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“A global systematic review found 
increased maternal mortality and 
stillbirths, increased ruptured ectopic 
pregnancies, and maternal stress 
during the pandemic compared to data 
prior to the pandemic, including the 
U.S., Canada, and the UK, as well as 
in moderate-income countries. These 
disparities are most significant in low 
resource settings. (3)”

“In all groups and by two weeks after 
the second dose, IgG was the dominant 
induced serum antibody for pregnant, 
lactating, and non-pregnant women. 
mRNA vaccination resulted in the 
induction of antibodies in the sera of 
vaccinated mothers; however, IgG levels 
were predominantly induced in breast 
milk compared to maternal serum.”
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The COVID-19 pandemic has had a profound impact on health-
care systems and pregnancy outcomes.  The adverse effects on 
maternal and neonatal health have not been limited to morbidity 
and mortality caused directly by SARS-CoV1-19, but also in dis-
ruption of prenatal care and fear of attending health care facilities 
that may have affected maternal well-being and their babies. (1) 
Rates of stillbirth and preterm birth have changed substantially 
during pandemic worldwide. (2) A global systematic review found 
increased maternal mortality and stillbirths, increased ruptured ec-
topic pregnancies, and maternal stress during the pandemic com-
pared to data prior to the pandemic, including the U.S., Canada, 
and the UK, as well as in moderate-income countries. These dis-
parities are most significant in low resource settings. (3)

In the US, as of 3/1/21, 73,600 COVID-19 infections and 80 ma-
ternal deaths have occurred in pregnant women. (4) SARS-CoV-2 
infection is more severe in pregnant women compared to non-
pregnant women with an increased risk of hospitalization, inten-
sive care unit admission, and death. (5) However, despite their 
increased risk, pregnant and lactating women were not eligible 
included in the initial COVID-19 vaccine trials.  However, about 
15,000 incidentally pregnant women received either the Pfizer/Bi-
oNTech or Moderna vaccines during the initial clinical trials, and 
“no red flags” were identified in terms of adverse events. (6)

Although these safety and efficacy trials did not intend to enroll 
pregnant women because of heightened safety concerns, (7-9) 
pregnant women (primarily healthcare workers) received the vac-
cine.   These concerns for enrolling pregnant or lactating women 
were heightened due to the novelty of vaccines utilizing mRNA to 
deliver SARS-VoV-2 Spike to stimulate the immune system. (10) 
While infection with wild type SARS-CoV-2 produced antibody re-
sponses in mothers with the placental transfer of IgA and IgG to 
the fetus and newborn, it was unclear whether the mRNA spike 
protein in novel vaccines would stimulate an identical or similar im-
munologic response with maternal antibodies transferred to their 
newborns and via breastmilk.  

Recently Gray et al. (11) reported data from 84 pregnant, 31 lactat-
ing, and 16 non-pregnant women (mostly healthcare workers) at 
two medical centers regarding their responses to either Pfizer/Bi-
oNTech or Modera mRNA vaccines to deliver SARS-CoV-2 spike 
antigens to the maternal immune system.  Those enrolled were 
primarily White, non-Hispanic women. Some had reported prior 
SARS-CoV-2 infection (2 pregnant, 2 lactating, and 1 non-preg-
nant).  The gestational age at vaccination was 23.2 weeks (mean), 
with 11 women receiving their first dose in the first, 39 during the 
second, and 34 in the third trimester. Notably, adverse effects dur-
ing the first dose were minimal, with vaccine-related pyrexia noted 
in 32 pregnant and 50% non-pregnant women.  Thirteen women 
delivered during the study (one at 35 weeks) and cord blood was 
available for only some of the newborns delivered.  Maternal IgM, 
IgG, and IgA responses to the Spike receptor-binding domain 
(RBD) and S1 segment of S and S2 of S were measured.  The 
immune response was robust and did not differ amongst pregnant 
or lactating women.  Robust IgM and IgA responses were found 
with less IgG.  In all groups and by two weeks after the second 
dose, IgG was the dominant induced serum antibody for pregnant, 
lactating, and non-pregnant women. mRNA vaccination resulted 
in the induction of antibodies in the sera of vaccinated mothers; 
however, IgG levels were predominantly induced in breast milk 
compared to maternal serum.

Further maternal IgG crossed the placenta to providing immunity 
to the newborn in 10/10 umbilical cord blood after maternal vac-
cination.; however, neutralizing antibodies were lower in the cord 
than the maternal sera.  A second dose boost augmented IgG lev-
els in maternal sera, translating to the enhanced transfer of IgG 
to the neonate through the placenta and via breastmilk.  While 
IgA dominates the antibody transferred from natural COVID-19, 
it is unknown whether IgG or IgA is more important for neona-
tal protection.  These small study results provide strong evidence 
that COVID-19 mRNA vaccines induce similar humoral immunity 
in pregnant and lactating women than seen in non-pregnant. (11)

A recent study reported by Pearl et al. also showed robust se-
cretion of SARS-CoV-2 specific IgA and IgG antibodies in breast 
milk for six weeks after vaccination in 84 lactating subjects. IgA 
secretion was evident as early as two weeks after vaccination, fol-
lowed by a spike in IgG after four weeks (a week after the second 
vaccine). (12) A few other studies have shown similar findings in 



“Based on these new findings and 
other information, the American College 
of Obstetrics and Gynecologists 
have revised their recommendations 
regarding COVID-19 effective March 
24, 2021. They now recommend that 
COVID-19 vaccines should not be 
withheld from pregnant individuals and 
COVID-19 should be offered to lactating 
individuals similar to non-lactating 
individuals.”
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women infected with COVID Antibodies found in the breastmilk 
of these women showed strong neutralizing effects, suggesting a 
potential protective effect against infection in the infant. (13)

Vaccination during pregnancy must show evidence of maternal 
and fetal benefits and not have adverse effects on pregnancy out-
comes.  Shimabukuro presented data on adverse events among 
pregnant and non-pregnant women receiving the vaccination 
and has established a Vaccine Adverse Event Reporting System 
(VAERS) at the CDC.  VAERs serve as an early warning system 
to detect possible safety issues with US vaccines. (14) Among the 
56,567 receiving the Moderna vaccine and 48,196 receiving the 
Pfizer-BioNTech vaccine, reports of 6,081 (6%) serious adverse 
events were reported, including headaches and pyrexia chills, 
pain, fatigue, nausea, dizziness, injection site pain, pain in the 
extremity, and dyspnea.  Among 154 vaccine-associated adverse 
events among pregnant women with mean maternal age of 33 
(range 16-51 years) with 51% receiving vaccine during the first-
trimester pregnancy or neonatal specific conditions were reported 
in 27%, with spontaneous abortion/miscarriage occurring in 29 but 
at a rate no different than among non-vaccinated pregnant women 
and three women developed premature rupture of membranes 
(data through February 16, 2021). Compared to the US popula-
tion, PPROM affects 2-4% of the singleton pregnancy population, 
versus 1.9% in the VAERS reporting. (15)  Most reports (73%) 
reports of vaccine-associated adverse events among pregnant 
women involved non-pregnancy-specific adverse events (e.g., lo-
cal and systemic reactions). (16)

Based on these new findings and other information, the Ameri-
can College of Obstetrics and Gynecologists have revised their 
recommendations regarding COVID-19 effective March 24, 2021. 
They now recommend that COVID-19 vaccines should not be 
withheld from pregnant individuals and COVID-19 should be of-
fered to lactating individuals similar to non-lactating individuals.”  
Further, ACOG recommends a conversation regarding the use of 
vaccines under an emergency authorization, but such a conversa-
tion should not be a barrier to vaccine access on a timely basis.” 
Furthermore, it is imperative women have a conversation with 
their providers to consider “the risk and potential severity of mater-
nal disease, including the severity of maternal disease, including 
the effects of disease on the fetus and newborn” with viral activity 
in their community and the safety of the vaccine for the pregnant 
patient and the fetus. These conversations or vaccine counseling 
visits must not be a barrier or requirement to receive the vaccina-
tion.  The two series of mRNA vaccine injections recommended 
for mRNA vaccines require that other vaccines such as Ddap and 

influenza be deferred for 14 days after completing the COVID -19 
vaccination period (i.e., five or six weeks after initiation).  There is 
no need to avoid initiation or discontinue breastfeeding in women 
who receive COVID-19 vaccination for women who choose to 
breastfeed.  Racial and ethnic disparities in health care delivery 
and outcomes have been reported from COVID-19 epicenters 
finding increased morbidity and mortality above the general popu-
lation.  In New York City, Latinx women were disproportionately 
represented among those affected by SARS-CoV-2 infections 
compared to white women.  Latinx women also differed signifi-
cantly in the borough of residence, insurance type, and household 
crowding, suggesting that variations in the urban environment and 
insurance-associated inequities play a more significant role than 
socioeconomic status alone in the observed disparities related to 
SARS-CoV-2 infection in an obstetric population. (17)

The need for health equity has been emphasized, especially in 
communities of color and where inequities have existed in vac-
cination distribution, especially in communities with Black and 
Latinx populations. (17)  To meet this health inequity recognizing 
a disproportionate number of COVID-19 infections among African 
Americans due to structural racism and adverse social determi-
nants of health, Loma Linda University School of Medicine mo-
bilized a “three-tiered approach” by leveraging their relationships 
with other religious organizations dedicated to confronting issues 
of bias and promoting health within the Black communities within 
San Bernardino County, California.  

They worked with pastors, coordinated educational webinars 
about COVID-19 vaccinations, distributed registration materi-
als, and created appointment lists for community members be-
fore attending a vaccination clinic.  Because attendance at large 
vaccination sites was disproportionately low among some ethnic 
groups (Blacks and Latinx), Loma Linda University mobilized 
health leaders in the Black community, including physicians, phar-
macists, and Black faith leaders, to broaden access and recep-
tiveness for vaccination participation.   Further, mobile vaccination 
clinics were held at a primarily Black church parking lot to offer a 
familiar atmosphere for vaccinations. (16) In addition, researchers 
at Loma Linda’s School of Public health have encouraged finding 
ways to leverage technologies to get to those highly vulnerable 
populations for vaccinations.

Issues to be considered when counseling pregnant persons in-
clude data from among Latinx communities; vaccine hesitancy 
has been attributed to social disadvantage, disease misinforma-
tion, immigration fears, and healthcare access challenges.  Many 
Latinx community members believed that the threat was “over-
exaggerated;” therefore, some protective measures were dis-
missed. These concerns were coupled with fear of unemployment 
and eviction, inability to self-protect from COVID-19, reluctance 
to seek health care if uninsured or undocumented, and, among 
those undocumented, fear of deportation seriously increased their 
risk of acquiring COVID-19 and the disproportionate risk of hospi-
talization and death.  Within the health care system, social isola-
tion and loneliness, language difficulties, and hospital discharge 
with insufficient information or clinical follow-up compounded 
mistrust of public health efforts.  Latinx COVID-19 advocates and 
faith and Hispanic community resiliency offered some resiliency to 
public health messaging.  However, Latinx individuals need more 
effective public health messaging to reduce testing and vaccina-
tion fears and improve vaccine access. (18) The Catholic Diocese 
has an extensive reach into the Latinx community (particularly 
undocumented, farmworkers, and migrant workers). In San Ber-
nardino and Riverside counties, Loma Linda faculty collaborated 
with the Diocese to provide vaccination sites and improve access. 
Messaging comes from the priests in Spanish supporting vaccina-
tion, emphasizing types of public health messaging shown to be 
most effective (personal communication).  
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The Centers for Disease Control and Prevention, the American 
College of Obstetricians and Gynecologists, and the Society for 
Maternal-Fetal Medicine, and the American   Academy of Pediat-
rics have each issued guidance supporting offering the COVID-19 
vaccine to pregnant women. Combining both Obstetricians’ and 
Neonatologists’ efforts coupled with religious organizations that 
reach minority women will have a greater combined impact to in-
crease vaccinations in pregnant women.  Vaccine compliance to 
protect both mothers and infants should be encouraged now with 
the added benefit of transferring maternal antibodies to her infants 
and quite possibly protecting both mothers and their infants from 
COVID-19 variants. (18)

Why are Obstetricians and Neonatologist responses to CO-
VID-19 immunizations so critically important for mothers and 
infants? 

 We contend that prospective mothers should be encouraged 
to carefully consider the benefits of vaccination on their health 
and the health of their newborn.  Breastfeeding should be en-
couraged now with the added benefit of transferring maternal 
antibodies to her infants and quite possibly protecting both 
her and her infant from COVID-19 variants. (19)

1. An essential role for neonatologists and pediatri-
cians is to ask about COVID-19 vaccination status 
during the evaluation of newborns. 

2. Removing barriers to vaccine access, mobilizing 
communities with leaders, and especially faith lead-
ers with local access using mobile clinics in commu-
nity settings will increase the likelihood of healthier 
mothers and their infants.

3. It is the mission of Obstetricians and Neonatologists 
to promote healthier mothers and infants.  It is a 
moral obligation to protect mothers and their infants 
from COVID-19 by encouraging vaccination among 
all women of reproductive age in our society for their 
well-being and that of their babies. 
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