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Abstract
Introduction: COVID-19 pandemic has severe consequences for the whole world. Each age
group has been affected. Both the pediatric and geriatric populations have been worst affected
by COVID-19. Even pregnant females were affected much and especially the neonates of
pregnant women with COVID-19. The vulnerability increases in neonates of mothers with
COVID-19. There is less literature and guidelines available which discussed the outcomes of
neonates of mothers who had COVID-19 during gestation.
Aims and Objectives: To find out the effect on the fetus of mothers, who were infected with
COVID-19 during gestation.
Method: This is a retrospective study which considered 120 pregnant women, comprising 60
pregnant females with COVID-19 (study group) and another 60 pregnant females without
COVID-19 (control group). The baseline characteristics were obtained from the hospital in
both groups and the outcomes were evaluated and analyzed.
Results: The study found that there are significant differences between the two groups in
gestational age at the time of delivery, premature delivery occurred and neonatal death
(p<0.05).
Conclusion: The study has concluded that the presence of COVID-19 in pregnant females
caused placental infection affecting the fetus significantly, as evidenced by premature birth and
neonatal deaths among the COVID-19 group.
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Introduction
In late 2019 [1-3], the COVID-19 disease
was discovered, with severe respiratory
effects. It is now known as COVID-19 and
was brought on by a fresh coronavirus
mutation [1,4]. As of September 25, 2021,
there were 230 million cases of the viral
Jaiswal et al.

outbreak over the world [5]. One in 200
pregnant women has COVID-19 during
their pregnancy, according to estimates [6].
The effects of potential vertical
transmission are unknown through a
placental infection, inflammation, and the
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fetoplacental defense mechanisms in cases
of maternal COVID-19 infection [7]. The
viral genomes of this novel coronavirus and
the SARS-CoV and MERS-CoV, which
were responsible for the severe acute
respiratory syndrome (SARS) and middleeast respiratory syndrome, respectively,
share 80% and 50% similarities,
respectively [8]. Pre-eclampsia, preterm
birth, stillbirth, small-for-gestational-age,
and low birth weight are just a few of the
unfavourable obstetrical and neonatal
outcomes that have been linked in the past
to maternal infection and systemic
inflammation [9]. This is because these
outcomes are caused by interruptions in
placental hemodynamics. Again, elevated
estrogen
during
pregnancy
causes
physiological changes like the elevated
diaphragm
in
response
to
the
accommodation of the growing fetus,
which lowers the pulmonary functional
residual volume and causes mucosal
oedema and friability in the respiratory
tract. These pulmonary alterations and
decreased cell immunity may put pregnant
women at increased risk for serious viral
pneumonia infections, which could have
negative effects on the pregnancy [10]. By
attaching its spike protein to angiotensin-2
converting enzyme (ACE2) receptors,
COVID-19 enters host cells. The spike
protein is primed by cell surface protease
TMPRSS2. Transplacental transmission
has been considered to be a feasible vertical
transmission mechanism because ACE2
and TMPRSS2 have been demonstrated to
be expressed on trophoblasts in the
placenta, theoretically making the placenta
susceptible to SARS-CoV-2 infection [11].
The co-expression of ACE2 and TMPRSS2
by placental cells has, however, been the
subject of conflicting reports. While some
groups claim that coexpression occurs in
syncytiotrophoblasts during the first
trimester of pregnancy and in extravillous
trophoblasts during the second, others
claim that coexpression of ACE2 and
TMPRSS2
could
be
recognizable
throughout the entire pregnancy [12].
Jaiswal et al.
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Before a transplacental infection can occur,
the virus must be present in the blood.
Although viremia was observed in the
majority of COVID-19 -infected patients, it
is more common in COVID-19-infected
patients who are extremely unwell, and it
appears to be less common in pregnant
COVID-19-infected patients [13]. The
cervicovaginal
route
of
vertical
transmission, which exposes newborns to
infected cells during delivery, was briefly
considered as another mechanism because
it is relevant to other viruses [11].
Numerous investigations have documented
the occurrence of COVID-19 infection in
neonates of COVID-19-positive mothers.
The placenta is also abundantly found to
contain the ACE-2 receptors, with which
COVID-19 interacts in order to enter cells,
indicating the biological plausibility of
intrauterine Trans placental vertical
transmission [14]. However, due to the
absence of COVID-19 in samples of
amniotic fluid, cord blood, and breast milk,
some investigations questioned the viability
of vertical transmission, whether it
occurred through the placenta, after vaginal
delivery, or during breastfeeding [15].
There are contradictory reports of viral
positivity of placentas from COVID-19positive pregnant patients, and not all
infants delivered to these mothers will test
positive for the virus. This implies that the
presence or absence of specific receptors or
signalling pathways may determine
whether a protective mechanism or barrier
within the placenta is successful. No report
of congenital abnormality has been found
[16]. Thus, by thoroughly evaluating the
most recent information available, this
study seeks to identify the probable
neonatal consequences linked to a COVID19-infected pregnancy.
Materials and Methods
Research Design
A retrospective study was conducted whose
data comprised patients who visited our
hospital from July 2021 to June 2022. This
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study considered 120 pregnant females,
who were admitted to gynecology and
obstetrics either with COVID-19 or without
it. A detailed medical history of the
pregnant females was taken and examined.
All the females included in the study were
tested for COVID-19 through swab
collection from the nasopharynx.
The patients with COVID-19 were
confirmed by obtaining their RT-PCR
results. The study considered 60 pregnant
females with confirmed COVID-19 (Study
group) and another 60 pregnant females
without COVID-19 (Control group). A
sample of formalin-fixed placental tissue
with paraffin-embedded were collected
from all the patients in the hospital. The
study has obtained records of each
parameter from the hospital. The baseline
characteristics were obtained from the
hospital in both groups and the outcomes
were evaluated and analyzed.
Collection of Data
The study considered every data from the
hospital
related
to
their
basic
characteristics, placenta, the outcome of the
pregnancy and the outcome of mother and
fetus. Also, the comorbidities like
hypothyroidism, scleroderma, and anaemia
were collected. The symptoms like fever,
cough, cold, fatigue and myalgia were
examined in all the patients. The baseline
characteristics were obtained by the
hospital during the start of their treatment.
The outcome data were obtained when the
patients have finally had labour or cesarean
section and the fetal status was recorded.
Inclusion and Exclusion Criteria
The pregnant females who came to the
outpatient department of the gynaecology
and obstetrics department of the hospital
were included in the study. The included
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patients are those who visited the follow-up
check and gave informed consent to our
study. The study considered 120 such
patients. Patients with COVID-19 or
without COVID-19 were both included.
The females who did not complete the
protocol of the study or did not follow up
on the study were excluded. The study also
excluded the patients who did not provide
informed consent and also who have other
co-morbidities like chronic asthma or
COPD.
Ethical Approval
The authors obtained consent from each
patient for using their data in the study.
Each patient has explained the study
process and its intention. The study process
has been approved by the Ethical
Committee of the hospital and the
concerned university.
Statistical Analysis
The study used SPSS 25 and excel software
for effective statistical analysis. The
continuous variables were expressed as
mean±standard deviation. The outcome
parameters were analyzed using ANOVA
between two groups (study group and
control group). The level of significance
was considered to be α=0.05.
Results
The females with COVID-19 (study group)
show all the symptoms like fever, cough,
cold, dyspnea, myalgia, ageusia, fatigue,
and altered state of mind which are absent
in the control group. The comorbidities like
asthma, anaemia and hypothyroidism are
seen in positive patients whereas
scleroderma is resent in the control group.
Pregnancy complications like fetal
complications, gestational cholestasis, and
AF anomalies are increasingly seen in study
group patients.
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Table 1: Emergency department and hospital characteristics of study cohorts
Parameters
Study
Group
Control
(COVID-19 patients)
Group
No. of patients
60 (50%)
60 (50%)
Age, years
29.5±2.6
30.8±3.1
Gestational age during the time of
35.96±0.69
36.1±0.8
admittance (weeks)
Smoker
2 (3.3%)
0 (0)
BMI (kg/m2)
26 (25-33)
24 (23-28)
Comorbidities
Hypothyroidism
5 (8.3%)
0 (0)
Anaemia
4 (6.6%)
0 (0)
Adrenogenital syndrome
4 (6.6%)
0 (0)
Pregnancy complications
Gestational diabetes
7 (11.6%)
13 (21.6%)
Gestational cholestasis
5 (8.3%)
0 (0)
Intrauterine growth retardation
0 (0)
3 (5%)
Amniotic fluid anomalies
7 (11.6%)
0 (0)
Premature rupture of membrane
7 (11.6%)
8 (13.3%)
Preterm - PROM
5 (8.3%)
5 (8.3%)
Fetal complications
7 (11.3%)
0 (0)
Indication for nasopharyngeal swab at ED presentation
Screening
27 (45%)
57 (95%)
Signs and symptoms
36 (60%)
5 (8.3%)
Fever
21 (35%)
0 (0)
Cough
25 (41.6%)
4 (6.6%)
Dyspnea
12 (20%)
5 (8.3%)
Myalgia
7 (11.6%)
0 (0)
Anosmia
4 (6.6%)
0 (0)
Ageusia
5 (8.3%)
0 (0)
Indication for nasopharyngeal swab during hospitalization
Intestitial pneumonia
21 (35%)
0 (0)
Pulmonary thromboembolism
7 (11.6%)
0(0)
Respiratory failure
8 (13.3%)
0(0)
Transfer to ICU
7 (11.6%)
5 (8.3%)
Respiratory support
Oxygen therapy
12 (20%)
5 (8.3%)
Non-invasive ventilation
9 (15%)
0 (0)
Invasive ventilation
4 (6.6%)
5 (8.3%)
Pharmacological therapy
Low-molecular-weight heparin
41 (68.3%)
23 (38.3%)
Before delivery
7 (11.3%)
0 (0)
After delivery
42 (70%)
23 (38.3%)
The study found that there is a significant
difference between the two groups in
gestational age at the time of delivery
Jaiswal et al.

(p<0.05). The study also found that
COVID-19 infection did not cause direct
harm to the fetus as the placenta played a
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role in providing barrier function but due to
the placental infection, there were
consequences caused to the fetus like
premature delivery occurred significantly
more in the study group as compared to
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control group (p<0.05). Neonatal death was
also found to be significant in the study
group as compared to the control group
(p<0.05).

Table 2: Postpartum outcomes for mothers and newborns
Parameters

Study
Group
Control
(COVID-19 patients)
Group
No. of patients
60 (50%)
60 (50%)
Gestational age at delivery (gw+days)
35±0.8
39.9±0.7
Symptoms onset to delivery (days)
10 (5-12)
Not applied
Confirmed diagnosis to delivery (days)
3 (2-7)
Not applied
Premature delivery (<37 weeks)
18 (30%)
13 (21.6%))
Mode of delivery
Vaginal delivery
42 (70%)
20 (33.3%)
Cesarean section
5 (8.3%)
38 (63.3%)
Spontaneous labour
21 (35%)
20 (33.3%)
Labour by induction
41 (68.3%)
4 (6.6%)
Maternal indication for labour induction
SARS- CoV-2 infection
10 (16.3%)
Not applied
Obstetrical indication for labour induction
AF abnormalities
7 (11.6%)
0(0)
Fetal malformation
4 (6.6%)
0 (0)
Therapeutic miscarriage
4 ( 6.6%)
0 (0)
Suspected chorioamnionitis
0 (0)
0 (0)
Type of cesarian section
Elective
27 (45%)
25 (41.3%)
Emergency
35 (58.2%)
37 (61.3%)
Indication for cesarean section
Elective
27 (45%)
25 (41.3%)
Emergency
35 (58.2%)
37 (61.3%)
Indication for cesarean section
Maternal request
7 (11.6%)
5 (8.3%)
Previous cesarean section
7 (11.6%)
5 (8.3%)
IUGR
0 (0)
5 (8.3%)
Uterine malformation
0 (0)
5 (8.3%)
Fetal distress
7 (11.3%)
16 (26.3%)
Symptomatic infection
4 (6.6%)
Not applied
Symptomatic COVID-19 infection
4 (6.6%)
Not applied
and previous CS
Neonatal outcome
Apgar score, in 1st minute
9.7±0.24
10.1±0.21 (7-9)
th
Apgar score, 5 minute
11.98±1.25
12.75±0.4
Newborn birth weight (g)
3030 (2550-3370)
3040
Placental weight (g)
510.62±12.74
540.36±9.54
Neonatal arterial pH
7.5±0.1
7.4±0.3
Neonatal death
8 (13.3%)
0
Jaiswal et al.

pvalue
p<0.05
p<0.05
p>0.05
p>0.05
p>0.05
p>0.05

p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p>0.05

p>0.05
p>0.05
p>0.05
p>0.05
p>0.05
p<0.05
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Discussion
A study shows that 17 out of 164 women
tested positive for COVID-19 (10.3%) in
the first trimester, according to a study by
Cosma et al. One woman who gave birth at
another hospital and tested positive for
COVID-19 was excluded. Composite
adverse obstetric outcomes were seen in
6.2% (1/16) COVID-19-positive and 10.5%
(11/105) COVID-19-negative women, as
well as 12.5% (2/16) and 7.6% (8/105),
respectively, in composite adverse neonatal
outcomes [17]. The same antibodies were
found in arterial cord blood of neonates of
women who had developed IgG antibodies,
while the nasopharyngeal swab test for
COVID-19 was negative. There were no
reports of maternal pneumonia or
hospitalization related to coronavirus
disease-19. As would be predicted in
women who were infected early during
pregnancy, rectal swabs taken at delivery
were negative, and COVID-19 faecal
contamination
of
the
neonatal
or/nasopharynx during vaginal birth was
excluded.
When
COVID-19-positive
women were compared to a group of
COVID-19-negative women who were
matched for gestational age, the rates of
composite adverse obstetric and neonatal
outcomes were not statistically different
[18].
Additionally, we discovered that between
76% and 85% of babies born to COVID-19positive mothers had birthweights greater
than 2500 g [19]. The average weight at
birth ranged from 2590 to 3436 grams.
Compared to babies born to COVID-19
asymptomatic mothers, neonates from
symptomatic COVID-19 mothers had
lower birth weights [19,20]. The median
and mean birth weights were 3120g and
3144.71g, respectively, which was similar
to the results of prior systematic reviews.
Even
though
the
findings
were
encouraging, it was indicated that women
who contracted COVID-19 early in
pregnancy or who had chronic hypoxia
needed more frequent monitoring of the
Jaiswal et al.
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foetal growth to check for intrauterine
growth restriction or retardation [18,21].
However, Tadas et al. found that neonates
of COVID-19-positive mothers had a
statistically significant greater mean
birthweight than the controls. The variation
in socioeconomic level and baseline
nutrition was blamed for the disparity, as
the majority of patients were from
metropolitan regions with acceptable
nutrition [13]. According to studies,
newborns with low 5-minute Apgar scores
had a 20–100-fold higher relative chance of
developing cerebral palsy than those with
high scores of 7–10 [22]. In line with recent
systematic reviews [22], the majority of
neonates born to COVID-19-positive
mothers have an excellent Apgar score of
greater than 7 at 1-minute and 5-minute.
According to Verma et al., both
asymptomatic and symptomatic COVID19-positive pregnant women had similar
APGAR ratings [23]. If the neonates were
born prematurely, it was believed that a low
Apgar score in newborns of COVID-19positive mothers was secondary to
pulmonary immaturity. The majority of the
infants in our review were delivered by
caesarean section. The increasing rate of
cesarean births was justified by the need to
lessen both the strain on women during
labour and the danger of infection from
COVID-19-positive women. However,
according to recent recommendations,
COVID-19 infection should not be the only
factor considered, when deciding whether
to have a caesarean section or have a
premature baby [24]. The rates of neonatal
COVID-19 infection in a Spanish
investigation with a 6.9% (5/72) infection
rate for vaginal births and caesarean
sections were not different [25]. Maternal
disease severity and comorbidities,
maternal and fetal condition, and
gestational age should all be considered
when deciding whether to have a caesarean
section [25]. The safety of vaginal delivery
has been substantiated by studies since no
samples of vaginal secretions from
pregnant women who tested positive for
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COVID-19 also tested negative for
COVID-19 [26,27]. Additionally, it was
discovered that exposure to maternal
vaginal secretions was linked to the
emergence of an immunogenic response in
newborns [27,28].
Conclusion
The study has concluded that there is not
much evidence of vertical transmission of
the fetus, although, the presence of
COVID-19 in pregnant females caused the
placental infection, which in turn, caused
significant harm to the fetus, mainly
evidenced by premature birth. Finally, there
was a significant number of neonatal deaths
among the COVID-19 group while there
was not a single death in the control group.
There is a need to carry out more studies
with varied populations for better
conclusions. This current study has
highlighted important findings regarding
fetal status in COVID-19 and recommends
adopting higher prevention techniques for
COVID-19 among the pregnant population.
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