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Benefits

To Vaccinate or Not To Vaccinate?

Risks
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• Jan. 22  - Oct.3, 2020

• 1,300,938 women aged 15-44 yr with laboratory-confirmed, SARS-CoV-2 
acute infection in U.S.

– 461,825 (35.5%) had pregnancy status; 409,462 (88.7%) symptomatic

– Among symptomatic women, 23,434 (5.7%) were pregnant

• After adjusting for age, race/ethnicity, and underlying medical 
conditions, pregnant women were significantly more likely than 
nonpregnant women to be:

– Admitted to ICU (10.5 vs. 3.9/1,000 cases; aRR=2.9; 95% CI 2.6-3.4)

– Receive invasive ventilation (2.9 vs. 1.1/1,000 cases; aRR=2.9; 95% CI 2.2-3.8)

– Receive ECMO (0.7 vs. 0.3/1,000 cases; aRR=2.4; 95% CI1.5-4.0)

– Die (1.5 vs. 1.2/1,000 cases; aRR=1.7; 95% CI 1.2-2.4)

Are Pregnant Women at Increased Risk for More Severe 
COVID-19 Illness?

MMWR 2020; 69:1641-1647
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• Pregnant women were more frequently Hispanic (29.7%) and less 
frequently White (23.5%) compared with nonpregnant women 
(22.6% Hispanic and 31.7% White)

• Irrespective of pregnancy status, ICU admissions, receipt of invasive 
ventilation, and death occurred more often among women aged 35-
44 yr. than among those aged 15-24 yr.

• Pregnant women were at 70% increased risk of death compared to 
nonpregnant women.

• Whereas Black women made up 14.1% of women included in this 
analysis, they represented 36.6% of deaths overall, including 26.5% 
deaths among pregnant women and 37.4% deaths among 
nonpregnant women.

• Among Hispanic women, pregnancy was associated with 2.4 times 
the risk for death (95% CI=1.3-4.3)

Are Pregnant Women at Increased Risk for More Severe 
COVID-19 Illness? (continued)

MMWR 2020; 69:1641-1647
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• Increased risk for ICU admission among pregnant women was 
particularly notable for Asian women (aRR=6.6; 95% CI=4.0-
11.0) and Native Hawaiian/Pacific Islander women(aRR=3.7; 
95% CI=1.3-10.1)

• Risk for receiving invasive ventilation among pregnant women 
aged 15-24 yr was 3.0 times that of nonpregnant women (95% 
CI=1.6-5.7) and among pregnant women aged 35-44 yr. was 3.6 
times that of nonpregnant women (95% CI=2.4-5.4)

Are Pregnant Women at Increased Risk for More Severe 
COVID-19 Illness? (continued)

MMWR 2020; 69:1641-1647



6

• Pregnant women with co-morbidities such as obesity and 
diabetes may be at an even higher risk of severe illness, 
consistent with the general population with similar co-
morbidities.

Are Pregnant Women at Increased Risk for More Severe 
COVID-19 Illness? (continued)

MMWR 2020; 69:669-775
MMWR 2020; 69:1355-1359
BMJ 2020; 369:m2107
MMWR 2020; 69:1641-1647
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COVID Risks in Pregnancy

Nature 591, 193-195 
(2021)
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• No increased risk of congenital anomalies
• MMWR 2020; 69:1635-1640

• No increased risk of miscarriage

• COVID-19 infection during pregnancy is associated with an increased 
risk for prematurity

– A study in Spain documented a 3 x increased risk for prematurity.

• Pediatrics 2021; 147:e2020015065

– A CDC study of 598 pregnant women with COVID-19 infection had a 
prematurity rate of 12.6% among live births, 25% higher than the rate of 
prematurity for the general population.  Moreover, preterm births occurred 3 x 
more frequently in symptomatic pregnant women than in those who were 
asymptomatic.

• MMWR 2020; 69:1347-1354

• The increased SB rate during the pandemic documented worldwide 
was not directly related to maternal COVID-19 infection.

What is the impact of COVID-19 infection during 
pregnancy on the fetus and newborn? (continued)
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• 3 potential routes of maternal transfer of SARS-CoV-2 to the infant:

– Intrauterine transmission through transplacental hematogenous spread or viral 
particles in amniotic fluid that are ingested or inhaled by the fetus.

– Intrapartum transmission after exposure to maternal infected secretions or 
feces around the time of delivery

– Postpartum transmission from an infected mother, family member, or health 
care worker or (theoretically) through breast milk

• A national, active surveillance study of neonatal SARS-CoV-2 infection 
in the UK found that neonatal infection is rare, with 5.6 cases/10,000 
LB at the UK peak during March-April 2020.

– 3% had possible vertical transmission; 12% nosocomial transmission

– 42% had severe neonatal SARS-CoV-2 infection (2.4 cases/10,000 LB)

– 24% prematurity rate

If the mother contracts COVID-19 infection during 
pregnancy, can she infect her fetus or newborn?

Lancet Child Adolesc Health 2021; 5:113-121
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What is the Association Between Maternal and Neonatal 
SARS-CoV-2-Specific Antibody Concentrations?

Efficient transplacental transfer of SARS-CoV-2 IgG antibodies supports the 
potential for maternally derived antibodies to provide neonatal protection from 
SARS-CoV-2 infection.

JAMA Pediatr. Doi:10.1001/jamapediatrics.2021.0038 
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• As long as the mother wears a mask and washes her hands and 
breasts with soap and water before handling her newborn, 
there is no evidence that SARS-CoV-2 can be transmitted from 
the infected mother to her neonate via breast milk; rather, 
breast milk may be beneficial by providing protective 
antibodies against SARS-CoV-2 infection

• Breastfeed Med 2020; 15:351-352

• Am J Perinatol 2020;10.1055/s-0040-1714277

• NeoReviews 2021; 22(5).10.1542/neo.22-5-e1001

If a mother with acute COVID-19 infection breastfeeds 
her newborn, can she transmit SARS-CoV-2 to him?
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Vaccines for COVID-19
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FDA issued EUA for Pfizer-BioNTech vaccine on 12/11/20 
and for Moderna vaccine on 12/18/20



mRNA Vaccines for COVID-19
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Ingredients of mRNA Vaccines for COVID-19
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mRNA Vaccines for COVID-19
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• Fever greater than 38◦C occurred in:

– 3.7% after first dose and 15.8% after second dose of Pfizer-BioNtech vaccine

– 0.8% after first dose and 15.6% after second dose of Moderna vaccine

• Mild Side Effects Among Study Participants

• Allergic reactions including anaphylaxis have reported to be rare:

– 5 cases/million doses administered for the Pfizer-BioNtech vaccine

– 2.8 cases/million doses administered for the Moderna vaccine

Side Effects Associated with mRNA Vaccines to COVID-19

Injection 
site 

reaction

Fatigue Chills Muscle 
pain

Joint pain Headaches

Pfizer-
BioNtech

84.10% 62.90% 31.90% 38.30% 23.60% 55.10%

Moderna 91.6% 68.5% 43.4% 59.6% 44.8% 63%



Reactogenicity After Receiving mRNA-Based COVID-19 
Vaccines

JAMA 2021;325:E1-2
doi:10.1001/jama.2021.5374
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Anaphylaxis 
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• In early February the NIH called for greater inclusion of pregnant and 
lactating women in COVID-19 vaccine research

• Pfizer Inc. and BioNTech SE have started an international study with 4,000 
healthy pregnant volunteers to evaluate the safety and efficacy of their 
COVID-19 vaccine.

• The new study will test pregnant women aged 18 and older in the United 
States, Canada, Argentina, Brazil, Chile, Mozambique, South Africa, the UK 
and Spain.

• Women will receive the vaccine during weeks 24-34 of gestation, getting 
two shots 21 days apart - the same regimen used in the larger clinical trial

• Postpartum women who received placebo will be given an opportunity to 
receive the actual vaccine while remaining in the study.

• The study will also assess whether pregnant women transfer protective 
antibodies  to their newborns.
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• Data from Developmental and Reproductive Toxicity (DART) 
studies provide the first safety data to help inform the use of a 
vaccine in pregnancy until there is more data in humans.

– Animal studies using both mRNA SARS-CoV-2 vaccines do not indicate 
direct or harmful effects with respect to  female reproduction, pregnancy, 
embryo/fetal development, parturition, or post-natal development.

• As of Jan. 20, 2021, there have been over 15,000 pregnancies 
reported in CDC’s V-SAFE post-vaccination health checker; CDC 
is also enrolling pregnant individuals in a pregnancy registry.

– Evidence gathered through these systems will provide clinicians with 
critical needed data to inform future recommendations re COVID-19 
vaccination during pregnancy.

What is the impact of mRNA SARS-CoV-2 vaccines during 
pregnancy on the fetus and newborn?
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V-safe pregnancy registry outcomes 
of interest in COVID-19 vaccinated 
pregnant women as of February 18, 
2021 (N=275 completed 
pregnancies)



Association Between Latency from First Vaccine Dose 
and Antibody Transfer Ratio (Infant IgG/Maternal IgG)

• Most pregnant women who 
had SARS-CoV-2 mRNA 
vaccine in 3rd trimester had 
transplacental transfer of 
IgG to infant

• The observed mean IgG 
transfer ratio was ~1

• The transfer ratio appears to 
increase with latency from 
vaccine

doi.org/10.1016/j.ajog.2021.03.035
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SARS-CoV-2 antibodies detected in human breast milk 
postvaccination
Objective: To determine whether SARS-CoV-2 
specific immunoglobins are found in breast
milk post-vaccination, and to characterize the time 
course and types of immunoglobulins present.
Participants: Six lactating women who planned to 
receive both doses of the Pfizer-BioNTech or 
Moderna vaccine between December 2020 and 
January 2021. Breast milk samples were collected 
pre-vaccination and at 11 additional timepoints, 
with last sample at 14 days post 2nd dose of 
vaccine.
Exposure: Two doses of Pfizer-BioNTech or 
Moderna SARS-CoV-2 vaccine.
Main Outcome(s) and Measure(s): Levels of SARS-
CoV-2 specific IgA and IgG
immunoglobulins in breast milk.
Conclusions and Relevance: We are the first to 
show that maternal vaccination results in
SARS-CoV-2 specific immunoglobulins in breast 
milk that may be protective for infants

medRxiv preprint doi: 

https://doi.org/10.1101/2021.02.23.212523
28
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“The Giving Tree?”
FDA issued EUA for J & J vaccine on 2/27/21
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• Annual incidence: 0.22-1.57/100,00

• Female:male ratio=3:1

• Median age: 34 yr. for women, 42 yr. for 
men

• Most frequent risk factors:

– Prothrombotic conditions, either genetic or 
acquired

– Oral contraceptives or HRT

– Pregnancy and puerperium

– Malignancy

– Infection

– Head injury & mechanical precipitants

– Inflammatory diseases: SLE, Behcet disease, 
granulomatosis with polyangiitis, 
thromboangiitis obliterans, IBD, sarcoidosis; 
COVID-19

• Thrombophilias

– Acquired

• Pregnancy & puerperium

• Oral contraceptives

• Malignancy 

– Genetic

• Antithrombin deficiency

• Protein C or S deficiency

• Factor V Leiden mutation (OR 3.1 for CVT)

• G20210 A prothrombin gene mutation 
(OR 3.1)

• Hyperhomocysteinemia (controversial)

Cerebral Venous Sinus Thrombosis
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Cerebral Venous Sinus Thrombosis



SARS-CoV-2 Vaccines

JAMA. 2021;325(13):1318-

1320. 
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Vaccinating Pregnant and Lactating 
Women Against COVID-19
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• All pregnant individuals who choose to receive the COVID-19 vaccine must 
be allowed to do so in alignment with their state and local vaccination 
allocation plan, including health care workers.

• Pregnant individuals who otherwise meet criteria for COVID-19 vaccine 
should not be denied the opportunity to be vaccinated, should they choose 
to do so.

• Currently, available data demonstrate that pregnant individuals are at 
increased risk of more severe illness and death due to COVID-19 than their 
non-pregnant counterparts. Providing pregnant individuals with the 
opportunity to be vaccinated can be critical to allowing them to protect 
themselves, particularly if their occupation puts them at increased risk of 
contracting the virus or if they have underlying and co-morbid conditions.

• If pregnant individuals are excluded from the opportunity to decide whether 
to be vaccinated, it violates their bodily autonomy and puts them at risk of 
severe outcomes and death related to COVID-19 illness.

Maternal Immunization Task Force & Partners Urge that 
COVID-19 Vaccine Be Available to Pregnant Individuals
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• Cancer

• Chronic kidney disease

• Chronic lung disease, including COPD, 
asthma (moderate-to-severe), 
interstitial lung disease, cystic 
fibrosis, pulmonary HTN

• Dementia or other neurologic 
conditions

• Diabetes

• Down syndrome

• Heart conditions (heart failure, 
coronary artery disease, 
cardiomyopathies, or HTN)

• HIV

• Immunocompromised state

• Liver disease

• Overweight or obese

• PREGNANCY

• Sickle cell disease or thalassemia

• Smoking, current or former

• Solid organ or blood stem cell 
transplant

• Stroke or cerebrovascular disease

• Substance use disorders

Underlying Medical Conditions Associated with High Risk 
for Severe COVID-19, CDC, March 29,2021
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• American College of Obstetrics and Gynecology, American 
Society of Reproductive Medicine, and the Society of Maternal-
Fetal Medicine made the following statement:

“We assure patients that there is no evidence that the vaccine can 
lead to loss of fertility.  While fertility was not specifically studies  
in the clinical trials of the vaccine, no loss of fertility has been 
reported among trial participants or among the millions who have 
received the vaccines since their authorization, and no signs of 
infertility appeared in animal studies.  Loss of fertility is 
scientifically unlikely.”

Medical Experts Continue to Assert that COVID-19 
Vaccines Do Not Impact Fertility
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Benefits

↓ Mortality

↓Morbidity

↓Complications

Prevention

↑Equity

To Vaccinate or Not To Vaccinate?

Risks

Safety
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Thank You


