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Abstract

Objectives: A review to assess the safety, efficacy, COVID-19 vaccination acceptance and awareness in pregnant women. Machanism:
Pregnant women diagnosed with COVID-19 are characterized by more frequent hospitalization in intensive care units and are at three
times higher risk of preterm; their newborns more often need invasive ventilation. Vaccination is the most effective preventive measures
against SARS-CoV-2, but there are still questions about safety and immune response. Pregnant women were not included in study groups
during phase III clinical trials. Findings in Brief: Vaccination during pregnancy is not associated with an increased risk of obstetric
or neonatal complications; scientific communities recommend vaccination for pregnant women, those planning for pregnancy and those
who are breastfeeding. Unfortunately, knowledge regarding COVID-19 vaccination and willingness to take vaccine during pregnancy is
low. Conclusions: General practitioners and obstetricians have a large role in increasing public awareness of COVID-19 vaccination.
No evidence of teratogenicity of the vaccine has been found.
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1. Introduction
It has been 2 years since COVID-19, caused by SARS-

CoV-2, was declared a pandemic in March 2020 [1]. De-
spite the fact that the infection is asymptomatic in two-
thirds of pregnant women, the symptomatic course of the
disease is more severe compared to that in nonpregnant
women. Pregnant women diagnosed with COVID-19 are
characterized by more frequent hospitalization in intensive
care units, need for mechanical ventilation and extracorpo-
real membrane oxygenation, and death rate, and the risk
of severe course of the disease is the highest in the third
trimester [2–5]. Fortunately, they usually require symp-
tomatic treatment. Women who are infected with SARS-
CoV-2 and present disease symptoms have less favorable
obstetric outcomes than healthy women or infected women
without infection symptoms. Symptomatic patients are at
three times higher risk of preterm delivery (mainly iatro-
genic), and intrauterine fetal demise. Moreover, the new-
borns of affected mothers more often need invasive ventila-
tion and admission to the neonatal intensive care unit which
is related to a higher percentage of preterm births (mainly
iatrogenic- urgent cesarean section performed to save the
mother) [2,5,6].

The most effective approach to prevent the severe
course of COVID-19 seems to be preventive measures
against SARS-CoV-2, which includes hand hygiene, avoid-
ance of close contact with an infected person, and vaccina-
tion [7]. Analyses of the effectiveness of preventive vac-

cinations should take into account the type of vaccine, the
number of doses administered, the variant/subvariant of the
virus, the existence of comorbidities andmedications taken,
especially immunosuppressive ones, and the time elapsed
since the administration of individual doses [8].

Currently, vaccination with mRNA vaccines is recom-
mended for pregnant women, both by researchers evaluat-
ing the safety of these vaccines and by internationally rec-
ognized scientific societies that monitor the health status of
particular social groups [9–14].

The position statement published by the Polish So-
ciety of Gynecologists and Obstetricians in April 2021
also indicated the advisability of vaccination for pregnant
women. However, due to the lack of data on evidence-
basedmedicine during the time, it was suggested that unless
there is an emergency to administer the vaccine, vaccination
should be postponed until the completion of organogenesis
in the fetus [15]. In Poland, preparations based on mRNA
technology were highly preferred, as a larger number of
published observational studies have demonstrated safety
of using this sort of vaccination among pregnant women
[15].

2. COVID-19 Vaccines Recommendations
The combined positions of societies and expert groups

on COVID-19 vaccination in pregnant women are pre-
sented in Table 1 (Ref. [2,11–16]).
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Table 1. Recommendations and positions of societies and expert groups on COVID-19 vaccination in pregnant women, including the preferred formulation.
Society Recommendations Recommended vaccine/comment Last updated Status of recom-

mendations

Royal College of Obstetricians
And Gynecologists (RCOG)
[2]

Vaccination against COVID-19 is strongly recommended and
should be offered to all pregnant women. Pregnant women are rec-
ognized as a priority group for vaccination.

Pregnant women should be offered the Pfizer-BioNTech or Mod-
erna vaccines unless they have already had one dose of the Oxford-
AstraZeneca vaccine, in which case they can complete the course with
the same vaccine or with an mRNA vaccine (provided there are no
contraindications to either).

March 7, 2022 Current

The American College of Ob-
stetricians and Gynecologists
(ACOG) [11]

The ACOG recommends to vaccinate all eligible persons aged 12
years and older, including pregnant and lactating individuals.

The mRNA COVID-19 vaccines are preferred over the J&J/Janssen
COVID-19 vaccine for all vaccine-eligible individuals, including
pregnant and lactating individuals, for primary series, primary ad-
ditional doses (for immunocompromised persons), and booster vac-
cination.

April 28, 2022 Current

Centers for Disease Control
and Prevention (CDC) [12]

COVID-19 vaccination is recommended for people who are preg-
nant, breastfeeding, trying to get pregnant now, or might become
pregnant in the future.

No safety concerns were found in animal studies. Studies in ani-
mals receiving a Moderna, Pfizer-BioNTech, or Johnson & Johnson’s
Janssen (J&J/Janssen) COVID-19 vaccine before or during preg-
nancy found no safety concerns in pregnant animals or their babies.

April 19, 2022 Current

Society for Maternal-Fetal
Medicine (SMFM) [13,14]

Pregnant, postpartum, and lactating people and those considering
pregnancy should receive the COVID-19 vaccination [14].

A clinical preference for all individuals to receive an mRNA COVID-
19 vaccine over the Janssen Biotech (J&J) COVID-19 vaccine [13].

January 1, 2022 [13] Current
March 3, 2022 [14]

Polish Society of Gynecolo-
gists and Obstetricians (PT-
GiP) [15]

COVID19 vaccines should be offered to pregnant and lactating
women. [...] each vaccination should be consulted with the ob-
stetrician in charge of the pregnancy. However, we suggest that, if
there is no indication for urgent vaccination of the pregnant woman,
the above procedure be performed after the period of organogene-
sis.

Due to the existence of far more observations and safety evaluations
of vaccination of pregnant women with mRNA vaccines, they are the
preferred ones to be used first in the fight against COVID-19 pan-
demic in pregnant women.

April 26, 2021 Current

Strategic Advisory Group
of Experts on Immunization
(SAGE) of WHO [16]

WHO has identified pregnant women as a priority-use group for
COVID-19 vaccination, given the increased risk of severe outcomes.
WHO recommends the use of all available type of vaccines in preg-
nant women when the benefits of vaccination to the pregnant woman
outweigh the potential risks.

Developmental and reproductive toxicity (DART) studies have not
shown harmful effects of the COVID-19 vaccines in pregnant animals
and their foetuses. […] On the basis of previous experience with use
of other inactivated vaccines used during pregnancy, the effectiveness
of all type of vaccines in pregnant women is expected to be compa-
rable to that observed in nonpregnant women of similar age. WHO
does not recommend delaying pregnancy or terminating pregnancy
because of vaccination. […]

December 20, 2021–
June 6, 2022

Current

WHO recommends the same use of vaccine in breastfeeding and non-
breastfeeding women.
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3. Safety of Vaccines
Pregnant women were not included in study groups

during phase III clinical trials. Similarly, immunocompro-
mised individuals were also not included. Nevertheless,
COVID-19 vaccines are still recommended for immuno-
compromised individuals because they are not live vaccines
[17] and provide substantial protection against severe infec-
tion.

Bleicher et al. [18] performed a comparative study
analyzing the effect of vaccination during pregnancy on
complications such as genital tract bleeding, gestational
diabetes, gestational hypertension, fetal growth disorders,
miscarriage, and preterm delivery [18]. Their study in-
cluded 326 patients, both vaccinated and unvaccinated.
Both groups had a similar percentage of obstetric complica-
tions. However, vaccinated individuals were found to have
a significantly lower risk of COVID-19 infection (1.5% vs
6.5%, p = 0.024, odds ratio 4.5, 95% confidence interval
1.19–17.6).

A study published in The New England Journal of
Medicine analyzed obstetric outcomes and side effects in
more than 35,000 pregnant women [10]. The analysis in-
cluded women who were vaccinated at least 30 days be-
fore their last menstrual period and women in different
stages of pregnancy. The data used for the study were ob-
tained from the v-safe application for reporting adverse re-
actions to COVID-19 vaccines and the VAERS (Vaccine
Adverse Event Reporting System). VAERS is a vaccine
safety surveillance system established by the Centers for
Disease Control and Prevention (CDC) and the US Food
and Drug Administration (FDA) in 1990 [19]. Of the
early adverse events that possibly occur after vaccination,
pregnant women slightly more likely experienced injection-
site pain than nonpregnant women, but less likely reported
symptoms such as myalgia, chills, headache, or fever. To
assess obstetric outcomes, randomly selected patients who
were indicated on the app as currently pregnant were con-
tacted. About 4000 women agreed to further analysis and
were included in the study. Of these, 2.3% were vacci-
nated during the periconceptional period without knowing
that they were pregnant, 28.6% were vaccinated in the first
trimester of pregnancy, 43.3% in the second trimester, and
25.7% in the third trimester. The frequency of preterm de-
liveries and fetus growth disturbances in this studied popu-
lation of pregnant women was similar to that of the gen-
eral population (9.4% and 3.2%, respectively). Sponta-
neous miscarriage was the most common complication, but
its frequency was not higher than that in the general pop-
ulation (12.6%). Congenital malformations were found in
2.2% of term pregnancies; however, the cases did include
any woman who received the vaccine before pregnancy or
in the first trimester.

The published studies on side effects reported by preg-
nant women have not shown complications other than those
observed in the general population [20]. Injection-site pain

and fatigue after vaccination were the most common com-
plications reported by pregnant women [21]. Among al-
most 8000 women included in the study, these complaints
were reported by 91.4% and 31.3%, respectively. One
study described a case of immune thrombocytopenia that
occurred after 13 days of vaccination (Moderna mRNA-
1273 vaccine) in the first trimester of pregnancy [22]. How-
ever, after treatment with corticosteroids, the patient was
discharged from the hospital in good condition, with no
further complications. Another similar case was described
in Qatar [23]. Pregnant women in the 8th week of preg-
nancy had a relapse of immune thrombocytopenia purpura
(ITP) after the introduction of the first dose of Pfizer SARS-
CoV2 vaccine, which worsened further after the second
dose. Fortunately, without serious complications. The
authors suggest, that women with history of ITP should
have delayed the second dose of vaccine in pregnancy.
Mendes-de-Almeida et al. [23] present more fatal case. A
pregnant woman in the 23th week of pregnancy developed
intracerebral hemorrhage localizated in the left temporal
lobe associated with vaccine-induced thrombotic thrombo-
cytopenia (VITT) 12 days after the ChAdOx1 nCOVID-19
vaccination [24]. She underwent urgent neurosurgery for
hematoma drainage and decompressive craniectomy. Un-
fortunately, after these procedures, obstetric ultrasound de-
tected fetal death. The patient died 17 days after vaccina-
tion with refractory intracranial hypertension. To the best of
our knowledge, abovementioned study was only one which
has shown an association between vaccination during preg-
nancy and increased risk of maternal or neonatal compli-
cations. Fu et al. [25] presented a systematic review of
23 studies where they shown safety, high efficacy and no
significant vaccine-related adverse events. A large multi-
center study analyzed the potential impact of the vaccine
on the risk of preterm delivery and fetal growth abnormal-
ities [26]. The study included over 36,000 unvaccinated
and only 10,000 vaccinated pregnant women. The sub-
jects received different types of vaccines. There was no
evidence showing that the vaccinated group had a higher
rate of preterm births or babies with too low a weight for
gestational age (i.e., SGA). In another study, Kharbandy et
al. [27] assessed whether COVID-19 vaccination was as-
sociated with an increased risk of miscarriage. This study
included over 100,000 pregnant women who received both
mRNA and vector vaccines. In the studied population, only
13,000 had amiscarriage. However, no correlation between
pregnancy loss and earlier vaccination (in the 28 days pre-
ceding miscarriage) was found. An important piece of ev-
idence supporting that vaccines do not affect the fetus is a
paper demonstrating that IgM antibodies are not detected
in cord blood [28]. This confirms that vaccination has no
effect on the fetal immune system. Both this study and an-
other one which showed that Spike protein was not found in
the placenta and cord blood indicate that the vaccine does
not penetrate the placental barrier [29]. The summary of
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Table 2. The safety of COVID-19 vaccination in pregnant women.
Author N (numer of

patients)
Country Study design Outcome Vaccination type Population type

Bleicher et al.
[18]

326 patients Israel,
Canada

Prospective cohort observational study: com-
pare the difference between groups (vaginal
bleeding, pregnancy loss, hypertension, gesta-
tional diabetes, and preterm birth)

The rate of composite pregnancy complica-
tions was similar between vaccinated and non-
vaccinated group (15.8% vs 20.1%, p = 0.37), re-
spectively. The risk for COVID-19 infection was
significantly lower in the vaccinated group (1.5%
vs 6.5%, p = 0.024, Odds Ratio: 4.5, 95% confi-
dence interval 1.19–17.6)

Pfizer-BioNTech, BNT162b2 Vaccinated and non-
vaccinated pregnant women

Shimabukuro et
al. [10]

35,000
(4000 preg-
nant)

USA Analyzed obstetric outcomes and side effects;
the data used for the study were obtained from
the v-safe application for reporting adverse re-
actions to COVID-19 vaccines and theVAERS

Pregnant women slightly more likely experienced
injection-site pain, but less likely reported symp-
toms such as myalgia, chills, headache, or fever.
The frequency of preterm deliveries and fetus
growth disturbances Spontaneous misscariage was
the most common complication, but its frequency
was not higher than that in the general population

mRNA COVID-19 vaccines Vaccinatedwomen, including
those who are pregnant and
vaccinated at last 30 days be-
fore the last period and during
pregnancy

Kachikis et al.
[21]

8000 USA A cohort study investigates short-term re-
actions associated with COVID-19 vaccines
among pregnant and lactating individuals vs
individuals neither pregnant nor lactating but
planning pregnancy

Injection-site pain and fatigue after vaccination
were the most common complications reported by
pregnant women these complaints were reported
by 91.4% and 31.3%, respectively

Pfizer-BioNTech BNT162b2 vac-
cine or Moderna mRNA-1273
vaccine

Pregnant and non-pregnant
vaccinated women

Fu et al. [25] 23 studies Canada A systematic search of MEDLINE, Embase,
PubMed, medRxiv, and bioRxiv

COVID-19 vaccination in pregnant and lactating
individuals is immunogenic, does not cause
significant vaccine-related adverse events or
obstetrical and neonatal outcomes

Pfizer-BioNTech BNT162b2,
Moderna mRNA-1273, Johnson
& Johnson and AstraZeneca
vaccine

Vaccinated pregnant and lac-
tating individuals

To summarize the safety, immunogenicity, and
effectiveness of COVID-19 vaccines in preg-
nancy and lactation

Lipkind et al.
[26]

46,079 USA Multicenter retrospective cohort study to eval-
uate risk for preterm and SGA at birth among
vaccinated and unvaccinated pregnant women,
accounting for time-dependent vaccine expo-
sures 

Vaccination during pregnancy was not associated
with preterm birth (adjusted hazard ratio [aHR] =
0.91; 95% CI, 0.82–1.01) and not associated with
SGA at birth (aHR = 0.95; 95% CI, 0.87–1.03)

mRNA COVID-19 vaccine Pregnant vaccinated and non-
vaccinated women
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Table 2. Continued.
Author N (numer of

patients)
Country Study design Outcome Vaccination type Population type

Kharbanda et al.
[27]

105,446 USA Data from 8 health systems over seven 4-
week surveillance periods from December
15, 2020, through June 28, 2021, were in-
cluded

Spontaneous abortions did not have an increased
odds of exposure to a COVID-19 vaccination in the
prior 28 days compared with ongoing pregnancies
(adjusted odds ratio, 1.02; 95% CI, 0.96–1.08)

BNT162b2 (Pfizer-BioNTech) ,
mRNA-1273 (Moderna) vaccines
and Ad26.COV.2.S (Janssen)

Pregnant vaccinated and non-
vaccinated women

Beharier et al.
[28]

213 Israel Maternal and fetal blood samples were
collected from parturients prior to delivery
and from the umbilical cord following de-
livery, respectively. COVID sera IgG and
IgM titers were measured

Vaccine elicits strong maternal humoral IgG re-
sponse (anti-S and RBD) that crosses the placenta
barrier and approaches maternal titers in the fe-
tus within 15 days following the first dose. IgG
transfer ratio at birth was significantly lower for
third-trimester as compared with second trimester
infection. Fetal IgM response was detected in 5
neonates, only in the infected group

BNT162b2 mRNA vaccine Pregnant: vaccinated (n = 86);
PCR-confirmed SARS-CoV-2 in-
fected during pregnancy (n =
65), and unvaccinated nonin-
fected controls (n = 62)

Prahl et al. [29] 20 USA The transplacental transfer of mRNA vac-
cine products and functional anti-SARS-
CoV-2 antibodies during pregnancy and
early infancy

Products of mRNA vaccines are not transferred
to the fetus during pregnancy, however timing of
vaccination during pregnancy is critical to ensure
transplacental transfer of protective antibodies dur-
ing early infancy

mRNA-1273 (Moderna) and
BNT162b2 (Pfizer)

Vaccinated pregnant

VAERS, Vaccine Adverse Event Reporting System.

5

https://www.imrpress.com


Table 3. Immune response and efficacy of COVID-19 vaccines in pregnant women.
Author N (numer of

patients)
Country Study design Outcome Vaccination type Population type

Collier et al.
[30]

131 USA A prospective cohort study to evaluate
the immunogenicity of COVID-19mes-
senger RNA (mRNA) vaccines in preg-
nant and lactating women

Binding, neutralizing, and functional nonneutralizing an-
tibody responses as well as CD4 and CD8 T-cell re-
sponses were present in pregnant, lactating, and nonpreg-
nant women following vaccination. Binding and neutral-
izing antibodies were also observed in infant cord blood
and breast milk. Binding and neutralizing antibody titers
against the SARS-CoV-2 B.1.1.7 and B.1.351 variants of
concern were reduced, but T-cell responses were preserved
against viral variants

mRNA-1273 (Mod-
erna) or BNT162b2
(Pfizer-BioNTech) 

Pregnant, lactating, and neither
pregnant nor lactating women who
were vaccinated or had confirmed
SARS-CoV-2 infection

Gray et al.
[31]

168 USA To evaluate the immunogenicity and
reactogenicity of coronavirus disease
messenger RNA vaccination in preg-
nant and lactating women compared
with: nonpregnant controls and natural
coronavirus disease infection in preg-
nancy

Vaccine-induced antibody titers were equivalent in preg-
nant and lactating compared with nonpregnant women. All
titers were significantly higher than those induced by se-
vere acute respiratory syndrome coronavirus 2 infection
during pregnancy (p < 0.0001). Vaccine-generated anti-
bodies were present in all umbilical cord blood and breast-
milk samples

BNT162b2
Pfizer/BioNTech
or mRNA-1273 Mod-
erna

Vaccinated pregnant and lactating
women compared with nonpreg-
nant controls pregnant women who
had confirmed SARS-CoV-2 infec-
tion during pregnancy

Prabhu et al.
[32]

122 USA Women vaccinated during pregnancy;
The relationship between maternal and
cord blood IgG levels and between IgG
placental transfer (neonatal/maternal)
ratio and time was studied

The earliest detection of antibodies in women occurred 5
days post–vaccine dose 1, and the earliest detection of an-
tibodies in cord blood occurred 16 days post–vaccine dose
1. Maternal IgG levels were significantly higher, week by
week, starting 2 weeks after the first vaccine dose (p =
0.005 and 0.019, respectively), as well as between the first
and second weeks after the second vaccine dose (p = 2e-
07). Maternal IgG levels were linearly associated with cord
blood IgG levels (R = 0.89, p < 2.2e-16). The placental
transfer ratio correlated with the number of weeks elapsed
since maternal vaccine dose 2 (R = 0.8, p = 2.6e-15)

BNT162b2
Pfizer/BioNTech
or mRNA-1273 Mod-
erna

Vaccinated pregnant women, All
tested negative for SARS-CoV-2
infection

Halasa et al.
[33]

379 USA Case-control study at 20 pediatric hos-
pitals in 17 states, to assess effective-
ness of maternal completion of a 2-
dose primary mRNA COVID-19 vacci-
nation series during pregnancy against
COVID-19 hospitalization in infants

Among 379 hospitalized infants aged <6 months (176
with COVID-19 [case-infants] and 203 without COVID-19
[control-infants]), the median age was 2 months, 21% had
at least one underlying medical condition, and 22% of case-
and control-infants were born premature (<37 weeks ges-
tation). Effectiveness of maternal vaccination during preg-
nancy against COVID-19 hospitalization in infants aged
<6 months was 61% (95% CI, 31%–78%)

mRNA COVID-19
vaccine

Infants of vaccinated during preg-
nancy and non-vaccinated women
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Table 4. COVID-19 vaccination acceptance and awareness in pregnant women.
Author N (numer of pa-

tients)
Country Study design % of acceptance Risk factors of nonacceptance vaccina-

tion
Common concerns

Levy et al.
[34]

662 USA Survey study given to pregnant women;
There were 31 questions regarding sociode-
mographics, vaccination history, previous
COVID-19 symptoms and diagnoses, atti-
tudes toward vaccines in pregnancy, and
beliefs about the COVID19 vaccination
specifically

381 of 653 women (58.3%; 95% CI,
54.5−62.2) would accept the COVID-19
vaccine while pregnant. Trust in the infor-
mation received about vaccinations was the
strongest predictor of COVID-19 vaccination
acceptance

Younger age, Black or African Ameri-
can race, Hispanic ethnicity, having less
than a bachelor’s degree, and declining
the seasonal influenza vaccine

Primary concern was risk to the
fetus or neonate (45.8%), fol-
lowed by vaccine side effects
(17.7%)

Battarbee et al.
[35]

915 USA Cross-sectional survey among pregnant
women enrolled in a prospective COVID-
19 cohort study

Only 41% reported they would get a vaccine;
Receipt of influenza vaccine during the previ-
ous season was associated with higher odds of
vaccine acceptability (aOR 2.1, 95% CI, 1.5–
3.0)

Non-Hispanic Black and Hispanic
women had lower odds of accepting a
vaccine compared with non-Hispanic
White women 

Themost frequently cited concern
was vaccine safety for their preg-
nancy (82%)

Huddleston et
al. [36]

2506 USA Survey study given to pregnant women 57.4% getting vaccinated during pregnancy;
among the unvaccinated, only 35.7% reported
vaccine acceptance

The predictors of lower odds of
vaccination were being of the Black
race compared with White race and
being counseled by a provider not to
vaccinate compared with no counseling

No information

The predictors of higher odds of vaccination
were increasing education and income, liv-
ing in a metropolitan area, and worry over
COVID-19, being counseled about vaccina-
tion by a provider was a strong predictor of
getting vaccinated compared with receiving no
counseling

Townsel et al.
[37]

4379: pregnant,
breastfeeding,
trying to conceive
and other women
of a reproductive
age

USA Cross-sectional, opt-in online survey of
the entire employee workforce at an aca-
demic medical center in the U.S. Primary
outcome was receipt of or intent to receive
the COVID-19 vaccine, classified as:
received, delayed or declined

Compared to other women of reproductive age,
pregnant participants were six times more
likely to delay COVID-19 vaccination and
twice as likely to decline, those who were
trying to conceive had nearly three times the
odds of delaying and declining the vaccine
compared to the referent. Very few physicians
delayed or declined the vaccine

Allied health professionals were slightly
more likely to reject the vaccine com-
pared to nurses. Non-Hispanic Black
participants had a fourfold increased
chance of both declining and delaying,
whereas Non-Hispanic Asian partici-
pants were significantly less likely to
decline and delay the vaccine compared
to non-Hispanic White participants

33.2% (n = 1456) of all partic-
ipants and 44.5% (n = 113) of
pregnant participants expressed at
least one concern. 
The highest rates of concern were
observed for safety and effective-
ness of the vaccine, which were
highest among pregnant and try-
ing to conceive participants 
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Table 4. Continued.
Author N (numer of

patients)
Country Study design % of acceptance Risk factors of nonacceptance vaccination Common concerns

Razzaghi et al.
[38]

135,968 USA Data from Vaccine Safety Datalink
(VSD), were analyzed to assess re-
ceipt of COVID-19 vaccine during
pregnancy

22,197 (16.3%) of whom had received ≥1 dose
of a vaccine during pregnancy. Among these
135,968 women, 7154 (5.3%) had initiated and
15,043 (11.1%) had completed vaccination during
pregnancy

Receipt of≥1 dose of COVID-19 vaccine dur-
ing pregnancy was lowest among women aged
18–24 years (5.5%), Hispanic (11.9%) and
non-Hispanic Black (Black) women (6.0%)

No information

Kuciel et al.
[39]

118 Poland An anonymous online survey was
distributed to assess the level of
acceptance of COVID-19 vaccination
among pregnant and lactating women
for themselves and their children in
Poland

The trust of pregnant and breastfeeding women
and women who have offspring in government,
in healthcare professionals, in scientific authori-
ties, and sound scientific data is strongly associ-
ated with vaccine acceptance and may influence
an individual’s decision to perceive recommended
actions as beneficial to the society as a whole.
Pregnant women are 4 times more likely to trust
government health information than non-pregnant
women (OR = 4.150; p = 0.009)

Breastfeeding women declared that they vac-
cinate their children as opposed to non-
breastfeeding women (p = 0.001)

No information

Therefore, they were determined to get vacci-
nated themselves (p = 0.006)
Women aged 35–40 believed less that vacci-
nations were safe and effective in opposite to
30–35
Women with lower education think less that
vaccinating children is safe and effective in
preventing infectious diseases compared to
women with higher education (p = 0.055)
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abovementioned reviews and studies are presented in the
Table 2 (Ref. [10,18,21,25–29]).

4. Immune Response and Efficacy
Many studies have analyzed the immune response af-

ter vaccination in pregnant women. A majority of these
showed that the response in these women was the same as
that in nonpregnant women. One study confirmed that the
immune response, as measured by the increase in both IgG
antibodies (humoral immunity) and T lymphocytes (cellular
response), is identical in nonpregnant, pregnant, and breast-
feeding women [30]. Similar findings were reported by
Gray et al. [31], who indicated that the immunogenicity
of the vaccine was comparable in pregnant, nonpregnant,
and breastfeeding groups. The authors also detected IgG
antibodies in cord blood and breast milk. An analysis per-
formed at a large academic center in NewYork revealed that
antibody production starts 5 days of vaccination in pregnant
women, and the antibodies are found in the cord blood after
16 days of vaccination [32]. This suggests that vaccination
up to 2 weeks before delivery provides passive protection to
the newborn. Halas et al. [33] evaluated the need for hospi-
talization of children under 6 months of age who were diag-
nosed with COVID-19. The authors found that children of
mothers who were vaccinated before 20 weeks of gestation
had a 32% lower risk of hospital treatment than children
born to women who were not vaccinated. In contrast, vac-
cination after the 20th week minimized the risk of hospital-
ization by as much as 80%. These differences are probably
due to the decrease in antibody concentrations with increas-
ing time since vaccination and seem to suggest that women
who were vaccinated in early pregnancy should receive a
booster dose. However, it is important to remember that
vaccination is primarily intended to protect the woman from
the severity of the disease and it is not advisable to postpone
it in order to maximize the possible benefits to the newborn.
Table 3 (Ref. [30–33]) summarized abovementioned stud-
ies.

5. Vaccination Acceptance and Awareness
among Pregnant Women

Studies analyzing the willingness of pregnant women
to be vaccinated have not shown promising results. A ma-
jority of them indicate a low acceptance of vaccination,
ranging between 30% and 58% [34–36]. In a review by
Battarbee et al. [35], 41% of pregnant women expressed
a willingness to get vaccinated. The main reason for re-
fusal stated by participants was concern about the safety of
the vaccine (82% of respondents). Women who had pre-
viously received the influenza vaccine were significantly
more willing to be vaccinated for COVID-19. However, it
seems comforting that women who received information on
the vaccine from their doctors were more likely to agree to
vaccination. The US study attributed the low acceptance of
vaccination among pregnant women to a lack of confidence

in the efficacy of the vaccine and fear of side effects, espe-
cially on the fetus [34,37]. Among different populations,
vaccination rates were lower among African-American and
Latino pregnant women. The rates were also shown to be
the lowest in the youngest age group [38]. It was found that
only 5.5% of women aged 18–24 years had received the
vaccine. According to a Polish study, the faith of pregnant
and breastfeeding women in the vaccine is strongly related
to the opinions of the government, medical authorities, and
health care workers [39]. Thus, the dissemination of accu-
rate information on vaccination by medical personnel and
social campaigns is very important. This can significantly
increase the level of trust and awareness regarding the ef-
fectiveness and safety of the vaccine and consequently in-
crease the percentage of vaccinated pregnant women. The
abovementioned studies and reviews are summarized in the
Table 4 (Ref. [34–39]).

6. Summary
This study indicates that pregnant womenmust be vac-

cinated to protect against COVID-19. This population is at
a higher risk of more severe disease and is more susceptible
to infection compared to the general population. Vaccina-
tion during pregnancy is not associated with an increased
risk of obstetric or neonatal complications, and no evidence
of teratogenicity of the vaccine has been found. Scien-
tific communities around theworld, including theAmerican
College of Obstetricians and Gynecologists (ACOG), the
Royal College of Obstetricians andGynecologists (RCOG),
the Society for Maternal-Fetal Medicine (SMFM), as well
as the World Health Organization (WHO) and CDC, rec-
ommend vaccination for pregnant women as well as those
planning for pregnancy and those who are breastfeeding.
Knowledge regarding COVID-19 vaccination and willing-
ness to take vaccine during pregnancy is low; information
campaigns and, above all, general practitioners and obste-
tricians have a large role in increasing public awareness of
COVID-19 vaccination. Every pregnant woman should be
informed of the possibility, and indeed the necessity, of vac-
cination, and refusal should be recorded in the medical file.
Vaccine for COVID-19 can also be given with other vacci-
nations; however, an interval of 14 days between other vac-
cines is recommended, with the exception of the seasonal
influenza virus vaccine which can be given concurrently.
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