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ABSTRACT
Objectives: A novel coronavirus — SARS-CoV-2 — outbreak has, for sure, been the greatest medical challenge in recent 
years. The maternal and neonatal consequences of the infection are still largely unknown.

Material and methods: This prospective study aims to describe the perinatal care and outcomes of SARS-CoV-2 positive 
pregnant women and their newborn infants during the third wave of the pandemic, in a large tertiary university center 
in Wroclaw/Poland from 15 February to 1 May 2021.

Results: The paper describes a group of 83 women with confirmed SARS-CoV-2 infection during delivery, as well as 
their newborn infants (n = 84). The course of COVID-19 disease in pregnant patients was mostly asymptomatic (54.2%) 
but 31% women manifested mild to moderate symptoms and 14% had severe infection. The median gestational age at 
the delivery was 39 weeks. On average, 16.7% of mothers were separated from their newborns at birth, 83.3% practiced 
skin-to-skin, and roomed in with their babies, and 84.5% of the infants received any mother’s milk. Preterm infants were 
more often born by mothers with symptomatic course of COVID-19 infection. Need for neonatal treatment was only due 
to prematurity. Neonates with acquired infection (after 14th day of life) had to be treated symptomatically with fever and 
loose stools, only 28.5% had symptoms of respiratory failure.

Conclusions:  Despite the confirmed SARS-CoV-2 infection, the majority of mother- infant dyads were in a good health 
condition. The data on perinatal care reported in the paper could be helpful contribution supporting childbirth physiol-
ogy protection during the COVID-19 pandemic. 
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INTRODUCTION
Identification of the novel coronavirus known as severe 

acute respiratory syndrome coronavirus 2 [SARS-CoV-2] 
has led to concerns about obstetrical patients and neo-
nates as the data regarding COVID-19 infection in these 
populations were limited. Both groups represent a unique 
at-risk population, where  pregnant women could be at 
increased risk for severe illness from COVID-19 compared 
to non-pregnant women, and newborns are potentially 
exposed to infection in utero, intrapartum, and postpartum 
[1]. Leading international health agencies and professional 
societies recommendations concerning the management 

of suspected or confirmed SARS-CoV-2 pregnant women 
and their infants were changing over time. Firstly, strict 
infection control measures were taken to reduce the peri-
natal transmission [2]. Clinical practices included elective 
cesarean delivery, separation of newborn and temporary 
suspension of breastfeeding [3]. Subsequent recommen-
dations have appeared in April 2020 pointing the mode of 
delivery should be individualized due to obstetric and fetal 
indications and must not be impacted by COVID-19 infec-
tion unless worsening COVID-19 symptoms require urgent 
delivery. Neither Caesarean nor vaginal birth should be 
favored as there is no evidence of superiority of one mode of 
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delivery over another [4]. The presence of a support person 
during active labor should not be contraindicated as it could 
improve birth outcomes for both mothers and infants. Hos-
pitals should ensure universal testing as much as possible, 
not only for the woman but also for her birth partner [5]. 
The usage of personal protective equipment by patients 
and health workers during all procedure is obligatory.  
In the postpartum period, practices like skin-to-skin contact, 
rooming-in, and breastfeeding are all recommended unless 
the mother or neonate require additional medical care. 
These practices also do not increase the risk of neonatal 
infection with SARS-CoV-2. Mothers with COVID-19 should 
follow hand hygiene rules and wear a surgical mask to mini-
mize any risk of virus transmission, especially while breast-
feeding when close contact is maintained [4, 6]. Long term 
benefits of breastfeeding outweigh any potential risks of 
transmission of the virus through breast milk. Therefore, 
women should be encouraged to breastfeed or in cases 
when direct breastfeeding is impossible, the collection of 
the milk by using breast pumps should be suggested [7]. 

Our hospital followed the statements of National Con-
sultants in the field of Obstetrics and Gynecology, Neonatol-
ogy, as well as President of the Polish Society of Obstetricians 
and Gynecologists and President of the Polish Neonatol-
ogy Society. Subsequently pregnancies with confirmed 
SARS-CoV-2 infection for epidemiological indications were 
mostly managed by performing a caesarean section, with 
exception for situations of advanced, dynamic deliveries [8]. 
In Poland, the presence of a birth support person depends 
on the decision made by the head of hospital in consulta-
tion with the head of Obstetrics and Gynecology Ward and 
in our hospital was not permitted. 

According to the recommendations of the Polish Neona-
tal Society, the procedures after birth in a mother diagnosed 
with COVID-19 depends on factors such as the mother’s 
health, the health of the newborn, the mother’s decision, as 
well as the type of departments and the resulting human re-
sources and the availability of protective measures. Following 
the recommendations newborns of SARS-CoV-2 positive 
mothers were bathed immediately after delivery to reduce 
the risk of virus transmission. If the child was clinically in good 
condition, a decision was made to delay cord severance, 
irrespective of the result of the mother’s SARS-CoV-2 test. 
Skin-to-skin contact lasting two hours, or more was practiced 
unless the health of the mother and child required immedi-
ate intervention. Depending on the clinical condition of the 
mother and baby, newborn infants, stayed with their mothers 
in rooming-in system and were fed naturally [9].

Objectives
Despite publication of a consistent international recom-

mendations which significantly helped making medical 

decisions, management of COVID-19 in pregnant patients 
and their newborns differ among hospitals. Also, the data 
regarding perinatal consequences and infection’s impact on 
pregnant women and neonates born to SARS-CoV-2 positive 
mothers are limited. The study aims to describe how the  
2nd Department of Gynecology and Obstetrics and Depart-
ment of Neonatology in Wroclaw Medical University Teaching 
Hospital were providing perinatal care to pregnant women 
with COVID-19 and their neonates and present the mothers’ 
and newborns’ health evaluation and related outcomes.

MATERIAL AND METHODS
Between 15 February and 01 May 2021 Wroclaw Medi-

cal University Teaching Hospital was classified as a hybrid 
hospital for all Lower Silesia region for both COVID-19 and 
non- COVID-19 patients. Data regarding all pregnant wom-
en and their newborns analyzed in this study came from 
that time frame. In this study only pregnant women with 
confirmed SARS-CoV-2 infection were included. Based on 
regulations given by Polish Ministry of Health universal test-
ing of pregnant women for SARS-CoV-2 was performed at 
hospital admission office using RT-qPCR test. Infants born 
to SARS-CoV-2 positive mothers were universally screened 
within 24 hours at birth. If the test results were inconclusive 
the next nasopharyngeal swab was taken at least 24 hours 
after the first test. Electronic hospital records were used to 
collect the data on maternal characteristics, maternal and 
perinatal outcomes, and information about procedures after 
birth e.g., mother–newborn separation, skin-to-skin contact, 
breastfeeding, and rooming-in and the need for exacerbat-
ing treatment in the Intensive Care Unit. All patient’s data 
were analyzed anonymously. Approval was obtained from 
the Bioethics Committee of the Wrocław Medical Univer-
sity (KB-338/2021) for the retrospective analysis of all data 
concerning patients with COVID-19. The collected data was 
processed using the STATISTICA 13 package (license number 
JPZ903B482814ARACD-5). 

RESULTS
Maternal characteristics  

The data analysis included 83 women who gave birth 
with confirmed SARS-CoV-2 infection, of which 54.2% were 
asymptomatic. Thirty-eight women (45.8%) had sympto-
matic COVID-19 infection; 26 of women manifested mild to 
moderate symptoms and 12 had severe infection symptoms.  
The most commonly reported symptoms were cough- 63.2%, 
fever — 50%, dyspnea — 39.5%, weakness — 21.1%, rhinitis 
— 13.2%, headache, loss of taste and smell — 10.5%, muscle 
aches — 7.9%, sore throat, shivers, tightness of the chest, 
vomiting, diarrhea, nausea, thrombocytopenia — 2.6% (Fig. 1).

Data regarding obstetric patients are presented in Table 1.  
The median age for all women analyzed in the study was 
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31 years (23–44). Sixteen pregnant patients admitted to the 
department due to COVID-19 infection were over 35 years 
of age, which constituted 19.3% of the women participating 
in the study. Pre-existing disease was found in 21 (25.3%) 
patients positive to COVID-19. The most reported chronic 
disorders were hypothyroidism, hypertension, cardiac dis-
eases, diabetes mellitus, insulin resistance, thrombophilia, 

Hashimoto, Graves-Basedow disorder. Pregnancy related pa-
thologies were marked in 30.1% of the patients, out of which 
gestational diabetes — 24%, pregnancy induced hyperten-
sion — 20%, hypothyroidism — 28%, anaemia — 20%, insulin 
resistance and pregnancy cholestasis — 2%. One woman was 
suspected of a preeclampsia, but eventually no pharmaco-
therapy was needed and implemented. Women participating 
in the study were mainly in their second pregnancy (47.0%).

Maternal and perinatal outcomes
During labor women wore surgical masks and health 

workers used personal protective equipment. Considering 
the pandemic situation and decision made by the head of 
the hospital and principal epidemiologist of hospital the 
presence of a birth support partner was not permitted. The 
mode of delivery was mostly caesarean section. The average 
caesarean section (CS) rate was 68.7%, of which elective 
CS was 10.5%; urgent/emergency CS due to maternal and 
fetal indications was performed in 89.5%; CS solely due to 
COVID-19 was performed in 19.3%. 

Median gestational age at the delivery was 39 weeks.  
81.9% deliveries occurred at term and 18.1% were preterm 
births.  Among 15 preterm births, 9 (60%) came from symp-
tomatic COVID-19 mothers – six premature babies were born 
to mothers with severe COVID-19 symptoms and three were 
born to mothers with mild/moderate symptoms of infection. 
11 pregnancies were delivered due to an exacerbation of 
COVID-19 infection. 

Six mothers (7.2%) were admitted to the Intensive Care 
Unit. Four mothers required mechanical ventilation and two 
were qualified to Extra Corporeal Membrane Oxygenation 
(ECMO). Among adverse maternal outcomes premature rup-
ture of membrane was reported in 11 cases (13.1%), three 
cases occurred among symptomatic and eight cases among 
asymptomatic pregnant women. Most women were dis-
charged home without complications. Two maternal deaths 
due to COVID-19 infection were reported (2.4%). The data 
analysis is presented in Table 2.

Neonatal characteristics 
The study describes outcomes of 84 neonates born to 

SARS-CoV-2 positive mothers and 7 newborns with con-
firmed SARS-CoV-2 COVID-19 infection admitted to Depart-
ment and Clinic of Neonatology. Sixty-eight infants were 
born at term and 15 were preterm. Two newborns come 
from twin pregnancy. All the positive mother’s neonates were 
born alive. Infants born to SARS-CoV-2 positive mothers were 
universally screened within 24 hours at birth. If the RT-qPCR 
test result were inconclusive the next nasopharyngeal swab 
was taken at least 24 hours after the first test. No positive 
SARS-CoV-2 test results were reported among infants born 
in our hospital. Initially, seven neonates tested positive after 

Figure 1. The most reported symptoms of COVID-19 among infected 
women

Table 1. Obstetric characteristics 

Feature n = 83
no. [%]

Age (y)

≤ 29 31 (37.3)

30–34 36 (43.4)

 ≥ 35 16 (19.3)

Median, range 31, 23-44

Pre-existing comorbidities

Yes 21 (25.3)

No 62 (74.7)

Pregnancy morbidities

Yes 25 (30.1)

No 58 (69.9)

Symptoms of COVID

Yes 38 (45.8)

Mild/moderate 26 (68,4)

Severe 12 (31.6)

No 45 (54.2)

Gravida

1 29 (34.9)

2 39 (47.0)

> 3 15 (18.1)

Median, range 2, 1–5

Multiple pregnancies

Yes 1 (1.2)

No 82 (98.8)
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Table 3. Neonatal characteristics and outcomes

Feature n = 84
no. [%]

Gestational age at birth [w]
< 28 1 (1.2)
28–32 5 (6.0)
33–36 9 (10.7)
≥ 37 69 (82.1)
Median, range  39, 26–41
Birth weight [g]
< 1500 4 (4.8)
1500–2499 8 (9.5)
≥ 2500 72 (85.7)
Median, range  3360, 850–4460 
Birth weight for gestational age
LGA 9 (10.7)
AGA 64 (76.2)
SGA:
LBW
VLBW
ELBW

11 (13.1)
7 (63.6)
3 (27.2)
1 (9.1)

Sex
Male 47 (56.0)
Female 37 (44.0)
Apgar at minute 1
1–3 1 (1.2)
4–6 6 (7.1)
7–10 77 (91.7)
Median 10
Apgar at minute 5
1–3 1 (1.2)
4–6 2 (2.4)
7–10 81 (96.4)
Median 10
NICU admission
Yes 18 (21.4)
No 66 (78.6)
Ventilation
Yes 18 (20.2)
No 66 (79.8)
Non-invasive ventilation 14 (77.8)
Invasive ventilation 4 (22.2)
Oxygen 9 (50.0)
Respiratory morbidities
None 75 (89.3)
Tachypnea  2 (2.4)
Virus RSV 1 (1.2)
Respiratory distress syndrome  5 (6.0)
Pneumothorax 1 (1.2)
Separated from the mother
Yes 14 (16.7)
No 70 (8.3)
Any Breast-feeding
Yes 71 (84.5)
No 12 (14.3)
Missing data 1 (1.2)
Donor Milk (Human Milk Bank) 6 (7.1)

birth, but second tests repeated after 24 h were all negative. 
One of the infants was re-hospitalized on the 15th day of life 
due to COVID-19 infection and it is likely the infection was 
acquired postpartum from mother. NICU admission was nec-
essary in 18 cases (21.4%). In all newborn infants, respiratory 
support was required. In order to enable efficient breathing 
of (16.7%) newborns, non-invasive ventilation (nCPAP) was 
used. 9.5% of newborns required support for the adaptation 
period through lung inflation. For 10.7% newborns, oxygen 
therapy was needed. One neonate required resuscitation. 
Due to clinical state and respiratory failure, 4.8% of neonates 
required intubation and invasive mechanical ventilation. 
During hospitalization, 13 (15.5%) neonates were observed 
and monitored for vital functions in incubators. (Tab. 3).

Table 2. Delivery outcomes

Feature n = 83
no. [%]

Deliveries

Total term birth 68 (81.9)

Total preterm birth 15 (18.1)

Asymptomatic women:

Term birth 39 (86.7)

Preterm birth 6 (13.3)

Symptomatic women:

Mild/moderate

Term birth 24 (63.1)

Preterm birth 3 (7.9)

Severe

Term birth 5 (13.2)

Preterm birth 6 (15.8)

Mode of Delivery

Cesarean section 57 (68.7)

Vaginal 26 (31.3)

Indications for caesarean section

Elective 6 (10.5)

Urgent/emergency: 51(89.5)

Maternal1 10 (17.5)

Obstetric2 27 (47.4)

Fetal3 9 (15.8)

COVID4 11 (24.1)

ICU admission 6 (7.2)

Mother’s death

Yes 2 (2.4)

No 81 (97.6)
1cholestasis gravidarum, hypertension, PIH, vaginal septum, cardiological 
indication; 2labor dystocia, the risk of scar dehiscence after previous 
cesarean section, intrauterine infection, bleeding; 3abnormal fetal heart rate 
tracing, the risk of intrauterine fetal asphyxia, fetal malpresentation, multiple 
gestation; 4severe course of COVID infections
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Average length of infant’s hospitalization reached 
7.4 days (medium 4) and included preterm as well. Majority 
of neonates were discharged home without any complica-
tions, one negative neonate from a positive mother, was still 
admitted at the time of this analysis (born April 04, 2021). 
During the hospital stay, 14/84 of newborns (16.7%) were 
separated from their mothers as the infants or mothers re-
quired additional medical care. The rest of infants practiced 
skin-to-skin contact and stayed with their mother in the 
rooming-in system (Tab. 3).

Out of 84 newborns, 71 were breastfed  and 61 of neo-
nates were additionally fed with milk formula or milk from 
Human Milk Bank were used (6 premature). The median age 
of pregnancy was 39 (26-41) weeks. The median birth weight 
of newborns was 3360 g (850–4460 g). In the case of mothers 
with COVID-19, most newborns were born appropriate for 
gestational age (75.0%). Eleven newborns were born too 
small and nine too big for gestational age. Most newborns 
scored 7–10 on the Apgar scale at 1 and 5 minutes after 
delivery (Tab. 3).

Neonates with acquired COVID-19 infection
Eight infants were admitted to the Department and 

Clinic of Neonatology due to COVID-19 symptoms or posi-
tive rapid antigen test results. RT-qPCR made after hospital 
admission tested positive in seven cases. One of the neo-
nates was born in our hospital and re-hospitalized on the 
15th day of life due to COVID-19 infection. Two infants came 
from COVID-19 positive mothers, two with COVID-19 symp-
toms but without test, two  from quarantine parents and 
one infant with hospital acquired infection. Five infants 
were admitted to NICU, and two infants were asymptomatic 
SARS-CoV-2 infection roomed-in with their infected mother. 
Symptoms and treatment of infected infants are shown in 
Table 4. 

DISCUSSION
This paper describes the management of mothers and 

newborns during the COVID-19 pandemic at the Second 
Department of Gynecology and Obstetrics and Department 
of Neonatology at Wroclaw Medical University Hospital.

The majority of reported worldwide pregnant 
SARS-CoV-2 positive women have asymptomatic 
course of infection. Study from the USA estimated that 
over 86% of pregnant women who tested positive for 
SARS-CoV-2 during labour were asymptomatic [10]. An-
other study, Preg-CoV-19 Living Systematic Review that 
include almost 65,000 pregnant women reported 74% of 
asymptomatic infection among this group of patients basing 
on universal screening and testing [11]. In our study 54.2% 
pregnant women were asymptomatic. Among symptomatic 
women 31.6 % manifested severe symptoms- the cases 

we present confirm that most of the symptomatic women 
manifest only mild to moderate symptoms of infection [12]. 
The Allotey review reported that fever (40%), cough (39%) 
and dyspnea (19%) were the most common symptoms [11]. 
Similar results were observed in our hospital: cough (63.2%), 
fever (50 %) and dyspnea (39.5%). 

Women with symptomatic COVID-19 infection are at 
increased risk of caesarean birth and fetal distress during 
active labour [13, 14]. The average caesarean section rate 
in Italian study (Donati et al. [15]) was 33.7%; elective CS 
was performed in 15.4% of the cases; urgent/emergency CS 
due to maternal or fetal indications was performed in 15% 
and due to COVID-19 was performed in 3.3% of the cases.  
In another study conducted in Mexico City (Cardona- Perez 
et al. [16]) CS rate reached 81% among SARS-CoV-2 positive 
women comparing to non-infected pregnant women (73%). 
Indications for CS among COVID-19 positive women were 
firstly, solely maternal (40%) then fetal (31%) and lastly ob-
stetrical (18%). CS rate in our hospital reached 68.7%, among 
which elective CS was performed in 10,5%, urgent/emer-
gency due to maternal or fetal indications 89,5%; due to 
worsening COVID-19 disease 19.3% [16].

Pregnant women (especially in the third semester) 
may be at increased risk of more severe course of the 
COVID-19 disease compared with non-pregnant women. 
An increase in ICU admission and mechanical ventilation 
among pregnant woman with COVID-19 comparing to 
non-pregnant women is notable (respectively OR 1.62, 95% 

Table 4. Data of newborns with confirmed SARS-CoV-2 infection

Features Infected newborns n = 7
no. [%]

Gestational age (weeks)
Median, range 37, 27–39

Preterm birth 2 (28.6)

Caesarean section 3 (42.8)

Birth weight [grams]
Median, range  2872.5; 750–3800

Apgar score, median
1’
5’

10
10

Symptoms 

Fever
Respiratory failure 
Apathy 
Rhinitis
Inflammatory changes in chest X-ray
Loose stools

5 (71.4)
2 (28.6)
2 (28.6)
1 (14.3)
1 (14.3)
7 (100)

Treatment

Oxygen
Non-invasive ventilation 
Antibiotics
Paracetamol

3 (42.9)
1 (14.3)
2 (28.6)
4 (57.1)
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CI 1.33–1.96  OR 1.88, 95% CI 1.36–2.60) [17]. The Allotey 
review reported that admission to an intensive care unit was 
4% and 3% required invasive ventilation. ICU admission in 
our hospital was necessary in 7,2% and invasive ventilation 
was required in 4.8% cases [11].

In a large retrospective US study comparing the out-
comes for pregnant women with and without COVID-19 ma-
ternal death was rare, but rates were significantly higher 
for women with COVID-19 (141 deaths per 100 000 wom-
en) than for women without COVID-19 (5 deaths per 
100 000 women) [18]. Another study from the Washington 
State reported 13.6 fold higher SARS-CoV-2 case-fatality rate 
for pregnant women with COVID-19 (maternal mortality rate 
of 1250 of 100,000 pregnancies) than for non-pregnant con-
trols (91.7 of 100,000 rate) [19]. In our hospital we reported 
2 maternal deaths (2.4%) due to COVID-19. 

There are several studies that look for the relationship 
between COVID-19 disease and pregnancy or neonatal 
outcomes. SARS-CoV-2 infection in pregnancy seems to be 
associated with increased risks of preeclampsia, stillbirth, 
preterm birth, premature rupture of membrane and NICU 
admission. In the Cardona-Pérez et al. study, an increased 
risk of preeclampsia in women with SARS-CoV-2 infection 
was found [16]. In our study group, only one woman (0.01% 
of respondents) was suspected of having pre-eclampsia, 
which does not allow us to confirm the conclusion of quot-
ed Cardona-Pérez et al. [16] the thesis that SARS-CoV-2 in-
fection increases the risk of pre-eclampsia. In this study, 
also increased risk of premature rupture of membrane 
(PROM) was reported. The prevalence of those adverse 
outcomes among positive pregnant women was 12%. 
Another study reported the prevalence of PROM at the 
level of 15.4 % [20]. In our study PROM was observed in 
13.1% cases.

Chen et al. [21] reported a 20% preterm birth incidence 
(out of 118 pregnancies) in SARS-CoV-2 positive patients, 
but no vertical transmission. Another study by Allotey et 
al. showed that the rate of preterm birth reported among 
pregnant women diagnosed with COVID-19 was 17% [11]. 
The frequency of preterm birth in our hospital was 18,1%. 
Six newborns were born by mothers with severe symptoms 
of infections and three from mothers with mild/moderate 
symptoms. 

In Italy, it was found that appropriate, physiologically 
compatible treatment of a pregnant woman infected with 
SARS-CoV-2 may lead to reducing the rate of unnecessary 
Caesarean sections, separation of mothers from new-
borns and delayed breastfeeding. For this reason, the au-
thors encourage that both during the current pandemic 
and similar situations in the future, emphasis should be 
placed on creating a protective mother-newborn rela-
tionship [15].

Potential routes of perinatal SARS-CoV-2 infection in-
clude infection through placenta, contact with maternal 
secretions during delivery, through droplets after delivery, 
and during breastfeeding. However, perinatal infections 
are rare. According to current research, the percentage of 
infected newborns ranges from 2.2% to 9.1% [1, 15, 23]. 
In our hospital no positive SARS-CoV-2 test result among 
infants just after delivery was reported.

Researchers found a statistical correlation between 
a positive COVID-19 test in the mother and/or newborn 
and the birth weight to gestational age ratio, the need to 
stay in the neonatal intensive care unit, the occurrence of 
respiratory diseases and the length of hospitalization [16]. 
In our hospital 85.7 % of newborns weighed ≥ 2500 and 
median Apgar score at 1. and 5. minutes was 10. Similarly 
in another study 86% newborns weighed ≥ 2500 and the 
medium Apgar index was 9 at 1 minute and 10 at minute 
5 (15). Also, in a study conducted in Mexico City 81% new-
borns weighed ≥ 2500 [16].

One of the adverse neonatal outcomes observed 
among neonates born to SARS-CoV-2 positive mother is 
a necessity of NICU admission. Such a necessity in our 
hospital occurred in 18 cases (21.4 %), which is comparable 
to another studies e.g., Nayak et al. [11] — 23%, Allotey et 
al. [20] — 25%.

Donati et al. [15] reported that among neonates born 
to SARS-CoV-2 positive mothers 2.2 % developed severe 
morbidity, acute respiratory distress syndrome and inter-
stitial pneumonia. Zhu et al. [23] reported that newborns 
(n = 10) born to mothers with confirmed COVID-19 infec-
tion developed shortness of breath (n = 6), fever (n = 2), 
thrombocytopenia accompanied by disrupted liver func-
tion (n = 2), rapid heart rate (n = 1), vomiting (n = 1), and 
pneumothorax (n = 1). In our hospital in all newborns ad-
mitted to NICU, respiratory support was required. Among 
adverse outcomes respiratory distress syndrome — 6%, 
pneumothorax — 1.2% and one neonate required resus-
citation. Current evidence suggest that development of 
severe COVID-19 in neonates and children is rare, and to 
date there is no evidence for congenital abnormalities as-
sociated with maternal infection. 

In Nayak et al. [20] study, out of 165 neonates 
138 (83.6%) roomed-in with mother and initiated breast 
feeding. Next study describing 525 SARS-CoV-2 positive 
women, reported that 39% of them were separated from 
their newborns at birth; 26.6% practiced skin-to-skin con-
tact; 72.1% were able to room in with their babies; and 
79.6% of the infants received their mother’s milk, 69% by 
direct breast-feeding and 10.6% by pumping or express-
ing breastmilk [15]. Results from our hospital were as fol-
lows: 14/84 of newborns (16.7%) were separated from 
their mothers as the infants or mothers required additional 
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medical care. The rest of the infants practiced skin-to-skin 
contact and stayed with their mother in the rooming-in 
system. 71 (84.5%) neonates were any breastfed, 6 preterm 
neonates received donor milk from Human Milk Bank (2 of 
them over 2 months).

CONCLUSIONS
At the beginning of the pandemic, the limited evidence 

regarding treatment of pregnant women and newborns 
with a confirmed or even suspected COVID-19 led to a “bet-
ter safe than sorry” care choices. Today, however, the evi-
dence shows that respecting physiology in women with 
confirmed or suspected SARS-CoV-2 infection during labour 
and delivery avoids unnecessary cesarean section, early 
mother-infant separation, and formula feeding unless the 
severity of the women’s clinical conditions requires such de-
cisions. The data on management of pregnant woman and 
early newborn care reported in the paper could be helpful 
contribution supporting childbirth physiology protection 
during the COVID-19 pandemic. These data, together with 
the available evidence on COVID-19, will support health 
professionals in their daily work and provide an opportunity 
for decision makers to properly manage the next waves of 
the COVID-19 pandemic. 
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