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Newborn Resuscitation in COVID-19

Dear Editor, 
COVID-19, caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), is highly transmissible, 
with its mode of spread via respiratory droplets, aerosol 
and direct contact.1

During its peak of transmission, 2 hospitals in  
New York City reported an incidence of 15% infection 
among pregnant women admitted for delivery.2 Neonatal 
transmission has been documented despite several 
precautionary measures.3 Horizontal transmission  
accounts for the bulk of early neonatal infection.  
However, significant viral load in the placenta, amniotic 
fluid and vaginal secretions have been reported,4,5  
indicating possibility of vertical transmission in certain 
mother-child dyads. Although breast milk is generally 
considered unlikely to transmit the virus, evidence of 
significant viral load in breast milk exists,6 prompting 
caution in the face of developing COVID-19 knowledge.7

Members of the Neonatal group, Paediatric subcommittee, 
Singapore Resuscitation and First Aid Council convened 
to address precautions for Singapore’s clinical practice 
at standby and during the resuscitation of infants born to 
mothers with suspected or confirmed COVID-19 infection. 
The recommendations are compiled based on evidence  
and pluralistic viewpoints from several countries and 
renowned bodies.8,9

Adequate personal protective equipment (PPE) is the only 
way to prevent neonatal responders from SARS-CoV-2 
infection.10,11 Recommendations for PPE are based on 3 
key factors: mode of spread of the virus, characteristics 
of the patients, and the role of the providers. During 
labour and delivery, an infected woman can disseminate 
the SARS-CoV-2 virus through droplets, aerosols, 
body fluids, and fomites. Where respiratory support 
is required at delivery, spread through aerosolisation is 
increased. Providers involved in aerosol generating 
procedures (AGP) such as intubation, open airway 
suctioning, surfactant administration, and application  
of nasal cannula interface at flow of >2L/min are at  
higher risk of exposure to the SARS-CoV-2 virus.12

Hence, all personnel attending neonatal resuscitation 
should don N95 particulate respirator masks, goggles or 
face shield, full-length water-resistant gowns and gloves. 

Personnel assigned with AGP should consider wearing  
a powered air purifying respirator (PAPR). All  
providers should undergo training in donning and 
doffing, and simulation of code situations with full  
PPE to familiarise with the facility, access, special 
precautions and communication.

Pre-assigned facility for delivery, functional equipment, 
trained personnel and an established workflow are  
requisites for safe and effective resuscitation. 

Women with suspected or confirmed COVID-19  
infection in labour should be cared for in a negative  
pressure room or isolation room, if available.12 High-risk 
pregnancies should be right-sited to a tertiary facility. 
Where dedicated space is unavailable, door to labour  
room should be closed at all times and compliance to 
infection control measures enforced. Donning of mask by 
the patient is recommended. 

The resuscitaire should be placed at least 2 metres 
away from the mother if an adjacent room for neonatal 
resuscitation is unavailable. 

In addition to antepartum and intrapartum risk factors, 
COVID-19 status should be communicated to the  
neonatal team upon admission of the mother. Discussion 
with the expectant mother should include: risk of  
infection to the newborn, measures to minimise infection 
risk, pros and cons of skin-to-skin at delivery, options  
for postpartum care, feeding options and disposition  
of baby.

 Where high-risk delivery is expected, a designated  
team, limited to 3 personnel should be in attendance—a 
neonatal nurse and 2 medical personnel, one of whom is 
experienced in advanced resuscitation. Additional help 
may be readied for activation outside the delivery room. 
For low-risk delivery where the need for resuscitation is 
not anticipated, a single neonatal responder may remain 
available outside the delivery area fully donned and  
ready to be activated.

Before delivery, pre-brief among team members  
should identify the risk factors, clarify roles of the 
team members, and include a check of the resuscitation  
equipment. A personnel not directly involved in the 
resuscitation may be assigned to ensure appropriate  
donning and doffing of PPE among team members. 
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To prevent wastage through contamination, minimise 
the equipment laid out on a resuscitaire. A recommended 
alternative is to pack the warming, airway and breathing  
or circulation equipment in separate sealed plastic bags,  
ready to be opened only if required. Bulb suction, 
high-efficiency particulate air (HEPA) filters and 
video laryngoscope are useful equipment to include at  
these deliveries.

Equipment checklist according to estimated weight 
or gestation, and resuscitation medication chart with 
predetermined volume for different weight ranges are 
recommended items in the resuscitation zone. These  
charts are useful as communication is likely to be  
difficult with use of N95 masks or PAPR.

An emergency resuscitation cart may be stationed  
outside the delivery room and extra equipment may 
be brought in only when needed. A transport isolette 
or incubator (with attached transport ventilator if baby 
is anticipated to require respiratory support) should  
be prepared and ready for use. Equipment used  
should be cleansed following institutional infection  
control guidelines.

The resuscitation algorithm and basic principles 
of newborn stabilisation remain unchanged.13 Key 
considerations are highlighted in the algorithm (Fig. 1).

There is no clear evidence of increased risk of vertical 
transmission through delayed cord clamping,14 neither 
is there definitive proof of its safety. Immediate cord  
clamping (ICC) reduces contact time of the newborn  
with maternal body fluids, potentially reducing viral 
transmission. However, given no clear evidence14 of  
risks and benefits in COVID-19, it is recommended that  
ICC and skin-to-skin be discussed with the expectant  
mother prior to delivery.

If the baby is vigorous at birth with no resuscitation 
needed, we advocate moving the baby to the resuscitation 
area under the radiant warmer for warmth and routine care. 
Mothers who prefer skin-to-skin with baby after delivery 
should be supported. However, she should wear a surgical 
mask and follow strict hygiene precautions. Towels used 
at delivery should be discarded following institutional 
infection control recommendations.

The initial steps of providing warmth, maintaining the 
open airway and stimulation are unchanged. To reduce 
generation of aerosols, bulb suctioning is preferred  
(if needed) over mechanised continuous suctioning. 

In facilitating breathing, continuous positive airway 
pressure (CPAP) via face mask may be delivered to 
improve alveolar recruitment. Nasal prong bubble CPAP 
is discouraged as it may be aerosol generating. 

In providing positive pressure ventilation, a disposable 
self-inflating bag or T-piece attached with HEPA 
filter with the lowest dead space is recommended.9 

Endotracheal intubation or laryngeal mask should be 
considered if bag and mask ventilation is ineffective 
and/or during prolonged resuscitation. To ensure rapid  
success, it is recommended that intubation is performed 
by the most experienced team member. The use of a 
video laryngoscope allows a longer distance between 
the physician’s and newborn’s face, hence recommended  
if available.

Indications for chest compressions and medications 
remain unchanged. Where adrenaline is indicated, 
intravenous adrenaline (1:10,000 or 0.01mg/ml strength) 
is preferred over endotracheal route to prevent aerosol 
generation during disconnection of endotracheal tube. 
It is advisable that medications are prepared before the 
delivery when advanced resuscitation is anticipated.  
The runner nurse should stay outside the room to hand  
over any additional equipment or drugs. Communication 
with resuscitation team may be performed over 2-way 
speakers or whiteboards.

Newborns should be transported from the delivery  
suite in closed incubators, with accompanying staff in  
full PPE. A dedicated transport route and elevator should 
be identified and cleared for the transfer. The route should 
have surface decontamination following the transfer.

COVID-19 status by itself does not alter the admission 
and disposition guidelines following resuscitation and 
stabilisation of the newborn. Newborns who are unwell 
should be nursed in an isolation room or negative  
pressure room (if available) especially if respiratory  
support is required. For low risk and well babies, WHO 
recommends breastfeeding and skin-to-skin care.14 
With adherence to infection control measures such as  
masking, hand hygiene by the mother and maintenance  
of 2-metre distance other than for breastfeeding,  
rooming in and breastfeeding may be supported. 

Recommendations on resuscitation of newborns born  
to women with COVID-19 infection will continue to  
evolve with emerging evidence. This guideline allows 
parents to engage with healthcare workers towards  
decisions on resuscitation and immediate newborn care. 
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Fig. 1. Newborn resuscitation algorithm for babies born to mothers with suspected or confirmed COVID-19 infection. Adapted and reproduced  
with permission from Singapore Medical Journal.13

NPR: negative pressure room, PAPR: powered air purifying respirator. 
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