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Pregnancy and COVID-19 

According to United States (U.S.). Center for Disease Control (CDC), ¼ of 

reproductive aged women (i.e., 15–49 years of age) hospitalized with COVID-19 from 

March 1–August 22, 2020 were pregnant, and pregnant women were more likely to 

require mechanical ventilation than nonpregnant women (1).  The CDC also reports that 

women infected with SARS-CoV-2 during pregnancy are at a higher risk for preterm 

birth (2). Gestation-associated physical, immunological, and endocrinological changes 

typically place pregnant women and their fetuses at greater risk for severe 

complications caused by infectious diseases, which is not unique to SARS-CoV-2 (3).  

 

Vaccination in pregnant women 

Vaccines are the best defense against many infectious diseases, including 

COVID-19, with numerous diverse platforms already authorized for use or in Phase III 

randomized clinical trials (4). The COVID-19 mRNA vaccines (Pfizer-BioNtech 

BNT162b2 and Moderna mRNA-1273) currently utilized for mass vaccination are not 

live vaccines, nor do they use an adjuvant. As such, the American College of 

Obstetricians and Gynecologists (ACOG), and Society for Maternal-Fetal Medicine 

(SMFM) recommend that COVID-19 vaccines should not be withheld from pregnant and 

lactating individuals. To date, however, none of the approved COVID-19 vaccines have 

been tested for safety, immunogenicity, reactogenicity, or efficacy in pregnant women or 

for effects on fetal programming. 

The CDC and the independent Advisory Committee on Immunization Practices 

(ACIP) position on the Pfizer-BioNTech and Moderna COVID-19 vaccines is that 



pregnant women included in the current Phase I groups recommended to receive the 

vaccine  (e.g., healthcare workers) should make a personal decision about receiving the 

vaccine. The CDC and ACIP indicate that pregnant women should discuss this decision 

with their healthcare providers, which is consistent with the recommendations from 

ACOG and SMFM, and acknowledges the limited evidence available about COVID-19 

vaccines during pregnancy (5, 6). The director of the Center for Biologics Evaluation 

and Research (CBER) at the Food and Drug Administration (FDA) made similar 

remarks at an online press conference about the emergency use authorization (EUA) of 

the Pfizer-BioNTech vaccine in December (7). Other than remarks made at a press 

conference, the FDA has provided no direct guidance on the use of COVID-19 vaccines 

in pregnant women. Instead, the FDA mentions pregnant women in the EUA letters and 

factsheets for healthcare providers for the individual vaccines (8-11). For example, the 

EUA letters for both the Pfizer-BioNTech and Moderna vaccines include stipulations 

requiring post-authorization observational studies of the vaccines and mention pregnant 

women as a population of interest for these studies (9, 11). Additionally, the EUA 

factsheets for healthcare providers for both vaccines indicate that there is insufficient 

data on vaccine risk in pregnancy (8, 10). Specific to the Moderna vaccine, is the 

mention of a reproductive toxicity study in female rats, where vaccine-related adverse 

effects on female fertility, fetal development, and postnatal development were 

evaluated, with no adverse events reported. There also is a pregnancy exposure 

registry, to monitor pregnancy outcomes in women administered the Moderna vaccine 

during pregnancy (8). The FDA recognizes the importance of understanding the 

potential reproductive consequences of COVID-19 vaccines, as evident by the 



recommendation that developmental and reproductive toxicity studies be done with 

potential vaccine candidates (12). Neither Moderna nor Pfizer have put forth statements 

on their vaccines and pregnancy; thus, the FDA documents and CDC webpage are the 

only resources for healthcare providers and their patients to determine if vaccination 

during pregnancy is appropriate. 

 

Key gaps in knowledge 

 Data from German and U.S. trials of the Pfizer-BioNtech mRNA vaccine 

(BNT162b2) indicate a broad immune response to the vaccine with induction of 

neutralizing antibody responses as well as helper T cell type 1 (Th1) CD4+ cells and 

expansion of effector memory CD8+ T cells in participants (both men and nonpregnant 

women) (13, 14). Whether this same immunophenotypic response is observed in 

pregnant women is currently unknown. These data raise concerns because successful 

pregnancy outcomes are heavily depended on heightened helper T cell type 2 (Th2) 

and regulatory T cell activity, with reduced Th1 responses (3). Disruption of the balance 

of CD4+ T cell responses during pregnancy is associated with adverse perinatal 

outcomes, including fetal loss and preterm birth (15). Furthermore, there are concerns 

that neonates born to mothers with altered CD4+ T cell responses may have long-term 

sequelae (16). 

The ethics of testing vaccines in pregnant women have been debated for many 

years (17). Exclusion of females of reproductive ages from clinical trials began with the 

1974 National Research Act. One goal of this Act was to protect pregnant females and 

their fetuses from adverse outcomes, but the unintended consequence was complete 



exclusion of females despite advocacy around autonomous informed consent (18).  In 

the early 1990s, the Food and Drug Administration (FDA) and the National Institutes of 

Health (NIH) in the U.S., with advocacy from U.S. Congresswomen, recommended that 

clinical trials include female subjects (18). Although females are now included in clinical 

trials of drugs, devices, and biologics, there remains inadequate analysis of whether: 1) 

outcomes differ between females and males, 2) pregnancy alters the effectiveness of 

treatments, or 3) how treatments affect fetal programming.  

None of the COVID-19 vaccine trials have explicitly discussed how risks and 

other ethical challenges may have impacted trial enrollment of pregnant women, 

especially when convalescent plasma is safely used in pregnancy (19) and pregnant 

women are allowed to enroll in the U.S. National Convalescent Plasma Study. No 

published preclinical animal studies have tested COVID-19 vaccines for safety and 

toxicity in pregnant females, which is truly a missed opportunity.  

Animal models, including mice (20), ferrets (21), sheep (22), and non-human 

primates (23) have been used to test other vaccines during pregnancy. The package 

inserts for Fluzone Quadrivalent, FLUAD® (i.e., adjuvanted influenza vaccine), 

BEXSERO (i.e., Meningococcal Group B vaccine), and SHINGRIX (i.e., adjuvanted, 

recombinant Zoster vaccine) indicate testing in either pregnant rabbits or rats. While 

animal models are not a complete representation of human pregnancies (24), they can 

be used early in the vaccine development pipeline to provide empirical data for inclusion 

of pregnant women in subsequent clinical trials (Figure 1). Although the U.S. FDA 

recommends that the vaccine pipeline include pregnant animals, there is not adequate 

oversight to ensure compliance. By partnering with academics in maternal-fetal 



medicine, immunology, microbiology, and veterinarian medicine, preclinical vaccine 

data could be easily expanded to include data on pregnant females earlier in the 

vaccine development pipeline (Figure 1).  

Conclusions 

It is not ethical to ask pregnant women and their medical providers to make 

decisions about the COVID-19 vaccine in pregnancy and the implications for the health 

of the pregnancies, and fetal and neonatal development, with little to no empirical 

evidence upon which to base such decisions. Other than live virus vaccines, there is no 

ethical reason to not include pregnant women in Phase III trials of the COVID-19 

vaccines, especially if preclinical safety and toxicology data were available in animal 

models. Greater consideration of women’s health in vaccine studies is encouraged. 
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The vaccine development pipeline has been accelerated for SARS-CoV2, including 
overlapping of clinical trial phases and at risk production of vaccines still in clinical trials. 
Despite this, it is vital that factors such as age, sex, and pregnancy be considered 
throughout the development process. Vaccine platforms are designed in early 
exploratory studies, and for SARS-CoV2, much of this discovery was taken from 
platforms designed for SARS-CoV and MERS-CoV. These platforms are then tested in 
preclinical animal models for characterization including safety, toxicity, and 
immunogenicity. Diverse animal models, including rodents and nonhuman primates, of 
both sexes as well as those that are aged or pregnant can help to elucidate how diverse 
populations will react to vaccine candidates.  After preclinical studies, an investigational 
new drug (IND) application is submitted, and once approved, the vaccine candidate can 
be tested in humans in clinical trials. During the enrollment process, there should be 
sex-balanced enrollment as well as enrollment of older adults and pregnant women, if 
the animal data supports safety and efficacy in these groups. With the data from these 
trials, a biologics license application (BLA) is submitted to regulatory agencies for 
approval and/or emergency use authorization (EUA). When SARS-CoV2 vaccines are 
widely distributed, it is vital that pregnant women have access to the vaccine and that 
there are empirical data supporting the safety and efficacy in pregnant women. Image 
generated with Biorender. 
 


