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ABSTRACT
Background: Due to limited data on perinatal and vertical transmission, outcomes of SARS-CoV-2
infection in neonates, appropriate management and the neonate’s risk of developing COVID-19
during the perinatal period are unknown. Therefore, we aimed to know best practices regarding
infection control in mother–newborn and identify potential risk factors associated with perinatal
transmission.
Methods: This retrospective cross sectional study was conducted in a L3 Covid Centre at Mayo
Institute of Medical Sciences in Barabanki District of Uttar Pradesh. This study includes all newborns
born to SARS-COV-2 positive in first and second wave of COVID-19 from March 2020 to June 2021.
Infection control practices included in the data collection were disposition of the neonate at delivery
either allowed to room in with mother or admitted to a dedicated isolation room, feeding method (direct
breastfeeding or expressed breast milk or formula feed). Maternal nasopharyngeal swab specimens
were tested for SARS-CoV-2 at the Central Microbiology Laboratory of Mayo Institute of Medical
Sciences, Barabanki. A minimum of two nasopharyngeal swab specimen was obtained from each
newborn and tested for SARS-CoV-2 using the RTPCR tests. First test was done within 48 hours of
birth and second tests was done for each newborn in between day 5-7 day of birth.
Results: There were 53 deliveries in our institute to mothers who were tested positive for SARS-CoV2. Among all positive mothers, 6 (11.3%) were asymptomatic and 47 (88.6%) were symptomatic.
Most common symptom in positive mother is fever 37 (69.8%) followed by cough & sore throat 26
(49.0%), GI symptoms and diarrhea 25 (47.1%), anosmia 19 (35.8%), headache 19 (35.8%) dyspnea
& shortness of breath 10 (18.8%). Maternal outcome was very good and all the mothers were
discharged. Of the 53 neonates, born to covid positive mother 29 (54.7%) were male, 24 (45.2%)
were female. There were 53 live births out of these 39 (73.5%) newborns were born by cesarean
section and 14 (26.4%) were through normal vaginal delivery. 20 (37.7%) neonates were admitted to
the neonatal intensive care unit (NICU) in view of birth and neonatal complications and 10 (18.8%)
received routine care in neonatal nursery. 23 newborns were handed directly to mother to be roomed
in with proper protective equipments, mask and hand hygiene. A total of 48 (90.5%) newborns tested
negative and only 5 (9.4%) tested positive. All neonates had a repeat RTPCR at 5–7 days of life and
all were negative. All newborns after discharge from hospital were referred to outpatient clinic. 41
(77.3%) were lost to follow-up and 12 (22.6%) patients were adhered to follow up visits and teleconsultation.
Conclusion: No clinical evidence of vertical transmission was identified in 53 newborns of mothers
positive for SARS-CoV-2 infection if correct hygiene precautions are undertaken and that rooming in
and breastfeeding are safe procedures when paired with effective parental education of infant
protective strategies. Our study also provides important data on neonatal infection, clinical features,
and outcomes in neonates born to SARS-CoV-2 positive mother.
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INTRODUCTION_____________________
The novel corona virus disease (COVID-19) was first
identified in December 2019 in Wuhan, China.1 COVID-19,
caused by SARS-CoV-2, has spread worldwide with
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substantial consequences for public health.1 India has been
particularly affected, with around 3 crore confirmed cases as
of June 17, 2021.
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Preliminary reports have shown that older people are more
exposed to the risk of COVID-19, with men more affected by
the virus than women and with more likelihood towards
having severe illness or death.2 Extensive population-based
cohort studies have shown that seasonal influenza
epidemics usually place pregnant women at an increased
risk of having severe complications.3-4 For other viral
infections, pregnancy confers increased risk of morbidity,
with a well-described risk of vertical transmission and
adverse outcomes in newborns.5-8 However, studies
evaluating the potential for vertical or postnatal transmission
of SARS-CoV-2 are few in number, with small sample sizes,
and come primarily from China, from which results might not
generalize to all populations. Although some studies9-13 have
shown no evidence of vertical transmission, a few others
occasionally describe newborns with SARS-CoV-2 detected
by polymerase chain reaction assay from upper respiratory
tract swabs and mild respiratory disease14-16 or self-resolving
pneumonia.17-18 In the first series outside of China, Breslin et
al 19 evaluated an initial 2 weeks of confirmed SARS-CoV-2
infection in pregnant women with similarly reassuring
findings, suggesting no evidence for vertical transmission
immediately postpartum. The risk of perinatal transmission,
especially when breast feeding and the neonate’s risk of
developing COVID-19 during the perinatal period are also
unknown.20-21
Adults having some or the other associated co morbidities
are at greatest risk for acquiring severe disease and death;
however, there is paucity of literature regarding the
consequences of SARS-CoV-2 infection in pregnant women
and fetuses.20,22-23 Information in regards with neonatal
outcomes is scarce, and optimal management of the mother
and neonate is unknown.
We aimed to follow up neonates born to mothers positive for
SARS-CoV-2 at time of delivery, to know best practices
regarding infection control and identify potential risk factors
associated with transmission. We herein present our
experience with mothers who tested positive for SARS-CoV2 and their newborns in a Level 3 medical center located in
Barabanki district of Uttar Pradesh during the first and
second wave of the COVID-19 pandemic. The objectives of
this study are to describe the rate of vertical transmission
among newborns born to mothers with perinatal SARS-CoV2 infection and report the clinical characteristics and clinical
courses of mother & neonates in the immediate postpartum
period. The aim of this study was to report maternal and
neonatal outcomes related to COVID-19.

METHODS__________________________
This retrospective cross-sectional study was conducted in a
L3 Covid Centre at Mayo Institute of Medical Sciences in
Barabanki District of Uttar Pradesh. This study includes all
newborns born to SARS-COV-2 positive in first and second
wave of COVID-19 from March 2020 to June 2021. We
gathered demographics, maternal clinical presentation at
time of delivery, newborn presentation during hospitalization,
and once discharge and results of microbiology lab (SARSCoV-2 RTPCR testing). We screened all the neonates for
respiratory distress, lethargy, fever, hypothermia, cough,
rhinorrhea, diarrhea, irritability, rash and intolerance to feeds.
Mothers were assessed for self-reported symptoms of fever,
cough, anosmia, shortness of breath, sore throat, rhinorrhea,
myalgia, vomiting, and diarrhea. Infection control practices
included in the data collection were disposition of the
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neonate at delivery either allowed to room in with mother or
admitted to a dedicated isolation room, feeding method
(direct breastfeeding or expressed breast milk or formula
feed). The standard practice is to initiate newborn skin-toskin contact with mothers within the first hour of life, provided
the conditions are medically suitable. This practice was not
altered during the pandemic. SARS-CoV-2 positive mothers
could practice skin-to-skin care and breastfeed in the delivery
room with some alterations in the usual process but with all
precautions. Mothers were taught about donning a surgical
mask when near their neonate and proper hand hygiene
before touching the neonate with adequate breastfeeding
and routine care of the baby.
Maternal Nasopharyngeal swab specimens were tested for
SARS-CoV-2 at the Central Microbiology Laboratory of Mayo
Institute of Medical Sciences, Barabanki. SARS-CoV-2
polymerase chain reaction assay was used exclusively and
continues to be used in preadmission testing. Testing
occurred either on admission to the labour and delivery unit,
or at a pre admission testing clinic one day before scheduled
deliveries, or on presentation for evaluation of Covid-19
symptoms.
A minimum of two nasopharyngeal swab specimen was
obtained from each newborn and tested for SARS-CoV-2
using the RTPCR tests. First test was done within 48 hours
of birth and second tests was done for each newborn in
between day 5-7 day of birth. New born swabbing was done
with appropriate care and adequacy. Additional testing of
newborns was performed for changes in clinical status.
Newborns with invalid test results underwent retesting.
Data regarding demographic and clinical characteristics,
SARS CoV-2 test results, symptoms and signs of covid-19,
rooming-in, breastfeeding, and newborn follow-up were
obtained from review of electronic medical records. All
descriptive statistics on the newborns of positive mothers
along with maternal data is presented as overall results and
percentages. This study was approved by the local medical
ethics committee.

RESULTS___________________________
In between March 2020 and June 2021, there were 53
deliveries in our institute to mothers who were tested positive
for SARS-CoV-2. There were 53 live births out of these 39
(73.5%) newborns were born by cesarean section and 14
(26.4%) were through normal vaginal delivery.
Among all positive mothers, 6 (11.3%), were asymptomatic
and 47 (88.2%) were symptomatic. Most common symptom
in positive mother is fever 37 (69.8%) followed by cough &
sore throat 26 (49.0%), GI symptoms and diarrhea 25
(47.1%), anosmia 19 (35.8%), headache 19 (35.8%)
dyspnea & shortness of breath 10 (18.8%). 9 patients were
having rhinorrhea whereas shock was not documented in
any of positive mothers.
Most of positive mothers were in age group 18-25 years i.e
25 (47.1%), 12 (22.6%) mothers were from age group 25-30
years and 6 (11.3%) patients belong to age group 31-35
years. Among these 53 mothers 10 (18.8%) had symptoms
onset more than 2 weeks before delivery, 18 (15.0%) had
symptoms onset within 7-14 days before delivery whereas 25
(47.1%) of patients were having onset of symptoms between
0-7 days before labour onset or delivery.
Maternal outcome was very good, and all the mothers were
discharged. Duration of stay of mother in hospital is variable
depending upon clinical symptoms and complications.
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Majority of patients were discharged between 1-5 days of
hospitalization i.e 30 (56.6%). 18 (33.9%) patients were
having stay of 6-10 days range whereas only 5 (9.4%)
patients were admitted for more than 10 days.
43 (81.1%) patients were in stable condition and were kept
in isolation ward having mild symptoms. Only 10 (18.8%)
patients required HDU care. Symptomatic treatment was
required in most of positive mothers. 20 (37.7%) patients
required symptomatic treatment while 25 (47.1%) patients
required antibiotics only. 12 (22.6%) patients required
steroids plus antibiotics in view of covid complications and
severity and only 10 (18.8%) patients required oxygen
support and BIPAP. No mechanical ventilation was required
in any patients and no deaths were occurred in our institute
in covid positive pregnant mothers or postpartum.
Of the 53 neonates, born to covid positive mother 29 (54.7%)
were male, 24 (45.2%) were female. There were 53 live births
out of these 39 (73.5%) newborns were born by cesarean
section and 14 (26.4%) were through normal vaginal
delivery. Mode of delivery was not affected by SARS-CoV-2
test results. 43 (81.1%) were born at term, 10 (18.8%)) were
preterm.23 (43.3%) newborn were of low birth weight having
weight less than 2500 gm and among these 4 (7.5%) patients
were having weight less than 2000 gm. 14 (26.4%) newborns
were having weight more than 3000 gm. 20 (37.7%)
neonates were admitted to the neonatal intensive care unit
(NICU) in view of birth and neonatal complications and 10
(18.8%) received routine neonatal care in neonatal nursery.
23 (43.3%) newborns were handed directly to mother to be
roomed in with proper protective equipment, mask, and hand
hygiene.
Of the 53 neonates, born to covid positive mother 20 (37.7%)
patients were admitted to neonatal intensive care unit (NICU)
after birth due to prematurity or suspected sepsis. 10 (18.8%)
patients were having respiratory distress syndrome, 15
(28.3%) developed neonatal sepsis, 14 (26.4%) patients
required phototherapy after developing neonatal jaundice. 9
(16.9%) patients were admitted as they are premature and
having low birth weight and related complications of
prematurity. 5 (9.4%) patients developed birth asphyxia and
5 (9.4%) patients had clinically significant feeding intolerance
requiring prolonged NICU admission. Of the 20 neonates
admitted to the NICU, 2 had a length of stay less than 5, 9
patients had length of stay from 5-10 days and 9 had more
than 10 days of stay in NICU. All 20 newborns admitted to
NICU were given empirical antibiotics and among these 17
required oxygens in NICU. No mechanical ventilation was
required in any patients and no death had been reported.
All the newborns were tested for SARS-CoV-2 using a
combined oropharyngeal and nasopharyngeal swab after
birth. Testing from other sites such as rectal swabs was not
performed. At 5–7 days of life, 7 (13.2%) of 53 neonates were
exclusively formula fed, whereas the remaining 46 (86.7%)
were receiving breast milk, through direct latching or
expressed breast milk with all hygienic precautions.
A total of 48 (90.5%) newborns tested negative and only 5
(9.4%) tested positive. These five newborns were monitored
in the NICU until two consecutive tests obtained at least 24
h apart were negative and they remained asymptomatic, thus
suggesting transient colonization. All neonates had a repeat
RTPCR at 5–7 days of life and all were negative, including
the infant whose initial RTPCR result was reported positive.
By 5–10 days of life, 44 (83%) of 53 neonates were
discharged home to parents, and the remaining 9 (16.9%)
International Archives of BioMedical And Clinical Research

Section: Paediatrics

remained hospitalized in NICU due to neonatal
complications. All newborns after discharge from hospital
were referred to outpatient clinic. 41 (77.3%) were lost to
follow-up and 12 (22.6%) patients were adhered to follow up
visits and tele-consultation. 12 (22.6%) of 53 neonates had a
follow up and telemedicine visit at 14 of life and were
asymptomatic during the entire observation period and they
were not retested.
Table 1: General Information and Clinical Features of Mother with
COVID-19
S.NO
1.

2.

3.

Maternal Characteristics N = 53
Maternal Symptoms
Yes

47 (88.6 %)

No

6 (11.3%)

Maternal Age (years)
18-25

35 (66%)

25-30

12 (22.6%)

31-35

6 (11.3%)

36-40

0 (0%)

Type Of Maternal Symptoms
Cough

26 (49.0%)

Anosmia

19 (35.8%)

Fever

37 (69.8%)

Rhinorrhea

9 (16.9%)

Shortness of breath/Respiratory distress

10 (18.8%)

Headache

19 (35.8%)

GI symptoms & Diarrhea

25 (47.1%)

Shock
4.

5.

6.

8.

0 (0%)

Onset of Maternal Symptoms
0-7 days before labour

25 (47.8%)

7-14 days before labour

18 (33.9%)

>15 days before labour

10 (18.8%)

Type Of Delivery
Normal

14 (26.4%)

Caesarean

39 (73.5%)

Duration Of Stay In Hospital (Mother)
1-5

7.

Days

30 (56.6%)

6-10 days

18 (33.9%)

>10 days

5 (9.4%)

Mother Stay In Hospital
Isolation Ward

43 (81.1%)

HDU

10 (18.8%)

ICU

0 (0%)

Treatment of Mother
Only symptomatic

20 (37.7%)

Antibiotics

25 (47.1%)

Steroids+ antibiotics

12 (22.6%)

Oxygen/BIPAP Required

10 (18.8%)

Mechanical Ventilation
9.

Percentage
(%)

0 (0%)

Maternal Outcome
Discharge before 7 days of admission

43 (81.1%)

Discharge between 7-10 days of admission

5 (9.4%)

Discharge after 10 days of admission

5 (9.4%)

Maternal Death

0 (0%)

DISCUSSION________________________
We are presenting to our knowledge, a fair good number of
newborns born to mothers positive for or with suspected
SARS-CoV-2 infection and show low rates of testing based
vertical or perinatal transmission in newborn with no clinical
evidence for neonatal SARS-CoV-2 infection and symptoms
in newborn. In our study only 5 newborns were positive for
Vol 7 | Issue 4 | October – December 2021
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SARS-CoV-2 on nasopharyngeal swab testing. No newborns
had shown any clinical symptoms or complications related to
SARS-CoV-2 infection. These data are reassuring as we
describe mothers with a different range of clinical
presentations from asymptomatic to critical stage.
Contrasting a previous report15 only few of mothers with
severe/critical COVID-19 in this study transmitted SARSCoV-2 to their newborns.
Table 2: Information and Clinical Features of Newborns born to
Mothers With COVID-19
S.
No
1.

2.

3.

4.

5.

6.

7.

8.

9.

10

11.

11

12.

13.

14.

Newborn Characteristics N = 53
Sex of Newborn
Male
Female
Gestational age of Newborn ( weeks)
Preterm < 37 weeks
Term > 37 weeks
Birth weight of Newborn
< 2000gm
2000 gm-2500gm
2500 gm - 3000 gm
>3000 gm
Mode of Delivery
Normal Delivery
Caesarean Section
Admission
Roomed In
Neonatal Nursery/Isolation
NICU
Stay of newborn after delivery
Roomed in
Isolation
NICU
NICU admission ( Cause)
Respiratory distress ( RDS)
Sepsis
Neonatal jaundice
Prematurity
Fever
Pneumonia
Birth asphyxia
Cyanosis
Feed intolerance
Nasopharyngeal RTPCR for SARS-CoV-2 at
birth
Positive
Negative
Nasopharyngeal RTPCR for SARS-CoV-2 at 5-7
days of life
Positive
Negative
Type of feeding
Breast milk
Top feed
Newborn with Covid like symptoms
Yes
No
Duration of stay in Hospital
Less than 5 days
5-10 days
>10 days
Duration of stay in NICU (20)
Less than 5 days
5-10 days
>10 days
Treatment and Outcome
Antibiotics requirement
Oxygen requirement
Mechanical ventilation
Death
Follow up & Tele-consultation
Yes
No

Percentage
(%)
29 (54.7%)
24 (45.2%)
10 (18.8%)
43 (81.1%)
04 (7.4%)
19 (35.8%)
16(30.1%)
14 (26.4%)
14 (26.4%)
39(73.5%)
23(43.3%)
10 (18.8%)
20 (37.7%)
23 (43.3%)
10 (18.8%)
20 (37.7%)
10(18.8%)
15(28.3%)
14(26.4%)
9 (16.9%)
0(0%)
0(0%)
5(9.4%)
0(0%)
5(9.4%)
05(9.4%)
48(90.5%)
0 (0%)
53 (100%)
47 (88.6%)
7 (13.2%)
0 (0%)
53(100%)
16(30.1%)
28(52.8%)
09(16.9%)
02(10%)
09(45%)
09(45%)
20(37.7%)
17(32.0%)
0(0%)
0(0%)
12(22.6%)
41(77.3%)

There was lack of evidence for vertical or postnatal
transmission while allowing mother-newborn rooming-in,
promoting direct breastfeeding with appropriate hygiene. We
considered the lack of available data supporting SARS-CoVInternational Archives of BioMedical And Clinical Research
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2 vertical transmission and severe disease in newborns and
clear benefits of breastfeeding, mother-infant contact, and
delayed bathing. To avoid the risk of postnatal transmission,
we implemented social distancing, personal protective
equipment requirements, breast and hand hygiene practices,
developed educational materials for mothers, and shortened
hospital stays, as appropriate. Our findings suggest that
mothers positive for SARS-CoV-2, including those with
clinical symptoms, and their newborns may not need to be
separated in postnatal period as there is very less risk of
transmission to newborn when all precautions are strictly
followed. We, however, implement separation in the NICU in
consideration of inability for rooming-in and lack of data
about COVID-19 in this more vulnerable population. Our
findings also support retaining evidence-based newborn care
practices and avoiding potentially harmful practices. In our
study 5 of 53 newborn (9.4%) were positive on screening by
nasopharyngeal swab for SARS-CoV-2 infection. Because
strict infection control and prevention procedures were
implemented during the delivery, it is likely that the sources
of SARS-CoV-2 in the neonates’ upper respiratory tracts
were maternal in origin. Although 2 recent studies20-21 have
shown that there were no clinical findings or investigations
suggestive of COVID-19 in neonates born to affected
mothers, and all samples, including amniotic fluid, cord
blood, and breast milk, were negative for SARS-CoV-2, the
vertical maternal fetal transmission cannot be ruled out in the
current study. Therefore, it is crucial to screen pregnant
women and implement strict infection control measures,
quarantine of infected mothers, and close monitoring of
neonates at risk of COVID-19.
Findings from our cohort support the published literature,
which consists mainly of small case series that suggest that
perinatal transmission of SARS-CoV-2 to neonates from
infected mothers or family members are rare events provided
close attention to infection precautions are maintained. Such
precautions are crucial because SARS-CoV-2 is an easily
transmittable virus.
Our study shows that there is very low risk of maternal to
child transmission when adequate preventive measures are
taken. Similar finding were reported by Zeng et al17 who
reported only three of 33 neonates, born to SARS-CoV-2positive mothers. Zamaniyan et al24 and Kirtsman et al25
reported neonate born to mothers with short history of fever
and cough at time of delivery and these newborns were
tested positive for SARS-CoV-2 at birth by nasopharyngeal
swab. Study from the UK,26 shown that six neonates were
positive within 12 hour after birth. This may be false positive
from maternal contamination which has not been confirmed,
because testing was obtained very soon after birth and was
not repeated later. Two studies from China27-28 reported
three neonates born to mothers with COVID-19 pneumonia
were positive for IgG and IgM but presence of IgM alone is
not a reliable marker for vertical transmission and its
significance is unclear.29 Several other case series have
been published but none of these case series followed
neonates with serial RTPCR testing after one week of life.
The overall risk of COVID-19 infection due to in-utero or
perinatal exposure for infants remains to be determined.
There are case reports of neonates who became clinically
symptomatic after hospital discharge, such as a report from
Coronado Munoz et al30 of a neonate who presented with
respiratory symptoms at 5 days of life and who eventually
tested positive for SARS-CoV-2. This finding further supports
Vol 7 | Issue 4 | October – December 2021
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the need for scrupulous precautions to prevent horizontal
spread of infection. There is evidence that asymptomatic
carriers are common, as reported by Wang et al31 and
confirmed in our cohort of mothers, with 26% of cases being
entirely asymptomatic. Because about half of the mothers
were symptomatic shortly before or during delivery,
acquisition of protective maternal antibodies in all infants is
unlikely. Moreover, our data show no difference in neonatal
outcome based on whether mothers were symptomatic or
not.
In our center where 53 mothers were SARSCoV-2 positive,
newborns did not show any signs of infection after birth.
There was no incidence of any adverse outcomes with all
those babies who fed on the milk of covid positive mothers.
Our sample size was 53 which was collected over two waves
of SARCoV-2 but all five newborns were asymptomatic and
did not developed any covid like symptoms. In our study most
of newborns were given breast feed either directly with all
protective measures or expressed breast milk with no
maternal newborn transmission. There is more such studies
with protective role of breast milk against SARS-CoV-2
infection. Breast milk may play a protective role against
newborn SARS-CoV-2 infection. Breast milk is known to be
protective against numerous pathogens,34-35 most studies
have not found SARS-CoV-2in breast milk,9,32,33,36 and
breast milk has been found to contain anti-SARS-CoV-2
IgA.37
The newborns of the infected mothers were kept in the
nursery if no medical support was needed while few who
needed medical care were kept in Covid NICU, which was
made during the pandemic for further management. In the
urge to promote early breastfeeding we supported rooming
in of infected mothers with their newborns following all
appropriate precautions to prevent the spread of the
infection. Mothers were encouraged to promote skin to skin
contact and ensure proper breastfeeding. Our study has
several limitations. First, the study is limited by the sample
size and a follow-up period of 2 weeks. A larger cohort and
longer follow-up with repeat testing and serology might be
needed to confirm that perinatal transmission is unlikely to
occur if correct protective strategies are used. Second, a
large proportion of neonates was lost to follow up.
In this study we also report incidence of neonatal infections,
symptoms and their outcome. Only 5 newborns were positive
out of 53 that were tested positive before 48 hours of life. This
can be due to perinatal transmission or acquired intrapartum
or postnatally which is not clear. To establish this fact serial
testing is required. In our study around 20 patients required
NICU admission having symptoms like respiratory distress,
sepsis like features. Fever and gastro-intestinal symptoms
were not reported in our study. Similar finding was reported
from Raschetti et al38 and More K et al.39 The prematurity rate
in our study is 16.9 %. This raises concerns about the
possibility of increased risk of premature labor in SARSCoV2 positive pregnant women. Similar finding was noted in UK
registry40 and by More K et al.39 Most of symptomatic
newborns were improved well and not required any
respiratory support and discharged mostly within 10 days of
admission. No death was reported in our study. Newborns
who were positive were started treatment and basic
investigations were done, while the asymptomatic newborns
were observed for sepsis, neonatal jaundice and respiratory
distress. If any of the above findings were positive, then the
treatment for the same was started. Newborns were
International Archives of BioMedical And Clinical Research
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discharged to a healthy asymptomatic caregiver of the family
and were followed up for upto 2 weeks after the discharge.
The concept of tele-visit was implemented but only 12
adhered strictly to the advised protocol and visited us on the
follow up.

CONCLUSION_______________________
In conclusion, our data suggest that perinatal transmission is
unlikely to occur if correct hygiene precautions are followed
and that rooming in and breastfeeding are safe procedures
when paired with effective parental education of infant
protective strategies. Though we had small sample size but
this study helped in educating the mother’s in learning
isolation precautions, safe distancing, using personal
protective measurements, use of mask and importance of
hand hygiene while breastfeeding their newborns, and thus
reducing the risk of transmission of SARS-CoV-2 to the
newborns. Thus, these positive mothers can provide better
care for the newborns at home. Our study also provides
important data on neonatal infection, clinical features, and
outcomes in neonates born to SARS-CoV-2 positive women.
This information can be used to make informed decisions
and policies on neonatal SARS-CoV-2 testing, healthcare
organization for neonates born to SARS-CoV-2 positive
women and counseling of families regarding various
management options.
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