June 26,2020

https://www.cdc.gov/mmwr/volumes/69/wr/mm6925a1.htm?s_cid=mm6925a1_w#T2_down


FETAL & NEONATAL 

OUTCOMES
Vertical transmission of SARS-CoV-2 may occur, but 
appears to be uncommon

Pregnant people with COVID-19 are at increased risk 
for preterm birth

Some data suggest an increased risk for other 
adverse pregnancy complications and outcomes, such 
as:
– Preeclampsia, 

– Coagulopathy, and 

– Stillbirth

Data now indicate that neonates born to people with 
COVID-19 are also at increased risk for admission to 
the neonatal intensive care unit

26



Concept of Maternal Immunization
To boost maternal levels of pathogen-specific 

antibodies and endow the neonate and infant with 

sufficient concentrations of antibodies to resist 

infections during a period of increased vulnerability

   



Maternal Immunization

Zaman et al.  NEJM 2008;359

Recognized for > 100 yrs

– Smallpox, pertussis, tetanus, etc. 



• Most prevalent concern is SAFETY

• Potential risks to mother:  Reactions to vaccine, fever, 

fetal loss, possible induction of labor,  effect on other 

pregnancy outcomes

• Potential risks to infant: Birth defects, infection (?), 

prematurity, low birth weight, tolerance to vaccine 

antigens, response to natural infection

Concerns over Maternal Immunization

Risk from 

Disease

Risk from 

Vaccine



ADDRESSING PATIENT 

QUESTIONS & CONCERNS

30

Will COVID-19 
vaccines affect my 

fertility?

Are COVID-19 
vaccines safe during 

pregnancy?

I already had 
COVID-19, why do I 

need to get 
vaccinated?

I’m nervous 
because COVID-19 
vaccines are so new 
and were developed 

so quickly

I’m young and 
healthy, why should 

I get vaccinated?



31



32

https://media.defense.gov/2020/Aug/12/2002475961/-1/-1/1/WARP-SPEED-VACCINE-TIMELINE.PDF 

https://media.defense.gov/2020/Aug/12/2002475961/-1/-1/1/WARP-SPEED-VACCINE-TIMELINE.PDF


mRNA VACCINES

Development and use of mRNA vaccines is relatively new

mRNA vaccines consist of messenger RNA (mRNA) 
encapsulated by a lipid nanoparticle (LNP) for delivery into 
the host cells. 

These vaccines utilize the body’s own cells to generate the 
coronavirus spike protein (the relevant antigens), which, 
similar to all other vaccines, stimulates immune cells to create 
antibodies against COVID-19. 

33



mRNA VACCINES

Not a live virus vaccine

No adjuvant 

Do not enter the nucleus

Do not alter human DNA in vaccine 
recipients & cannot cause any genetic 
changes

34



June 17, 2021

N Engl J Med 2021; 384:2273-2282

DOI: 10.1056/NEJMoa2104983

December 14, 2020, to February 28, 2021

A total of 35,691 v-safe participants 16 to 

54 years of age identified as pregnant

Among 3958 participants enrolled in the v-

safe pregnancy registry, 827 had a 

completed pregnancy

Preliminary findings did not show obvious 

safety signals among pregnant persons 

who received mRNA Covid-19 vaccines.

However, more longitudinal follow-up, 

including follow-up of large numbers of 

women vaccinated earlier in pregnancy, 

is necessary to inform maternal, 

pregnancy, and infant outcomes.



June 17, 2021

N Engl J Med 2021; 384:2273-2282

DOI: 10.1056/NEJMoa2104983

Emerging Data: V-Safe 



Vaccine Hesitancy



38

Jenner & Birth of Vaccination 

(Variolization, Inoculation, Immunization) 
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Immunization & Anti-vaccination 

Smallpox “Remedies”: 

- Leeches, 

- Silver needles to lance pox

- Purgatives (??) 







COVID-19 VACCINES AND 

FERTILITY

42

Morris, R.S. documented in women that seropositivity to the SARS-CoV-2 

spike protein, whether from vaccination or infection, does not prevent embryo 

implantation or early pregnancy development. 

Morris, R.S. SARS-CoV-2 spike protein seropositivity from vaccination or infection does not cause sterility, F&S Reports, 

2021, https://www.sciencedirect.com/science/article/pii/S2666334121000684



WILL COVID-19 VACCINES 

AFFECT MY FERTILITY?

43
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YES !!

cdc.gov





TIMELINE OF ACOG COVID-19 

VACCINE RECOMMENDATIONS

47

Pfizer-BioNTech COVID-19 
vaccine recommended

Pregnant people excluded 
from clinical trials

Only animal model data in 
pregnancy – no safety 
signals indicated

Dec. 11, 2020

ACOG recommends pregnant 
people have access to COVID-
19 vaccines

ACOG recommends risk-benefit 
conversation with a clinician

Dec. 13, 2020

Moderna COVID-19 vaccine 
recommended

ACOG Practice Advisory 
revised – to recommend 
access to both mRNA vaccines

Dec. 21, 2020

ACOG receives reports of 
pregnant people being denied 
access to COVID-19 vaccines

ACOG develops Eight Key 
Recommendations for COVID-
19 Vaccination Sites

Jan. 2021



TIMELINE OF ACOG 

RECOMMENDATIONS

48

CDC begins reporting 
numbers of people enrolled 
in v-safe after vaccine health 
checker who identify as 
pregnant (15,000 first 
reported)

Jan. 2021

ACOG leads statement: 
Maternal Immunization Task 
Force and Partners Urge That 
COVID-19 Vaccine be Available 
to Pregnant Individuals

Feb. 3, 2021

ACIP votes to recommend 
the use of J&J/Janssen 
COVID-19 vaccine

ACOG guidance updated to 
reflect availability of 
J&J/Janssen

Feb. 28, 2021

First safety data from the v-
safe pregnancy registry 
reported at ACIP

Reactogenicity profile and 
adverse events did not
indicate any safety concerns

Mar 1. 2021



TIMELINE OF ACOG 

RECOMMENDATIONS

49

Over 100,000 pregnancies reported in the 
v-safe registry & 5,000 enrollees in CDC’s 
v-safe pregnancy registry

May 2021

Data from CDC’s v-safe pregnancy registry 
published in NEJM

No safety signals identified

No increased risk of miscarriage

June. 2021

Delta variant dominates areas of the 
country; COVID-19 cases surge

Increased hospitalization, ICU admission 
reported among pregnant people

June 2021

ACOG recommends COVID-19 
vaccination for all pregnant people

July 30, 2021



TIMELINE OF ACOG 

RECOMMENDATIONS

50

Pfizer-BioNTech mRNA vaccine 
authorized for use as a booster dose for 
certain populations

September 22, 2021

ACOG updates guidance to include 
recommendations for Pfizer-BioNTech 
booster vaccination for pregnant individuals 
who received Pfizer-BioNTech

October 1, 2021

CDC recommends the use of Moderna 
and J&J/Janssen boosters

October 21, 2021

ACOG updates guidance to recommend 
Moderna and J&J/Janssen boosters during 
pregnancy

November 3, 2021



TIMELINE OF ACOG 

RECOMMENDATIONS

51

CDC gives preferential 
recommendation to mRNA vaccines 
for primary series and booster 
COVID-19 vaccine doses

December 16, 2021

ACOG updates guidance to reflect 
preferential recommendation for 
mRNA vaccines for primary and 
booster COVID-19 vaccine doses

January 25, 2022

CDC recommends the use of 
Novavax COVID-19 vaccine

July 13, 2022

ACOG updates guidance to 
recommend Novavax COVID-19 
Vaccine

August 5, 2022



TIMELINE OF ACOG 

RECOMMENDATIONS

52

CDC recommends the use of bivalent mRNA 
COVID-19 vaccines for use as a booster dose 
in all individuals aged 12 years and older, 
replacing previous recommendations for 
monovalent COVID-19 vaccines

September 1, 2022

ACOG updates guidance to reflect new 
recommendations for the use of bivalent 
mRNA COVID-19 vaccines for use as 
boosters; recommending bivalent boosters for 
pregnant individuals

September 12, 2022



ACOG PRACTICE ADVISORY

Comprehensive clinical 
guidance regarding COVID-
19 Vaccination

• FDA & ACIP 
recommendations

• Efficacy & safety 
information

• ACOG recommendations

53

https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care
https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care


LACTATING INDIVIDUALS

ACOG strongly recommends that 

lactating individuals be vaccinated 

against COVID-19. 

Theoretical concerns regarding the safety 

of vaccinating lactating individuals do not 

outweigh the potential benefits of 

receiving the vaccine.

There is no need to avoid initiation or 

discontinue breastfeeding in patients who 

receive a COVID-19 vaccine.

Current data demonstrate that lactating 

people who have received mRNA 

COVID-19 vaccines have antibodies in 

their breast milk, suggesting a potential 

protective effect against infection in the 

infant, although the degree of clinical 

benefit is not yet known.

54



ACOG BOOSTER 

RECOMMENDATION

GRAPHIC

55



Then & Now 



Then & Now 



Then & Now 



Ongoing Underlying Issue 



Many of us lived this as well 



Expectations 

COVID era will continue for some time – now regular 

biosphere pathogen

– Transition of SARS-CoV-2 to endemicity 

We will have future Pandemics

– Predictably unpredictable in nature & timing 

– Predictable in occurrence 

– Pregnant population (challenges & opportunities they 

present) will stay prominent 
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