EXPERIMENTAL AND THERAPEUTIC MEDICINE 21: 278, 2021

Delivery and breastfeeding in pregnant
patients with COVID‑19 (Review)
MIHAI CRISTIAN DUMITRASCU1,4*, MONICA MIHAELA CIRSTOIU1,4*, ADINA‑ELENA NENCIU4*,
AIDA PETCA1,5, FLORICA SANDRU3,6, RAZVAN‑COSMIN PETCA2,7 and CATALIN GEORGE NENCIU1,8
Departments of 1Obstetrics and Gynecology, 2Urology and 3Dermatology, ‘Carol Davila’ University of Medicine
and Pharmacy, 050474 Bucharest; 4Department of Obstetrics and Gynecology, University Emergency Hospital,
050098 Bucharest; Departments of 5Obstetrics and Gynecology, 6Dermatology, Elias Emergency University Hospital,
011461 Bucharest; 7Department of Urology, ‘Prof. Dr. Th. Burghele’ Clinical Hospital, 050659 Bucharest; 8Department
of Obstetrics and Gynecology, ‘Sf. Ioan’ Clinical Emergency Hospital ‑‘Bucur’ Maternity, 040294 Bucharest, Romania
Received October 2, 2020; Accepted November 4, 2020
DOI: 10.3892/etm.2021.9709
Abstract. COVID‑19 infection has rapidly become a global
issue that has brought essential changes in the daily life of
patients and doctors. The pandemic outbreak represents a
significant burden on humankind; yet, life still moves on
with approximately 350,000 babies being born every day
around the world (UNICEF-2018). Some of these mothers
will have other conditions, including COVID‑19 infection.
As healthcare providers, it is our responsibility to treat all
women equal no matter what illness they have and to offer
them the best possible conditions to give birth vaginally or
via Caesarian section, in a safe environment for them and
their babies. The main concern is represented by the limi‑
tation of the disease transmission to pregnant patients and
newborns while managing maternal or fetal emergencies.
We have limited information regarding COVID‑19 infec‑
tion, and the data are constantly changing and evolving. New
information is brought to light almost on a weekly basis.
This review aims to synthesize the recommendations and
current experience regarding the birth method for infected
women, labor management, Caesarian section management,
and breastfeeding indications in these cases.
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1. Introduction
Since March 11, when the coronavirus outbreak was declared
a pandemic, the medical world has changed, priorities have
changed, and both health care professionals and patients must
adapt to the new situation. One particular group of patients is
represented by pregnant women that cannot choose or post‑
pone the moment and conditions of delivery for them to heave
the desired and perfect birth as they previously expected.
The primary role of the medical professional is to help them
pass this stressful moment in the best manner possible while
respecting the protocols. They are protecting the patients from
a potential transmission, thus protecting themselves.
Coronavirus SARS‑CoV‑2 is a new strain of coronavirus
first identified in humans in 2019, in a pneumonia case in
China that afterward spread to the whole world (1). It was first
isolated from three patients, in the bronchoalveolar lavage fluid,
and was considered a member of the β‑CoVs (Co‑Vs are a class
of RNA viruses that can cause respiratory, enteric, hepatic or
neurologic diseases) (2). It shares 79.5% sequence identity to
SARS‑CoV and 50% sequence identity to MERS‑CoV (3),
which permitted evaluation of the outcome of coronavirus
spectrum infections during pregnancy and compensates for
the lack of knowledge regarding SARS‑CoV2 with experience
from similar diseases (4). The first article that described a
cohort of pregnant patients with confirmed COVID‑19 pneu‑
monia was published by Huang et al (5). The authors described
the clinical and laboratory characteristics of the disease as
well as evolution, treatment, and outcome. Similar to that in
the general population, the condition is characterized by fever,

2

DUMITRASCU et al: DELIVERY METHOD AND BREASTFEEDING IN PREGNANT PATIENTS WITH COVID-19

cough, diarrhea in rare cases, ground‑glass opacity on the
tomography, and lymphocytopenia (6).
Although initially it was stated that there is no evidence
that pregnant women are at higher risk compared to the
general population (7), currently as a precaution measure, they
are considered at risk of developing severe forms of infection
with coronavirus (8). It is a known fact that the changes in
immunity during pregnancy predispose women to various
diseases. Adding physiological cardiopulmonary adaptation,
pregnant patients can develop a more severe form of respi‑
ratory infections (6). As mentioned before, the similarities
with SARS‑CoV and MERS‑CoV (that can cause severe
complications in pregnant women) suggest an increased
risk (6). Overall, even if there is no substantial evidence that
indicate pregnancy as a critical risk factor, there is a real need
for special attention in this group of patients. An additional
concern is represented by the impact of the infection on the
fetus or the newborn. There are different recommendations
for pregnant women with non‑severe disease and those severe
and critical cases.
For the patients with non‑severe disease, the management
is represented by monitoring the fluid and electrolyte balance,
monitoring possible bacterial infection, and symptomatic
therapy. In this group of patients, antiretroviral treatment can
be administrated only upon the virologist indication. Women
must be counseled regarding the potential adverse events. Until
birth, routine fetal monitoring is indicated (CTG, an ultrasound
that evaluates fetal growth, vascular Doppler and amniotic
fluid volume) (6). In patients with severe disease, there is a
need for more aggressive treatment due to the higher maternal
and perinatal mortality rates. The first supporting measures
are represented by adequate hydration, oxygen therapy, chest
physiotherapy, and placing the patient in a negative‑pressure
isolation room (9). Antibacterial and antiviral treatment must
be initiated upon both virologist and microbiologist recommen‑
dations. Careful monitoring of the vital signs must be realized
for all patients to manage potential complications promptly.
A multidisciplinary team is required for these cases (9). Fetal
monitoring will be similar as in non‑severe cases.
Regarding the manner of birth, it is considered that
COVID‑19 infection alone cannot be the primary cause
of delivery (10). The mode and the time of delivery must
be evaluated for every patient, individually, consulting the
multidisciplinary team and assessing the maternal and fetal
status (11).
2. Research methods
The present study aimed to synthesize the recommendations
and current experience regarding the birth method for infected
(COVID‑19-positive) women, labor management, C‑section
management and breastfeeding indications. We searched
PubMed and the Cochrane database to select the published
literature and articles that emerged from the novel coronavirus
outbreak. We selected the studies published until April 30,
2020. We found 50 papers searching for ‘pregnancy, covid‑19,
delivery, breastfeeding’ as key words. We included only
13 papers that reported the birth method and indications for
Caesarian section, neonatal investigations regarding the possi‑
bility of transmission and the mother‑newborn outcome. We

scrutinized the delivery method selection, Cesarean section
indications, and maternal and fetal outcomes.
3. Results
Our work covers studies from China, Italy, and the United
States, concerning women diagnosed with COVID‑19 upon
admission, pregnant or in the post‑partum period. These
studies summarized 167 births with 169 newborns. All of
the patients were evaluated at the admittance for symptoms
specific to coronavirus.
The studies reveal medical information concerning
167 women, with age ranging from 20 to 44 years (mean age
30), covering almost all of the fertility period. Similar to the
general population, clinical manifestations of the SARS‑CoV2
infection varied from asymptomatic to severe (Table I). Fever
was the most common symptom reported, found in 115 patients
(68.86%). It was present before admission or beginning of labor
71.3%, and in 28.7% during birth or in the post‑partum period.
Cough, dyspnea, myalgia and diarrhea were the infection's
symptoms. All patients underwent thoracic computed tomog‑
raphy or chest X‑ray. Ground‑glass opacity, reticular interstitial
opacities, and other evidence of pneumonia were observed in
one or both lungs. A total of 105 patients (62.87%) were certi‑
fied with pneumonia. Blood work revealed leukocytosis with
lymphopenia and high RPC. The most common comorbidities
encountered in these patients were represented by obesity,
diabetes, and hypertension. Of all patients, 9 women (5.4% of
cases) needed medical supervision in the intensive care unit
(ICU). One patient required admission in the ICU for multiple
organ dysfunction, ARDS, acute hepatic and renal failure and
septic shock, 1 for renal insufficiency, and 5 for respiratory
distress. All patients received supportive therapy, antibiotics,
or antiviral therapy depending on the severity of the infection
and the clinical protocols. The majority were diagnosed with
COVID‑19 disease upon admission. Some were admitted
directly to the delivery room, as for others, the symptom‑
atology surfaced post‑partum. A group of comorbidities was
prevalent, including obesity, asthma, diabetes mellitus, chronic
hypertension and hypothyroidism. Diabetes mellitus was most
frequently reported in all articles (5/8).
Maternal features are summarized in Table II. One
hundred and thirteen (67.66%) patients underwent Cesarian
section and 54 (32.34%) delivered vaginally. Cesarian
section was prevalent (7/9 women) in patients that received
medical care in the ICU. The majority of patients diagnosed
with pneumonia gave birth through Cesarian section (only
11/92 patients delivered vaginally). These data are obtained
from 9 studies; the correlation is not available for all the
reviews. COVID‑19 pneumonia was the decisive reason for
Cesarian section in some studies (16,23,24). Still, different
obstetrical pathology was also involved in some cases: 6 with
a history of Cesarian section, 12 premature rupture of the
membrane, 2 pre‑eclampsia, 14 fetal distress, 2 stillbirths or
history of stillbirth, 3 abnormal labor (failed induction, the
arrest of descent or dilatation), 3 placenta praevia, 2 abnormal
umbilical cord, 1 elevated liver enzyme, 1 placentae abruption
and 8 not explicitly explained.
A total of 103 women delivered at term, and 25 were
preterm births before 34 weeks. The mean gestational age

Symptomatology

Treatment in ICU

Imaging

3/8 post‑partum fever
No (empirical antibiotic therapy,
6/8 ground‑glass opacity on CT
7/8 no cough
supportive care)		
7/8 no other symptoms			
				
				
				
Liu et al (n=13)
10/13 fever, fatigue
1 patient multiple organ dysfunction
N.A.
3/13 dyspneea
ARDS (intubation)
1 no symptoms
Acute hepatic and renal failure
		
Septic shock
Breslin et al (n=43)
19/43 dry cough
2 patients post‑partum admission
Bilateral multifocal pneumonia
14/43 fever
Respiratory distress
on chest x‑ray
11/43 myalgia
1 renal insufficiency
7/43 shortness of breath
5/43 chest pain
Zhu et al (n=9)
Fever
No (antibiotic therapy, antiviral,
CT revealing typical pneumonia
Cough
supportive care)
Cholecystitis and diarrhea
Chen et al (n=9)
7/9 fever
No (antibiotic therapy, antiviral,
CT typical signs of viral infection
4/9 cough
support therapy)
in 8/9
3/9 myalgia
2/9 malaise
2/9 sore throat
1/9 diarrhoea
Iqbal et al (n=1)
Fever before birth
No (antibiotic therapy, antiviral,
Chest X‑ray reticular interstitial
High pulse
support therapy)
opacities
Normal oxygen saturation
Khan et al (n=3)
2/3 fever
No (antibiotic therapy, antiviral
CT patchy consolidation and
3/3 cough
support therapy)
opacities
1/3 chest tightness
Ferrazzi et al (n=42)
20/42 fever before delivery 4 patient care in ICU (3 c‑s, 1 v)
Radiological confirmed pneumonia
6/42 fever only in the			
post‑partum			
7/42 myalgia
18/42 cough
8/42 dyspnea

Wu et al (n=8)

Authors (cases)

Table I. Clinical characteristics of pregnant women with of COVID‑19 infection.

(13)

(14)

(15)
(16)

(17)
(18)
(19)

N.A.

N.A.
Lymphopenia
Increased aminotransferase

Lymphopenia
Elevated CRP
Lymphopenia
High leukocytes
Lymphopenia
Elevated CRP

(12)

(Ref.)

Normal WBC before delivery, 6/8
drastically ncreased iin postpartum
(decreased LYMPH count)
CRP and D‑dimer increased in
post‑partum
Normal liver enzyme
N.A.

Laboratory
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Symptomatology

Treatment in ICU

Imaging

Laboratory

(22)

(23)

(24)

Lymphopenia
Elevated CRP

N.A.

(21)

(20)

(Refs.)

Lymphopenia
Elevated PCR

High leukocytes
Lymphopenia
Elevated CRP
Lymphopenia
Leucocytes and platelets below normal
Elevated CRP

N.A., not available; c‑s, Caesarian section; v, vaginal birth; PROM, premature rupture of membrane; CT, computer tomograph; CRP, C reactive protein.

2/3 fever
No (antibiotic therapy, antiviral
CT evidence of pneumonia
2/3 cough
support therapy, glucocorticoids)		
				
Chen et al (n=4)
3/4 fever
1 women required respiratory
CT abnormalities found
2/4 cough
support		
1/4 myalgia 			
2/4 headache
Liu et al (n=11)
9/11 fever at admission
No (antibiotic therapy, antiviral
CT with ground‑glass opacity
1/11 fever post‑partum
support therapy, glucocorticoids)		
6/11 cough
3/11 myalgia
1/11 sore throat
1/11 diarrhea
Li et al (n=16)
4/16 fever at admission
No (antibiotic therapy, 4 patients
CT with ground‑glass opacity,
8/16 fever post‑partum
with antiviral, support therapy)
Evidence of pneumonia in one
2/16 cough		
or both lungs
2/16 myalgia
2/16 sore throat
2/16 diarrhea
Zeng et al (n=33)
8/33 fever at admission
No
CT pneumonia signs
5/33 fever post‑partum
10/33 cough

Liu et al (n=3)

Study

Table I. Continued.
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Gestational age
(weeks, days)

Delivery
method
Caesarean section indications

Wu et al
8
26‑35
33w6d‑40w4d
6 c‑s
2 history of c‑s
				
2v
2 PROM
					
1 pre‑eclampsia
					
1 fetal distress
Liu et al
13
22‑36
2 pac <28 w
10 c‑s
3 fetal distress
(10 births)		
11 pac 3th trimester		
1 PROM
					
1 stillbirth
Breslin et al
43
20‑39
37w (median g.a.)
8 c‑s
3 non‑reassuring fetal heart tones
(18 births)		
1 preterm labour
10 v
2 repeat c‑s
			
1 scheduled term c‑s		
1 arrest of descent
			
7 term labor		
1 arrest of dilation
			
9 term labor induction		
1 failed labor induction
			
(5 indicated, 4 elective)
Zhu et al
9
25‑35
31w‑39w
7 c‑s
(nor reported specifically)
				
2v
1 placenta praevia
					
2 abnormal umbilical cord
					
3 PROM
					
6 intrauterine distress
Chen et al
9
26‑40
36w2d‑39w4d
9 c‑s
For all COVID‑19 pneumonia
					
1 elevated ALT/AST
					
1 history of c‑s (x2)
					
1 pre‑eclampsia
					
1 history of stillbirth (x2)
					
2 PROM
					
1 fetal distress
Iqbal et al
1
34
39w
1v
Oxytocin augmentation of labor
Khan et al
3
27‑33
34w6d‑39w1d
3v
Preterm delivery associated with
					preeclampsia
Ferrazzi et al
42
21‑44
4 cases < 34 w
18 c‑s
10/18 conditions determined by
			
7 cases 34‑37w
24 v
COVID‑19 respiratory system
					
8/10 obstetric reasons

			
Study
No of births
Age (years)

Table II. Maternal features.

(12)

(13)
(14)

(15)

(16)

(17)
(18)
(19)

No underlying
medical disease
26/43 Obesity
8/43 Asthma
3/43 Diabetes mellitus
3/43 Chronic hypertension
N.A.

N.A.

None
None
6/42 gestational diabetes

(Ref.)

N.A.

Previous comorbidity
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Gestational age
(weeks, days)

Delivery
method
Caesarean‑section indications

N.A., not available; c‑s, Caesarian section; v, vaginal birth; PROM, premature rupture of membrane.

Liu et al
3
30‑34
38w4d‑40w
2 c‑s
1 scarred uterus/accrete placenta
				
1v
1 chronic fetal distress in utero,
					choriamniotitis
Chen et al
4
23‑34
37w2d‑39w
3 c‑s
Placenta praevia
				
1v
L et al
15
23‑40
34w‑38w
10 c‑s
1 placenta praevia
(11 births)			
1 v		
						
						
Li et al
16
26‑37
33w6d‑40w4d
14 c‑s
COVID‑19 pneumonia
				
2 v (no symptoms
1 placentae abruption
				
at delivery)
1 PROM
						
						
						
						
						
Zeng et al
33
N.A.
40w
26 c‑s
COVID‑19 pneumonia
			
31w2d
7v
3 PROM
			
40w4d 		
(others N.A.)
			
(available only for
			
positive babies)

			
Study
No of births
Age (years)

Table II. Continued.

(21)
(22)

Colecystitis
1 history of surgery (tricuspid valve
replacement)
1 Mediterranean anemia, gestational
diabetes
3 Gestational hypertension
3 diabetes mellitus
1 PROM
2 Hypothyroidism
1 Preeclamsia
1 Sinus tachycardia
Polycystic ovarian syndrome
Hepatitis B
N.A.

(24)

(23)

(20)

(Refs.)

1 Hypothyroidism and epiglottic cysts
1 Gestational diabetes

Previous comorbidity
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Table III. Characteristics of the newborns.
Study
Wu et al (n=8)
(n=8)
Liu et al (n=10)

Fetal outcome
N.A.

Congenital transmission
N.A.

Neonatal care
N.A.

1 stillbirth
No clinical or serological
N.A.
9 babies with Apgar
evidence of transmission
10 at 1 min
Breslin et al (n=18) Apgar score ≥7 at 1 min
15 negative on day of life 0
Healthy newborns roomed in
Apgar score ≥9 at 5 min
2 unclear result and repeated
with mothers in isolettes or
		
after 1‑2 days
in isolated nursery for babies
		
1 indeterminant result
Breastfeeding was encouraged
		
(presumptive negative)
(maternal mask usage, hand
			
hygiene)
Zhu et al
Apgar score ≥7 at 1 min
No transmission
Neonatal isolation if there are
(n=10, one pair
Apgar score ≥8 at 5 min
Negative results
high‑risk factors
of twins)
(1 deceased‑thrombocytopenia,
altered liver function)
Chen et al (n=9)
Apgar score ≥8 at 1 min
Negative results
Breastmilk samples from
Apgar score ≥9 at 5 min		
6 patients were tested, all
			
negative for SARS‑CoV2
Iqbal et al (n=1)
Apgar score=8 at 1 min
Negative results
No delayed cord clamping or
Apgar score=9 at 5 min		
skin to skin
			
Radiant warmer bed
			
Separate room once
			
The condition was stabilized
			
Formula and expressed
			
breast milk
Khan et al (n=3)
Apgar score ≥8 at 1 min
Negative results
Neonatal ward care
Apgar score ≥9 at 5 min
Ferrazzi et al (n=42) 2 preterm babies with
2 positive tests in day 1 and 3
10 cases‑breastfeeding
Apgar <7 at 5 min
after contact to mother without
allowed with mask
		
mask (diagnosed in post‑partum)
		
1 case new‑born from infected
		
mother (separated after birth)‑
		
initial test doubtful, positive day 3
Liu et al (n=3)
Apgar score=8 at 1 min
No transmission
Newborns in infant wards
Apgar score=9 at 5 min
Chen et al (n=4)
Apgar score ≥7 at 1 min
No transmission
Separated from mother
Apgar score ≥8 at 5 min
3 negative results
Formula feed
		
1 baby's parents did not provide
		
consent
Liu et al (n=11)
Apgar score=8 at 1 min
N.A.
N.A.
Apgar score=9 at 5 min
Li et al (n=17,
Apgar score 9.6±0.5 at 1 min 3 tested negative for SARS‑CoV‑2 Newborns in infant wards
one pair of twins)
Apgar score 10 at 5 min		
Other family members took
			
care of the baby
Zeng et al (n=33)
Available only for the
30 negative test
N.A.
premature positive baby
3 positive test
The authors mention that
Apgar scores were 3, 4, and
The vertical maternal‑fetal
the ill neonate may have
5 at 1, 5, and 10 min after birth transmission cannot be ruled out been symptomatic from
		
in the current cohort
prematurity, asphyxia,
		
Amniotic fluid, cord blood, and and sepsis, rather than
		
breast milk were negative for
SARS‑CoV‑2 infection
		
SARS‑CoV‑2
N.A., not available; c‑s, Caesarian section; v, vaginal birth; PROM, premature rupture of membrane.

(Ref.)
(12)
(13)
(14)

(15)

(16)
(17)

(18)
(19)

(20)
(21)

(22)
(23)
(24)
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upon delivery was 38 weeks. One stillbirth and one neonatal
death upon thrombocytopenia and altered liver function
were reported. The Apgar score was in all studies greater
than seven at 1 min and eight at 5 min, except for a few
cases. Three preterm babies had Apgar scores under seven at
5 min. One study (24) suggests that the neonatal status may
have been influenced by prematurity, asphyxia, and sepsis,
rather than SARS‑CoV‑2 infection. The neonatal infection is
the consequence of the vertical transmission from mother to
fetus, close contact to positive mother or family visitors, or
hospital‑acquired (25). Samples were taken from amniotic
fluid, cord blood, breastmilk, and a swab from the baby's
throat, to evaluate the congenital infection with SARS‑CoV2.
The majority of the published studies claimed that transmis‑
sion is not precise but suggested that further evaluation must
be considered. Few cases must be mentioned: 2 unclear results,
repeated after 1‑2 days and turned negative, 1 indeterminant
result (presumptive negative) (14), 2 positive tests for one
newborn in day 1 and 3 after direct contact with the mother
without mask (maternal infection diagnosed in post‑partum),
1 newborn from infected mother (separated from her after
birth) with initial test doubtful and positive day third (19) and
3 positive newborns, in which the authors couldn't rule out the
vertical maternal‑fetal transmission (24). A total of 5 cases
from 169 newborns with positive results for SARS‑CoV2 were
reported (2.95%). The majority of children were separated
from their mothers and were cared for and monitore in the
neonatal ward. One study mentioned that breastfeeding was
permitted for the mother with a mask in 10 cases (19). The
same survey reports skin‑to‑skin contact in the neonate diag‑
nosed in the post‑partum period (19). The baby later also tested
positive. It is considered that the mother to infant transmission
is more likely to be realized through direct contact, the same
as in the general population. Characteristics of the newborns
are presented in Table III.
4. Discussion
Giving birth must be a fulfilling moment in every woman's
life. This pandemic infection is a reality that cannot be
denied. This is the reality that we currently face. We should
not neglect one to the detriment of the other. The birth method
can be more restrictive in these situations, and also the direct
contact of the newborn with the mother and other close family
members should be delayed. The restricted direct contact can
be the leading cause of the weak connection between mother
and baby, low lactation rates, and post‑partum depression
rise. At the same time, as the personnel offers adequate
treatment for both mother and newborn, there should also
be consideration and means that can conserve breastfeeding,
increase mother‑baby bonding and sustain the birth method
chosen by the mother. Any action should be initiated in a
safe environment and adequate equipment for patients and
medical staff.
As for the method of delivery, it is recommended that
severe and critical cases be finalized through surgery. In
mild cases with proper evolution of travail, vaginal delivery
can be indicated (25), recommending to shorten the second
stage of labor (26). For the moment separating the mother
from the child is determined to be the safe way to protect the

newborn from an infected mother. Breastfeeding directly can
favor virus transmission, as rooming‑in service for the baby
demands designated personnel to supervise. Even in this situ‑
ation, stimulating the lactation onset and offering the mother's
milk to the baby must be considered in most of the cases, as it
can provide specific antibodies (27).
Davanzo et al (26) consider that mothers should be
sustained to provide milk for their infants, as it is not clear
that breastmilk is a pathway for the virus. If the mother is
asymptomatic or paucisymptomatic, the dyad should be cared
for together, to stimulate breastfeeding and facilitate their
interaction.
Even if information concerning this type of infection is
elucidate after a long time period, the novelty of this particular
type is a challenge for the health care system and especially for
the obstetricians that need to balance the management of the
mother‑fetal dyad (28). As in previous outbreaks with SARS or
MERS, vaccine research was initiated, but there were limited
results (29). The disease and potential vaccine impact on the
general society, on fertility outcome and in pregnant women
are yet to be seen.
5. Conclusion
For now, small‑scale conclusions can be drawn. Cesarean
section is the prevailing method to deliver in the context of
SARS‑CoV2 pregnancy infection. Outcomes from 167 births
are encouraging, as only five newborns out of 169 tested posi‑
tive. A multidisciplinary team must take care of the mother
and the infant to obtain the best results. Further investigations
are necessary, as the pandemic has not yet reached its end,
to assess the vertical transmission and also the advantages
and disadvantages for each delivery method, rooming‑in, and
breastfeeding in patients with SARS‑CoV2.
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