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Introduction

The novel coronavirus disease 2019 (COVID-19) pandemic
caused by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) has overwhelmed the health care systems and
crippled economies around the world. Since December 2019,
countries after countries have become victim of the COVID-19
pandemic. According to the initial studies, nearly 3 to 10% of
the patients required intensive care unit (ICU) admission.1 In
adultpatients, themostcommoncausesof ICUadmissionwere

acute hypoxemic respiratory failure with or without severe
hypercapnia from acute respiratory distress syndrome (ARDS;
60–70%), followed by shock (30%), myocardial dysfunction
(20–30%), and acute kidney injury (AKI; 10–30%).2 In a review
of 55,924 confirmed adult cases from China by the World
Health Organization (WHO)–China Joint Mission, 13.8% were
classified as severe and 6.1% as critical (respiratory failure,
shock, and multiple organ dysfunction syndrome [MODS]).3

Since there is no definitive treatment for COVID-19, the
only treatment is supportive management of patients with
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Abstract The novel coronavirus disease 2019 (COVID-19) pandemic caused by severe acute
respiratory syndrome-coronavirus-2 (SARS-CoV-2) is causing significant morbidity and
mortality worldwide. The common presentations in children include involvement of
respiratory system leading to pneumonia and acute respiratory distress syndrome, as
well as multiorgan dysfunction syndrome and multisystem inflammatory syndrome in
children (MIS-C). Pediatric COVID-19 is a milder disease as compared with the adults.
Also, there is rise in MIS-C cases which is a hyperinflammatory condition temporally
associated with SARS-CoV-2. Since respiratory system is predominantly involved, few of
these critically ill children often require respiratory support which can range from
simple oxygen delivery devices, high-flow nasal cannula (HFNC), noninvasive ventila-
tion (NIV), invasivemechanical ventilation, and extracorporeal membrane oxygenation
(ECMO). Most of the oxygen delivery devices and respiratory interventions generate
aerosols and pose risk of transmission of virus to health care providers (HCPs). The use
of HFNC and NIV should be limited to children with mild respiratory distress preferably
in negative pressure rooms and with adequate personal protective equipment (PPE).
However, there should be low thresholds for intubation and invasive mechanical
ventilation in the event of clinical deterioration while on any respiratory support. The
principle of providing respiratory support requires special droplet and air-borne
precautions to limit exposure or transmission of virus to HCPs and at the same time
ensuring safety of the patient.
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COVID-19.1 Since lungs are the predominant organs involved
in COVID-19, and respiratory support is the most common
intervention, it should be provided taking all precautions to
limit transmission of virus to health care providers (HCPs)
and ensuring safety of the patients.

Pediatric COVID-19

Pediatric COVID-19 is relativelymild diseasewhen compared
with adults and accounts for 1 to 5% of the case load.4 Data
suggest that Pediatric COVID-19 cases might be less severe
than adults and that children might experience different
symptoms than adults.4–8 According to previous studies, the
involvement of children is as follows: asymptomatic (4–21%),
mild (51–58%), moderate (19–39%), severe (1–5.2%), and
critical disease (0.6–1.7%). The children with oxygen satura-
tion <92% were in range of 1 to 2.3% and very few required
assisted-mechanical ventilation. The mortality rate in chil-
dren ranged from 0 to 0.6%.5,6,8,9

In a retrospective Chinese study on the epidemiological
characteristics of 2143 Pediatric patients with COVID-19, it
was demonstrated that 34.1% (n¼731) cases were laborato-
ry-confirmed and young children, particularly infants, were
vulnerable to SARS CoV-2 infection. The proportion of severe
and critical cases was 10.6, 7.3, 4.2, 4.1, and 3.0% for the age
group of <1, 1 to 5, 6 to 10, 11 to 15, and 16 years,
respectively. Only one 14-year-old boy died.6 Among
149,082 cases of COVID-19 reported from the United States,
2,572 (1.7%) were aged <18 years.10 Hospitalization status
was available for 745 (29%) cases in children aged <18 years
and 35,061 (31%) in adults aged 18 to 64 years. Among
children with COVID-19, 147 (5.7–20%) were reported to
be hospitalized and 15 (0.58–2%) were admitted to an ICU.
Children aged <1 year accounted for the highest percentage
(15–62%) of hospitalization among pediatric patients with
COVID-19. There were three deaths in this report.10 Similar-
ly, in Madrid, Spain, during the first 2 weeks of the epidemic,
60% (25/41) children with confirmed COVID-19 were hospi-
talized, 9.7% (4/41) were admitted to ICU, and 9.7% (4/41)
needed respiratory support beyond nasal prongs. Only one
kid required mechanical ventilation and no death was
reported.11

This fact is further reiterated in one of the recently
published systematic review of Pediatric cases of COVID-
19, which demonstrated that most children and adolescents
presentedwithmild symptoms.12 Out of 1,065 childrenwith
SARS-CoV-2 infection, respiratory symptoms were mild
except in one 13-month-old infant who presented with
severe lower respiratory tract infection (COVID-19 pneumo-
nia), complicated by shock and kidney failure, required ICU
and invasive ventilation.13 No Pediatric death from COVID-
19was reported in the age range of 0 to 9 years. As compared
with adults, children with COVID-19 showed a better prog-
nosis and recovered within 1 to 2 weeks.12 Children with
chronic diseases, like bronchopulmonary dysplasia and cys-
tic fibrosis, were also less infected than adults.14

In late April 2020, clinicians from the United Kingdom
(UK) reported a cluster of eight previously healthy children

who presented with hyperinflammatory shock syndrome
temporally associated with COVID-19.15 Thereafter, multiple
reports of pediatric inflammatory multisystem syndrome
temporally associated with SARS-CoV-2 (PIMS-TS), multisys-
tem inflammatory syndrome in children (MIS-C), Kawasaki’s
disease (KD), and Kawasaki’s-like syndrome were published
fromthe countrieswithhighcase loadofCOVID-19 like theUK,
France, Italy, and the United States.16–19

The peak in the cases with PIMS-TS orMIS-C followed 2 to
6 weeks after the peak of COVID-19 pandemic.16–19 The age
group involved was of older children and the most common
presenting features were fever, gastrointestinal symptoms,
rash, conjunctival injection, and respiratory symptoms. Ma-
jority had positive SARS-CoV-2 antibody test and one-third
had positive reverse-transcription polymerase chain reac-
tion (RT-PCR). The commonest laboratory abnormalities
were elevated C-reactive protein (CRP), D-dimer, procalcito-
nin, brain natriuretic peptide (BNP), fibrinogen, ferritin,
troponin, and interleukin-6 (IL-6); lymphopenia, hypoalbu-
minemia, and thrombocytopenia. The cardiovascular mani-
festations noted were shock (60–65%), myocardial
dysfunction (30–60%), myocarditis (65%), and coronary ar-
tery abnormalities (30–40%). About 65 to 70% required
pediatric intensive care unit (PICU) admission, 40 to 60%
vasoactive drugs, and 15 to 25% required mechanical venti-
lation. The common treatment provided was intravenous
immunoglobulin (IVIg; 65–80%), steroids (50–60%), anti-
platelet drugs (64%), and anticoagulation (50–55%). The
overall mortality was low (1–2%).18,20–25

Radiological Assessment in Children

The chest computed tomography (CT) manifestations of
COVID-19 in pediatric cases are diverse and lack specificity.
As compared with adults, ground glass opacities (GGOs) in
pediatric cases with COVID-19 are more localizedwith lower
attenuation, and less lobular involvement. Other CT mani-
festations noted are consolidation, GGOs with consolidation,
or interlobular septa thickening.26 However, the radiological
picture often gets complicated by the underlying coinfection
in children.27 Moreover, there are some pediatric cases with
positive RT-PCR presenting with normal CT scans. Therefore,
CT provides an unnecessary risk of exposure to radiation,
thereforemust be chosenwith extreme caution in children. It
is also unclear whether CT scanning has any additional value
as a screening tool to rule out COVID-19 infections in
children with little or no respiratory symptoms or with
negative or missing RT-PCR test results.28 Even in adult
population, the sensitivity of a chest CT to detect abnormali-
ties in proven COVID-19 patients ranges from 44 to 97%
(median, 69%).28

The evidence for point of care lung ultrasound (POCUS) in
COVID-19 has grown in this pandemic, although it mainly
includes case reports, opinion pieces, and tutorials.29 POCUS
has a high sensitivity for the pulmonary manifestations of
COVID-19, such as ARDS and consolidation.29 POCUS could
also be utilized tomonitor treatment response. Furthermore
it’s an easy available bed-side tool andminimizes nosocomial
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spread of the disease.29,30 In ameta-analysis of seven studies
(122 patients), almost all patients had abnormal lung ultra-
sound.31 The common abnormalities were interstitial
involvement/B-pattern (97%), pleural line abnormalities
(70%), pleural thickening (54%), consolidation (39%), and
pleural effusion (14%).31 Thus there is a potential role of
this modality in the triage, diagnosis, and follow-up of
COVID-19 patients.

Why COVID-19 is Less Frequent and Less
Severe in Children?

The answer to this relevant question is not clear and several
hypotheses have been postulated related to both exposure
and host factors. Children are having less exposure of COVID-
19 cases, as they are usually well cared for at home, the
schools are closed, and outdoor activity is limited.6 Children
may be less susceptible to SARS-CoV-2 as a result of possible
age-related differences in the expression of angiotensin-
converting enzyme 2 (ACE2) receptors.32 Adults who re-
quired ICU care had higher levels of cytokines, whereas
children with COVID-19 showed a lower degree of immune
dysregulation in contrast to adults. Lymphopenia is a com-
mon finding in adults, whereas it was noted in only 3.5% of
pediatric cases in the Wuhan Children’s Hospital Series.5

Furthermore, as the children’s immune system is evolving,
it might respond to different viral antigens differently. Also,
frequent intercurrent viral infections and vaccination could
possibly enhance the immunity and play a protective role
against developing COVID-19 in children.

Transmission from Children to Adults and
Caregivers

The current literature is limited regarding riskof SARS-CoV-2
transmission from children to other children, adults, and
caregivers. Children usually have mild or asymptomatic
disease; transmission has been demonstrated to occur
from asymptomatic, as well as symptomatic individuals,
including transmission from children to adults within family
clusters.33,34 Although SARS-CoV-2 is thought to be predom-
inantly transmitted by respiratory droplets, fecal–oral trans-
mission is also possible.35 It is unclear whether fecal RT-PCR
represents active viral replication or residual noninfectious
viral genomic material and the potential risk for transmis-
sion.34,35 However, there are contradictory reports which
suggested that children have not played a significant role in
household transmission.36,37 The data on school-related
transmission is also very limited. In a systematic review
based on 69 pediatric cases, the mean duration of viral
shedding through the respiratory tract was 11.1�5.8 days
and from gastrointestinal tract was 23.6�8.8 days from
symptom onset. In 89% of cases, viral shedding via the
gastrointestinal tract persisted for 4 weeks after nasopha-
ryngeal or throat swabs became negative.35 Further studies
are required to determine whether children are less or more
infectious than adults. Till then, standard prevention meas-
ures should be diligently followed.

Personal Protective Equipments

For HCPs performing aerosol-generating procedures (AGPs;
taking respiratory samples, nebulization, endotracheal intu-
bation, bag and mask ventilation, endotracheal suctioning,
noninvasive ventilation [NIV], tracheostomy, cardiopulmo-
nary resuscitation, laryngoscopy, and bronchoscopy) on
COVID-19 patients, it is recommended to use well-fitted
respirator masks (N95 respirators, filtering face piece 2, or
equivalent) in addition to other PPE (gloves, fluid-resistant
full body gown or apron, eye protection, such as a face shield
or safety goggles, and shoe covers).38–40 AGPs should be
performed in single-patient negative pressure room or sin-
gle-patient well-ventilated room. It is important to train
HCPs in donning and doffing of PPE.

Respiratory Support in Children with
COVID-19

As evident from the literature, children are less commonly
affected by COVID-19, the severity of disease is less, and
mortality is <1%. Therefore, the data on requirement of
respiratory support and mechanical ventilation is scarce in
the pediatric population. There are currently no randomized
clinical trial to guide treatment of these very few children
who presented with life-threatening complications, such as
severe pneumonia, ARDS, sepsis, and septic shock, in context
of COVID-19. Most of the data and guidelines are extrapolat-
ed from the literature and guidelines on adults with COVID-
19, evidence from other viral respiratory infections, and
general intensive care management guidelines.1,39

Supplemental Oxygen

In adults with COVID-19, the guidelines suggest starting
supplemental oxygen if the peripheral oxygen saturation
(SpO2) is <92% on room air, and recommend starting sup-
plemental oxygen if SpO2 is<90%. It is recommended that in
adult patients with acute hypoxemic respiratory failure on
oxygen, the saturation should be maintained no higher than
96%.39

In children with COVID-19 with respiratory distress
and/or SpO2 <90%, oxygen can be started with low flow
devices according to tolerability by the patient, familiarity by
the treating team, availability, amount of oxygen needed
(FiO2), and cost.40 The nasal prongs (1–5 L/min), nasal
cannula, face-mask, venturi mask, nonrebreathing mask, or
bubble continuous positive airway pressure (bCPAP) can be
used based on above-mentioned parameters. High-flow
oxygen delivery devices have potential for aerosol genera-
tion. If tolerated, children can be advised to wear triple layer
surgical mask over the nasal prongs or nasal cannula.41

Noninvasive Ventilation and Heated
Humidified High-Flow Nasal Cannula

In critically ill adult patients with COVID-19 in China, the use
of NIV and HFNC was about one-third and two-thirds,
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respectively.1 The main concern in using these devices was
the increased risk of exposure to HCPs due to aerosol
generation, if negative pressure rooms are not available.
The literature is ambiguous regarding the safety concerns
as regards the aerosol generation. Though previous data
suggest that NIV was associated with nosocomial transmis-
sion in cases of SARS,42 on the contrary human laboratory
data suggest that NIV does not generate aerosols.43

There are several pediatric masks available with multiple
sizes, facilitating NIV therapy in children. Commonly used
mask interface for NIV in children includes nasal mask,
oronasal mask, nasal pillows, and total-faced masks.41 Mul-
tiple factors require consideration in the selection of an
interface including age and developmental stage, facial anat-
omy, a child’s personal mask choice, interface availability,
and available NIV machine. Careful mask selection, a well-
fitting headgear, and time investment for mask desensitiza-
tion are some important recommendations for adequate
mask adaptation in children.44 Data in children comparing
performance among various mask interfaces is scarce. In one
retrospective study involving 62 children (>2 years of age),
no difference was seen in NIV adherence, correction of
abnormalities in nocturnal gas exchange, and leak values
between nasal pillows, nasal, and oronasal masks.45

Similarly, there might be safety issues with the use of
HFNC. Studies that evaluated the safety of HFNC were not
designed to show whether or not HFNC is AGP and did not
examined the spread of viruses.46 HFNC does not seem to
confer an increased riskof transmission of disease. In studies,
evaluating bacterial environmental contamination, HFNC
presented as a contamination risk similar to that of conven-
tional oxygen.47 If we take evidence from studies during the
SARS epidemic, HCPs exposed to HFNCwere not at increased
risk of developing disease.48 Also, HFNC was more comfort-
able than the conventional oxygen therapy.49 Therefore, in
adults with COVID-19 and acute hypoxemic respiratory
failure, guidelines prefer HFNC over conventional oxygen
therapy.40

However, in children with COVID-19 who persist to have
increased work of breathing and hypoxemia on supplemen-
tal oxygen should receive HFNC if available. Patients with
progressive respiratory distress, or where HFNC is unavail-
able, can be escalated to NIV, bCPAP, or bilevel positive
airway pressure (BiPAP).40

A systematic review which included 12 randomized con-
trolled trials (RCTs; 1,989 patients), provided low-certainty
evidence that HFNCmay reduce invasive ventilation (relative
risk [RR]¼0.85; 95% confidence interval [CI]: 0.74–0.99) and
escalation of oxygen therapy (RR¼0.71; 95% CI: 0.51–0.98)
in patients with respiratory failure.50 No difference in mor-
tality was seen between patients receiving HFNC versus
conventional oxygen therapy.50

Although NIV might reduce intubation and mortality in
mild ARDS, it is associated with higher mortality in moder-
ate-to-severe ARDS from multiple causes. In one trial, using
NIV, failure was reported in 49% of patients with hypoxic
respiratory failure requiring escalation to intubation.51 In
addition, patients with hypoxic respiratory failure random-

ized to NIV had higher mortality (28%; 95% CI: 21–37%) as
compared with the conventional oxygen therapy (23%; 95%
CI: 16–33%) or HFNC (13%; 95% CI: 7–20%; p¼0.02).51 In
another cohort of Middle East Respiratory Syndrome (MERS)
adult patients, NIV was associated with a high failure rate
(92.4%) leading to intubation.52

Moreover, NIV may generate large tidal volumes and
greater transpulmonary pressures, further aggravating the
already injured lung. Also, the delayed initiation of invasive
mechanical ventilation may lead to emergency or more
unstable intubation that increases the risk of aerosol
transmission.53

In children, HFNC or NIV are safe and efficacious modes of
respiratory supportmayprovide adequate respiratory support
to prevent the need for invasive mechanical ventilation.40

However, patient on noninvasive mode of ventilation
(HFNC or NIV) should be monitored closely for a possible
deterioration. In case of nonimprovement or deterioration,
early intubation should be planned in a controlled setting
rather than waiting for long time and then performing high-
risk intubation in emergency and uncontrolled setting which
may increase the risk of nosocomial infection to HCPs.52

Thus, HFNC and NIV may be reserved for children with
mild ARDS without hemodynamic instability, with strict
close monitoring, airborne precautions, and in single patient
rooms with negative pressure. To limit environmental con-
tamination, the nonvented masks as interface, double lumen
tubings, and viral filter at expiratory limb should be used
while delivering NIV. There should be low thresholds for
intubation and invasive mechanical ventilation in the event
of deterioration while on HFNC or NIV.

Endotracheal Intubation

Children with worsening clinical status, respiratory fatigue,
hemodynamic instability, PaO2/FiO2 <300, or altered mental
status should be considered for early intubation and me-
chanical ventilation.41 Since intubation is an AGP, previous
studies on SARS and MERS showed that intubation poses a
risk of viral transmission to HCPs.1,54 Therefore, it is of
utmost importance to maintain safety of patient, as well as
of HCPs, while performing endotracheal intubation.

The endotracheal intubation should be performed in nega-
tive pressure room or in single-patient well-ventilated room.
Use full PPE along with N95 or equivalent respirators and
perform hand hygiene.38,39 The checklist for drugs and equip-
ments, and clear roles should be inplace, andventilator should
be ready and on stand-by mode with disposable tubing with
viralfilter between expiratory limb of the circuit andmachine.
Inside the room, limit the number of staff to three-four
(intubator, airway assistant, nurse for administering medica-
tion, and team leader). The most skilled or experienced
operator should perform the endotracheal intubation tomini-
mize the number of intubations attempts and risk of trans-
mission.38 The necessary plan should be communicated and
alternative plan for the difficult airways should be ready. It is
preferable to perform endotracheal intubation using video-
guided laryngoscopy to reduce the distance between patient’s
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airway and the HCP.8,38 The transparent aerosol entrainment
boxor plastic sheets canbeused to cover thepatientsheadand
upper body while intubation to limit exposure to aerosols.
These can also be used during extubation.

Since bag and mask ventilation generates aerosols, the
preoxygenation can be done with nonrebreathing mask or
tight-fitted facemask and bag with high-efficiency particulate
air (HEPA) filter between face mask and bag but without
providing positive pressure breaths.38 If positive pressure
breaths are needed, create a tight mask seal (two-hand tech-
nique by one HCP and bagging by other) and provide positive
pressure breaths at minimal rate and with small tidal vol-
ume.54 The cuffed or microcuffed endotracheal tubes should
be used to limit peritubal air leak and risk of transmission. Use
of rapid sequence inductionwithmuscle relaxantswill reduce
coughing and prevent transmission to the HCPs. Once intu-
bated, immediately inflate the cuff, connect the endotracheal
tube to the already set ventilator with closed in-line suction
andviralfilterbetweenendotracheal tubeandcircuit, and turn
on the ventilator. Observation of chest rise, end-tidal carbon
dioxide detection, or lung ultrasound should be used to
confirm endotracheal tube placement. Use in-line closed
suctioning systems postintubation to reduce aerosol genera-
tion. The unnecessary disconnections from the ventilator
should be avoided. In case of circuit disconnection, the tube
should be immediately clamped and connection should be
reestablished. After intubation, all surfaces should be cleaned
with 1% sodium hypochlorite, equipment’s should be properly
cleaned or disposed, and doffing which should be monitored
by trained observer or buddy.8 Since the process is complex
and needs a lot of coordination, it is suggested to run regular
simulation session in the unit.8

Mechanical Ventilation

The mechanical ventilation strategies in children with
COVID-19 and ARDS are more or less similar to any other
child with ARDS due to other cause except for the aerosol
precautions and infection control precautions to limit spread
of infection to HCPs. The major focus of mechanical ventila-
tion for COVID-19 is the avoidance of ventilator-induced lung
injury while facilitating gas exchange via lung-protective
ventilation. It is recommended to use low tidal volume (Vt)
ventilation (Vt, 4–8mL/kg of predicted body weight), over
higher tidal volumes (Vt>8mL/kg).39,55 Target plateau pres-
sures (Pplat) should be kept<30 cm of H2Owhen ventilating
patientswith ARDS. There are no clinical trials examining the
effect of positive end-expiratory pressure (PEEP) on corona-
virus-induced ARDS. However, for mechanically ventilated
adults with COVID-19 with moderate-to-severe ARDS,
guidelines suggest using a higher PEEP strategy over a lower
PEEP strategy, keeping check on barotrauma.39 There is no
defined limit of lower or higher PEEP; however, any PEEP
levels>10 cmof H2O constitutes a higher PEEP strategy. Start
with PEEP of 7 to 10 cm of H2O and increase to 10 to 15 cm of
H2O.

Other strategies include adequate sedation and analgesia,
neuromuscular blockade, restrictive fluid strategy, prone

positioning, permissive hypoxemia to limit FiO2 <60%, and
permissive hypercapnia.41 Judicious use of neuromuscular
blocking agents (NMBA), either intermittent or continuous
infusion till 48 hours should be used to facilitate lung pro-
tective ventilation.39,56 The optimal fluid strategy in COVID-
19 is not known; however, the strategy should remain the
same as in any case of ARDS and use a conservative fluid
strategy over a liberal fluid strategy.39

Prone positioning should be applied early for 12 to 16
hours/day when PaO2/FiO2 <150, given its association with
reduced mortality in moderate to severe ARDS.39,55,57 Every
unit should have a protocol for prone positioning. Even
cardiopulmonary resuscitation is advocated in prone posi-
tion tominimize aerosolization.58 Clinicians should be aware
of its complications such as pressure sores, vascular line and
endotracheal tube displacement, facial edema, transient
hemodynamic instability, corneal abrasions, brachial plexus
injury, and hemodialysis vascular access flow issues.39 The
surviving sepsis campaign guidelines suggests to use cortico-
steroids in mechanically ventilated adults with COVID-19
and ARDS (weak recommendation).39 This decision needs to
be taken on case-to-case basis in pediatric population and is
not routinely recommended.

In patients with severe ARDS due to COVID-19 not
improving on optimizing ventilation and rescue strategies,
a trial of inhaled bronchodilator (nitric oxide), recruitment
maneuver, and if available, venovenous extracorporeal
membrane oxygenator (VV-ECMO) can be used. There
are no clinical trials of ECMO in COVID-19 patients.
Since the availability of ECMO is questionable in
resource-limited centers, and it requires an experienced
center with full infrastructure, ECMO should only be
considered in carefully selected patients with COVID-19
and severe ARDS.39

Nebulization

Since nebulization also generates aerosols, it should be
avoided. If bronchodilators are required, they can be admin-
istered by a metered dose inhaler with spacer.38,41

Weaning and Extubation

In children recovering from the disease, the routine weaning
and extubation protocols should be followed. During extu-
bation, the transparent aerosol entrainment box or plastic
sheets can be used to cover the patients’ head and upper
body to limit exposure to HCPs. The patient should be
extubated to nasal prongs with continuous monitoring to
assess any need for HFNC or NIV.41

Conclusion

Children with COVID-19 often need respiratory support
which can be provided by simple measures like nasal prongs,
nasal cannula, face mask, bCPAP, venturi mask, and non-
rebreathingmask. The use of HFNC andNIV should be limited
to children with mild ARDS preferably in negative pressure
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rooms and with adequate PPE. Early intubation and invasive
mechanical ventilation in children with moderate-to-severe
ARDS, and those with hemodynamic compromise, altered
sensorium, rapid deterioration, and multiple organ dysfunc-
tion syndrome are needed.While performing intubation and
mechanical ventilation, every attempt should be made to
limit exposure to aerosols. The lung-protective mechanical
ventilation strategies should be used with adequate seda-
tion, analgesia, and neuromuscular blockers.
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