
 

Georgian Biomedical News 
ISSN (Online): 2720-8796   ISSN (Print): 2720-7994 

 Downloaded from gbmn.org. For personal use only. No other uses without permission  
Copyright © 2022. All rights reserved 

VOLUME 2. ISSUE 1. JAN-MAR 2024 ISSN (Online): 2720-8796   ISSN (Print): 2720-7994

The Effects of COVID-19 Vaccination on Neonatal and 

Pregnancy Outcomes 
Nino Margiani,1 Joanne Claris John,1 Luka Dangadze,1 Elene Gelishvili,1  

Alexandre Chkheidze2  

 

Background: While general health complications of COVID-19 have been widely studied, the effect of COVID-19 vaccination on pregnant patients 
is yet to be explored. Vaccination is a highly stigmatized topic in Georgia, which increases reluctance toward COVID-19 immunizations, especially 
during pregnancy. 
Objectives: This study employs a retrospective cohort analysis approach to examine whether there is a statistically significant association 
between vaccination status and maternal and neonatal health. 
Methods: The data was collected from 229 patients who gave birth in Georgia between January and July 2022. Women who were not vaccinated 
were compared to those who were either vaccinated during pregnancy or six months before conception to explore their pregnancy progression 
and neonatal outcomes. Patients were divided into two groups: COVID-19-positive and COVID-19-negative. 
Results: No statistically significant associations were found between the groups concerning the mode of delivery, hypertensive disorders of 
pregnancy, pregnancy outcomes, gestational age, neonatal outcomes, newborn respiratory complications, Apgar score, and birth weight, which 
hints at the general safety of vaccination. 
Conclusions: Maternal COVID-19 vaccination has no detrimental impact on neonatal outcomes or the progression/outcomes of pregnancy. 
Keywords: COVID-19 vaccination; COVID-19; neonatal outcomes; obstetric outcomes; pregnancy outcomes; pregnancy. 

INTRODUCTION 
ue to the pandemic in 2019, the COVID-19 virus 
posed a significant threat to global healthcare and 
the economy. In particular, older patients, 

immunocompromised patients, individuals with 
chronic/systemic disorders, and people with comorbidities 
are at an increased risk of developing health complications 
related to COVID-19 infection.1 Consequently, the 
administration of vaccines for emergency use has begun in 
the populations mentioned above. In December 2020, the 
FDA approved the Pfizer-BioNTech COVID-19 vaccine.2 

However, there was no substantial evidence available on 
the safety of administering the COVID-19 vaccine to 
pregnant patients; thus, pregnant women had not been 
vaccinated until 2021. A growing body of evidence suggests 
that pregnant patients with COVID-19 may suffer from 
aggravated health complications.3 The changes occurring in 
the immune system during pregnancy raise a question of the 
potential health risks to pregnant patients and the fetus.4 
Additionally, it has been established that COVID-19 infection 
during pregnancy raises the risk of premature delivery, 
preeclampsia, and stillbirth.5,6 

The CDC has made recommendations in favor of 
vaccination during pregnancy.7 Recent observational studies 
have shown that mRNA vaccination is safe and effective in 
the general population and pregnant women.8,9 Notably, the 

studies exploring the effects of vaccination on pregnancy 
outcomes and maternal and neonatal health do not show 
any significant adversities associated with the treatment.9 
These results provide evidence for the safety of using mRNA 
vaccines during pregnancy. 

Considering the general suspicions concerning the use of 
vaccines, Georgian healthcare providers are challenged to 
convince the broader public about the safety of novel 
vaccines, particularly mRNA vaccines. Moreover, pregnant 
patients were more reluctant to receive any type of vaccine 
due to the concerns of potential health complications. 

The current study aimed to determine the association 
between COVID-19 vaccines and obstetric/neonatal 
outcomes in pregnant COVID-positive and COVID-negative 
women, respectively, to raise the awareness of 
immunization in Georgia, which is relatively low compared 
to other developed countries.  

METHODS 
Study design and variable definition 
The study comprises a retrospective cohort analysis of the 
data from women who gave birth between January and July 
2022. The data was collected from the First University Clinic 
in Tbilisi, Georgia. Exclusion criteria included patients with 
unknown vaccination status. Only singleton pregnancies 
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were chosen for the analysis. Pregnancy and neonatal 
outcomes were compared between non-vaccinated women 
and women who received vaccination during pregnancy or 
six months before conception. Participants were categorized 
into two groups: COVID-positive and COVID-negative. They 
were not grouped based on their vaccination type 
(mRNA/Inactivated vaccines). The following categories of 
factors were observed: mode of delivery, hypertensive 
disorders of pregnancy, pregnancy outcomes, gestational 
age, neonatal outcomes, newborn respiratory 
complications, Apgar score, and birth weight. 

Statistical Analysis 
The statistical analysis was performed using Chi-
square/Fisher's exact test for categorical variables (mode of 
delivery, hypertensive disorders of pregnancy, pregnancy 
outcomes, gestational age, neonatal outcomes, newborn 
respiratory complications, Apgar score at 1 minute) and t-
test/Mann-Whitney U test for continuous variables (birth 
weight). Statistical analysis was done via R programming. 

RESULTS 
The data was gathered from 229 women, of whom 192 had 
complete information regarding vaccination status. The 
remaining 37 patients had no a complete history and were 
excluded from the study (Fig.1). 

The final study population consisted of 192 individuals, 
of whom 148 were not vaccinated during or before 
pregnancy, 33 had received two doses of Pfizer-BioNTech 
vaccination, and 11 had received two doses of 
Sinopharm/Sinovac vaccinations (for a total of 44 
vaccinations). 

FIGURE 1. A histogram representation of the number of patients and 
groupings according to COVID-19 and vaccination status (Total number of 
patients: 229) 

 

Tables 1-4 present a comparison of main pregnancy, 
delivery, and newborn characteristics between vaccinated 
and unvaccinated pregnant women. These two groups are 
further divided into COVID-positive and COVID-negative 
patients. All of the observed parameters are listed. P-value 

was higher than 0.05 in all examined factors, indicating that 
there was no statistically significant difference between 
vaccinated and non-vaccinated patients. 

Obstetric outcomes in COVID-positive group 
Table 1 describes obstetric outcomes in COVID-positive 
patients, including preeclampsia (vaccinated: 0 vs. non-
vaccinated: 5), eclampsia (0 vs. 1), gestational hypertension 
(2 vs. 3), postpartum hemorrhage (2 vs. 2), premature 
rupture of membranes (5 vs. 23), gestational diabetes (0 vs. 
3), placental abruption (0 vs. 0), placenta 
accreta/increta/percreta (0 vs. 1); gestational age: term (25 
vs 66) and preterm (1 vs. 13). Mode of delivery: non-urgent 
C-section (6 vs. 11), urgent C-section (5 vs. 18), non-urgent 
vaginal delivery (14 vs. 48), and urgent vaginal delivery (1 vs. 
2). No statistically significant differences were found 
between vaccinated and non-vaccinated patients. 

TABLE 1. Obstetric outcomes in COVID-positive pregnant women 

COVID+ 
Total 
n=105 

Vaccinated 
n=26 

Non-
vaccinated 

n=79 

P-
value 

Mode of delivery 

Urgent C-section 23 5 18 0.7909 

Non-urgent C-section 17 6 11 0.3564 

Urgent vaginal 
delivery 

3 1 2 1 

Non-urgent vaginal 
delivery 

63 14 48 0.6951 

Hypertensive disorders 

Preeclampsia 5 0 5 0.3293 

Eclampsia 1 0 1 1 

Gestational 
hypertension 

5 2 3 0.5954 

Pregnancy outcomes 

Postpartum 
hemorrhage 

4 2 2 0.2556 

Premature rupture of 
membranes 

28 5 23 0.4448 

Gestational diabetes 3 0 3 0.5727 

Placental abruption 0 0 0 NA 

Placenta 
accerta/increta/ 

percreta 
1 0 1 1 

Gestational age 

Term 91 25 66 0.1802 

Preterm 14 1 13 0.1802 

Abbreviations: NA: not applicable. 

26

79

18

69

37

Vaccinated
COVID+

Non-vaccinated
COVID+

Vaccinated non-
COVID

Non-vaccinated
non-COVID
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vaccination status
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Obstetric outcomes in COVID-negative group  
No statistical differences were found between the groups 
concerning the mode of delivery: non-urgent C-section (3 vs. 
14), urgent C-section (3 vs. 18), non-urgent vaginal delivery 
(10 vs. 35), and urgent vaginal delivery (2 vs. 2). Table 2 
describes obstetric outcomes in COVID-negative patients, 
including preeclampsia (0 vs. 4), eclampsia (0 vs. 0), 
gestational hypertension (0 vs. 6), postpartum hemorrhage 
(1 vs. 4), premature rupture of membranes (4 vs. 12), 
gestational diabetes (0 vs 1), placental abruption (0 vs. 1), 
placenta accreta/increta/percreta (1 vs. 2); gestational age: 
term (18 vs. 62) and preterm (1 vs. 7).  

TABLE 2. Obstetric outcomes in COVID-negative pregnant women 

COVID+ Total n=87 
Vaccinated 

n=18 

Non-
vaccinated 

n=69 

P-
value 

Mode of delivery 

Urgent C-section 21 3 18 0.7137 

Non-urgent C-section 17 3 14 1 

Urgent vaginal 
delivery 

4 2 2 0.1917 

Non-urgent vaginal 
delivery 

45 10 35 0.9655 

Hypertensive disorders 

Preeclampsia 4 0 4 0.5752 

Eclampsia 0 0 0 NA 

Gestational 
hypertension 

6 0 6 0.6633 

Pregnancy outcomes 

Postpartum 
hemorrhage 

5 1 4 1 

Premature rupture of 
membranes 

16 4 12 0.7352 

Gestational diabetes 1 0 1 1 

Placental abruption 1 0 1 1 

Placenta 
accerta/increta/ 

percreta 
3 1 2 0.3767 

Gestational age 

Term 80 18 62 0.3359 

Preterm 8 1 7 0.3359 

Abbreviations. NA: not applicable. 

 

Neonatal outcomes in COVID-positive group  
Table 3 presents neonatal outcomes in COVID-positive 
patients, including stillbirth (1 vs. 2), meconium-stained 
amniotic fluid (0 vs. 2), newborn hypothermia (0 vs. 0), 

hypoglycemia (0 vs. 1); an Apgar score of 8-10 points at 1 
min after birth (23 vs. 66), 6-7 points (2 vs 10), < 5 points (0 
vs. 2). Newborn respiratory complications included: 
normopnea (23 vs. 70), dyspnea (1 vs. 2), transient 
tachypnea of the newborn (0 vs. 0), acute respiratory 
distress syndrome (1 vs. 5); Birthweight (3262,5 +/- 391,2 vs. 
3128,6 +/- 592,7). No statistically significant differences 
were found between the two groups. 

TABLE 3. Neonatal outcomes in COVID-positive pregnant women 

COVID+ 
Total 
n=105 

Vaccinated 
n=26 

Non-
vaccinated 

n=79 

P-
value 

Neonatal outcomes 

Stillbirth 3 1 2 1 

Meconium-stained 
amniotic fluid 

2 0 2 1 

Newborn hypothermia 0 0 0 NA 

Hypoglycemia 1 0 1 1 

Newborn respiratory complications                                                                      1 

Normopnea 93 23 70  

Dyspnea 3 1 2  

Transient tachypnea 
of newborn 

0 0 0  

Acute respiratory 
distress syndrome 

6 1 5  

Apgar score (1’)                                                                                                     0.8429 

8-10 89 23 66  

6-7 12 2 10  

<5 2 0 2  

Birth weight 
(g, mean±SD) 

105 
3262.5 

± 
391.2 

3128.6 
± 

592.7 
0.1367 

Abbreviations. NA: not applicable. 

 
Neonatal outcomes in COVID-negative group  
Table 4 presents neonatal outcomes in COVID-negative 
patients, including stillbirth (1 vs. 1), meconium-stained 
amniotic fluid (0 vs. 3), newborn hypothermia (0 vs. 0), 
hypoglycemia (0 vs. 1); an Apgar score of 8-10 points at 1 
min after birth (17 vs. 59), 6-7 points (0 vs 7), < 5 points (0 
vs. 2). Newborn respiratory complications included: 
normopnea (17 vs. 59), dyspnea (0 vs. 4), transient 
tachypnea of the newborn (0 vs. 2), acute respiratory 
distress syndrome (0 vs. 2); Birthweight (3323,8 +/- 357,9 vs. 
3164,9 +/- 540,7). 
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TABLE 4. Neonatal outcomes in COVID-negative pregnant women 

COVID+ Total n=87 
Vaccinated 

n=18 

Non-
vaccinated 

n=69 

P-
value 

Neonatal outcomes 

Stillbirth 2 1 1 0.2093 

Meconium-stained 
amniotic fluid 

3 0 3 1 

Newborn hypothermia 0 0 0 NA 

Hypoglycemia 1 0 1 1 

Newborn respiratory complications                                                                      1 

Normopnea 76 17 59  

Dyspnea 3 1 2  

Transient tachypnea 
of newborn 

4 0 4  

Acute respiratory 
distress syndrome 

2 0 2  

Apgar score (1’)                                                                                                     0.4513 

8-10 76 17 59  

6-7 7 0 7  

<5 2 0 0  

Birth weight 
(g, mean±SD) 

84 
3323.8 

± 
357.9 

3164.9 
± 

540.7 
0.8265 

Abbreviations. NA: not applicable. 

DISCUSSION 

In this retrospective cohort study, the implications of the 
COVID-19 vaccination on obstetric and neonatal outcomes 
for singleton pregnancies have been studied. No discernible 
differences were discovered for any of the negative 
outcomes examined between the vaccinated and 
unvaccinated groups, thus reaffirming the initial assumption 
of administering the COVID-19 vaccine. At the same time, 
pregnancy is safe and does not raise the danger of 
unfavorable perinatal or neonatal outcomes. 

Literature dictates that there is a risk of developing 
severe COVID-19 disease during pregnancy, causing 
physiological changes that affect obstetric and neonatal 
outcomes.6,10,11 However, at least based on the current 
study, the COVID-19 vaccination looks to be efficient and 
safe for use during pregnancy. A prior study on a larger 
cohort of 3,240 vaccinated pregnant women reported no 
negative effect on pregnancy outcome after receiving the 
COVID-19 vaccine during pregnancy, which is consistent 
with the findings of this study.12-18 Moreover, studies have 
also shown that vaccination of mothers may provide 
immunity against COVID-19 in their offspring in addition to 
the vaccine's protective effects on the mothers.19-20 

Two retrospective cohorts, including the larger cohort, 
found that the risk for meconium-stained amniotic fluid was 
lower in the vaccinated group, suggesting a protective effect 
against it.12,18 At the same time, another study, including 
ours, found no association between the two. Thus, 
displaying contradicting results.21 Additionally, it has been 
observed that mothers who test positive for SARS-CoV-2 
infection are more likely to have meconium-stained 
amniotic fluid than those who test negative. Therefore, in 
order to confirm whether COVID-19 immunization is 
effective at preventing this neonatal outcome. More 
research is needed in this area before any definitive 
conclusions can be drawn about its effectiveness in 
preventing this neonatal outcome.22,23 

In contrast to our findings, Rottenstreich et al. observed 
that 712 pregnant women who received two doses of the 
COVID-19 vaccination during the third trimester had an 
increased rate of elective cesarean birth and a decreased 
risk of severe newborn outcomes.21 

The discussion of the findings of this cohort study on 
maternal COVID-19 vaccination and pregnancy outcomes in 
Georgia highlights several significant limitations. Firstly, the 
overall vaccination rate in Georgia for both COVID-19 and 
seasonal flu is relatively low: only 34.4% of the overall 
population is fully vaccinated against coronavirus, with 
many individuals remaining unvaccinated due to the 
stigmatization of vaccines in the country.24 The low 
vaccination rate among the general population may have 
influenced the results of our study and may not be 
representative of other areas with higher vaccination rates. 

Another limitation of this study is the sample size, which 
was relatively small, with only 229 participants. While this 
sample size was sufficient to provide valuable data, similar 
studies have utilized larger sample sizes, providing a more 
comprehensive analysis. Furthermore, the participant's 
medical records did not include information on their 
vaccination status, which required contacting each 
participant individually to obtain consent and clarify their 
immunization status. 

Despite these limitations, the findings of this study 
provide important insights into the potential effects of 
COVID-19 vaccination on pregnancy outcomes in Georgia. 
Additionally, in order to increase vaccination rates in 
Georgia, particularly among pregnant women, there is a 
need for further exploration of the potential benefits of 
maternal COVID-19 vaccination. 

From a medical standpoint, this research clarifies the 
safety of administering vaccines to pregnant women since 
the vaccination was not associated with an increased risk of 
adverse outcomes. It also increases awareness among 
women who are either already pregnant or plan to conceive 
because it increases the perceived reliability of vaccines, as 
the local community may respond better to the data 
collected from their immediate environment. Given that 
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many pregnant women are hesitant to receive the vaccine 
due to safety concerns, caregivers must provide accurate 
information about its safety and efficacy to increase vaccine 
acceptance rates among pregnant populations. With such 
awareness, more people may be prone to get vaccinated, 
which decreases the burden on the economy caused by the 
pandemic. 

From a medical standpoint, this research clarifies the 
safety of administering vaccines to pregnant women since 
the vaccination was not associated with an increased risk of 
adverse outcomes. It also increases the awareness in 
women who are either already pregnant or plan to conceive 
because it increases the perceived reliability of vaccines, as 
the local community may respond better to the data 
collected from their immediate environment. Given that 
many pregnant women are hesitant to receive the vaccine 
due to safety concerns, caregivers must provide accurate 
information about its safety and efficacy to increase vaccine 
acceptance rates among pregnant populations. With such 
awareness, more people may be prone to get vaccinated, 
which decreases the burden on the economy caused by the 
pandemic. 

Potential confounding factors, such as obesity/high BMI 
status, smoking, and diabetes, were not considered in the 
analysis and may have impacted our findings. It has been 
established that obesity before pregnancy may be 
associated with an increased risk of hypertensive disorders, 
for example, preeclampsia.25 Thus, future studies should 
include adjusting and eliminating any known clinically 
relevant confounding variables via multivariable regression 
analysis. 

The scope of the study should be expanded. Namely, 
bigger population size would increase the statistical power 
needed to detect clinically relevant and statistically 
significant differences, thus making the results more 
reliable. Future studies should focus on larger cohort sizes 
and longer-term follow-up data to further evaluate the 
potential benefits and risks of COVID-19 vaccination during 
pregnancy. Additionally, there is little evidence of innate 
immunity in a neonate acquired from the mother for COVID-
19, making it a significant area for future study. 

CONCLUSIONS 
Maternal COVID-19 vaccination has no detrimental impact 
on neonatal outcomes or the progression/outcomes of 
pregnancy. 

AUTHOR AFFILIATION 
1 American M.D. Program, Tbilisi State Medical University, 
Tbilisi, Georgia; 
2 Neuroscience Hons, The University of Edinburgh, UK. 

REFERENCES 

1. Wünsch K, Anastasiou OE, Alt M, et al. Covid-19 in elderly, 
immunocompromised or diabetic patients—from immune 
monitoring to clinical management in the Hospital. Viruses 
2022;14(4):746.   

2. U.S. Food and Drug Administration. Coronavirus (COVID-19) 
update: FDA authorizes Pfizer-BioNTech COVID-19 vaccine for 
emergency use in adolescents in another important action in the 
fight against the pandemic [Internet]. [cited 2023 Jan 22]. 
Available from: https://www.fda.gov/news-events/press-
announcements/coronavirus-covid-19-update-fda-authorizes-
pfizer-biontech-covid-19-vaccine-emergency-use. 

3. Antonakou A. The latest update on the effects of COVID-19 
infection in pregnancy. Eur J Midwifery. 2020;4(April).   

4. Adar T, Grisaru-Granovsky S, Ben Ya’acov A, Goldin E, Bar-Gil 
Shitrit A. Pregnancy and the immune system: General overview 
and the gastroenterological perspective. Digestive Diseases and 
Sciences. 2015;60(9):2581–9. 

5. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N. The impact of 
covid-19 on pregnancy outcomes: A systematic review and 
meta-analysis. Canadian Medical Association Journal 
2021;193(16).   

6. Khalil A, Kalafat E, Benlioglu C, et al. SARS-COV-2 infection in 
pregnancy: A systematic review and meta-analysis of clinical 
features and pregnancy outcomes. EClinicalMedicine 
2020;25:100446.   

7. Covid-19 vaccines while pregnant or breastfeeding [Internet]. 
Centers for Disease Control and Prevention. [cited 2023 Jan 
22];Available from: https://www.cdc.gov/coronavirus/2019-
ncov/vaccines/recommendations/pregnancy.html  

8. Dagan N, Barda N, Biron-Shental T, et al. Effectiveness of the 
BNT162B2 mrna COVID-19 vaccine in pregnancy. Nature 
Medicine 2021;27(10):1693–5.   

9. Blakeway H, Prasad S, Kalafat E, et al. Covid-19 vaccination 
during pregnancy: Coverage and safety. American Journal of 
Obstetrics and Gynecology 2022;226(2).   

10. Zambrano L.D., Ellington S., Strid P., Galang R.R., Oduyebo T., 
Tong V.T., Woodworth K.R., Nahabedian J.F., Azziz-Baumgartner 
E., Gilboa S.M., et al. Update: Characteristics of Symptomatic 
Women of Reproductive Age with Laboratory-Confirmed SARS-
CoV-2 Infection by Pregnancy Status—United States, January 
22–October 3, 2020. Morb. Mortal. Wkly. Rep. 2020;69:1641–
1647. 

11. Wei S.Q., 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–E548. 

12. Peretz-Machluf R, Hirsh-Yechezkel G, Zaslavsky-Paltiel I, et al. 
Obstetric and neonatal outcomes following covid-19 vaccination 
in pregnancy. Journal of Clinical Medicine 2022;11(9):2540.   

13. Shimabukuro T.T., Kim S.Y., Myers T.R., Moro P.L., Oduyebo T., 
Panagiotakopoulos L., Marquez P.L., Olson C.K., Liu R., Chang 
K.T., et al. Preliminary Findings of MRNA Covid-19 Vaccine Safety 
in Pregnant Persons. N. Engl. J. Med. 2021;384:2273–2282. 

14. Goldshtein I., Nevo D., Steinberg D.M., Rotem R.S., Gorfine M., 
Chodick G., Segal Y. Association Between BNT162b2 Vaccination 
and Incidence of SARS-CoV-2 Infection in Pregnant Women. 
JAMA. 2021;326:728–735.  

15. Dagan N., Barda N., Biron-Shental T., Makov-Assif M., Key C., 
Kohane I.S., Hernán M.A., Lipsitch M., Hernandez-Diaz S., Reis 
B.Y., et al. Effectiveness of the BNT162b2 MRNA COVID-19 
Vaccine in Pregnancy. Nat. Med. 2021;27:1693–1695. 

16. Gray K.J., Bordt E.A., Atyeo C., Deriso E., Akinwunmi B., Young 
N., Baez A.M., Shook L.L., Cvrk D., James K., et al. Coronavirus 
Disease 2019 Vaccine Response in Pregnant and Lactating 
Women: A Cohort Study. Am. J. Obstet. Gynecol. 
2021;225:303.e1–303.e17.  



 

Georgian Biomedical News 
ISSN (Online): 2720-8796   ISSN (Print): 2720-7994 

Downloaded from gbmn.org. For personal use only. No other uses without permission. 

Copyright © 2022. All rights reserved. 

VOLUME 2. ISSUE 1. JAN-MAR 2024 

17.  Blakeway H., Prasad S., Kalafat E., Heath P.T., Ladhani S.N., Le 
Doare K., Magee L.A., O’Brien P., Rezvani A., von Dadelszen P., 
et al. COVID-19 Vaccination during Pregnancy: Coverage and 
Safety. Am. J. Obstet. Gynecol. 2021;226:236.e1–236.e14. 

18. Wainstock T., Yoles I., Sergienko R., Sheiner E. Prenatal Maternal 
COVID-19 Vaccination and Pregnancy Outcomes. Vaccine. 
2021;39:6037–6040.  

19. Flannery D.D., Gouma S., Dhudasia M.B., Mukhopadhyay S., 
Pfeifer M.R., Woodford E.C., et al. Assessment of Maternal and 
Neonatal Cord Blood SARS-CoV-2 Antibodies and Placental 
Transfer Ratios. JAMAPediatr. 2021;175(6):594. 

20. Munoz F.M. Can We Protect Pregnant Women and Young 
Infants From COVID-19 Through Maternal Immunization? 
JAMAPediatr. 2021;175(6):561–562. 

21. Rottenstreich M., Sela H., 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 Int. J. Obstet. Gynaecol. 2022;129:248–255.  

22. Zhang P., Heyman T., Greechan M., Dygulska B., Al Sayyed F., 
Narula P., Lederman S. Maternal, Neonatal and Placental 
Characteristics of SARS-CoV-2 Positive Mothers. J. Matern.-Fetal 
Neonatal Med. 2021:1–9. 

23. Nayak M.K., Panda S.K., Panda S.S., Rath S., Ghosh A., Mohakud 
N.K. Neonatal Outcomes of Pregnant Women with COVID-19 in 
a Developing Country Setup. Pediatr. Neonatol. 2021;62:499–
505. 

24. Georgia: Who coronavirus disease (covid-19) dashboard with 
vaccination data [Internet]. World Health Organization. [cited 
2023 Jan 22];Available from: 
https://covid19.who.int/region/euro/country/ge  

25. Spradley FT. Metabolic abnormalities and obesity’s impact on 
the risk for developing preeclampsia. American Journal of 
Physiology-Regulatory, Integrative and Comparative Physiology 
2017;312(1). 


