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majority of  subjects infected display only mild symptoms 
or remain asymptomatic.[4] Women are deemed to be in 
an immunocompromised state and data from previous 
coronavirus epidemics (SARS-CoV and MERS-CoV) 
have shown that they were at a high risk of  morbidity and 
mortality.[5] The literature published so far on COVID-19, 
however, suggests that hospitalized pregnant women do not 
seem to be at a higher risk of  adverse outcomes compared 
with hospitalized non-pregnant individuals.[6,7] The risk 
of  vertical transmission to infants born to mothers with 
COVID-19 seems low.[7-11] In the few infants who tested 
positive following birth, it was not certain whether the 
transmission was vertical or postnatal and further, the 
majority of  these infants had only mild-to-moderate disease.

Here, we present the short-term outcomes of  infants born 
to mothers infected with SARS-CoV-2 and the safety of  
a policy of  rooming in and breastfeeding such babies at 
our hospital.

INTRODUCTION

The novel SARS-CoV-2 which leads to the clinical syndrome 
now labeled as COVID-19 was first detected in the Wuhan 
– Hubei Province of  China in December 2019. Since then, 
it has spread across the world with the WHO declaring it as 
a global pandemic on March 11, 2020.[1] Knowledge about 
the epidemiology and clinical presentation of  COVID-19 is 
rapidly evolving. Although the virus affects individuals across 
the age spectrum, it is becoming increasingly apparent that 
outcomes in adults are worse than in children.[2,3] The vast 
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Objectives: To assess the clinical presentation and risk of mother-to-infant transmission of SARS-CoV2 in infants born to 
mothers with COVID-19 infection.

Design: Prospective observational study.

Setting: Tertiary care centre and a dedicated covid hospital in central India.

Participants: Infants born to mothers diagnosed to have COVID-19 at the time of delivery, born between 1 June and 25 
September 2020.

Results: 40 infants were born to mothers with COVID-19 at the time of delivery. Three neonates tested positive for SARS-CoV2 
after birth-one had mild respiratory symptoms and the other two infants remained well. A preterm baby who was negative for 
covid died due to extreme prematurity with sepsis (early onset) with respiratory failure on day 4 of life and another baby who 
was negative died due to Hypoxic ischaemic encephalopathy stage 3 with Meconium aspiration syndrome with respiratory 
failure. Remaining 38 neonates and their mother roomed in while in hospital and all were breast fed. None of the other neonates 
developed any significant health issues or developed symptoms attributable to SARS CoV2.

Conclusions: The risk of mother-to-infant transmission of SARS-CoV2, in the perinatal period is very low. Breast feeding and 
rooming in can be practiced safely with adequate infection control precautions with negligible clinical risk to the infant.
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MATERIALS AND METHODS

All neonates born to mothers who tested positive for 
SARS-CoV-2 during pregnancy from June 1, 2020, to 
September 20, 2020, were eligible to be included in the 
study. SARS-CoV-2 virus was diagnosed by real-time reverse 
transcriptase PCR in nasopharyngeal swab taken up by an 
expert on day 2 of  life or at admission for neonates referred 
from other centers as COVID suspect. Interpretation of  
the result was performed according to the manufacturer’s 
recommendation. Once a negative result was obtained, 
babies were labeled as COVID negative and test was not 
repeated for asymptomatic neonates as per the institutional 
protocols. Neonates who were well enough to be cared 
on the postnatal ward were allowed to room in with their 
mothers except where mother or child was too critical 
and required admission in intensive care unit. Neonates 
who roomed in were allowed to breastfeed with adequate 
droplet and contact precautions in accordance with 
recommendations from professional bodies. This included 
caring for the infant in a separate baby cot which is placed 
at least 6 ft from the mother’s bed, mother wearing a mask 
when in close proximity to the infant and performing hand 
hygiene with either soap and water or alcohol-based gel 
prior to handling the baby. No visitors apart from health 
personnel with appropriate personal protective equipment 
were permitted into the rooms while in hospital. The parents 
were advised to continue the same precautions at home 
after discharge till the mother was considered negative for 
COVID-19 and had been in isolation for 14 days.

Data Collection and Analyses
The baseline characteristics (age at admission, sex, birth 
weight, and gestational age), clinical details which included 
term/preterm, clinical diagnosis (transient tachypnea 
of  newborn), hypoxic ischemic encephalopathy Stage 3, 
meconium aspiration syndrome, hypoglycemia, sepsis (early 
onset), roomed in with mother in hospital, breastfed at the 
time of  discharge, and results of  COVID-19 screening 
were collected from the patient record. Informed consent 
was obtained from the parents for inclusion in the study. 
Data were collected on an electronic database and analyzed.

RESULTS

A total of  40 neonates born to COVID-positive mothers 
were included in the study period of  June 1–September 
25. The baseline characteristics are summarized in Table 1.

Out of  the 40 neonates as summarized in Table 2, 7 were 
admitted to intensive care unit – most of  these 5 (12.5%) 
for transient tachypnea and/or prematurity (2.5%). There 
were 2 (5%) deaths out of  total 40 neonates born to 
COVID-positive mother till 25 of  September both were 
negative for COVID (A preterm baby died due to extreme 
prematurity with sepsis (early onset) with respiratory failure 
on day 4 of  life and another baby died due to hypoxic 
ischemic encephalopathy Stage 3 with meconium aspiration 
syndrome with respiratory failure. Thirty-eight of  the 35 
infants (95%) received breast milk either directly if  rooming 
in with mother or through expressed breast milk if  admitted 
to NICU. At the time of  writing the report, the discharge 
outcomes of  24 neonates were known while 8 infants are 
still in the hospital.

Three neonates tested positive [Table 3] for SARS-CoV-2, 
out of  these 3 the first one who was born through LSCS 
admitted for mid cough and fever on day 20 of  life 
and a history of  contact with COVID-positive mother 
after almost 15 days of  her delivery came positive for 
COVID-19, received supportive treatment, and discharged 
successfully on day 10 of  isolation in stable condition, and 
other two came positive for COVID-19 on day 3 and day 
10 of  life both were asymptomatic discharged successfully 
after 10 days of  isolation.

Table 1: Baseline characteristics
Baseline characteristics Median (range)*

Number (percentage)†

Day of admission 4 days (1 PND-22 days)
Birth weight in grams 2508 (1200–3600)*
Gestation (weeks) 38 weeks (28–42)*
Normal vaginal delivery 
Cesarean section 

18 (45%)
22 (55%)

Male:female 1.2:1 (22 M 18F)
Full term (AFD) 
Full term (SFD) 
Preterm (SFD)

36 (90%) 
3 (7.5%)† 

1 (2.5%)†

Table 3: Short-term outcome of neonates
Neonates positive for RT-PCR
Roomed in and breastfed with mother‡ 
Discharged 
Still admitted 
Mortality 
HIE stage 3 meconium aspiration syndrome
Extreme prematurity with NEC Stage 3 with septic shock

3 (7.5)
38 (95)
28 (70)
10 (25)

2 (5)
1 (2.5)
1 (2.5)

Table 2: Indication for admission in HDU
Indication for admission in HDU 
(isolation ward)

Number (percentage)

Indication for admission in HDU
Prematurity 
Transient tachypnea of newborn
Hypoxic ischemic encephalopathy stage 3
Meconium aspiration syndrome
Hypoglycemia 
Sepsis (early onset)

1 (2.5)†

5 (12.5)†

1 (2.5)†

1 (2.5)
2 (5)†

2 (5)
†Number (percentage)
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DISCUSSION

Despite initial concern that pregnant women and the 
newborn may be high-risk groups compared with the general 
population based on outbreaks of  other coronavirus diseases 
in the past, it has become increasingly clear that this is not the 
case with the SARS-CoV-2 pandemic.[6-11] The risk of  vertical 
transmission of  the virus from mother to infant before or 
during delivery has been shown to be low.[7-12] This has been 
confirmed based on virus testing and clinical features in our 
cohort, with the estimated risk being only 7.5% (3/35). This 
figure seems to be similar to previously published data.[6,9,13] 
The low risk of  vertical transmission has been hypothesized 
to be due to paucity of  ACE2 receptors in the placenta which 
may be necessary for transplacental transfer to the fetus.[9] 
Regardless of  the above, it would appear from our series 
that the short-term clinical risks to the infant from maternal 
COVID-19 at the time of  delivery are minimal. Due to the 
uncertainty surrounding the outcomes of  mothers affected 
by COVID-19 and their infants, recommendations on the 
postnatal management of  the mother-infant dyad from 
professional bodies have been inconsistent.[12,14-17] Some 
guidelines advocate caring for the affected mothers and their 
infants in separate rooms when feasible to reduce the risk of  
mother-infant transmission postnatally and also recommend 
avoiding direct breastfeeding while mother is still infected, 
unless mother expresses her wish to directly breastfeed.[16,17] 
At our hospital, we found that the benefits of  both rooming 
in and breastfeeding with good infection control precautions, 
for mother-infant bonding and long-term breastfeeding far 
outweighed the small risk of  mother-infant transmission. 
Thus, we strongly recommended rooming in and direct 
breastfeeding for all well mother-infant dyads while in 
hospital as well as after discharge. Our study has validated 
this approach with no clinically or laboratory-proven mother 
to infant transmission of  the virus during the hospital stay, 
even with a very high rate of  breastfeeding in the discharged 
infants.

To the best of  our knowledge, this study is the single 
largest series on the outcomes of  infants born to mothers 
with COVID-19 with follow-up of  their health status 
post-discharge. However, our study has limitations. The 
diagnosis of  COVID-19 and virus carriage was based on 
NP swabs. Although the absolute sensitivity of  detecting 
SARS-CoV2 with NP swabs is unknown, the modality is 
only around 70% sensitive for diagnosing respiratory viral 
infections.[18] The universally good clinical outcomes in all 
the infants are nevertheless encouraging. The follow-up 
of  infants was conducted by telephonic interview of  the 
parents. There is a chance that asymptomatic and mildly 
symptomatic infants infected with the virus may have been 
missed in the absence of  testing, although we would suggest 
that this is of  limited clinical significance.

CONCLUSION

The risk of  mother-to-infant transmission of  SARS-CoV-2, 
in the perinatal period, is very low. Breastfeeding and 
rooming in can be practiced safely with adequate infection 
control precautions. The risk of  adverse outcome to infants 
born to mothers who have SARS-CoV-2 infection at birth 
is minimal aside from the risk of  premature delivery due 
to iatrogenic/maternal causes. However, there are no 
published long-term outcome data on these infants and 
further follow-up studies will be needed to fully ascertain 
adverse outcomes in this group of  infants.

ACKNOWLEDGMENT

We would like to acknowledge our respected Head of  the 
Department, Dr. Avyact Agrawal sir and Dr. Pawan sir for 
their guidance. Our colleagues Dr. Pratibha Bamne, Dr. 
Ravi Uikey, and Dr. Akhilendra Parihar, Senior Residents 
and Postgraduate residents for their constant efforts in the 
management of  COVID children. Special thanks to Dr. 
Shashank Pandey for literature search.

REFERENCES

1. World Health Organization. Corona Virus Disease 2019 (COVID-19): 
Situation Report 51. Geneva: World Health Organization; 2003. Available 
from: https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20200311-sitrep-51-covid19.pdf?sfvrsn=1ba62e57_10. [Last 
accessed on 2020 Jul 11].

2. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 in Wuhan, China: 
A retrospective cohort study. Lancet 2020;395:1054-62.

3. Ludvigsson JF. Systematic review of COVID-19 in children shows milder 
cases and a better prognosis than adults. Acta Paediatr2020;109:1088-95.

4. Long L, Zeng X, Zhang X, Xiao W, Guo E, Zhan W, et al. Short-term 
outcomes of COVID-19 and risk factors for progression. Eur Respir J 
2020;55:2000990.

5. Guan WJ, Liang WH, Zhao Y, Liang HR, Chen ZS, Li YM, et al. 
Comorbidity and its impact on 1590 patients with COVID-19 in China: A 
nationwide analysis. Eur Respir J 2020;55:2000547.

6. Zaigham M, Andersson O. Maternal and perinatal outcomes with 
COVID-19: A systematic review of 108 pregnancies. Acta Obstet Gynecol 
Scand 2020;99:823-9.

7. Huntley BJ, Huntley ES, Di Mascio D, Chen T, Berghella V, Chauhan SP. 
Rates of maternal and perinatal mortality and vertical transmission 
in pregnancies complicated by severe acute respiratory syndrome 
coronavirus2 (SARS-Co-V-2) infection: A systematic review. Obstet 
Gynecol 2020;136:303-12.

8. Akhtar H, Patel C, Abuelgasim E, Harky A. COVID-19 (SARS-CoV-2) 
infection in pregnancy: A systematic review. Gynecol Obstet Invest 
2020;2020:1-12.

9.	 Egloff	C,	Vauloup-Fellous	C,	Picone	O,	Mandelbrot	L,	Roques	P.	Evidence	
and possible mechanisms of rare maternal-fetal transmission of SARS-
CoV-2. J Clin Virol 2020;128:104447.

10. Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics 
and intrauterine vertical transmission potential of COVID-19 infection in 
nine pregnant women: A retrospective review of medical records. Lancet 
2020;395:809-15.

11. Schwartz DA. An analysis of 38 pregnant women with COVID-19, 
their newborn infants, and maternal-fetal transmission of SARS-CoV-2: 



Pathak and Tiwari: Neonates Born to Covid 19 Positive Mothers

7272International Journal of Scientific Study | October 2020 | Vol 8 | Issue 7

How to cite this article: Pathak S, Tiwari A, Lazarus M. Neonates Born to Mothers with SARS-CoV-2 Infection: A Prospective 
Observational Study. Int J Sci Stud 2020;8(7):69-72.

Source of Support: Nil, Conflicts of Interest: None declared.

Maternal coronavirus infections and pregnancy outcomes. Arch Pathol Lab 
Med 2020;2020:5858.

12. Royal College of Paediatrics and child Health. COVID-19 Guidance for 
Neonatal Settings; 2020.

13.	 Juan	J,	Gil	MM,	Rong	Z,	Zhang	Y,	Yang	H,	Poon	LC.	Effect	of	coronavirus	
disease 2019 (COVID-19) on maternal, perinatal and neonatal outcome: 
Systematic review. Ultrasound Obstet Gynecol 2020;56:15-27.

14. Davanzo R, Moro G, Sandri F, Agosti M, Moretti C, Mosca F. Breastfeeding 
and coronavirus disease-2019: Ad interim indications of the Italian society 
of neonatology endorsed by the union of European neonatal and perinatal 
societies. Matern Child Nutr 2020;16:e13010.

15. Centre for Disease Control and Prevention. Evaluation and Management 
Considerations for Neonates at Risk for COVID-19; 2020. Available from: 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/caring-for-newborns.
html. [Last accessed on 2020 Jul 11].

16. American Academy of Pediatrics. Management of Infants Born to Mothers 
with	 Suspected	 or	 Confirmed	 COVID-19;	 2020.	Available	 from:	 https://
www.services.aap.org/en/pages/2019-novel-coronavirus-covid-19-
infections/clinical-guidance/faqs-management-of-infants-born-tocovid-19-
mothers. [Last accessed on 2020 Jul 11].

17. Wang L, Shi Y, Xiao T, Fu J, Feng X, Mu D, et al. Chinese expert consensus 
on the perinatal and neonatal management for the prevention and control of the 
2019 novel coronavirus infection (First edition). Ann Transl Med 2020;8:47.

18. Lieberman D, Lieberman D, Shimoni A, et al.	Identification	of	respiratory	
viruses in adults: nasopharyngeal versus oropharyngeal sampling. J Clin 
Microbiol 2009;47:3439-43.


