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Abstract

Comparative Analysis of Vertical Transmission 
of SARS-CoV-2 Antibodies in Vaccinated and 
Non-Vaccinated Pregnant Women
Madalina IORDACHE1, Diana SECARA 1, Claudia MEHEDINTU 2, Marina ANTONOVICI2, Natalia TURCAN 3, 
Monica Mihaela CIRSTOIU 1

Pregnancy is a risk factor for developing a severe, complicated form of COVID-19. Medical reports have revealed 
that pregnancy increases three times the risk of ICU admission and 1.7 times the risk of death in patients with 
COVID-19. The crossing of the placenta by the antibodies generated through vaccination offer a level of protection 
that should not be ignored. We aimed to comparatively analyze the levels of SARS-CoV-2 IgG and IgM antibodies in 
pregnant women who have had this infection during pregnancy or have undergone a complete vaccination cycle dur-
ing pregnancy, as well as antibody levels in newborns. The inclusion criterion was history of SARS-CoV-2 infection 
during pregnancy or COVID-19 complete vaccination. For each case the peri-partum values of IgG and IgM SARS-
CoV-2 antibodies were analyzed in the same laboratory along with those of their newborns. The vaccination rate in 
our study group was about 6%. All cases had a significant value of protective IgG SARS-CoV-2 antibodies and the 
level of protective antibodies of the newborns closely followed maternal values. From the cases with SARS-CoV-2 
infection during pregnancy, only 16.6% had a protective level of antibodies and 75% of the newborns from these cas-
es had protective levels of IgG SARS-CoV-2 antibodies. Our results clearly plead in favor of vaccination in pregnancy 
which provides significant benefits for both mothers and infants.
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 INTRODUCTION 

COVID-19 pandemic has had a significant impact 
on all previously ordinary activities and effectively 
changed our lives. It is now known that pregnancy is a 
risk factor for developing a severe, complicated form of 
COVID-19; yet, as the records show so far, only 22% 
of pregnant women have received at least one dose of 
COVID-19 vaccine in the United States, where the 
overall vaccination rate is among the highest in the 
world 1. Medical reports have revealed that pregnancy 
increases three times, the risk of ICU admission and 1.7 
times, the risk of death in the context of COVID-19, 
compared to non-pregnant women. Currently, comor-
bidities such as obesity, hypertension and diabetes have 
a rising incidence among the pregnant population, 
along with a growing maternal age. All these factors 
increase the risk of an unfavorable outcome 3. Although 
the impact of SARS-CoV-2 (Severe Acute Respira-
tory Syndrome Coronavirus 2) infection on obstetric 
outcome is still being investigated, a causal relationship 
with preterm birth, cesarean delivery and fetal distress 
has been highlighted by studies to date.4. 

Vaccination is seen as the only way to regain nor-
malcy in our lives. When the first COVID-19 vaccine 
was approved, the status of pregnant woman was a rel-
ative contraindication, but now, most specialized asso-
ciations openly plead for vaccination during pregnancy.

The American College of Obstetricians and Gy-
necologists (ACOG) along with the Society for Ma-
ternal-Fetal Medicine (SMFM), two reference organ-
izations, support vaccination during pregnancy arguing 
that COVID-19 vaccine is safe and the lack of the 
protection the vaccine could provide is now visible in 
countries with low vaccination rates 1.

The Royal College of Obstetricians and Gynecolo-
gists also recommends COVID-19 vaccine to all preg-
nant women aged 18 and over, stating that COVID-19 
vaccine does not contain ingredients that could have a 
detrimental effect on pregnancy 5.

The side effects of vaccine administration during 
pregnancy are shown to be the same as those seen in 
the general population and the efficacy is high, with an 
adjusted risk ratio of 0.22. (95% CI 0.11-0.43) 2.

The crossing of the placenta by the antibodies gen-
erated through vaccination offer a level of protection 
that should not be ignored. 

With all this information, we aimed to compara-
tively analyze the levels of SARS-CoV-2 IgG and IgM 

antibodies in pregnant women who have had the infec-
tion during pregnancy or have undergone a complete 
vaccination cycle during pregnancy, as well as antibody 
levels in newborns.

MATERIAL AND METHODS 

Forty-eight women who gave birth in the Department 
of Obstetrics and Gynecology of the University Emer-
gency Hospital of Bucharest between March 1st, 2020 
and September 30th, 2021 were included in the study. 
The main inclusion criterion was the history of SARS-
CoV-2 infection during pregnancy or COVID-19 
complete vaccination. For each case the peri-partum 
values of IgG and IgM SARS-CoV-2 antibodies were 
analyzed in the same laboratory along with those of 
their newborns. Written informed consent was ob-
tained for each case. 

This study was approved by the Ethics Committee 
of the University Emergency Hospital of Bucharest. 

RESULTS

The vaccination rate in our study group was about 6%, 
specifically three cases. The vaccinated patients had a 
significant value of protective IgG SARS-CoV-2 anti-
bodies and even more interesting, the level of protective 
antibodies of the newborns closely followed maternal 
values (Figure 1). 

As regards the cases with SARS-CoV-2 infection 
during pregnancy, only 8 women (16.6%) had a protec-
tive level of antibodies at the time of testing. The great-
est level was 3.46 and, for this specific case, the level of 
IgG antibodies of her child (5.03) exceeded that of the 
mother. Overall, 75% of the newborns of mothers with 
protective level of antibodies had also protective levels 
of IgG SARS-CoV-2 antibodies (Figure 2). 

According to the results we have obtained, 4 cas-
es had reactive levels of IgM antibodies (>1). None of 
their newborns had IgM positive levels, no mother in 
these four cases had simultaneously IgG reactive levels 
and only one newborn tested positive for IgG SARS-
CoV-2 antibodies (Figure 3). 
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Figure 1. SARS-CoV-2 IgG and IgM levels of women 
completely vaccinated during pregnancy compared to the 
levels of their newborns

Figure 2. Comparative levels of SARS-COV-2 IgG and 
IgM antibodies in women with a history of COVID-19 
during pregnancy and their newborns

Figure 3. Positive levels of maternal IgM and the 
corresponding level of their newborns.



422 Modern Medicine  | 2021, Vol. 28, No. 4

SARS-COV-2 vaccine results in augmented levels of 
IgG antibodies in mothers and in their newborns, of-
fering immunologic protection. In our study group the 
proportion of vaccinated pregnant women was low, but 
the astonishing difference between the values of IgG 
antibodies in this group compared to those who have 
obtained natural protection strengthen the conclusion 
of the above-mentioned study. 

As most pregnant women are reluctant to receive 
the SARS-CoV-2 vaccine, advice on its safety, benefits 
and efficacy should be clearly emphasized by special-
ists. One of the concerns of pregnant patients is the 
lack of data on the long-term effects on children born 
to previously vaccinated mothers, while pregnant. It is 
clear, as far as this issue is concerned, that the compo-
nents of mRNA vaccines last in our organism only for 
a few days after injection as they are broken down and, 
in regard to this aspect alone, the pregnancy outcome of 
patients who received the vaccine during pregnancy is 
the same as it is for those who have not. 

Concluding, the protective levels of antibodies after 
SARS-CoV-2 infection in pregnancy is low in mothers 
and even lower in their newborns. There is no transpla-
cental transmission of SARS-CoV-2 IgM antibodies. 
Thus, our results clearly plead in favor of vaccination 
during pregnancy which provides significant benefits 
for both mothers and infants. 

Compliance with ethics requirements: The authors 
declare no conflict of interest regarding this article. The 
authors declare that all the procedures and experiments 
of this study respect the ethical standards in the Hel-
sinki Declaration of 1975, as revised in 2008(5) and the 
national law. Informed consent was obtained from the 
patient described in the clinical case and his parents.
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DISCUSSIONS AND CONCLUSIONS 

According to the results we obtained, active but asymp-
tomatic peri-partum SARS-CoV-2 infection was not 
transmitted to the infants, fact objectified by the ab-
sence of reactive IgM SARS-CoV-2 titers. It is impor-
tant to mention that IgM antibodies, expressed when 
the infection is active, are large molecules with min-
imum possibility of crossing the placenta. The rate of 
infection transmission, reported in medical literature, is 
about 6%, if the infection is manifested in the first and 
second trimester and zero, if the patient is infected in 
the third trimester 6. 

The serologic results in our study group, indicate 
there is a transplacental immunity obtained from 
mothers who have positive titers of IgG antibodies and 
even though the rate of vertical transmission is low; re-
ferring to immunologic action of other viruses we can 
presume that this protection can be active during the 
first period of life 7. 

Besides all the novelties related to SARS-CoV-2 in-
fection prognosis, one thing is clear at this point, name-
ly SARS-CoV-2 infection manifests with a greater se-
verity in pregnant women compared to non-pregnant 
population, associating a high risk of hospital and in-
tensive care admission and even death 8. Trials regard-
ing the safety of vaccination have begun in February 
2021 and have demonstrated its safety and efficacy. The 
safety data available for mRNA vaccines during preg-
nancy have shown that maternal antibodies cross the 
placenta and provide neonatal protection9. According 
to Kathryn J. Gray et al.10, vaccine-induced antibody 
levels are significantly higher compared to those ob-
tained through SARS-CoV-2 infection during preg-
nancy. Also, the administration of the second dose of 
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