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ABSTRACT
Background:  Recent studies have shown that pregnant women were more likely to experience COVID-19 

complications than non-pregnant women, especially during the third trimester. Thus, the objective of the 
present systematic review is to investigate the literature so as to estimate the safety of COVID-19 vaccination 
during gestation, regardless of the trimester of pregnancy. 

Methods: This systematic review was performed based on PRISMA statement and our search included 
four databases: Medline, PubMed, EMBASE and Google Scholar. Original studies were included. The 
following search terms were used: coronavirus disease, coronavirus, COVID-19, SARS-CoV-2, vaccine, 
vaccination, immunity, immunization, pregnancy, gestation, pregnant women, adverse outcomes, impact, 
safety, risk assessment and all possible combinations between them. 

Results: The search strategy identified 153 unique items. After the initial screening process, 12 studies 
underwent full text review and five studies, which met all inclusion criteria, were ultimately included in our 
systematic review. All four studies claim that COVID-19 vaccination does not have a negative influence on 
pregnancy and can be beneficial for both the women and their newborns.  

Conclusions: More clinical trials assessing pregnancy outcome and the value of COVID-19 vaccines in 
pregnant women are urgently needed. It is vital to determine the most appropriate timing of vaccination 
across the three trimesters of pregnancy in order to optimize the balance between vaccine efficacy and 
maternal and foetal safety. Future studies should evaluate the maternal–neonatal transfer of SARS-CoV-2 
antibodies as well as long-term infant outcome after administration of the COVID-19 vaccine prenatally.

Keywords: coronavirus disease, coronavirus, COVID-19, SARS-CoV-2,  
vaccine, vaccination, immunity, maternal immunization, pregnancy,  

gestation, pregnant women, adverse outcomes, impact,  
safety, risk assessment.
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BACKGROUND

In December 2019, a novel type of viral 
pneumonia emerged in Wuhan, China, 
which was later named coronavirus disease 
(COVID-19) (1). COVID-19 is caused by 
the severe acute respiratory syndrome co-

rona virus 2 (SARS-CoV-2), which can lead to 
acute respiratory disease. This is associated with 
highly non-specific symptoms, including fever, 
dry cough and dyspnoea (2), which leads to se-
vere illness and requires admission to hospital for 
supportive care in around one in five people (3).

As of December 2020, nearly 64 million peo-
ple have been infected with the SARS-CoV-2 
worldwide, with nearly 1.5 million deaths glo-
bally. The impact of this virus has continued to 
overwhelm hospital infrastructure and deman-
ded remodeling of healthcare systems (4). In an 
attempt to stop the spread of COVID-19 pan-
demic, mass vaccination campaigns commenced 
worldwide. The first mRNA vaccine was initiated 
and, in July 2020, phases 2/3 of the leading vac-
cine (Pfizer-BioNTech, BNT162b2) began, priori-
tizing health care workers and high-risk popu-
lations such as elderly people and those with 
comorbidities (5). The BNT162b2 vaccine is 
based on a novel approach that utilizes mRNA to 
synthesize the spike protein of SARS-CoV-2, 
which is recognized by the immune system (6). 
Both Pfizer and Moderna have manufactured 
mRNA-based vaccines with 95% and 94.1% ef-
ficacy against SARS-CoV-2, respectively. Another 
type of COVID-19 vaccination has been manu-
factured by AstraZeneca using a viral vector. This 
has also demonstrated an early efficacy and this 
next-generation platform has previously been 
utilized for the Ebola vaccine and administered 
during pregnancy with an acceptable safety pro-
file. As a result of this situation affecting the 
whole planet, approval of these vaccines had a 
crucial impact on the ongoing pandemic. How-
ever, there is a lack of data regarding COVID-19 
vaccination during pregnancy (4).

According to the US Centers for Disease Con-
trol and Prevention (CDC), approximately 25% 
of women of reproductive age hospitalized with 
COVID-19 between 1 March and 22 August 
2020 were pregnant (7). Accumulating evidence 
indicates that pregnant women are more likely to 
experience COVID-19 complications than 
non-pregnant ones, especially during the third 

trimester. Pregnant women with COVID-19 at-
tending or admitted to hospital for any reason 
are less likely to manifest symptoms such as fe-
ver, dyspnoea, and myalgia, and are more likely 
to either be admitted to intensive care or require 
invasive ventilation than non-pregnant women 
of reproductive age. Pre-existing comorbidities, 
non-white ethnicity, chronic hypertension, pre-
existing diabetes, high maternal age, and high 
body mass index (BMI) are risk factors for severe 
COVID-19 in pregnancy. It has been suggested 
that pregnancies complicated by COVID-19 had 
a higher risk for caesarean delivery, foetal dis-
tress, preeclampsia and perinatal death. Also, 
pregnant women with COVID-19 are more like-
ly to deliver preterm and not only do they have 
an increased risk of maternal death, but their ba-
bies are more likely to be admitted to the neona-
tal unit (8).

Despite this increased risk, and current deli-
beration by the US Food and Drug Administra-
tion (FDA) on whether to include pregnant wo-
men in clinical trials, pregnant women were not 
included in the initial COVID-19 vaccine trials 
(5). Also, no official recommendation was pu-
blished to vaccinate pregnant women due to the 
lack of evidence regarding safety, since this po-
pulation was excluded from phase II/III trial. De-
spite these recommendations and as a result of a 
sudden increase in morbidity and intensive care 
unit (ICU) admission in this population, the 
Israeli Ministry of Health decided not to with-
hold vaccination from pregnant women. Initially, 
the vaccine was available only to high-risk preg-
nant women; however, several weeks later, the 
reco mmendations have changed and the vac-
cine was recommended to all pregnant women 
at any gestational age due to the dramatic in-
crease in morbidity caused by COVID-19 (9).

The worldwide COVID-19 pandemic conti-
nues to spread, causing substantial morbidity 
and mortality. To date, more than 80,000 preg-
nant women have been infected in the U.S. and 
the estimated global number of pregnant women 
infected with COVID-19 is likely to reach over 
one million this year (10). As a result of this, the 
World Health Organization (WHO), Centers for 
Disease Control (CDC), the American College of 
Obstetricians and Gynecologists (ACOG) and 
multiple national immunization advisory com-
mittees state that pregnant women, who are part 
of a high-risk group can be offered vaccination. 
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Since early on the pandemic, experts have con-
sistently advocated for inclusion of pregnant 
women in trials of therapeutics and vaccines 
(11), while the German national vaccination 
commission (Ständige Impfkommission, STIKO) 
does not recommend vaccination for pregnant 
and breastfeeding women in general (12). Preg-
nant women now face a more difficult choice 
around vaccination than the general population 
(11). Their trimester, education level, employ-
ment status, and previous live births are impor-
tant determinants for COVID-19 vaccine accep-
tance among the target population. Regarding 
psychosocial predictors, media/social media use, 
trust in the government, pharmaceutical indus-
try, and healthcare professionals, partners, and 
the risk-benefit ratio were significant promoters 
of COVID-19 vaccine acceptance (13). Regard-
less of these factors, the safety of their unborn 
infant was the primary women’s concern (14). 

Crucial data for decision-making and coun-
seling regarding COVID-19 vaccination in preg-
nancy are still limited. Thus, the aim of the pre-
sent systematic review is to investigate the 
literature so as to estimate the safety of COVID-19 
vaccination among pregnant women compared 
with unvaccinated pregnant women, regardless 
of the trimester of their pregnancy. q  

MATERIALS AND METHODS

The Preferred Reporting Items for Systematic 
Reviews and MetaAnalyses (PRISMA) guide-

lines were followed in order to conduct a sys-
tematic review of the literature (15).

Information sources
The search strategy for the review was primarily 
directed towards finding papers that have been 
published in journals and conference procee-
dings via widely accepted literature search en-

gines and EMBASE, MEDLINE and Google Scho-
lar databases. No language limits were applied 
and foreign texts were translated. Studies were 
included in the present systematic review if they 
had been published within the last two years. 
Specifically, the initial results were downloaded 
in October 2021, with updated searches being 
performed in January 2022. 

Search strategy
Appropriate subject headings and special key-
words were used for each database. These key-
words and terms included the following subject 
headings: coronavirus disease, coronavirus, 
COVID-19, SARS-CoV-2, vaccine, vaccination, 
immunity, maternal immunization, pregnancy, 
gestation, pregnant women, adverse outcomes, 
impact, safety, risk assessment and all possible 
combination of these terms. Keywords and terms 
were searched for in the titles, abstracts and full 
texts of scientific studies.

Eligibility criteria
The present study was limited to articles that 
were written in English and representing the 
most recent literature. Every recent study that 
gave information about the safety of COVID-19 
vaccination during pregnancy was included in 
the initial study selection. As for the characteris-
tics of trial participants, every pregnant woman 
who was vaccinated against COVID-19 was in-
cluded in the initial screening process. The fol-
lowing exclusion criteria were used: women 
who were either fully vaccinated (any number of 
doses) before pregnancy or after birth, or had 
undocumented COVID-19 disease or vaccine 
status, or had pre-admission COVID-19 virus 
disease or positive COVID-19 PCR test, or had a 
positive PCR test result during admission and 
hospitalisation; also, pregnant women were ex-
cluded from the present study if they had preg-

TABLE 1. 
Exclusion 
criteria
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nancies complicated by foetal aneuploidy or ge-
netic syndromes. All vaccinated women who 
met the inclusion criteria were eligible and com-
pared with unvaccinated pregnant women. So, 
all studies included both vaccinated for 
COVID-19 pregnant women and non-vaccina-
ted ones, and differences in adverse maternal-foe - 
tal-neonatal outcomes between these two groups 
were estimated. q

 
RESULTS

The search strategy identified 153 unique re-
cords. After the initial screening process and 

after having read the titles and abstracts of all 
identified studies, 12 studies underwent full text 
review, of which seven were excluded as they 
did not meet all inclusion criteria: five of them 
because they compared pregnant women with 
non-pregnant ones and the remaining two stu-
dies because they included women who were 
positive for SARS-CoV-2 during pregnancy. Fi-
nally, five studies were found to meet the inclu-
sion criteria, being ultimately eligible for the sys-
tematic review. They were conducted between 
2020 and 2022 and their sample sizes were 
ranging from 213 to 15060. These studies were 
conducted across several continents, including 
three studies in Israel, one in the United King-
dom and one in Finland. Specifically, they were 
undertaken at two university-affiliated medical 
centres in Jerusalem, Israel [(The Shaare Zedek 
Medical Center (SZMC) and the Bikur Holim 
Medical Center (BHMC), a large state-mandated 
health care organization in Israel], the St George's 
University Hospitals National Health Service 
Foundation Trust, London, United Kingdom, and 
the local Helsinki committee. All studies aimed 
to determine the safety of COVID-19 vaccina-
tion during pregnancy. 

COVID-19 vaccination and adverse 
maternal-foetal-neonatal outcomes 
A cohort study conducted in the United King-
dom included 1368 pregnant women who gave 
birth at St George’s University Hospitals National 
Health Service Foundation Trust, London, be-
tween March 1, 2020, and July 4, 2021. In total, 
140 women received at least one dose of the 
COVID-19 vaccine and 1188 women did not; 
85.7% received their vaccine in the third trimes-
ter of pregnancy and 14.3% in the second tri-
mester. In total, 127 (90.7%) received a messen-
ger RNA vaccine and 13 (9.3%) a viral vector 
vaccine. The uptake of COVID-19 vaccination 
and its determinants was the primary outcome of 
the study, and perinatal safety outcomes the se-
condary outcomes. We collected data on 
COVID-19 vaccination uptake, vaccination type, 
gestational age at vaccination, and maternal 
characteristics, including age, parity, ethnicity, in-

TABLE 2. Search terms used in the study

FIGURE 1. Selection process of included studies
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dex of multiple deprivation score, and comor-
bidities, as well as about perinatal outcomes, in-
cluding stillbirth (foetal death at ≥24 gestational 
weeks), preterm birth, foetal and congenital ab-
normalities and intrapartum complications. The 
results showed that the rates of adverse pregnan-
cy outcomes of the 133 women who received at 
least one dose of a COVID-19 vaccine were 
similar to those of the unvaccinated pregnant 
women. Specifically, the rates of the two groups 
were as follows: stillbirth (0.0% vs 0.2%), foetal 
abnormalities (2.2% vs 2.5%), postpartum hae-
morrhage (9.8% vs 9.0%), caesarean delivery 
(30.8% vs 34.1%), small foetus for the gestational 
age (12.0% vs 12.8%), maternal high-dependen-
cy unit or intensive care admission (6.0% vs 
4.0%), and neonatal intensive care unit admis-
sion (5.3% vs 5.0%). Intrapartum pyrexia (3.7% 
vs 1.0%) was significantly increased in the vacci-
nated group but the borderline statistical signifi-
cance was dramatically reduced after excluding 
women with antenatal COVID-19 infection (16).

Another broader prospective observational 
study, which was conducted in Finland, used on-
line questionnaires to study both vaccinated and 
unvaccinated pregnant women in order to com-
pare the short-term outcomes between the two 
groups during pregnancy. Specifically, they used 
an online Google Forms questionnaire targeting 
groups on Facebook and WhatsApp. A second 
questionnaire was sent one month after the first 
one to obtain further information. The first ques-
tionnaire collected data about maternal age, last 
menstrual period, previous pregnancy loss, pre-
sence of any risk factors for COVID-19, whether 
they have received the COVID-19 vaccine and 
the gestational age at which they have received 
it, whether they were planning to be vaccinated 
soon and whether they have refused the vaccine 
or they were still considering it. In the second 
questionnaire, non-vaccinated women were 
asked to provide the reason for declining vacci-
nation, and all women, regardless of their vacci-
nation status, were asked if they had been dia-
gnosed with any of the following pregnancy 
complications: vaginal bleeding, pregnancy loss 
during the first trimester (up to 13 weeks of ges-
tation), pregnancy loss during the second trimes-
ter (14–28 weeks of gestation), gestational diabe-
tes, premature birth, premature contractions, 
and foetal growth restriction. Overall, 432 wo-
men answered the first questionnaire and 326 

the second one. Among them, 124 were vacci-
nated and 202 unvaccinated. Vaccination rate 
increased from 25.5% to 62% within a month. 
Maternal age, gestational age and number of 
children were similar in both groups. The results 
showed that the rates of pregnancy complica-
tions were similar between the vaccinated and 
unvaccinated groups (15.8% vs 20.1%). Specifi-
cally, the following complication rates were seen: 
foetal growth restriction (1.5% vs 0.0%), preg-
nancy loss up to 13 weeks (0.9 vs 0.8), postpar-
tum bleeding (1.9 vs 5.6) and premature con-
structions (1.9 vs 3.2). Also, the risk of COVID-19 
infection was found to be almost five times lower 
in the vaccinated group compared to the unvac-
cinated one (10).

Another retrospective cohort database study, 
which was conducted in Israel, included preg-
nant women (>18 years old) who gave birth at 
>24 weeks of gestation, between January and 
April 2021. In total, 712 of them received two 
doses of a COVID-19 vaccine and they were 
compared with 1063 unvaccinated women. The 
study objective was to evaluate the influence of 
COVID-19 vaccination during the third trimester 
of pregnancy on maternal and neonatal out-
comes. The overall uptake of one or both vac-
cines was 40.2%. The results showed the follo-
wing adverse maternal outcomes for vaccinated 
vs non-vaccinated pregnant women: delivery 
<34 gestational weeks 2.8% vs 2.8%, delivery 
<36 gestational weeks 1.0% vs 0.9%, meco-
nium-stained amniotic fluid 14.5% vs 16.2%, 
chorioamnionitis 2.0% vs 2.4%, caesarean deli-
very 11.5% vs 7.6%, prolonged hospital stay 
1.5% vs 2.4%, episiotomy 9.7% vs 10.5%, mater-
nal ICU admission 0% vs 0% and postpartum 
hae morrhage 7.3% vs 10.0%. Overall, the com-
bined adverse maternal outcome rates were 
24.2% vs 23.6%. The neonatal outcomes of vac-
cinated versus unvaccinated women were as fol-
lows: 1-min Apgar score <7 4.2% vs 4.6%, 
5-min Apgar score 2.9% vs 2.5%, intrauterine 
foetal death 0.7% vs 0.5%, meconium aspiration 
syndrome 0% vs 0%, mechanical ventilation 
0.8% vs 1.5%, hypoglycaemia 2.4% vs 2.4%, 
sepsis 0.2% vs 0.1% and birth asphyxia 0.2% vs 
0.9%. Overall, the combined adverse neonatal 
outcome rates were 7.9% and 11.4%. In sum-
mary, the rates of both maternal and neonatal 
outcomes were found to be similar between the 
two groups (17).
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Maternal and foetal antibodies against 
SARS-CoV-2 in infected and vaccinated 
uninfected pregnant women
A multicenter study performed in eight medical 
centers across Israel included three study groups 
of pregnant women: vaccinated subjects 
(n = 86), PCR-confirmed SARS-CoV-2-infected 
during pregnancy (n = 65), and unvaccinated 
non-infected controls (n = 62). Maternal and 
foetal blood samples were collected from those 
groups prior to delivery and from the umbilical 
cord following delivery, respectively. Serum IgG 
and IgM titters were measured using the Milli-
plex MAP SARS-CoV-2 Antigen Panel. A gradual 
rise in IgG humoral response (anti-S1, -S2, -BD, 

and -N) was detected during the first 45 days af-
ter infection. In the same period, vaccinated par-
ticipants who received the first BNT162b2 dose 
showed a rapid IgG response to S1, S2, and RBD 
but not N, resulting in high titter values by day 15 
after the first dose. A further rise in IgG was ob-
served following the second dose. At the time of 
delivery, maternal IgG for S1 and RBD were sig-
nificantly higher in vaccinated women, while IgG 
for S2 and N were significantly higher in 
PCR-positive women. Foetal IgG for S2 and N 
were significantly lower in cord blood samples of 
vaccinated women, while foetal IgG for S1 and 
RBD did not differ from those of PCR-positive 
women. There were no differences between the 

Covid19 vaCCination and PregnanCy

TABLE 3. Characteristics of included studies
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correlation slopes of the SARS-CoV-2–infected 
group and the vaccinated group for any type of 
antibodies, suggesting similar placental antibody 
transfer following SARS-CoV-2 infection and vac-
cination (11).

Association between receipt of BNT162b2 mRNA 
vaccine and risk of SARS-CoV-2 infection among 
pregnant women
A retrospective cohort study within the pregnan-
cy registry of a large state-mandated health care 
organization in Israel included 7530 vaccinated 
and 7530 matched unvaccinated women, of 
which 46% and 33% were in the second and 
third trimester, respectively, with a mean age of 
31.1 years. The primary outcome was docu-
mented SARS-CoV-2 infection 28 days or more 
after the first vaccine dose. SARS-CoV-2 infec-
tion was defined as a positive real-time PCR test 
result obtained from a nasopharyngeal swab. 
The tests are freely offered to all Israeli citizens 
and therefore, no referral is needed. Both as-
ymptomatic and symptomatic patients were in-
cluded in the study. In addition, the following 
pregnancy- and birth-related complications were 
examined as exploratory outcomes. Among in-
fected women, they described the proportion of 
subjects in the vaccinated and unvaccinated 
groups who required hospitalization. There were 
118 SARS-CoV-2 infections in the vaccinated 
group and 202 in the unvaccinated one. Among 
infected women, 88 of 105 (83.8%) were symp-
tomatic in the vaccinated group vs 149 of 
179 (83.2%) in the unvaccinated  one. During 
the 28 to 70 days of follow-up there were 
10 infections in the vaccinated group and 46 in 
the unvaccinated one. The hazards of infection 
were 0.33% vs 1.64% in the vaccinated and un-
vaccinated groups, respectively, representing an 
absolute difference of 1.31%. Vaccine-related 
adverse events were reported by 68 patients and 
none was severe. The most common symptoms 
included headache (n = 10, 0.1%), general 
weakness (n = 8, 0.1%), non-specified pain 
(n = 6, <0.1%), and stomach ache (n = 5, 
<0.1%). Three of these women were also infec-
ted with SARS-CoV-2 near vaccination; a manual 
review of their symptoms indicated that they 
were more likely associated with the infection 
rather than the vaccine. None of the reports in-
dicated prolonged fever. According to the ex-
ploratory outcomes, the rates in vaccinated and 

unvaccinated women were as follows: 
SARS-CoV-2-associated hospitalization 0.2% vs 
0.3%, abortion 1.7% vs 1.6%, intrauterine growth 
restriction 0.5% vs 0.5%, preeclampsia 0.3% vs 
0.3%, maternal death 0% vs 0%, obstetrics pul-
monary embolism 0% vs 0% and preterm birth 
(<37 weeks) 5.6% vs 6.0% (18). q 

DISCUSSION

Despite the fact that COVID-19 infection in 
pregnancy has been associated with signifi-

cant adverse maternal and neonatal outcomes in 
multiple studies, most pregnant women were still 
confused about COVID-19 vaccination during 
pregnancy. Sociodemographic factors associated 
with increased vaccination rates in pregnancy in-
clude older age, higher level of maternal educa-
tion, non-smoking, use of infertility treatment 
and lower gravidity (19). In addition, a recent 
study conducted in the United States on a similar 
study population explored COVID-19 vaccina-
tion acceptance among pregnant, non-pregnant 
and breastfeeding women, indicating that 
non-pregnant women were most likely to accept 
vaccination (76.2%), with breastfeeding women 
the second most likely to accept it (55.2%) and 
pregnant women having the lowest rate of vac-
cine acceptance (44.3%) (20). 

The most recent findings give clinicians confi-
dence that COVID-19 vaccination during preg-
nancy is protective against maternal SARS-CoV-2 
infection and that no pattern of adverse maternal 
or birth outcomes is evident after vaccination. 
Specifically, the first study of the present syste-
matic review supports the safety of COVID-19 
vaccination in pregnancy. In that study cohort, 
less than one-third of eligible women received 
the COVID-19 vaccination during pregnancy. 
This rate was much lower than that for non-preg-
nant women, despite the known increased risk 
of severe COVID-19 in pregnant women. Also, 
pregnancy outcomes were found to be similar to 
those for unvaccinated pregnant women (16). 

Similarly, the second study showed that the 
short-term composite pregnancy complications 
rate following vaccination against COVID-19 
using the Pfizer-BioNTech, BNT162b2 mRNA 
vaccine was not increased compared to the 
non-vaccinated group. Moreover, vaccine was 
shown to have significantly reduced the risk of 
COVID-19 infection from 6.5% to 1.5%. Thus, 
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this study supported that mRNA vaccination du-
ring pregnancy did not seem to increase the rate 
of pregnancy complications and it was effective 
in the prevention of COVID-19 infection (9). 

In the third study, the authors assessed the 
impact of SARS-CoV-2 BNT162b2 mRNA vacci-
nation in the third trimester on maternal and 
neonatal outcomes. Women who received both 
doses of the vaccine were older and had higher 
rates of previous miscarriages, CD and fertility 
treatments. Maternal outcomes were compara-
ble and the uptake of the COVID-19 vaccine 
was not associated with poorer maternal out-
comes. However, the authors found that the up-
take of two doses of the vaccine was associated 
with a higher rate of elective cesarean delivery 
and a lower rate of vacuum assisted vaginal de-
livery (VAVD). By contrast, the risk of composite 
neonatal outcomes was lower. Thus, even in the 
setting of pre-existing conditions the vaccine 
would still be recommended, as that study sup-
ported that the uptake of COVID-19 vaccination 
during the third trimester of pregnancy was not 
associated with an increased risk of adverse ma-
ternal outcomes and lowered the risk of adverse 
neonatal outcomes (17). 

According to the fourth study, there is a ro-
bust maternal humoral immune response cou-
pled with a rise in protective antibodies in the 
foetal circulation as early as 15 days after the first 
BNT162b2 mRNA vaccination. The results fur-
ther showed that mid-pregnancy SARS-CoV-2 
infection resulted in prolonged maternal and 
foetal humoral immunity presented at the time 
of delivery (10). 

In the last study, approximately 69% of preg-
nant women in the health fund had received the 
first dose of the vaccine. The benefit from the 
vaccine may be somewhat attenuated among 
this population compared with the general pu-
blic, because pregnant women have been gene-
rally advised to take extra precautions during the 
pandemic and to adhere particularly strongly to 
social distancing guidelines, regardless of the 
vaccination status. In this retrospective cohort 
study of pregnant women, BNT162b2 mRNA 
vaccination was associated with a significantly 
lower risk of SARS-CoV-2 infection compared 
with no vaccination (18).

All of the above mentioned studies support 
COVID-19 vaccination during pregnancy, since 
not only does it not have a negative impact on 

perinatal outcomes, but it also may be beneficial 
and protective for pregnant women. Currently, 
the Royal College of Obstetricians and Gynaeco-
logists (RCOG) does not specify any stage of ges-
tation at which to avoid COVID-19 vaccination 
but mentions that pregnant women can choose 
to delay vaccination until 12 weeks of gestation 
in low-risk situaions: COVID-19 vaccines can be 
given at any time in pregnancy (12).

Another significant factor that should be con-
sidered is the gestational period in which preg-
nant women should get vaccinated so as to have 
the greatest protection. Recently, Mithal et al 
found that the antibody transfer ratio seemed to 
increase with latency from vaccination, sugges-
ting that earlier vaccination may produce greater 
infant immunity (21). Studies on other vaccina-
tions supported that placental transfer ratios in-
creased when there was a longer time between 
maternal infection and delivery (22). However, 
some other studies have found that the Tdap vac-
cine may be more effective when administered 
during the second trimester of pregnancy (23). 

Some side effects have been correlated with 
COVID-19 vaccines, such the association be-
tween thrombosis and the AstraZeneca vaccine 
(24). Although these events are rare, the inten-
sive coverage of COVID-19 side effects on social 
media and other platforms might have had a 
negative influence on decisions of the public re-
garding vaccine safety (25). Pregnant women 
should be informed of their risk of severe 
COVID-19-associated illness and the warning 
signs of severe COVID-19. To reduce the risk of 
acquiring SARS-CoV-2 infection, pregnant wo-
men should limit unnecessary interactions with 
people who might have been exposed to or are 
infected with SARS-CoV-2 as much as possible. 
When they go out or interact with others, preg-
nant women should wear a mask, keep social 
distance, avoid people who are not wearing a 
mask, and wash their hands frequently. In addi-
tion, they should take measures to ensure their 
general health, including staying up to date with 
annual influenza vaccination and prenatal care. 

Providers who care for pregnant women 
should be familiar with guidelines for medical 
management of COVID-19, including conside-
rations for management of COVID-19 in preg-
nancy. As the COVID-19 vaccine is relatively 
new, advice on vaccination changes very often. 
When vaccination first started in the United 
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Kingdom, many pregnant women turned to their 
midwives and obstetricians for advice, but given 
the lack of clear guidance at that point, it was 
difficult for healthcare professionals to counsel 
these women (26). q

CONCLUSIONS

COVID-19 vaccination does not seem to lead 
to an increased risk during pregnancy but it 

can have a beneficial and a protective impact on 
pregnant women and their infants. However, 
more clinical trials assessing pregnancy outcomes 
and the efficacy of COVID-19 vaccines in preg-

nant women are urgently needed. It is crucial to 
determine the most appropriate timing of vacci-
nation across all three trimesters in order to opti-
mize the balance between vaccine efficacy and 
maternal and foetal safety. Furthermore, with the 
aim of providing evidence-based recommenda-
tions, future studies should evaluate maternal-neo - 
natal transfer of SARS-CoV-2 antibodies as well 
as long-term infant outcome after admi nistration 
of a COVID-19 vaccine during pre g  nancy. q
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