Clinico-epidemiological Characteristics and
Short-term Outcomes of Neonates Born to
COVID-19 Positive Mothers at a Tertiary
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Care Hospital in North Karnataka-

A Retrospective Study

ABSTRACT

Introduction: Coronavirus Disease-2019 (COVID-19) infection in
pregnant women can have important effects on the perinatal and
neonatal outcomes. Multiple modes of transmission of infection
from mother to the newborn have been suggested as also the
increased risk of complications in COVID-19 infected neonates.

Aim: To study the clinico-epidemiological characteristics and
short-term outcomes of neonates born to mothers infected
with COVID-19 in relation to maternal COVID-19 severity and
co-morbidities and to compare the same between COVID-19
infected and non infected neonates.

Materials and Methods: This was a retrospective study of
174 neonates born to COVID-19 positive mothers admitted
and delivered from 1t August 2020 to 31st October 2020, at
Belagavi Institute of Medical Sciences (BIMS), North Karnataka,
India. Data was collected from medical records about the
clinical and epidemiological characteristics of the mothers and
their neonates, symptoms and severity of COVID-19 and their
management and short-term outcomes. Pearson’s Chi-square or
Fisher’s-exact test was used for statistical analysis. The p-value
of less than 0.05 was considered statistically significant.

INTRODUCTION

In December 2019, a novel coronavirus emerged in the Wuhan
city of China which was named as COVID-19 or Severe Acute
Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2), which spread
worldwide and was declared a global pandemic on 11" March
2020 [1]. Globally, as on 8" July 2022, there have been
551,226,298 confirmed cases of COVID-19, including 6,345,595
deaths [2].

Multiple modes of transmission have been suggested, including
transplacental, through foetoplacental bleed or amniotic fluid, or in
postpartum period through breast milk or exposure to aerosolised
droplets of viral particles [3-10]. Most recent studies show low risk of
intrauterine transmission of SARS-CoV-2, probably because of low
levels of SARS-CoV-2 viraemia and the decreased co-expression
of angiotensin-converting enzyme 2 and transmembrane serine
protease 2 needed for SARS-CoV-2 entry into the cells in placenta

Results: Out of 174, 18 (10.35%) neonates tested positive for
COVID-19 by Reverse Transcriptase Polymerase Chain Reaction
(RT-PCR). The rates of prematurity and low birth weight amongst
all 174 neonates were 17.24% and 24.14%, respectively. There
were no significant differences in demographic features, in
the need for resuscitation and incidence of complications
like prematurity, low birth weight, birth asphyxia, meconium
aspiration syndrome, sepsis between COVID-19 infected and
non infected neonates. However, an increased risk of Early
Onset Sepsis (EOS) (OR-2.21) in COVID-19 infected neonates.
None of the COVID-19 infected neonates required Continuous
Positive Airway Pressure (CPAP) or mechanical ventilation and
all were discharged subsequently. In this study there were
3 (1.72%) deaths, all among COVID-19 non infected, neonates.

Conclusion: The incidence of COVID-19 infection in neonates
born to COVID-19 infected mothers in this study was 10.35%.
Most of the infections in neonates were of less severity without a
significantly increased need for respiratory support and without
significant mortality.

[11-14]. A recent meta-analysis of neonatal SARS-CoV-2 infections
attributed 70% and 30% of infections to environmental and vertical
transmission, respectively [15]. The study done by Anand P et al.,
found milder manifestations in COVID-19 infected neonates without
any adverse outcomes [16]. Whereas in the study done by Malik
S et al., higher risk of adverse outcomes such as neonatal sepsis
and death were found in COVID-19 infected neonates [17]. Similar
adverse outcomes were also reported by Oncel MY et al., [18].

Emerging studies have shown that SARS-CoV-2 infection during
pregnancy is associated with a number of adverse pregnancy
outcomes including preeclampsia, preterm birth, and stillbirth,
especially among those with severe COVID-19 disease, which in
turn can affect neonatal outcomes [11,19-22].

There is a lack of complete knowledge about perinatal COVID-19
and the neonatal outcomes in relation to maternal COVID-19 severity
and antenatal co-morbidities, especially from developing countries.
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This study aims to describe the clinico-epidemiological characteristics
of neonates born to mothers with COVID-19 and compare the
clinical features and immediate outcomes of COVID-19 infected and
CQOVID-19 non infected neonates. It also aims to study the neonatal
outcomes in relation to maternal COVID-19 severity and antenatal
co-morbidities.

MATERIALS AND METHODS

This study was a retrospective study of all neonates born to COVID-
19 positive mothers admitted and delivered from 1t August 2020 to
315t October 2020, at Belagavi Institute of Medical Sciences (BIMS),
a tertiary care hospital in North Karnataka, India. The study was
planned and executed between November 2021 and July 2022.
The collected data was analysed from May 2022. The study was
approved by the Institutional Ethics Committee (letter no. BIMS-
I[EC/177/2021-22). As this was a dedicated COVID-19 hospital during
the study period, only COVID-19 positive mothers were admitted.

Inclusion criteria: Neonates born to COVID-19 infected mothers
admitted in BIMS hospital during the depicted time period of data
were included in the study.

Exclusion criteria: Outborn neonates born to COVID-19 infected
mothers were excluded from the study.

Study Procedure

Delivery room practices: Deliveries of COVID-19 positive mothers
were conducted by healthcare workers wearing Personal Protective
Equipment (PPE) in a separate labour room designated for COVID-
19 positive mothers. Mothers performed hand hygiene and wore a
mask. All routine practices like delayed cord clamping and immediate
skin-to-skin contact in vigorous neonates were encouraged. Those
neonates who required resuscitation were resuscitated as per the
standard Neonatal Resuscitation Program (NRP) 2015 guidelines in
a separate designated area [23]. The babies who required admission
were admitted in a separate Neonatal Intensive Care Unit (NICU)
designated for babies born to COVID-19 positive mothers (COVID-
19 NICU) and managed accordingly.

Neonatal testing strategies: The nasopharyngeal swab was sent
for all neonates for a real-time RT-PCR assay for SARS-CoV-2 within
24 hours of life as per national policy [24].

Maternal details like age, parity, antenatal risk factors, symptoms like
fever, cough, diarrhoea, breathlessness, severity of COVID-19 status,
need for ICU care and outcomes were obtained from medical records.
Mothers with uncomplicated upper respiratory tract infection and mild
symptoms such as fever, cough, sore throat were classified as mild
COVID-19 disease, those with pneumonia with no signs of severe
disease were classified as moderate disease and those with severe
pneumonia were classified as having severe COVID-19 disease. [25].
Demographic features of neonates like age, sex, gestational age,
mode of delivery, birth weight and feeding history were noted and
their COVID-19 status was documented. The details of the need
for resuscitation at birth, need for NICU admission, complications,
need for respiratory support in NICU {oxygen/Continuous Positive Air
Pressure (CPAP)/mechanical ventilation}, other treatment details as
well as outcomes were recorded for all neonates.

STATISTICAL ANALYSIS

The categorical data were presented as frequencies and percentages.
The Odds Ratio (OR) and the corresponding 95% Confidence
Interval (95% CI) were calculated using binary logistic regression. To
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understand differences in outcomes of SARS-CoV-2 infected and non
infected neonates, Pearson’s Chi-square or Fisher’s-exact test was
performed. A two-sided p-value of less than 0.05 was considered
statistically significant. Statistical analysis was performed using
International Business Management (IBM) Statistical Package for
Social Sciences (SPSS) Statistics Base version 26.0 (SPSS v26.0).

RESULTS

Out of the 174 COVID-19 infected mothers delivered in this hospital,
172 were asymptomatic for COVID-19, one had mild COVID-19
disease and one had moderate disease for which she was admitted
in Intensive Care Unit (ICU). The demographic characteristics,
antenatal risk factors and outcomes in COVID-19 infected mothers
have been depicted in [Table/Fig-1]. All mothers were managed
according to standard COVID-19 protocols and all recovered well.

Serial No. Maternal variables Total n (%)
1. Age in years (mean age+SD) 24.074+3.890
2. Parity
<2 148 (85.05%)
>2 26 (14.94%)
3. Antenatal risk factors
Anaemia 82 (47.13%)
Pregnancy induced hypertension 12 (6.89%)
Antepartum haemorrhage 2 (1.14%)
Gestational diabetes mellitus 2 (1.14%)
Premature rupture of membranes 2 (1.14%)
Oligohydramnios 4 (2.30%)
Prolonged labour 4 (2.30%)
Cephalopelvic disproportion 1(0.57%)
4. Outcome
Recovered 174
Death 0

[Table/Fig-1]: Demographic characteristics, risk factors and outcome of

Coronavirus Disease-2019 (COVID-19) infected mothers.

Out of 174 neonates, 18 (10.35%) tested positive for COVID-19 by
RTPCR. All of them were born to mothers with asymptomatic COVID-
19 infection. [Table/Fig-2] shows the demographic characteristics of
neonates born to COVID-19 positive mothers. Out of 174 neonates,
97 (65.74%) were male, 30 (17.24%) were born preterm, 42 (24.13%)
were Low Birth Weight (LBW) and 79 (45.4%) neonates were delivered
by caesarean section. No significant differences were observed in
demographic characteristics like gender, gestational age, birth weight,
mode of delivery and type of feeding between COVID-19 infected and
COVID-19 non infected neonates.

A total of 162 (93.1%) neonates cried immediately after birth, whereas
12 (6.89%) required resuscitation, two being COVID-19 infected and
10 COVID-19 non infected with no statistically significant difference
between these two groups (p=0.249). A comparison of complications
between COVID-19 infected and COVID-19 non infected neonates
is shown in [Table/Fig-3]. No significant differences were found
between the two groups in regard to complications.

A 74 (42.5%) (six COVID-19 infected and 68 COVID-19 non infected)
neonates were admitted to NICU for complications. A comparison
between neonatal complications and severity of COVID-19 disease in
mothers showed that all of the neonates which were admitted in NICU
for complications were born to asymptomatic/mild mothers except
one neonate born to mother with moderate disease was admitted in
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COVID-19 infected COVID-19 non infected
S. No. Characteristics Total neonates (n=174) neonates (n=18) neonates (n=156) OR p-value
1. Gender
Male 97 (65.74%) 12 (66.6%) 85 (54.48%)
1.67 0.091
Female 77 (44.25%) 6 (33.33%) 71 (45.51%)
2. Birth weight
<1000 g 0 0
1001-1499 g 4 (2.29%) 4 (2.56%)
0.99 0.909
1500-2499 g 38 (21.84%) 4 (22.22%) 34 (21.79%)
>2500 g 132 (75.86%) 14.(77.77%) 118 (75.64%)
3. Gestational age
<34 weeks 6 (3.4%) 0 6 (3.84%)
34-37 weeks 24 (13.79%) 2 (11.11%) 22 (14.1%) 0.72 0.59
>37 weeks 144 (82.76%) 16 (88.88%) 128 (82.05%)
4, Mode of delivery
Normal 95 (54.59%) 10 (565.55%) 85 (54.48%)
1.044 0.201
LSCS* 79 (45.4%) 8 (44.44%) 71 (45.51%)
5. Feeding history
EBF' 44 (25.28%) 6 (33.33%) 38 (24.35%)
1.552 0.658
DBF* 130 (74.71%) 12 (66.66%) 118 (75.64%)
6. Isolation from mother
Yes 39 (22.41%) 6 (33.33%) 33 (21.15%)
1.86 0.70
No 135 (77.58%) 12 (66.66%) 123 (78.84%)

[Table/Fig-3]: Complications of neonates born to COVID-19 positive mother.

*Others - 1. Transient tachypnoea of newborn (n=2) 2. shock (n=2)

[Table/Fig-2]: Demographic characteristics of neonates born to COVID-19 positive mother.
*Lower segment caesarean section; TExclusive breast feeding; *Direct breast feeding

Total neonates | COVID-19 infected COVID-19 non infected
S. No. Complication (n=174) neonates (n=18) neonates (n=156) OR p-value
1. Low Birth Weight (LBW) 42 (24.14%) 4 (22.22%) 38 (24.35%) 1.5 0.091
2. Preterm 30 (17.24%) 2 (11.11%) 28 (17.94%) 0.16 0.07
3. Birth Asphyxia (BA) 9(5.17%) 1(5.55%) 8 (5.12%) 0.68 0.453
4. Meconium aspiration syndrome 8 (4.59%) 1 (5.55%) 7 (4.48%) 1.33 0.291
5. Early Onset Sepsis (EOS) 4 (2.29%) 1 (5.55%) 3(1.92%) 2.21 0.061
6. Late Onset Sepsis (LOS) 8 (4.59%) 1(5.55%) 7 (4.48%) 1.22 0.59
7. Hyperbilirubinemia 16 (9.19%) 1(5.55%) 15 (9.61%) 0.066 0.31
8. Respiratory distress syndrome 7 (4.02%) 0 7 (4.48%) - -
9. ?;E)“rg)alies (Tracheo-esophageal 1(0.57%) 0 1(0.6%) . .
10. *Others 4 (2.29%) 0 4 (2.56%) - -

view of mother being in ICU [Table/Fig-4]. Out of 18 COVID-19 positive
neonates, 6 neonates were admitted to NICU for complications.
Neonate 1 and 2 were admitted for LBW, neonate 3 MAS, neonate 4
had Late Onset Sepsis (LOS), neonate 5 was admitted with diagnosis
of preterm with LBW with Birth Asphyxia (BA) with Early Onset Sepsis
(EOS), neonate 6 was preterm, LBW with hyperbilirubinemia. Among
these 18 neonates 2 required resuscitation, 5 required oxygen,
however, none of them required CPAP or mechanical ventilation.
There were no deaths among COVID-19 infected neonates.

Maternal COVID-19 severity

Neonatal manifestations Asymptomatic/Mild Moderate
NICU admission 73 1
Complications

a) LBW 42 0

b) Preterm 30

c) Birth asphyxia 9 0
d) Respiratory distress syndrome 7 0
e) Sepsis 12 0
f) Anomalies 1 0
g) MAS 0
h) Hyperbilirubinaemia 16 0
Outcome

Recovered 170 1
Death 3 0

[Table/Fig-4]: Neonatal outcomes and complications in relation to

maternal COVID-19 disease.

A comparison between neonatal complications like preterm, LBW,
birth asphyxia, sepsis in relation to the maternal co-morbidity
no significant difference was observed between newborns of
Pregnancy Induced Hypertension (PIH) Vs Non PIH mothers.
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Neonates born to anaemic mothers were at 1.6 times more risk
for low birth weight (p=0.01) as compared to neonates born to non
anaemic mothers [Table/Fig-5,6].

Neonatal Non PIH

complications PIH mothers | mother OR value p-value
Preterm 2 28 0.08

LBW 3 39 0.17

Birth asphyxia 3 6 0.51 0.18
Sepsis 1 11 0.09

NICU admissions 10 64 0.15

[Table/Fig-5]: Neonatal complications in relation to maternal Pregnancy

Induced Hypertension (PIH).

Neonatal Anaemic | Non anaemic | OR
complications mothers mothers value | p-value
Preterm (n=30) 20 10 0.277

LBW (n=42) 35 7 1.6 0.01
NICU admission (n=74) 37 37 0.25

[Table/Fig-6]: Neonatal complications in relation to maternal anaemia.

Five COVID-19 infected and 41 COVID-19 non infected neonates
needed oxygen therapy, however the difference between these
2 groups was not statistically significant. None of the COVID-19
infected neonates required CPAP or mechanical ventilation, whereas
five COVID-19 non infected neonates required CPAP and two
required mechanical ventilation. All 75 neonates received antibiotics
as per hospital policy. There was no significant difference found
between COVID-19 infected and non infected neonates in regard to
need for antibiotics, anticonvulsants and duration of hospital stay.
There were three neonatal deaths among COVID-19 non infected
neonates (3/156 neonates, death rate of 1.9%), but none among
COVID-19 infected neonates. A comparison of management
strategies between COVID-19 infected and COVID-19 non infected
neonates is stated in [Table/Fig-7].

DISCUSSION

In this study there were 174 COVID-19 infected mothers, among
which 173 had asymptomatic/mild disease and one had moderate
disease. The reason for higher percentage of mothers being
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asymptomatic or with mild symptoms could be due to the strategy
of universal testing for COVID-19 in pregnancy and lower thresholds
of testing than in the general population. Also, the data collected
in the present study was from the first wave, in which the severity
of the disease was less with lower positivity rate [26-29]. Similar
to the present study, Nayak AH et al., and Singh V et al., reported
asymptomatic or mild COVID-19 infection in majority of mothers
[30,31]. On the contrary, the studies done by Zambrano LD et al.,
and Badr DA et al., found increased risks of hospital admission,
ICU admission, need for oxygen therapy, and need for mechanical
ventilation in infected pregnant women [19,20].

In the present study, common maternal co-morbidities noted were
anaemia (47.13%), PIH (6.8%), Gestational Diabetes Mellitus (GDM)
(1.14%) and premature rupture of membrane (1.14%). Similarly, Singh
V et al., found hypertensive disorders (13.28%), diabetic disorders
(10.15%), and anaemia (10.15%) as common co-morbidities [31].

In this study, out of 174, 18 neonates tested positive for SARS-
COV-2 with the positivity rate of 10.34%. None of the COVID-19
infected neonates developed severe manifestations of the disease
and all were discharged subsequently. This study did not find any
significant difference in regard to demographic features, need
for resuscitation and respiratory support as well as duration of
hospitalisation between the COVID-19 infected and non infected
neonates. However there was an increased risk of EOS in COVID-
19 infected neonates; although statistically not significant (OR=2.2;
p>0.05). The positivity rate in neonates has been found to vary from
3.3 % to 10.7% in various studies. [16-18,32]. Some studies have
even shown zero positivity rate [33,34].

In this study, of all neonates born to COVID-19 positive mothers,
30 (17.24%) were preterm, 42 (24.14%) had low birth weight, and
79(45.4%) were delivered by LSCS. In a systematic review by Smith
Vet al., 63.8% were preterm, 42.8% had LBW, 80% were delivered
by LSCS [35]. In the study done by Nanavati R et al., 18.4% were
preterm, 36.8% had LBW, and 52% were delivered by LSCS [32].
In the study conducted by Oncel MY et al., 26.4% were preterm,
12.8% had LBW, 71.2% were delivered by LSCS [18], whereas
in the study conducted by Malk S et al., 23.6% were LBW and
4.8% were preterm [17]. In the study done by Anand P et al., 40%
were preterm, 33.8% had LBW, and 40% were delivered by LSCS

Total neonates COVID-19 infected | COVID-19 non infected

S. No. Characteristics (n=174) neonates (n=18) neonates (n=156) OR p-value
1 Neonatal resuscitation 12 (6.89 %) 2 (11.11%) 10 (6.41%) 0.24 0.249
2 Need for NICU admission 74 (42.52%) 6 (33.33%) 68 (43.6%) 0.2 0.15
3 Oxygen usage 46 (26.43%) 5(27.77%) 41 (26.28%) 0.609 0.081
4 CPAP* 5 (2.87%) 0 5(3.2%) - -
5 Ventilator support 2(1.14%) 0 2 (1.28%) - -
6 Antibiotics 75 (43.1%) 9 (50%) 66 (42.3%) 0.55 0.092
7 Anticonvulsants 6 (3.44%) 0 6 (3.84%) - -
8 Phototherapy 16 (9.19%) 1(5.55%) 15 (9.61%) 0.066 0.31
9 Duration of hospital stay

0-5 days 56 (32.18%) 4 (22.22%) 52 (33.33%)

6-11 days 109 (62.64%) 11 (61.11%) 98 (62.82%)

12-17 days 08 (4.59%) 02 (11.11%) 06 (3.84%) 0685 056

18-23 days 1(0.5%) 0 1(0.6%)
10 Mean duration of hospital stay (days) 5.07+4.06 6.53+7.12 0.59
11 Deaths 3(1.72%) 0 3 (1.9%) -

[Table/Fig-7]: Management of neonates born to COVID-19 positive mothers.

*Continuous positive airway pressure
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[16]. In all these studies, there was no significant difference in the
demographic parameters between COVID-19 infected and non
infected neonates.

In the present study, 12 (6.89%) neonates required resuscitation. In the
studies done by Malik S et al., and Anand P et al., 3.6% and 13.8%
neonates needed resuscitation, without any significant difference
between COVID-19 infected and COVID-19 non infected neonates,
similar to our study [16,17]. In this study, 74 neonates (42.5%) required
NICU admission for indications like LBW (24.14%), preterm (17.24%),
birth asphyxia (5.17%), MAS (4.59%), EOCS (2.56%), LOS (4.59%),
hyperbilirubinemia (9.15%) and respiratory distress syndrome (4%). In
this study, a much higher incidence of EOS was observed amongst
COVID-19 infected neonates (5.55%) as compared to COVID-19
non infected neonates (1.92%) (OR 2.21), however the difference
was not statistically significant (p=0.06).

In the study done by Malik S et al., 25.2% of babies born to COVID-
19 positive mothers required NICU admission. They also found
that the COVID-19 infected neonates had significantly higher risk
of complications, especially sepsis, poor feeding and respiratory
distress, as compared to their non infected counterparts (p-value
0.031, 0.017 and 0.05 respectively) [17]. In the present study, none
of the COVID-19 positive neonates needed CPAP or mechanical
ventilation, similar to the observations made by Nanavati R et al.,
[32]. However, in the study by Malik S et al., the need for respiratory
support was high among COVID-19 infected neonates; 9.1%
required mechanical ventilation while 12.1% required CPAP. Similar
findings were reported by Oncel MY et al., [17,18,32].

The present study did not show any significantly increased risk of
neonatal complications and adverse outcomes when compared
between asymptomatic/mild and moderate COVID-19 infection in
the mothers, probably because only one mother out of 174 had

moderate COVID-19 infection, rest all being asymptomatic/mild.
Recent studies like those done by Dileep A et al., and Lassi ZS et
al., show that more the severity of COVID-19 disease in mothers
more likely the risk of maternal complications and adverse neonatal,
outcomes like prematurity and LBW [36,37].

In the present study, mean duration of hospital stay was 5.07+4.06
days and 6.53+7.12 days in COVID-19 infected and non infected
neonates, respectively. However, this difference was not statistically
significant (p=0.59). The probable reason for lesser duration of
hospital stay in COVID-19 infected neonates was lesser rate of
complications and NICU admissions (33.33%) as compared to
COVID-19 non infected neonates (43.58%). Also, most of the
mothers (99.4%) had mild/asymptomatic COVID-19 infection
without prolonged hospital stay. Similar observations were made
by Anand P et al., whereas those made by Oncel MY et al., were in
contrast to these findings [16,18].

In this study, there were three deaths, all among COVID-19 non
infected neonates (3/156, death rate 1.9%), but none among
COVID-19 infected neonates. Similar to this, Anand P et al.,
reported two deaths among COVID-19 non infected neonates
(death rate 3.5%) and none among COVID-19 infected neonates
[16]. Similar findings of favourable outcomes in COVID-19 infected
neonates with zero mortality have been reported by Oncel MY et
al., and Nanavati R et al., [18,32]. In contrast to this, Malik S et
al., reported a total of 13 neonatal deaths, death rate being 9%
in COVID-19 infected vs 2.04% among COVID-19 non infected
neonates. One of the possible reasons for this difference in outcome
may be the relatively higher proportion of preterm babies in COVID-
19 infected (9%) vs non infected (4.5%) neonates in the study
by Malik S et al., [17]. Summary of different articles on impact of
COVID-19 infection on maternal and foetal outcomes is depicted in
[Table/Fig-8] [16-18,31,32,38].

S. No. | Authors Place No. of subjects Objective Parameters Conclusions
1. tl\/lhraetggz)akljl\(lggnatal E gene cycle Milder manifestation in
Anand To describe the clinico- COVID-19 positive neonates.
. X 2. Maternal neonatal RdRp gene .
Petal., . demographic profile and Maternal viral load was not
1 New Delhi 65 . : cycle threshold (Ct) . .
[16], viral load in neonates born to 3. Clinical features found to be associated with
2021 COVID-19 positive mothers. ' ) the positivity status or severity
4. Demographic features ;
e of the illness of neonate.
5. Positivity rate
1. To describe the clinical
characteristics and 1. Demographic features Positivity rate of 6%. Higher
management of neonates L .
. 2. Positivity rate risk of adverse outcomes
. born to mothers with o - .
Malik S 3. Clinical features, complications, | such as neonatal sepsis and
COVID-19. .
etal, ) o death rate death in the Severe Acute
2 Mumbai 524 2. To compare clinical ' . )
[17], characteristics and short- 4. Use of Continuous Positive Respiratory Syndrome-
2021 Airway Pressure (CPAP), Coronavirus-2 (SARS-CoV-2)
term outcomes of the ! . :
) Mechanical ventilator, O infected as compared to the
SARS-CoV-2 infected and o 2 ;
) Tusage, resuscitation usage non infected neonates
non infected newborns of
the mothers with COVID-19.
1. Clinical and laboratory COVID-19 in pregnant
characteristics of mothers and | women has important
Oncel To evaluate the neonates. impacts on perinatal and
MY Multicentre epidemiological and clinical 2. Duration of hospital stay neonatal outcomes. Maternal
3 etal., Turke 125 characteristics of newborns 3. Duration of CPAP/ mortality, higher rates of
[18], Y born to women infected with Mechanical ventilation/Oxygen preterm birth and caesarean
2021 COVID-19. supplementation. section, suspected risk of
4. Maternal mortality and neonatal | vertical transmission, and low
death rate rate of breastfeeding
1. Demographic features
Nanavati To describe clinical 2. Positivity rate SARS-CoV-2 in neonates
4 Retal, Mumbai 108 characteristics and outcomes | 3. Clinical features, complications, | has a wide clinical spectrum,
[32], of neonatal SARS-CoV-2 death rate, though a subset required
2021 infection 4. Use of invasive and non invasive | intensive care
ventilation, use of surfactant
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. COVID-19 in pregnancy
To evaluate the clinical . ) )
. } ) Details about their age, period commonly presents as
Singh presentation of COVID-19 in ) . . :
. ! of gestation, history of contact, an asymptomatic or mild
Vetal, pregnancy, its course during . . ) . .
5 Jamshedpur 132 : symptoms, associated co- disease. It is associated with
[31], pregnancy and its effects o : . .
morbidities, mode of delivery and high rates of preterm births
2021 on maternal and neonatal ) o
outcomes baby details and neonatal admissions to
' the Intensive Care Unit (ICU).
SARS-CoV-2 infection at the
Foetal death at or beyond 24 time of birth is associated
This study aimed to weeks’ gestation (stillbirth), with higher rates of foetal
Gurol- . - . ) )
) determine the association preterm birth, pre-eclampsia, death, preterm birth, pre-
Urganci .
6 letal England 3507 between SARS-CoV-2 maternal and neonatal length of eclampsia, and emergency
[38] v infection at the time of birth hospital stay after birth (3 days caesarean delivery. There
' and maternal and perinatal or more), and 28-day neonatal were no additional adverse
2021 .
outcomes. and 42-day maternal hospital re- neonatal outcomes, other
admission than those related to preterm
delivery.
Positivity rate was 10.35%.
The present study did
not show any significant
To study the clinico- 1. Demographic features of correlation between
epidemiological mother and neonates. maternal COVID-19 severity
characteristics and short- 2. Positivity rate and neonatal outcomes.
term outcomes of neonates 3. Clinical features, complications, | Neonates born to anaemic
Present | Belagavi born to mothers infected death rate. mothers were at 1.6 times
7 stud Indiag 174 with COVID-19 in relation to 4. Need for resuscitation, use more risk for low birth
Y maternal COVID-19 severity of O2f, CPAP, Mechanical weight. Except for increased
and co-morbidities and to ventilator. incidence of EOS in COVID-
compare the same between | 5. Correlation of maternal COVID- | 19 infected neonates, most
COVID-19 infected and non 19 severity and neonatal of the COVID-19 infections in
infected neonates. outcome. neonates were of less severity
without increased need for
respiratory support and
without significant mortality.

[Table/Fig-8]: Summary of different studies on impact of COVID-19 on maternal and neonatal outcome [16-18,31,32,38].

Oxygen

Limitation(s)

The retrospective data collection from a single centre and non
availability of COVID-19 non infected mothers and their neonates
for comparison were the limitations in the present study.

CONCLUSION(S)

The incidence of COVID-19 infection in neonates born to COVID-19
infected mothers in this study was 10.35%. The present study did
not show any significant correlation between maternal COVID-19
severity and neonatal outcomes. There was no significant difference
in neonatal complications between newborns of PIH vs Non PIH
mothers however neonates born to anaemic mothers were at 1.6
times more at risk for low birth weight. Except for increased incidence
of EOS in COVID-19 infected neonates, most of the COVID-19
infections in neonates were of less severity without increased need
for respiratory support and without significant mortality.

Further studies with larger sample size and including neonates born
to both COVID-19 infected and non infected mothers, as also follow-
up studies of COVID-19 infected neonates for long-term outcomes
are needed. The possible role of maternal COVID-19 severity on the
perinatal outcomes needs to be re-evaluated in future studies.
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