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Objectives

• Identify potential adverse outcomes of 
COVID-19 infection in pregnancy

• Discuss the benefits of COVID-19 vaccination 
before or during pregnancy 

• Summarize the available data on effects of 
COVID-19 vaccines on the reproductive system

March 2020

Risk of COVID Infection in 
Pregnancy

• Study #1 Retrospective cohort study from March 
to October 2020 involving 43 institutions in 18 
countries; 703 infected patients matched with 
1424 uninfected patients

• Study #2 NIH-sponsored retrospective cohort 
study of 14,104 pregnancies delivered from 
March 2020 to December 2020; 2352 patients 
with + COVID test compared to 11,752 with -
COVID test

1. JAMA Pediatr 2021;175(8):817-826.
2. JAMA 2022;327(8):748-759. 

JAMA Pediatr. 
2021;175(8):817-826.

Study 
#1
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JAMA 
2022;327(8):748-759. 

Study 
#2

Risk of Severe COVID 
Pregnant vs. Nonpregnant Persons

Am J Obstet Gynecol 
2022:226:177-186.

JAMA Pediatr. 
2021;175(8):817-826.

Study #1

High-Risk Factors

• Overweight
• Diabetes, hypertension
• Lung disease, kidney disease
• Increasing maternal age
• African American or Hispanic ethnicity

JAMA Pediatr. 
2021;175(8):817-826.

Study #1

Why Is COVID More Severe in 
Pregnancy? 

• Pregnancy is a relatively immunosuppressed 
state: the immune system is directed toward fetal 
tolerance

• COVID targets the heart and lungs, which are 
already physiologically stressed by pregnancy

• Pregnancy and COVID infections both have a 
procoagulant effect, increasing the likelihood of 
thrombosis
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Conclusion

COVID-19 infection during pregnancy is 
associated with consistent and substantial 
increases in maternal morbidity and 
mortality and neonatal complications, 
especially for pregnant patients with 
significant morbidities.

Vaccines!

COVID-19 Vaccines
• Pfizer-BioNTech COVID-19 Vaccine/COMIRNATY
• Moderna COVID-19 Vaccine/SPIKEVAX

• Janssen (Johnson & Johnson) COVID-19 Vaccine

• The rigor of COVID-19 vaccine clinical trials with regards to 
monitoring safety and efficacy met the same high standards 
and requirements as with a typical vaccine approval process.  
Paperwork, bureaucracy, etc., were expedited, but there were 
no shortcuts with the testing of these vaccines.1,2.

1. FDA  2. CDC

Efficacy of COVID-19 Vaccines 
during Pregnancy

• Louisiana healthcare system: OR severe disease 0.1(.01-.53)1

– 1,332 vaccinated patients: none required oxygen or ICU care

– 8,760 unvaccinated patients: 5 ICU admissions,1 maternal death,  
6 stillbirths

• Scotland national database of 88,000 pregnant patients: 
25,917 vaccinated2

– 77% of all COVID infections, 91% of all hospital admissions, and 
98% of all ICU admissions occurred in the unvaccinated

– 11 stillbirths, 8 neonatal deaths, and increased risk of preterm 
birth for infants of unvaccinated mothers; no perinatal deaths in 
infants of vaccinated mothers

1. Obstet Gynecol 2022;139:107-9.         
2. Nature Medicine 2022;28:504–512.

Safety of COVID-19 Vaccines during 
Pregnancy

• Pregnant patients were not included in initial studies on 
any of the new vaccines

• Studies of large doses given to rats prior to mating and 
during pregnancy showed no harmful effects on pregnancy, 
embryo/fetal development, parturition, or postnatal 
development

• Vaccines (except those with live virus) have been routinely 
administered to pregnant patients for many years without 
complications 

.

Large Population-Based Study

• 157,521 pregnancies in Norway and Sweden; 
28,506 vaccinated during pregnancy

• Vaccinated patients had no difference in 
preterm birth, stillbirth, SGA, low Apgar score, 
or admission to NICU

• Most received mRNA vaccines in second and 
third trimester

JAMA 2022;327(15):1469-1477.
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Large Population-Based Study

• Ontario, Canada: 97,590 patients vaccinated 
during pregnancy compared to 44,815 
vaccinated postpartum and 30,115 who received 
no vaccine

• Vaccinated patients had no difference in 
postpartum hemorrhage, chorioamnionitis, 
caesarean delivery, low Apgar score, or 
admission to NICU

• Most received mRNA vaccines in second and 
third trimester

JAMA 2022; 327(15):1478-1487.

NEW: First Trimester Exposure

• Israeli study of 24,288 vaccinated during 
pregnancy included 2,234 vaccinated in first 
trimester → no ↑ in congenital anomalies or 
neonatal complications with early exposure1

• Chicago: 1,149 patients vaccinated during first 
trimester compared to 534 unvaccinated 
patients → no difference in rate of congenital 
anomalies2

1. JAMA Pediatr published online Feb 2022.  
2. JAMA Pediatr published online April 2022.

Newest Data

• Meta-analysis of 23 studies: 117,552 
pregnancies vaccinated primarily with 
mRNA vaccines vs. 424,624 unvaccinated

• Vaccine 89.5% effective at preventing 
COVID infection

• No statistically significant adverse effects

• 15% reduction in stillbirths!

Nature Communications: published online May 10, 2022.

Additional Benefit of COVID Vaccines

• In a case-control study from 20 pediatric 
hospitals, COVID-19 vaccination during 
pregnancy reduced the risk of infant 
hospitalization with COVID by 61%*

*MMWR / February 18, 
2022 / Vol. 71 / No. 7.      
Am J Obstet Gynecol 

2022;226:459-74.

Additional Benefit of COVID Vaccines

• Lactating patients who have received mRNA 
COVID-19 vaccines have antibodies in their 
breast milk, suggesting another  potential 
protective effect for infants*

*JAMA Pediatr: published 
online March 22, 2022.  
Am J Obstet Gynecol 

2022;226:459-74.

Vaccine Risks/Side Effects

• mRNA vaccines
– Flu-like symptoms first 24-48 hours, sore arm

– Myocarditis1

• <2/100,00 in men and women aged >40

• Highest rate males aged 16-24: 4-7/100,000 
with Pfizer vaccine and 9-28/100,000 with 
Moderna vaccine

• Pfizer vaccine may be preferred in young men

1. JAMA Cardiol: published 
online April 22, 2022.
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Vaccine Risks/Side Effects

• Janssen vaccine
– Thrombosis/thrombocytopenia syndrome:        

3.23/I,000,000 injections, 0.48/1,000,000 deaths

– Highest rate in females aged 30-49 

– Now authorized for aged >18 only if unable or 
unwilling to receive mRNA vaccine1

• Guillain-Barre Syndrome 32.4/100,0002

1. FDA News Release May 5,2022.
2. JAMA Network Open: published 

online April 26, 2022.

Vaccine Recommendations

• CDC, ACOG, ASRM, ACNM, AAFP, etc., 
recommend that all people planning 
pregnancy and/or all pregnant and 
postpartum patients should be vaccinated 
against COVID-19 (plus booster) 

• To protect pregnant patients, all family 
members and all healthcare workers 
caring for them should also be vaccinated

Counseling Patients with Concerns 
About the Vaccine

• Actively listen to and validate expressed fears and 
concerns while also addressing misinformation about the 
vaccine

• Be aware of historical and current injustices perpetuated 
on communities of color

• If a patient decides against the vaccine, document the 
discussion in the medical record 

• Address ongoing questions and concerns during 
subsequent office visits and recommend vaccination 
again

ACOG

Also Important During Pregnancy

• Frequent thorough 
handwashing

• Masks (N95 if 
possible) in high-risk 
situations

• Social distancing 
when appropriate

Treatment of COVID-19
During Pregnancy

Nirmatrelvir + Ritonavir tablets 
(Paxlovid®) 

• A protease inhibitor approved under EUA for outpatient 
treatment of COVID-19 in individuals at high-risk for 
severe disease, which includes pregnant patients

• Safety
– Not yet studied in pregnancy

– 3-10X dose in animals → no developmental abnormalities

– Similar drug has been used extensively in pregnant HIV patients

• Clinical considerations
– May be especially important for patients with comorbidities

– Check drug interactions (e.g. nifedipine, methylergonovine, fentanyl, 
midazolam, betamethasone)

– Weigh risk and benefits
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Molnupiravir (Lagevrio®)
• The other oral COVID treatment with EUA 

approval from the FDA

• Less effective (30% vs. 90%)

• Works by introducing errors into the 
genetic code of the coronavirus
– Contraindicated during pregnancy

– Both females and males taking it are 
instructed to use effective birth control due to 
potential safety issues

Monoclonal Antibodies

• Several monoclonal antibody treatments are 
available under EUA for treatment of outpatients 
with mild to moderate COVID-19 infection at 
high risk of progression, including pregnant 
patients.
– Consider especially for high-risk pregnancies

• Some of these are ineffective against the omicron 
variant.  Consult ID as to which monoclonal 
antibody therapies are appropriate and available 
treatment options.

Prophylactic Monoclonal Antibodies

• The NIH recommends that post-exposure prophylaxis be 
considered for pregnant and inadequately vaccinated 
individuals who have been exposed to COVID-19

• These include 
– A recent exposure to an individual with COVID for a 

cumulative total of 15 minutes or more over a 24-
hour period OR

– A recent occurrence of COVID infection in other 
individuals in the same household or facility AND

– Are 1) not fully vaccinated or 2) fully vaccinated but 
may not mount an adequate immune response

Dexamethasone and Remdesivir

• Dexamethasone
– No studies in pregnant patients

– Shown to decrease mortality in patients with severe COVID 
requiring oxygen with or without ventilation 

– ACOG  recommends its use for pregnant patients in this 
situation

• Remdesivir 
– Pregnant patients were excluded from most studies
– Appears to be effective against most COVID-19 variants, 

including omicron
– Clinical experience in pregnancy has been reassuring, so it can 

be administered if indicated

Potential Effects of          
COVID-19 Vaccines on the 

Reproductive System

Menstrual Cycle Changes

• A prospective study of nearly 4,000 women 
found a temporary non-clinically significant 
change in cycle length of less than 1 day, and 
no change in the length of menstrual bleeding 

• These temporary small variations in cycle length 
attenuated quickly within two postvaccine 
cycles

Obstet Gynecol 2022;139:481-489.
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Obstet Gynecol 2022;139:481-489.

Fertility
• Given the mechanism of action, there is no 

scientific reason for concerns that COVID 
vaccines might interfere with fertility

• Recent study examined IVF cycles, allowing 
every aspect of fertilization and implantation to be 
observed

• Comparing 222 vaccinated and 983 unvaccinated 
patients, no difference was found in oocyte 
number or maturation, embryo quality or 
development, fertilization rate, miscarriage rate, 
or pregnancy rate Obstet Gynecol 2022;139:490-7.

Mammography

• Patients may develop temporary axillary 
lymphadenopathy after a COVID-19 vaccination, 
which can affect interpretation of mammography

• Radiologists recommend that mammograms be 
conducted prior to COVID-19 vaccination or 
postponed, if possible, for 4–6 weeks following 
the second vaccine dose

Health Equity Considerations
• Communities of color have been disproportionately 

affected by the COVID-19 pandemic
– Significantly increased risk of severe illness and death 

• Contributing factors
– Disparities in socioeconomic status, access to care, 

rates of chronic conditions, occupational exposures
– Systemic racism and historic and continuing inequities 

in the health care system leading to lack of trust in 
medical advice

• It is incumbent on all health care professionals to work 
toward equitable access and foster increased confidence 
in the healthcare system in these communities

Summary
• Pregnant patients, especially those with 

comorbidities, are at increased risk of severe 
disease if they contract COVID-19

• Severe COVID-19 in pregnancy is associated 
with consistent and substantial increases in 
maternal morbidity and mortality and neonatal 
complications

• Vaccination can prevent these sequelae and 
there is no evidence that vaccination can harm a 
pregnancy


