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ABSTRACT
The coronavirus disease (COVID-19) epidemic started in the Hubei province of China, but is rap-
idly spreading all over the world. Much of the information and literature have been centered on
the adult population while a few reports pertaining to COVID-19 and neonates have been pub-
lished so far. Actual guidelines are based on expert opinion and show significant differences
among the official neonatal societies around the world. Recommendations for the care of neo-
nates born to suspected or confirmed COVD-19 positive mothers in low-resource settings are
very limited. This perspective aims to provide practical support for the planning of delivery,
resuscitating, stabilizing, and providing postnatal care to an infant born to a mother with sus-
pected or confirmed COVID-19 in low-resource settings where resources for managing emer-
gency situations are limited.
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Introduction

The novel coronavirus-related infection has rapidly
spread from its origin in Wuhan City, Hubei, China in
December 2019 to the rest of the world [1]. On 11
March 2020, the World Health Organization declared
the COVID-19 outbreak a pandemic [2].

Initially defined as the 2019-novel coronavirus
(2019-nCoV) [3], the pathogen is now officially named
severe acute respiratory syndrome corona virus 2019
(SARS-CoV-2019), while its related disease is called
COVID-19 (coronavirus disease 2019) [4].

With an impressive rate of global spread, 6 416828
confirmed cases of COVID-19 have been reported
across the world as of 5 June 2020 with 382 867 con-
firmed deaths. At the same date, 115 639 confirmed
cases and 2 858 deaths have been documented in
Africa [5].

The disease is primarily transmitted via respiratory
droplets or direct contact (0–2 meters), and the incu-
bation period ranges from 2 to 14 days (median
5 days) [6,7]. Although intrauterine and transplacental
transmission appear to be unlikely, they cannot be
completely ruled out based on the current evidence
[7–12]. A small case series from Wuhan, China does
report early onset post-natal transmission to 3 neo-
nates born to a cohort of 33 mothers with COVID-19
[9]. Another 4 infected neonates, 30 h to 17 days old,
were recently reported [12].

In adults, clinical features range from an asymptom-
atic state to an influenza-like illness with fever, cough,
fatigue and myalgia. The infection may progress to
severe pneumonia and fatal acute respiratory distress
syndrome (ARDS). The greatest risk of serious compli-
cations and mortality is in the elderly and those with
comorbidities [13–15]. In neonates, symptoms appear
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to be milder and associated with better outcomes
compared with adults [7–12,16,17].

Several documents for high and low-resource set-
tings have been made available from official inter-
national institutions in order to prevent transmission
of the infection in the general population and among
healthcare workers and to ensure the best possible
care for affected people [18–20].

Recommendations for caring for pregnant women
with suspected or confirmed COVID-19 and their new-
borns before, during and after delivery have also been
released. These guidelines include different recom-
mendations, reflect different interpretations of the sci-
entific evidence, are based on expert opinion, and are
mainly relevant to high-resource settings [21–29].
Furthermore, only a few of these guidelines have
focused on the appropriate planning for neonatal
resuscitation after birth [30,31].

Compared to other countries, Africa has been faced
with more epidemics, such as HIV, malaria, tubercu-
losis, and Ebola, in the past. On one side, this could
be an advantage during the present pandemic
because previous global initiatives have strengthened
health systems to manage these national emergencies
[32]. On the other side, African health systems have
many weakness, including an extreme shortage of
intensive care beds, overcrowded and understaffed
health facilities, and barriers for poor people accessing
care due to inadequate roads and transportation sys-
tems. Moreover, people frequently live together in lim-
ited spaces making prevention based on maintenance
of spatial distance very difficult to implement.
Frequent handwashing is one of the most important
recommendations for preventing the spread of infec-
tion, but access to clean running water is impractic-
able for millions of Africans [33]. Specific protocols
aimed to contain the impact of this new epidemic in
low-resource settings are needed [34].

This perspective aims to provide a stepwise
approach to resuscitating, stabilizing, and providing
postnatal care to an infant born to a mother with sus-
pected or confirmed COVID-19 in low-resource set-
tings where resources for managing emergency
situations may be limited.

Since knowledge about SARS-CoV-2019 is rapidly
evolving, these guidelines are likely to evolve.

Before delivery

Both the general population and, especially, healthcare
workers must be aware that SARS-CoV-2019 is trans-
mitted via respiratory droplets when an infected

person coughs, sneezes or speaks or by touching con-
taminated surfaces and then touching your own eyes,
mouth or nose [6,7]. 2019-nCoV was isolated from a
stool specimen, suggesting the possibility of fecal-oral
transmission [35]. Increasing the public’s knowledge of
these routes of transmission may help to reinforce cor-
rect behaviors and control spread of the infection.
Observing the following rules has been demonstrated
to reduce viral transmission [6,18–20]:

1. Strict hand hygiene. Standard hand-washing tech-
niques should be followed by healthcare providers
and patients. Wash hands with soap and water for
at least 20 s, especially after going to the bath-
room; before and after eating; and after blowing
the nose, coughing, or sneezing. If soap and water
are not available, use an alcohol-based sanitizer
with at least 60% alcohol.

2. Spatial distancing. Avoid crowded spaces and
keep adequate space (minimum 2 meters)
between yourself and others.

3. Covering mouth and nose. Cover the mouth and
nose with a flexed elbow or tissue when coughing
or sneezing. Immediately dispose used tissues.

4. Cleaning. Frequently clean surfaces and objects
that have been touched and potentially infected.

Currently, there is no evidence that pregnant
women present with different signs or symptoms or
are at higher risk of severe illness [21,27–29].

Antenatal care (Figure 1)

Antenatal care for COVID-19 positive or suspected
women should be offered as per established sched-
ules. While providing antenatal care, healthcare work-
ers should wear personal protective equipment (PPE)
such as a medical mask, gloves, eye protection (gog-
gles or face shields) and perform hand hygiene after
removing their mask. Pregnant mothers should be
invited to wear a medical mask or cloth mask and
should be kept preferably in the open spaces of the
health facilities near the designated antenatal clinic. If
a waiting room is used, it must have wide, open win-
dows that allow natural ventilation from all sides.
Spatial distance, a minimum of 2 meters, between per-
sons should be maintained. (Figure 2(a,b))

Clinicians should offer a single course of antenatal
steroids, ideally at least 24 h before birth, to all
women at risk of preterm delivery from the time when
pregnancy is considered potentially viable until 34
weeks’ gestation [36]. Although the well-established
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Figure 1. Infographic showing the approach to neonates born to mothers with suspected or confirmed COVID-19. ARDS, acute
respiratory distress syndrome; ILI, influence-like illness; PAPR, powered air-purifying respirator; PPE, personal protective equipment;
SARS-CoV-2, severe acute respiratory syndrome–coronavirus 2. Image Courtesy: Satyan Lakshminrusimha.
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beneficial effects of antenatal steroids documented in
high-resource settings were not confirmed in low-
income and middle-income countries [37], the World
Health Organization (WHO) recommends antenatal
corticosteroid therapy for women at risk of preterm
birth from 24 to 34weeks of gestation when there is
no clinical evidence of maternal infection [38]. Studies
on the use of corticosteroids in patients with COVID-

19 are inconclusive and some of them showed poten-
tial harm [39]. Steroids could lead to an immunosup-
pressive response to infection in pregnant women
with COVID-19. As evidence on the benefit-harm ratio
for the use of steroids in women with confirmed
COVID-19 is inconclusive, a shared decision should be
made by the attending caregiver and woman after
reviewing the relevant information.

Figure 2. Organization of waiting area of antenatal clinic at (a) Tosamaganga Hospital, Tanzania and (b) Matani Hospital, Uganda.
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Triage (Figure 1)

To prevent potential transmission to other patients
and staff, maternity departments with direct entry for
patients and the public should have a system in place
for identifying potential cases as soon as possible. This
should occur at the point of first contact, either near
the entrance or at reception, to ensure early recogni-
tion and infection control. The choice of location will
determine the challenges that may be encountered.
For this reason, every facility must identify an entry
site capable of ensuring safe patient flow.
(Supplementary Figure 1).

Each reception or triage booth should be clearly
labeled and identified to avoid mistakes in patient
flow [40]. Patients must maintain a distance of 2
meters while waiting to be triaged or seen by a
healthcare provider.

Triaging patients at hospital admission (i.e. healthy
mothers, suspected asymptomatic COVID-19 mothers
with close contacts, suspected symptomatic COVID-19
mothers, and proven COVID–19 mothers) is important
during an outbreak [18–20,34]. Triage is based on
three pillars: (i) history of close contact with sus-
pected/infected persons; (ii) presence of “influenza-like
illness” (fever, myalgia, sore throat, malaise) or respira-
tory symptoms (cough or difficult breathing); and (iii)
checking temperature (higher or lower than 37,5 �C).
In suspected cases, nasopharyngeal and oropharyngeal
swabs should be collected and placed in viral trans-
port medium for RNA detection (typically real-time
polymerase chain reaction [RT-PCR]) [6]. However,
nasopharyngeal and oropharyngeal swabs are not
available in all hospitals and the results of the RT-PCR
test would not be immediately available even with
routine screening at admission. Therefore, history and
clinical status will determine the management of preg-
nant women during maternity ward admission
[28,30,31]. However, it is important to note that a rele-
vant percentage of women may be infected but
asymptomatic or pre-symptomatic at the time of
obstetrical triage. A recent study, in fact, showed that
29 out of 33 (87 �0%) of COVID positive women pre-
senting in labor had no symptoms [41].

Suspected women should be invited to wear a
medical mask and should be cared for in an isolated
room by a dedicated team wearing appropriate PPE
during labor and delivery. If a suspected or confirmed
case is identified, hospital infection control or other
appropriate authorities should be immediately
informed, as per local requirements.

If possible, dedicated equipment (e.g. stethoscopes,
blood pressure cuffs and thermometers) should be

used, but if equipment needs to be shared among
patients, it must be cleaned and disinfected between
each patient use with appropriate products.

Delivery (Figure 1)

Rooms for managing suspected or confirmed COVID-
19 pregnant women during labor, vaginal delivery,
and cesarean section should be identified and pre-
pared in all maternity departments. If possible, these
rooms should be adequately ventilated. Decisions
regarding the mode of delivery should be made by
the attending staff and should be based on standard
obstetric protocols. COVID-19 infection itself does not
represent an indication for delivery, unless there is a
need to improve maternal respiratory insufficiency and
oxygenation. In this case, general anesthesia could be
considered; otherwise, spinal/epidural anesthesia
remains the first choice. Given that materials will be in
short supply during an epidemic, the minimum num-
ber of staff required for each procedure and limiting
the “time of contact” with the patient should be
planned to minimize the risk of exposure and reduce
the use of PPE [30,31,34,39].

The staff should wear appropriate PPE including
goggles or a face shield, mask (possibly N95 respira-
tors); disposable latex gloves; and a clean, non-sterile,
long-sleeved gown. Hand hygiene should be done
before and after any contact, as per local guidelines.
Staff need to be instructed on the correct procedure
for donning and doffing PPE [42].

The delivery room should be immediately cleaned
with 500mg/L chlorine-containing disinfectant and all
supplies and equipment (i.e. surgical instruments, face
masks, self-inflating bag, tube, laryngoscopes) must be
disposed or sterilized, as per protocol. Waste produced
during the care of patients with suspected or con-
firmed should be safely disposed.

Resuscitation
In a retrospective review of 9 patients, Chen et al.
showed that intrauterine transmission from SARS-CoV-
2-positive mothers seems to be unlikely [8], but two
other studies suggest further research is needed to
better estimate the risk of vertical transmission [9,10].
Current protocols should guide the management of
neonates at birth, as COVID-19 infection does not rep-
resent an indication for changing established guide-
lines on neonatal resuscitation/stabilization [43,44].
However, all aerosol-generating interventions (i.e. face-
mask ventilation, tracheal intubation) should be pro-
vided by using appropriate PPE, ideally, with N95
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respirators or at minimum surgical mask with a
face shield.

Delayed cord clamping (DDC) and skin-to-Skin con-
tact (SSC)
Delayed umbilical cord clamping has been demon-
strated to improve cardiovascular transition from intra-
to extra-uterine life, iron stores in childhood and
neurodevelopment in infancy [45–47]. It is likely that
these advantages are more important in neonates
born in low-resource settings. International scientific
institutions recommend delayed cord clamping (DCC)
for longer than 30 s in both term and premature
infants who do not require resuscitation in order to
assure placental transfusion [43,48–51]. Babies born to
mother with suspected or confirmed COVID-19 who
don’t need resuscitation can continue to receive DCC
and SSC, as per local protocol, but mothers should
wear medical mask and wash hands before and after
touching the baby. Also caregivers must adopt all the
prevention measures, including hand washing, use of
medical mask, face shields or goggles aimed to avoid
viral transmission.

After delivery (Figure 1)

All pregnant women with COVID-19 or who have
recovered from COVID-19 should be provided with
information and counseling on safe infant feeding and
appropriate prevention control measures to prevent
viral transmission [34,52,53].

Given that there is no evidence to show that SARS-
CoV-2019 can be transmitted through breast milk, the
WHO recommends that “a woman with COVID-19
should be supported to breastfed safely, hold her
newborn skin-to-skin and share a room with her baby”
[53]. However, necessary precautions to limit viral
spread to the baby must be taken and mothers with
suspected or confirmed COVI-19 should be instructed
on the correct procedure. It includes: hand washing
and breast hygiene before and after touching the
baby; avoiding coughing or sneezing on the baby
while feeding at the breast; wearing a face mask while
breastfeeding; following recommendations for pump
cleaning after each use and disinfecting contaminated
surfaces. Stable neonates exposed to COVID-19 infec-
tion from mothers or other relatives should roomed-in
with their mothers. If rooming-in is not possible
because of the mother’s or newborn’s illness, the baby
should be fed the mother’s expressed breast milk by a
nurse or family member who has not been in contact
with the mother or other suspected/proven cases.

Symptomatic neonates

Three out of 33 neonates born to confirmed COVID-19
mothers tested positive for SARS-CoV-2 by RT-PCR on
the 2nd day of life [9]. One of them was a preterm
infant born at 31 weeks’ gestation. All presented with
pneumonia, while other clinical features including
fever, respiratory distress syndrome, shortness of
breath, cyanosis and feeding intolerance were regis-
tered only in the preterm infant. This infant required
mechanical ventilation and received antibiotics. It
remains to be demonstrated whether symptoms were
due to the viral infection or to complications of pre-
maturity [9]. In another small series including four
Chinese COVID-19 positive neonates, two had fever,
one had shortness of breath, one had cough and one
was asymptomatic. Supportive treatment was pro-
vided for all of them, but none required intensive unit
care or mechanical ventilation [12].

Symptomatic neonates born to a mother with sus-
pected or proven COVID-19 infection should be man-
aged by a dedicated staff in closed incubators in a
separate special care unit. The staff should wear
appropriate PPE. If isolation room is not available, a
distance of at least 1 m should be maintained
between neonatal beds [30,31,54]. Nasopharyngeal
and oropharyngeal swabs should be tested in sick
neonates at 3–5 days of life.

Asymptomatic neonates

Late-onset SARS-CoV-2 infections have been reported
in neonates after hospital discharge supporting evi-
dence that human-to-human transmission appears to
be the most important route of disease spread. In a
nationwide case series of 2 135 pediatric patients with
COVID-19 reported to the Chinese Center for Disease
Control and Prevention, clinical manifestations of
children’s COVID-19 cases were generally less severe
than those of adult patients, but infants (less than
1 year-old), were more vulnerable to infection [55].
Therefore, it is imperative to educate the mother and
the family living with COVID-19 positive cases on the
importance of respecting rules for preventing spatial
transmission of the infection.

Asymptomatic COVID-19 positive mothers and her
baby should be discharged home as soon as possible,
but the family should be instructed on recognition of
early clinical features (i.e. fever, shortness of breath,
cyanosis, feeding intolerance, diarrhea) in order to be
referred to a health care center without delay.
(Figure 3). If possible, early discharge to home would
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be followed by telephonic follow-up or home visit by
a designated healthcare worker [30,31,54].

All pregnant women and mothers with or recover-
ing from COVID-19 should be provided with psycho-
social counseling and information related to the
potential risk of infection and its consequences.

Immunization

Routine immunization policy should be provided to
neonates born to mothers with suspected or con-
firmed COVID-19 infection [52,54].

Personal protection equipment (PPE)

In high-resource settings, the procurement of appro-
priate PPE has been one of the most important diffi-
culties during the actual epidemic [39], but it is likely
that this problem will be even more relevant in LRS
[34]. For this reason, the rational use of different types
of PPE should be appropriately addressed in relation
to the procedure to be performed and the setting.

Respiratory protection
There are three modalities of respiratory protection with
different indications: (a) cloth face covering/cloth masks;

(b) surgical mask and (c) N-95 respirators.(a) The simple
cloth face covering reduces the spread of the virus from
infected people and should be used in public settings
where other spatial distancing measures are difficult to
maintain, especially in areas of significant community-
based transmission. Cloth face coverings can be washed
for sufficient cleaning and sterilization [56]. The CDC
advises that cloth face coverings are not surgical masks
or N-95 respirators because they have a lower protect-
ive capabilities compared to surgical masks [53,54].
However, they can be considered as last possible alter-
native if a supply of commercial face masks is not avail-
able [56]. Hand-made masks made with local cloth (e.g.
Kitenge) have been prepared in many limited-resource
hospitals during the actual pandemic (Supplementary
Figure 2). Ideally, every healthy caregiver must have at
least two cloth face coverings/cloth masks to allow
cleaning one while continuing use.

(b) Surgical masks are designed to protect against
splashes and sprays. During periods of severe surgical
mask shortages, they could be used beyond the
manufacturer-designated shelf life during patient care
activities. When surgical masks are not available,
healthcare providers can consider to work with home-
made masks that must be ideally used in combination
with a face shield [57].
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Those are critical supplies that must continue to be
reserved for healthcare workers and other medical first
responders, as recommended by current
CDC guidance.

(c) Respirators (FFP2 or N95 equivalent and FFP3)
are recommended only for use by healthcare workers
who need protection from both airborne and fluid
hazards, such as splashes or sprays. In times of
extreme shortage, respirators should be restricted to
staff dealing with suspect or confirmed case COVID
patient or exposed to aerosol generating procedures
performed on symptomatic persons [58].. Extended
use has been recommended as an option for conserv-
ing respirators during previous respiratory pathogen
outbreaks and pandemics [59,60].

Eye protection
Health care givers must wear plastic goggles or, pref-
erably a face shield that covers the entire front (that
extends to the chin or below) and sides of the face.
Face shields can be re-used following the standard
disinfection procedures. If a face shield is indicated
but it is unobtainable, it could be built by using a
soda bottle [61].

Hand protection
Disposable gloves should be used for every procedure
and should be safely discarded after.

Body protection
Personnel assisting suspected or known COVID-19
positive women during labor and delivery and their
babies immediately after birth should wear a water-
resistant complete gown. As such supply may not
available in local markets during the pandemic, some
hospitals have started to produce gowns made out of
cotton and nylon (Supplementary Figure 3).

Cleaning and disinfection

Handwashing with soap and water is still the best way
to prevent transmission of the virus [6]. Cleaning refers
to the removal of germs and reduction of their num-
bers from surfaces. It reduces the risk of spreading
infection, but does not kill germs. Disinfecting refers
to using chemicals to kill germs on surfaces [62].
Cleaning staff should wear surgical mask, gown and
disposable gloves. Gloves and gowns should be dis-
carded after each cleaning or disinfecting a room or
area occupied by ill persons and hands must be
washed immediately after the procedure [62].

Rooms where aerosol generating procedures have
been performed (bag-valve ventilation, intubation,
administration of nebulized medicines, bronchoscopy,
etc.) need to be ventilated with fresh air for 1–3 h, if
they are not functioning under negative pressure,
before cleaning and admitting new patient(s) [63].

In many parts of sub-Saharan Africa, particularly in
hard to reach areas or fragile states (i.e. South Sudan,
Central African Republic, etc.) where sterilization
machines or alcohol-based disinfectants or even soap
may not fully available in the health care setting,
sodium hypochlorite (chlorine or bleach), if properly
prepared and used, could be a viable option for hand
washing, cleaning, surface, toilets, textiles, medical
equipment, PPE and waste management as recom-
mended by CDC, ECDC and WHO. This should be
applied also for staff and medical equipment dealing
with neonatal care [62–64] (Table 1).

Conclusions

Since the end of 2019, an outbreak of the 2019 novel
coronavirus disease (COVID-19) has spread at unprece-
dented speed around the world. Management of
women with suspected or confirmed COVID-19 and
postnatal care of their infants is based on standard

Table 1. Suggested cleaning & disinfection options for healthcare settings.
Healthcare settings

Surfaces � Neutral detergent AND
� Virucidal disinfectant OR 0�05% sodium hypochlorite OR 70% ethanol

Toilets � Virucidal disinfectant OR 0�1% sodium hypochlorite
Textiles � Hot-water cycle (90 �C) AND regular laundry detergent

� Alternative: lower temperature cycleþ bleach or other laundry products
Cleaning equipment � Single-use disposable OR non disposable disinfected with:

� virucidal disinfectants OR 0�1% sodium hypochlorite
PPE for staff � Surgical mask

� Disposable long-sleeved water resistant gown
� Gloves
� FFP2 or 3 or N95 when cleaning facilities where aerosol generating procedures have been performed

Waste management � Infectious clinical waste category B
(UN3291)

From: European Center for Disease Prevention and Control. TECHNICAL REPORT (ref #58)
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rules, but all measures have to be directed to prevent
transmission between the mother-infant dyad and
among healthcare providers (Table 2). Knowledge and
application of simple rules including maintenance of
spatial distance, frequent hand-washing, identification
and isolation of suspected or known cases, rationale
use of PPE and disinfectant products represent the
most effective barriers to combat the epidemic.
Programs aimed to optimize structural, instrumental
and human resources remain a crucial objective in this

difficult time, especially in settings where the resour-
ces are limited.
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Table 2. Main concerns/questions and suggested solutions.
Main concerns/questions Suggested solutions

Structure
Overcrowded waiting areas Use open spaces and identify well ventilated rooms (with large,

open windows).
Risk of transmission through surface contact Identify paths and rooms devoted to the care of COVID positive women

and try to manage them in the same room for labor, delivery and
post-natal care of the baby.

Cleaning and disinfection of surfaces and equipment (with appropriate
disinfectants) at every staff shift and when the patient leave the room.

Person-to-person transmission
Risk of transmission among patients Women should wear a mask (i.e. cloth mask) during triage and maintain

distance of 2 meters among them. Identify 2 areas (one for healthy
mothers and one for suspected/proven COVID-19 positive mothers.

Risk of transmission for health caregivers PPE (goggles or a face shield, mask, disposable latex gloves, and a clean,
non-sterile, long-sleeved gown) should be worn by staff during all
procedures (assistance to labor and delivery) with a suspected or
confirmed COVI positive woman.

The same precautions have to be taken when managing a symptomatic
baby in the NICU.

Risk of transmission to the baby From mother: mother should wear a medical mask, wash hands before
and after touching the baby, clean the breast before and after feeding,
disinfect surfaces and equipment.

From staff: staff should wear medical mask and wash hands before and
after touching;

the baby and manage the ill neonates in a closed incubator.
From the environment: cleaning and disinfecting surface and equipment

as indicated.
Visitors or support people in the hospital or delivery area
Are visitors or support people allowed to stay at the delivery area? Visitors are not allowed entering in the delivery area; one relative can

just access the isolation room area twice a day for taking food to his/
her patient.

Supply shortage
Limited supply of material (i.e. masks, swabs, thermometers, fetal

monitoring, stethoscope, … )
Consider cloth face coverings, but at least a surgical mask with face

shield must be used when managing infected patients.
Cleaning and disinfecting equipment immediately after use.

Infant nutrition
How to feed the baby? Breastfeeding must be supported with appropriate prevention measures

(hand washing and breast cleaning before breastfeeding and use of
mask).

Expressed breast milk may also be considered in unwell mothers with
help of staff or one COVID-19 negative family member who respects
prevention measures.

Cleaning and disinfection
How to do cleaning and disinfection? Cleaning: use soap and water solutions before disinfection. Disinfection:

at least once per shift and after a patient discharge.
Choice of disinfectant products and their use based on specific

indications and available resources.
Discharge to home and follow-up
When mother and baby should be discharged? Discharge to home of asymptomatic COVID-19 positive mothers should

be based on routine protocol.
Mother and family members should be instructed on recognition of

dangerous clinical features (i.e. fever, shortness of breath, cyanosis,
feeding intolerance, diarrhea) in order to refer the baby to health care
center on appropriate time.

Phone contact with mother should be considered.
Immunization
When to vaccinate a baby born to COVID-19 positive mother? Based on routine immunization policy.
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