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Introduction

Coronavirus disease-2019 (COVID-19) remains a global 

public health issue, more than two years after COVID-19 was 

declared a pandemic by the World Health Organization (WHO) 

on 11th March 2020. Pregnant women are considered a high-

risk group for serious complications if the develop COVID-19. 

Studies have shown that pregnancies with COVID-19 are more 

likely to need hospitalization, intensive care unit admission, 

and invasive ventilation than non-pregnant patients (1). 

Furthermore, pregnant women with COVID-19 are reported 

to experience a high ratio of perinatal complications, such 

as preeclampsia, preterm birth, abortion, and stillbirth (2,3). 

Despite the increased risk, pregnant women were not included 

in the initial vaccination schedule (4). Up to the last quarter 

of 2021, the WHO recommended that pregnant women be 

vaccinated if they work in departments at risk of COVID-19 

or have a serious chronic disease. Subsequently, the WHO 

recommended vaccinating pregnant women due to the serious 

effects of COVID-19 in pregnancy and in the light of more 

Received: 30 September, 2022 Accepted: 24 January, 2023

DOI: 10.4274/jtgga.galenos.2023.2022-9-10

Address for Correspondence: Hasan Süt
e.mail: hassann0@gmail.com ORCID: orcid.org/0000-0003-0982-3356

Abstract

Objective: To investigate maternal adverse effects and perinatal and neonatal outcomes of women receiving coronavirus disease-2019 
(COVID-19) vaccination during pregnancy.

Material and Methods: Seven hundred and sixty pregnant women who were followed up in obstetrics outpatients were included in this 
prospective cohort study. COVID-19 vaccination and infection histories of the patients were recorded. Demographic data, including age, parity, 
and presence of systemic disease and adverse events following COVID-19 vaccination were recorded. Vaccinated pregnant women were 
compared with unvaccinated women in terms of adverse perinatal and neonatal outcomes.

Results: Among the 760 pregnant women who met study criteria, the data of 425 pregnant women were analyzed. Among these, 55 (13%) were 
unvaccinated, 134 (31%) were vaccinated before pregnancy, and 236 (56%) pregnant women were vaccinated during pregnancy. Of those who 
were vaccinated, 307 patients (83%) received BioNTech, 52 patients (14%) received CoronaVac, and 11 patients (3%) received both CoronaVac 
and BioNTech. The local and systemic adverse effect profiles of patients who received COVID-19 vaccination either before or during pregnancy 
were similar (p=0.159), and the most common adverse effect was injection site pain. COVID-19 vaccination during pregnancy did not increase 
the ratio of abortion (<14 wk), stillbirth (>24 wk), preeclampsia, gestational diabetes mellitus, fetal growth restriction, second-trimester soft 
marker incidence, time of delivery, birth weight, preterm birth (<37 wk) or admission to the neonatal intensive care unit compared to the 
women who were not vaccinated during pregnacy.

Conclusion: COVID-19 vaccination during pregnancy did not increase maternal local and systemic adverse effects or poor perinatal and 
neonatal outcomes. Therefore, regarding the increased risk of morbidity and mortality related to COVID-19 in pregnant women, the authors 
propose that COVID-19 vaccination should be offered to all pregnant women. (J Turk Ger Gynecol Assoc 2023; 24: 120-4)
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complete knowledge about vaccine safety in November 2021 
(5). However, pregnant women may exhibit great hesitation 
about vaccination despite the updated recommendations 
based on both the COVID-19 infection and vaccines. At the 
time of writing, when there are efforts to normalise daily life, 
COVID-19 vaccine programs should continue to control the 
number of COVID-19 cases but also avoid associated morbidity 
and mortality in people with high risk, such as pregnant women.

Therefore COVID-19 vaccination studies in pregnant women 
still have significant value. Thus, the aim of this study was 
to investigate maternal adverse effects and perinatal and 
neonatal outcomes associated with COVID-19 vaccination 
during pregnancy.

Material and Methods

The data for this prospective cohort study was collected at a 
University Medical Faculty, Obstetrics and Gynaecology Clinic 
between January 2022 and April 2022. A total of 760 pregnant 
women were seen in the outpatient clinic during the study data 
collection period. Of these, 22 multiple pregnancies, 55 pregnant 
women who were lost to follow-up, eight pregnant women 
with a history of chromosomal anomalies (four patients) or 
recurrent abortions (four patients), and 250 pregnant women 
who did not want to share their information were excluded 
from the study. The data of the remaining 425 pregnant women 
were included in the analysis. Written informed consent 
was signed by all participants. The study was approved by 
the Ankara University Ethical Committee (2021/472, date 
31.12.2021). All pregnant women who agreed to participate in 
the study were questioned about their vaccination status and 
history of COVID-19 infection, regardless of their gestational 
wk. At the same time, the information of pregnant women who 
had the COVID-19 vaccination or got COVID-19 infection during 
the pregnancy was updated. Vaccination and infection status 
was confirmed via the e-NABIZ system, which is the patient 
registration database of the Turkish Health Ministry. The types 
and doses of COVID-19 vaccines were recorded. Patients who 
received any COVID-19 vaccine during pregnancy were divided 
into three groups depending on the stage of pregnancy at the 
time of vaccination: first trimester (<14 wk); second trimester 
(between ≥14 and <28 wk); and third trimester (≥28 wk). In 
addition, the participants were evaluated in three groups based 
on their medical history of COVID-19: those who have never 
been exposed to COVID-19 infection; those who had COVID-19 
infection before pregnancy; and those who had COVID-19 
infection during pregnancy.

Demographic data, including age, parity, and pre-existing 
systemic diseases and adverse effects associated with 
vaccination were documented. In addition, patients who did or 
did not receive vaccination during pregnancy were compared 

in terms of adverse pregnancy outcomes [abortion <14 wk, 
stillbirth >24 wk, preeclampsia, and gestational diabetes 
mellitus (GDM)], and neonatal outcomes [preterm birth <37 
wk, congenital anomaly, fetal growth restriction, admission to 
neonatal intensive care unit (NICU) and neonatal death]. The 
pregnancy and neonatal outcomes of the COVID-19 infection 
history in pregnancy were also recorded. 

Statistical analysis

IBM SPSS, version 26, was used for all statistical analyses (IBM 
Inc., Armonk, NY, USA). For assessment of normal distribution 
of data sets, the Kolmogorov-Smirnov test and histograms 
were used. Mean ± standard deviation was used to summarise 
normally distributed continuous variables, while the median 
(minimum-maximum) was used for non-normally distributed 
values. Categorical variables are given as n (%). Comparisons 
between the groups were evaluated using the Kruskal-Wallis H 
and Mann-Whitney U test for continuous variables and the chi-
square test or Fisher’s exact test for the categorical variables. A 
p<0.05 was considered to indicate statistical significance, and 
95% confidence intervals were computed.

Results

Of the 425 participants, 55 (13%) were unvaccinated, 134 
(31%) were vaccinated before pregnancy and 236 (56%) 
were vaccinated during pregnancy. In the latter group, 102 
patients were vaccinated in the first trimester, 109 patients in 
the second trimester, and 24 patients in the third trimester. 
Demographic data of pregnant women, including age, gravidity, 
and accompanying comorbidities are given in Table 1. 

Two types of vaccines, CoronaVac and BioNTech, were 
administered to a total of 370 pregnant women. Of those, 
307 patients (83%) received BioNTech, 52 patients (14%) 
received CoronaVac, and 11 patients (3%) received both 
CoronaVac and BioNTech. Local and systemic adverse effects 
of pregnant women with a history of vaccination before or 
during pregnancy were recorded (Table 2). The most common 
adverse effect was injection-site pain. There was a statistically 
significant difference between those who received BioNTech 
and CoronaVac in terms of adverse effects (p<0.001). More 
adverse effects were observed in the group receiving BioNTech 
but there was no statistically significant difference between the 
group vaccinated before pregnancy and the group vaccinated 
during pregnancy in terms of adverse effects after the 
vaccination (p=0.159).

Total number of pregnancies resulting in a live birth was 395 
(93%). The group vaccinated during pregnancy was compared 
to the group not vaccinated during pregnancy in terms of 
abortion (<14 wk), stillbirth (>24 wk), preeclampsia, GDM, 
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fetal growth restriction, and presence of second-trimester 

soft markers. There was no statistically significant difference 

between the groups, except for abortion rates. The abortion rate 

in the group who did not receive the vaccine during pregnancy 

(20/189, 10%) was significantly higher than the group vaccinated 

during pregnancy (2/236, 1%), (p<0.001). The abortion rate was 

3.6% (2/55) in the unvaccinated group and was 13.4% (18/134) 

in the group vaccinated before pregnancy. In addition, time of 

delivery, birth weight, preterm birth (<37 wk) and admission to 

the NICU did not statistically differ between the groups (Table 3). 

There was no neonatal mortality throughout the study.

Among the study participants, one fetus was terminated at the 
16th gestational week due to Down syndrome, and another 
fetus was terminated at the 19th gestational week due to 
premature rupture of membranes. Both pregnant women had 
been vaccinated with CoronaVac before pregnancy. In the 
BioNTech vaccinated group, a cystic hygroma was detected in 
a pregnancy vaccinated in the first trimester, chorionic villus 
sampling was performed and routine follow-up was continued 
after a normal karyotype was detected. A healthy baby was 
born in the 39th week. Except for these, no other major foetal 
structural or chromosomal anomalies were detected.

Table 1. Demographics variables of patients

Unvaccinated
Vaccination 
before 
pregnancy

Vaccination during pregnancy 

The first 
trimester

The second 
trimester

The third 
trimester

Total (n) 55 134 102 109 25

Maternal age (years)† 27.5±4.7 29.4±6.0 29.7±5.2 29.1±5.6 30.2±4.3

Nulliparity (n) 30 (54%) 54 (40%) 27 (26%) 27 (24%) 7 (28%)

Maternal comorbidity (n) 15 (27%) 27 (20%) 27 (26%) 28 (25%) 4 (16%)

The types of COVID-19 vaccines (n)
Pfizer-BioNTech 109 (81.3%) 90 (88.2%) 95 (87.2%) 24 (96%)

CoronaVac 25 (18.7%) 12 (11.8%) 14 (12.8%) 1 (4%)

Vaccination time during pregnancy‡ 4 (1-13) 21 (14-27) 31 (28-37)
†Mean ± standard deviation, y: years, ‡median (minimum-maximum) weeks of gestation

Table 2. Local and systemic reactions of COVID-19 
vaccines

Vaccination 
during pregnancy 
(n=236)

Vaccination 
before pregnancy 
(n=134)

No side effect 84 (36%) 58 (43%)

Injection-site pain 109 (46%) 63 (47%)

Fatigue 35 (15%) 26 (19%)

Headache 27 (11%) 14 (10%)

Myalgia 19 (8%) 14 (10%)

Injection-site 
swelling

14 (6%) 1 (1%)

Fever (>38 °C) or 
felt feverish

10 (4%) 16 (12%)

Joint pain 7 (3%) 3 (2%)

Nausea 6 (3%) 1 (1%)

Injection-site 
redness

5 (2%) -

Vomiting 5 (2%) 1 (1%)

Chills 4 (2%) 1 (1%)

Diarrhea 2 (1%) 3 (2%)

Injection-site 
itching

1 (1%) 1 (1%)

COVID-19: Coronavirus disease-2019

Table 3. Pregnancy and neonatal outcomes in the 
pregnant women that received and did not receive 
the vaccine during pregnancy

COVID-19 vaccination during 
pregnancy

Yes (n=236) No (n=189) p

Maternal age (y)† 29.5±5.0 28.9±5.7 0.594

Gestational age at 
delivery (wk)† 38.6±1.7 38.6±1.1 0.813

Birthweight (g)† 3,212±512 3,085±442 0.272

COVID-19 infection 
during pregnancy

26/236 (11%) 14/189 (7%) 0.205

Abortion (<14 wk) 2/236 (1%) 20/189 (10%) <0.001

Stillbirth (>24 wk) 0 0 -

Eclampsia or 
preeclampsia

5/230 (2%) 1/165 (1%) 0.587

Gestational DM 9/230 (4%) 7/165 (4%) 1.0

Preterm birth (<37 wk) 13/230 (6%) 13/165 (8%) 0.753

Fetal growth restriction 7/230 (3%) 10/165 (6%) 0.421

Second-trimester soft 
marker

35/230 (15%) 31/165 (19%) 0.273

NICU 23/230 (10%) 7/165 (4%) 0.185

Neonatal death 0 0 -

NICU: Neonatal intensive care unit, DM: Diabetes mellitus, wk: Weeks, 
y: Years, g: Gram, †values are shown as mean ± standard deviation, 
COVID-19: Coronavirus disease-2019
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COVID-19 infection during pregnancy occurred in 40 pregnant 
women. Ten of them were unvaccinated during the COVID-19 
infection, and two pregnant women had a COVID-19 infection 
within 14 days after the COVID-19 vaccination. Moreover, 
COVID-19 infection was detected at the time of delivery in six 
patients. COVID-19 infection in those were either asymptomatic 
or with mild symptoms. Only one unvaccinated pregnant 
woman was admitted to the intensive care unit for seven days 
due to COVID-19 infection at the 13th weeks of gestation. The 
patient was vaccinated with two doses of BioNTech in the 
second trimester and no perinatal morbidity was observed 
during pregnancy. In terms of COVID-19 infection, 110 (26%) 
patients had COVID-19 before pregnancy, while 275 (65%) 
patients did not have a known history of COVID-19 infection.

Discussion

In addition to personal protective measures (washing hands, 
wearing masks, and keeping social distance) to prevent the 
spread of COVID-19 infection, the most powerful weapon has 
been vaccination, as in previous pandemics (6). Vaccination 
not only reduces the risk of having COVID-19 infection but also 
provides a milder course of symptoms in case of infection. 
Symptomatic COVID-19 infection during pregnancy increases the 
risk of maternal morbidity and mortality (7). Therefore, vaccination 
should not be avoided due to pregnancy. In our country, COVID-19 
vaccination was begun in January 2021. Until November 2021, 
pregnant women could be vaccinated at their own discretion. 
Pregnant women were generally advised to get vaccinated after 
the first trimester, although there was scarce evidence. Since 
November 2021, vaccination has been recommended for all 
pregnant women, regardless of the gestational week (5).

In a recent study comparing the adverse effects of mRNA 
vaccines between pregnant and non-pregnant women, 
injection-site pain was more common in the pregnant women, 
while other adverse effects were more common in the non-
pregnant group, but on the whole reactogenicityin these two 
groups was similar (8). Gray et al. (9) and Kachikis et al. 
(10) published similar results. In the present study, patients 
were vaccinated with an mRNA vaccine (BioNTech) or an 
inactivated vaccine (CoronaVac). Headache, injection site 
swelling and redness, joint pain, nausea, vomiting, and chills 
were more common in the group vaccinated during pregnancy 
while injection site pain, fatigue, myalgia, fever (>38 °C) or 
feeling feverish and diarrhea were more common in the 
group vaccinated before pregnancy. The proportion of patients 
without adverse effects tended to be higher in the group 
vaccinated before pregnancy than those vaccinated during 
pregnancy (43-36%, respectively; p=0.159). This difference 
might be attributed to the shorter time interval after vaccination 
in women vaccinated during pregnancy.

In a study, 140 pregnant women who received at least one 

dose of vaccine during pregnancy (85.7% of patients were 

vaccinated in the second trimester and 14.3% of patients 

were vaccinated in the third trimester) and 1188 unvaccinated 

pregnant women were compared in terms of poor pregnancy 

outcomes (stillbirth, fetal abnormalities, small gestational age, 

and admission to the NICU), and results were similar between 

the groups (11). In the present study, pregnant women who 

were vaccinated during pregnancy and who did not receive 

the vaccine during pregnancy were compared in terms of poor 

pregnancy outcomes and there was no significant difference 

between the groups, except for abortion rates. It is possible 

that pregnant women at high risk of abortion or with symptoms 

may have avoided the vaccination during pregnancy. In a 

study, Kharbanda et al. (12) examined 13160 abortions, and 

they found that the COVID-19 vaccine during pregnancy did 

not increase the risk of abortion. Furthermore, in a recently 

published meta-analysis of recent studies, it was demonstrated 

that COVID-19 vaccination during pregnancy did not increase 

the risk of adverse perinatal and neonatal outcomes (11,13-18).

Study Limitations

Our study had some strengths. The first was that it was a 

prospective study and variables such as COVID-19 vaccination 

and COVID-19 infection were recorded throughout the 

pregnancy period, since these patients were followed up 

and delivered in our hospital. Second, COVID-19 vaccination 

rates in pregnancy were high, especially in the first trimester. 

However, there were also some limitations. The number 

of patients in the study is not enough to compare perinatal 

outcomes. Parallel to the high rates of COVID-19 vaccination 

of at least one dose (93%) in our country (19), the patients 

in our study had a high rate of COVID-19 vaccination (87%). 

Therefore, since our unvaccinated pregnant rate (13%) 

was low, we formed two groups of those who received the 

COVID-19 vaccination during pregnancy and the other pregnant 

women, and we made all comparisons between these groups. 

Since BioNTech was preferred more frequently, the number of 

pregnant women who underwent CoronaVac was low. Again, 

there was no significant difference between the vaccine types 

in terms of maternal and neonatal adverse outcomes. We did 

not administer the vaccines, the patients who were vaccinated 

before pregnancy were not evaluated in the prospective study, 

and the fact that these patients may not remember the side 

effects of the vaccine is a limitation. Finally, COVID-19 infection 

screening might have resulted in low COVID-19 infection rates 

in our study group, since it was only symptom-based and based 

on personal attendance at a screening center.



Süt et al. 
COVID-19 vaccination during pregnancy124 J Turk Ger Gynecol Assoc 2023; 24: 120-4

Conclusion

In conclusion, pregnant women who received COVID-19 
vaccination during pregnancy did not have more adverse local 
and systemic effects compared to the non-vaccinated women. 
Moreover, poor perinatal and neonatal outcomes were similar 
in pregnant women who received or did not receive COVID-19 
vaccination during pregnancy. We propose, in light of these 
results and in parallel with the current literature, that COVID-19 
vaccination should be offered to all pregnant women. However, 
long-term maternal and perinatal outcomes of vaccines 
containing mRNA are not known yet.

Ethics Committee Approval: The study was approved by 

the Ankara University Ethical Committee (2021/472, date 

31.12.2021).

Informed Consent: Written informed consent was signed by 

all participants.

Peer-review: Externally peer-reviewed.

Author Contributions: Surgical and Medical Practices: H.S., 

G.A.Y.; Concept: H.S., G.A.Y.; Design: H.S., E.Ş.; Data Collection 

or Processing: M.K., C.Ü.; Analysis or Interpretation: H.S., G.A.Y., 

M.K., A.K.; Literature Search: E.Ş., M.K., C.Ü.; Writing: H.S., 

G.A.Y., A.K.

Conflict of Interest: No conflict of interest is declared by the 

authors.

Financial Disclosure: The authors declared that this study 

received no financial support.

References

1.	 Ciapponi A, Bardach A, Comandé D, Berrueta M, Argento FJ, 
Rodriguez Cairoli F, et al. COVID-19 and pregnancy: An umbrella 
review of clinical presentation, vertical transmission, and maternal 
and perinatal outcomes. PLoS One 2021; 16: e0253974.

2.	 Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N. The impact of 
COVID-19 on pregnancy outcomes: a systematic review and meta-
analysis. CMAJ 2021; 193: E540-8.

3.	 Villar J, Ariff S, Gunier RB, Thiruvengadam R, Rauch S, Kholin A, 
Roggero P, et al. Maternal and Neonatal Morbidity and Mortality 
Among Pregnant Women With and Without COVID-19 Infection: 
The INTERCOVID Multinational Cohort Study. Obstet Gynecol Surv 
2022; 77: 80-2.

4.	 Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, 
et al. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. 
N Engl J Med 2020; 383: 2603-15.

5.	 WHO. The Pfizer BioNTech (BNT162b2) COVID-19 vaccine: 
What you need to know. 2022. Available from: https://www.who.
int/news-room/feature-stories/detail/who-can-take-the-pfizer-
biontech-covid-19--vaccine-what-you-need-to-know.

6.	 Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di Napoli R. Features, 
Evaluation, and Treatment of Coronavirus (COVID-19). 2023. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2023.

7.	 Joubert E, Kekeh AC, Amin CN. COVID-19 and novel mRNA vaccines 
in pregnancy: an updated literature review. BJOG 2022; 129: 21-8.

8.	 Shimabukuro TT, Kim SY, Myers TR, Moro PL, Oduyebo T, 
Panagiotakopoulos L, et al. Preliminary Findings of mRNA Covid-19 
Vaccine Safety in Pregnant Persons. N Engl J Med 2021; 384: 2273-
82. Erratum in: N Engl J Med 2021; 385: 1536.

9.	 Gray KJ, Bordt EA, Atyeo C, Deriso E, Akinwunmi B, Young N, et 
al. Coronavirus disease 2019 vaccine response in pregnant and 
lactating women: a cohort study. Am J Obstet Gynecol 2021; 225: 
303.e1-17.

10.	 Kachikis A, Englund JA, Singleton M, Covelli I, Drake AL, Eckert LO. 
Short-term Reactions Among Pregnant and Lactating Individuals in 
the First Wave of the COVID-19 Vaccine Rollout. JAMA Netw Open 
2021; 4: e2121310.

11.	 Blakeway H, Prasad S, Kalafat E, Heath PT, Ladhani SN, Le Doare K, 
et al. COVID-19 vaccination during pregnancy: coverage and safety. 
Am J Obstet Gynecol 2022; 226: 236.e1-14.

12.	 Kharbanda EO, Haapala J, DeSilva M, Vazquez-Benitez G, Vesco 
KK, Naleway AL, Lipkind HS. Spontaneous Abortion Following 
COVID-19 Vaccination During Pregnancy. JAMA 2021; 326: 1629-31. 
Erratum in: JAMA 2021.

13.	 Kalafat E, Heath P, Prasad S, O Brien P, Khalil A. COVID-19 
vaccination in pregnancy. Am J Obstet Gynecol 2022; 227: 136-47.

14.	 Goldshtein I, Nevo D, Steinberg DM, Rotem RS, Gorfine M, Chodick 
G, et al. Association Between BNT162b2 Vaccination and Incidence 
of SARS-CoV-2 Infection in Pregnant Women. JAMA 2021; 326: 728-
35.

15.	 Theiler RN, Wick M, Mehta R, Weaver AL, Virk A, Swift M. Pregnancy 
and birth outcomes after SARS-CoV-2 vaccination in pregnancy. Am 
J Obstet Gynecol MFM 2021; 3: 100467.

16.	 Beharier O, Plitman Mayo R, Raz T, Nahum Sacks K, Schreiber L, 
Suissa-Cohen Y, et al. Efficient maternal to neonatal transfer of 
antibodies against SARS-CoV-2 and BNT162b2 mRNA COVID-19 
vaccine. J Clin Invest 2021; 131: e150319. Erratum in: J Clin Invest 
2021; 131.

17.	 Rottenstreich M, Sela HY, Rotem R, Kadish E, Wiener-Well Y, 
Grisaru-Granovsky S. Covid-19 vaccination during the third 
trimester of pregnancy: rate of vaccination and maternal and 
neonatal outcomes, a multicentre retrospective cohort study. BJOG 
2022; 129: 248-55.

18.	 Davies D, McDougall A, Yoong W. COVID-19 vaccination during 
pregnancy: coverage and safety, a comment. Am J Obstet Gynecol 
2022; 227: 370.

19.	 Health Rotmo. Daily Vaccine Data: Republic of Turkey Ministry of 
Health; 2022. Available from: https://covid19asi.saglik.gov.tr/?_
Dil=2


