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Therapeutic Management of Hospitalized  
Children With COVID-19
Last Updated: August 8, 2022

This section outlines the COVID-19 Treatment Guidelines Panel’s (the Panel) recommendations for the 
therapeutic management of children (i.e., pediatric patients aged <18 years) who are hospitalized for 
COVID-19. Throughout this section, the term “COVID-19” refers to the acute, primarily respiratory 
illness due to infection with SARS-CoV-2. Multisystem inflammatory syndrome in children (MIS-C) 
refers to the postinfectious inflammatory condition. 

Treatment Considerations for Children With COVID-19

Currently, no pediatric clinical trial results evaluating the treatment of COVID-19 have been published. 
Data evaluating pharmacologic therapy in children with COVID-19 are limited largely to descriptive 
reports.1,2 Therefore, more high-quality randomized trials, observational studies, and pharmacokinetic 
studies are urgently needed. Whenever possible, clinical trials of therapeutics and multicenter 
observational cohorts should enroll children with COVID-19. 

Published guidance documents on the treatment of COVID-19 in children have been mostly extrapolated 
from recommendations for adults with COVID-19, recommendations for children with other viral 
infections, and expert opinion.3-5 Applying adult data from COVID-19 trials to children is a unique 
challenge because most children experience a mild course of illness with COVID-19. Relative to adults, 
children with COVID-19 have substantially lower mortality and less need for hospitalization. Because 
of these differences in epidemiology and disease severity, the effect sizes for children are likely to be 
smaller than those observed in adults; therefore, to produce a beneficial outcome, the number needed 
to treat is higher. Collectively, these factors influence the risk versus benefit balance for pharmacologic 
therapies in children. 

Other challenges are the uncertainty about which comorbid conditions place children at the highest 
risk of severe COVID-19 and the uncertainty about the absolute magnitude of the increased risk from 
those comorbid conditions. For children with COVID-19, the number and severity of their comorbid 
conditions influence decisions about pharmacologic treatment. For more information on risk factors for 
children with COVID-19, see Special Considerations in Children.

Recommendations

In the absence of sufficient clinical trial data on the treatment of children with COVID-19, the Panel’s 
recommendations for the therapeutic management of hospitalized children are based largely on 
adult safety and efficacy data from clinical trials, the child’s risk of disease progression, and expert 
opinion (see Table 3c). For the Panel’s recommendations for adults, see Therapeutic Management of 
Hospitalized Adults With COVID-19.

In general, adult data are most applicable to older children with severe COVID-19 and predominantly 
lower respiratory tract disease. Extrapolation of adult data to children with SARS-CoV-2 infection who 
present with clinical syndromes common to other respiratory viruses (e.g., bronchiolitis, croup, asthma) 
is challenging. No evidence indicates that these syndromes should be managed differently when caused 
by SARS-CoV-2 infection. Clinical judgment is needed when applying these recommendations to 
patients, particularly young children. 
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Table 3c. Therapeutic Management of Hospitalized Children With COVID-19

Disease Severity Panel’s Recommendations

Hospitalized for COVID-19 For children aged ≥12 years admitted for COVID-19, use prophylactic 
anticoagulation unless contraindicated (BIII).

Does Not Require Supplemental Oxygen

For children admitted for COVID-19 who are at the highest risk of 
progression to severe COVID-19,a consider using remdesivirb for children 
aged 12–17 years (CIII). There is insufficient evidence for using remdesivir 
in children aged 28 days to <12 years.

For children admitted for reasons other than COVID-19 who have mild to 
moderate COVID-19 and are at the highest risk of progression,a refer to 
Therapeutic Management of Nonhospitalized Children With COVID-19.

Requires Conventional Oxygenc

Use 1 of the following options:
 • Remdesivirb (BIII)
 • Dexamethasone plus remdesivirb for children with increasing oxygen 
needs, particularly adolescents (BIII)

Requires Oxygen Through High-Flow 
Device or NIVd

Use 1 of the following options:
 • Dexamethasone (BIII) 
 • Dexamethasone plus remdesivirb (BIII) 

For children who do not have rapid (e.g., within 24 hours) improvement in 
oxygenation after initiation of dexamethasone, baricitinibe or tocilizumab 
can be considered for children aged 12–17 years (BIII) and for children 
aged 2–11 years (CIII).

Requires MV or ECMOf

Dexamethasonef (AIII)

For children who do not have rapid (e.g., within 24 hours) improvement in 
oxygenation after initiation of dexamethasone, baricitinibe or tocilizumab 
may be considered for children aged 12–17 years (BIII) and for children 
aged 2–11 years (CIII).

Each recommendation in the Guidelines receives a rating for the strength of the recommendation (A, B, or C) and a rating 
for the evidence that supports it (I, IIa, IIb, or III). See Guidelines Development for more information. 

a  For example, for children who are severely immunocompromised regardless of COVID-19 vaccination status and those 
who are unvaccinated and have additional risk factors for progression (see Therapeutic Management of Nonhospitalized 
Children With COVID-19).

b  The clinical benefit of remdesivir is greatest if it is initiated within 10 days of symptom onset. Remdesivir should be given 
for 5 days or until hospital discharge, whichever comes first.

c Conventional oxygen refers to oxygen supplementation that is not high-flow oxygen, NIV, MV, or ECMO.
d  Patients who are receiving NIV or MV at baseline and require a substantial increase in baseline support should be treated 

per the recommendations for patients requiring new NIV or MV.
e Tofacitinib is an alternative if baricitinib is not available (BIII).
f  For children who started receiving remdesivir before admission to the ICU, the remdesivir should be continued to complete 
the treatment course.

Key: ECMO = extracorporeal membrane oxygenation; ICU = intensive care unit; MV = mechanical ventilation; NIV = 
noninvasive ventilation 
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Rationale for the Panel’s Recommendations for Drug Therapies 

Remdesivir
Remdesivir is approved by the Food and Drug Administration (FDA) for hospitalized and 
nonhospitalized pediatric patients aged ≥28 days and weighing ≥3 kg.6 Remdesivir is expected to 
be active against the Omicron variant of concern, although in vitro and in vivo data are currently 
limited (see Remdesivir).7 For most hospitalized patients, remdesivir should be administered for 5 
days or until the patient is ready for discharge, whichever comes first. Treatment may be extended 
to 10 days for severely ill patients who have not clinically improved or for patients who are severely 
immunocompromised.

In a trial conducted predominantly among hospitalized patients with COVID-19 who did not receive 
supplemental oxygen at enrollment, a 5-day course of remdesivir was associated with greater clinical 
improvement when compared with the standard of care.8 Remdesivir was also studied in ACTT-1, a 
double-blind, placebo-controlled, randomized trial for hospitalized adults with COVID-19 who received 
remdesivir for 10 days (or until hospital discharge) or placebo.9 The study reported that the remdesivir 
arm had a shorter time to clinical recovery than the placebo arm (10 days vs. 15 days; P < 0.001). A 
subgroup analysis demonstrated that patients who received conventional oxygen therapy had the greatest 
benefit. No benefit was detected for patients who did not receive supplemental oxygen or for those who 
received noninvasive ventilation (NIV) or mechanical ventilation. No statistically significant differences 
in mortality or in the need for new mechanical ventilation were detected, and the benefit of remdesivir in 
this study was limited to patients with symptoms for <10 days. 

Three open-label trials in adults compared remdesivir to a local standard of care.10,11 The World Health 
Organization’s Solidarity trial enrolled hospitalized adult patients with COVID-19 in 35 countries. In 
the overall cohort, no difference in hospital mortality was demonstrated (14.5% in the remdesivir arm 
vs. 15.6% in the usual care arm; rate ratio 0.91; 95% CI, 0.82–1.02; P = 0.12). However, in the subset of 
patients receiving supplemental oxygen but not NIV or mechanical ventilation, remdesivir significantly 
reduced the risk of in-hospital mortality by 13% (14.6% vs. 16.3%; rate ratio 0.87; 95% CI, 0.76–0.99; P 
= 0.03).10 

The CATCO study demonstrated similar findings. Treatment with remdesivir, when compared with 
standard care, reduced the need for mechanical ventilation in hospitalized adults with COVID-19 (8% 
vs. 15%; relative risk 0.53; 95% CI, 0.38–0.75). In this study, 87% of patients in both the remdesivir 
arm and standard of care arm received dexamethasone.12 In contrast to these 2 studies, the DisCoVeRy 
trial demonstrated no difference for any clinical outcome when the use of remdesivir plus usual care was 
compared to usual care alone.11 

The efficacy of remdesivir has not been evaluated in clinical trials of hospitalized children with 
COVID-19. A Phase 2/3, single-arm, open-label study evaluated the safety, tolerability, and 
pharmacokinetics of remdesivir in 53 hospitalized children with COVID-19.13 Children weighing 3 kg to 
<40 kg received remdesivir 5 mg/kg on Day 1, followed by remdesivir 2.5 mg/kg daily. Adverse events 
included acute kidney injury (11%) and an increase in alanine transaminase levels (8%). However, this 
study did not have a placebo group, limiting the ability to draw conclusions regarding the significance of 
these adverse events. Published observational data are limited to descriptive case series.1,2 

Findings from the adult trials and the pediatric pharmacokinetic study led the Panel to recommend 
remdesivir for hospitalized children who require conventional oxygen (BIII) and to recommend 
remdesivir with dexamethasone for children with increasing need for conventional oxygen (BIII). 
The Panel also recommends remdesivir in combination with dexamethasone for children who require 
oxygen through a high-flow device or NIV (BIII). It is not known if remdesivir offers an additional 
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clinical benefit to standard care in younger children with SARS-CoV-2 infection who are receiving 
respiratory support for bronchiolitis, asthma, or croup. 

For children hospitalized for COVID-19 who do not require supplemental oxygen, the Panel 
recommends remdesivir for children aged 12 to 17 years who are at the highest risk for progression 
to severe disease (CIII). This recommendation was extrapolated from the findings of the PINETREE 
study, which demonstrated a reduction in hospitalization among high-risk, unvaccinated adults treated 
in the outpatient setting.14 However, there is insufficient evidence for or against the use of remdesivir 
in children aged 28 days to <12 years and weighing ≥3 kg who do not require supplemental oxygen. 
Given the reported clinical experience with the use of remdesivir among younger patients,13 the use of 
remdesivir in high-risk, younger children who do not require supplemental oxygen may be considered 
on a case-by-case basis. 

Dexamethasone
Dexamethasone was evaluated in the RECOVERY trial, which was an open-label, randomized trial 
conducted in the United Kingdom.15 The trial compared the use of up to 10 days of dexamethasone 6 
mg, administered by intravenous injection or orally, with usual care among hospitalized adults with 
COVID-19. The primary outcome was all-cause mortality at 28 days, which occurred in 22.9% of 
patients randomized to receive dexamethasone versus 25.7% of patients randomized to receive usual 
care (age-adjusted rate ratio 0.83; 95% CI, 0.75–0.93; P < 0.001). Patients who required mechanical 
ventilation or extracorporeal membrane oxygenation (ECMO) had the greatest effect size (29.3% 
vs. 41.4%; rate ratio 0.64; 95% CI, 0.51–0.81). No difference in outcomes was observed for patients 
who did not require supplemental oxygen (17.8% vs. 14.0%; rate ratio 1.19; 95% CI, 0.92–1.55). For 
the 28-day mortality outcome, a difference between arms was observed for patients who required 
supplemental oxygen (23.3% vs. 26.2%; rate ratio 0.82; 95% CI, 0.72–0.94). However, it should be 
noted that these patients were a heterogeneous group, including those who received either conventional 
oxygen or NIV. See Corticosteroids for detailed information. 

The safety and efficacy of using dexamethasone or other corticosteroids for the treatment of COVID-19 
have not been evaluated in pediatric patients. Given that the mortality for adults in the placebo arm in 
the RECOVERY trial was substantially greater than the mortality generally reported for children with 
COVID-19, caution is warranted when extrapolating from recommendations for adults and applying 
them to patients aged <18 years. 

However, because of the effect size observed in the RECOVERY trial, the Panel recommends the use 
of dexamethasone for children who require mechanical ventilation or ECMO (AIII). The Panel also 
recommends the use of dexamethasone, with or without concurrent remdesivir, for children who 
require oxygen through a high-flow device or NIV (BIII). The Panel does not recommend routine 
use of corticosteroids for children who require only conventional oxygen, but corticosteroids can be 
considered in combination with remdesivir for patients with increasing oxygen needs, particularly 
adolescents (BIII). 

There is evidence demonstrating that the use of corticosteroids does not benefit infants with viral 
bronchiolitis not related to COVID-19, and current American Academy of Pediatrics guidelines 
recommend against the use of corticosteroids in this population.16 There are no COVID-19-specific 
data to support the use of corticosteroids in children with bronchiolitis due to SARS-CoV-2 infection. 
Corticosteroids should be used per the usual standards of care in children with asthma and croup 
triggered by SARS-CoV-2. 

The use of dexamethasone for the treatment of severe COVID-19 in children who are profoundly 
immunocompromised has not been evaluated, and there is a potential risk of harm. Therefore, the 
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use of corticosteroids should be considered on a case-by-case basis in consultation with relevant 
specialists, and the benefits and risks of the therapy should be weighed. If dexamethasone is not 
available, alternative glucocorticoids such as prednisone, methylprednisolone, or hydrocortisone can be 
considered. The dexamethasone dose for pediatric patients is 0.15 mg/kg (with a maximum dose of 6 
mg) once daily for ≤10 days.

Baricitinib
The Janus kinase inhibitor baricitinib was recently approved by the FDA for the treatment of COVID-19 
in hospitalized adults. An FDA Emergency Use Authorization (EUA) for baricitinib remains active 
for the treatment of COVID-19 in hospitalized children aged 2 to 17 years who require supplemental 
oxygen, NIV, mechanical ventilation, or ECMO.17 

In the COV-BARRIER trial, adults with COVID-19 pneumonia were randomized to receive baricitinib 
or standard care. Patients treated with baricitinib showed a reduction in mortality when compared 
with those who received standard care; the reduction was greatest in patients who received high-flow 
oxygen or NIV. Similarly, the ACTT-2 trial in adults showed that patients who received baricitinib plus 
remdesivir had improved time to recovery when compared with patients who received remdesivir alone. 
This effect was most pronounced in patients who received high-flow oxygen or NIV.18 In the ACTT-4 
trial, 1,010 patients were randomized 1:1 to receive baricitinib plus remdesivir or dexamethasone 
plus remdesivir. The study reported no difference between the arms for the outcome of mechanical 
ventilation-free survival.19 

In the RECOVERY trial, 8,156 patients, including 33 children aged 2 to 17 years, were randomized 
to receive baricitinib or usual care (95% received corticosteroids).20 Treatment with baricitinib was 
associated with a 13% proportional reduction in mortality, with the greatest effect size occurring in 
patients who received NIV. The RECOVERY investigators included these patients in a meta-analysis 
and found that treatment with baricitinib was associated with a 20% proportional reduction in mortality 
(rate ratio 0.80; 95% CI, 0.72–0.89; P < 0.0001). See Kinase Inhibitors: Janus Kinase Inhibitors 
and Bruton’s Tyrosine Kinase Inhibitors and Therapeutic Management of Hospitalized Adults With 
COVID-19 for additional information. These data in adults indicate that baricitinib is likely to be most 
beneficial for patients receiving noninvasive forms of respiratory support. 

Several open-label trials and cohort studies have evaluated baricitinib in children with autoinflammatory 
and rheumatic diseases, including many children aged <5 years, and found the treatment was well 
tolerated; however, the pharmacokinetics of baricitinib in younger children are not well studied.21-24 
Information on the safety and effectiveness of the use of baricitinib in children with COVID-19 is 
limited to case reports. 

In contrast to the strong recommendation for its use for adults, baricitinib is not considered the standard 
of care for all children who require high-flow oxygen or NIV because of the low mortality in children 
with COVID-19 (especially in young children) and the limited data on the use of baricitinib in these 
children.

Extrapolating from clinical trials among adults with COVID-19, the Panel recommends that: 

• For children who require oxygen through a high-flow device or NIV and do not have rapid (e.g., 
within 24 hours) improvement in oxygenation after initiation of dexamethasone, baricitinib can 
be considered for children aged 12 to 17 years (BIII) and for children aged 2 to 11 years (CIII). 

• For children who require mechanical ventilation or ECMO and do not have rapid (e.g., within 
24 hours) improvement in oxygenation after initiation of dexamethasone, baricitinib may be 
considered for children aged 12 to 17 years (BIII) and for children aged 2 to 11 years (CIII). 
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Clinicians should consult with specialists experienced in treating children with immunosuppression (e.g., 
with pediatric infectious disease, pediatric rheumatology) when considering administering baricitinib 
to hospitalized children with COVID-19. Data from adults indicate that baricitinib should be initiated 
promptly; ideally, it should be initiated at the onset of clinical deterioration or respiratory failure. 

Tofacitinib
There are no data on the efficacy of tofacitinib in pediatric patients with COVID-19; the Panel’s 
recommendation is extrapolated from data in adults. The STOP-COVID trial compared tofacitinib to 
the standard of care in adults hospitalized for COVID-19 pneumonia.25 The standard of care included 
glucocorticoids for most patients. The study demonstrated a reduction in mortality and respiratory failure 
at Day 28 for the tofacitinib arm when compared with the placebo arm. Tofacitinib has been studied 
less extensively than baricitinib for the treatment of COVID-19. Thus, tofacitinib, as an alternative to 
baricitinib, is recommended to be used in combination with dexamethasone in adults with COVID-19 
who require high-flow oxygen or NIV. See Kinase Inhibitors: Janus Kinase Inhibitors and Bruton’s 
Tyrosine Kinase Inhibitors and Therapeutic Management of Hospitalized Adults With COVID-19 for 
additional information. 

No trials have evaluated the safety of using tofacitinib in children with COVID-19. Overall, there has 
been more clinical experience with the use of tofacitinib than baricitinib in children, particularly when 
used in children with juvenile idiopathic arthritis (JIA) as young as 2 years of age. A Phase 1 study 
was conducted to define the pharmacokinetics and safety of using tofacitinib in children,26 and a Phase 
3, double-blind, randomized, placebo-controlled trial investigated the efficacy of using tofacitinib in 
children with JIA.27 Tofacitinib is available as a liquid formulation for children. 

Given the established safety of tofacitinib in the pediatric population, tofacitinib can be considered an 
alternative for children hospitalized for COVID-19 if baricitinib is not available (BIII). The dose of 
tofacitinib that should be used to treat hospitalized children with COVID-19 has not been established. 
As with baricitinib, the dose of tofacitinib for hospitalized children with COVID-19 likely needs to be 
higher than the dose typically used to treat pediatric rheumatologic diseases. Therefore, clinicians should 
consult with specialists experienced in treating children with immunosuppression (e.g., with pediatric 
infectious disease, pediatric rheumatology) when considering administering tofacitinib to hospitalized 
children with COVID-19. 

Tocilizumab
Tocilizumab is an interleukin (IL)-6 inhibitor that has received an FDA EUA for the treatment 
of hospitalized adults and children with COVID-19 who are aged ≥2 years, receiving systemic 
corticosteroids, and require supplemental oxygen, NIV, mechanical ventilation, or ECMO.28 Two 
large randomized controlled trials (REMAP-CAP and RECOVERY) conducted among hospitalized 
adults with COVID-19 have demonstrated reductions in mortality with the use of tocilizumab. See 
Interleukin-6 Inhibitors and Therapeutic Management of Hospitalized Adults With COVID-19 for 
additional information. 

The RECOVERY trial was an open-label study that included hospitalized adults who had an oxygen 
saturation of <92% on room air or were receiving supplemental oxygen therapy; patients also had 
C-reactive protein levels ≥75 mg/L.29 Patients were randomized to receive tocilizumab plus usual care 
or usual care alone. Mortality at 28 days was significantly lower in the tocilizumab arm compared to the 
usual care arm. The REMAP-CAP trial included adults with suspected or confirmed COVID-19 who were 
admitted to an intensive care unit and received either respiratory (i.e., NIV or mechanical ventilation) 
or cardiovascular organ (i.e., vasopressor/inotrope) support.30 Patients were randomized within 24 
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hours of organ failure to receive either tocilizumab or sarilumab (the majority received tocilizumab) 
or to receive standard care. The median number of organ support-free days was higher for those who 
received tocilizumab than for those who received standard care, and in-hospital mortality was lower in 
the combined tocilizumab or sarilumab arm than in the standard care arm. In both studies, the majority of 
patients received dexamethasone (82% in the RECOVERY trial and 93% in the REMAP-CAP trial). 

Studies have evaluated the use of tocilizumab for the treatment of non-COVID-19 conditions in 
children, including JIA31-35 and chimeric antigen receptor T cell-related cytokine release syndrome.36 
The FDA approved tocilizumab for use in children aged ≥2 years for these indications.31-35 The use of 
tocilizumab for children with severe cases of COVID-19 has been described only in case series.37-39

Extrapolating from clinical trials among adults with COVID-19, the Panel recommends that:

• For children who require oxygen through a high-flow device or NIV and who do not have rapid 
(e.g., within 24 hours) improvement in oxygenation after initiation of dexamethasone, tocilizumab 
can be considered for children aged 12 to 17 years (BIII) and for children aged 2 to 11 years (CIII). 

• For children who require mechanical ventilation or ECMO and who do not have rapid (e.g., within 
24 hours) improvement in oxygenation after initiation of dexamethasone, if tocilizumab has not 
been started, addition of tocilizumab may be considered for children aged 12 to 17 years (BIII) 
and for children aged 2 to 11 years (CIII). 

Data from REMAP-CAP and RECOVERY are most likely to be applicable to high-risk adolescent 
patients. Clinicians should consult with specialists experienced in treating children with 
immunosuppression (e.g., with pediatric infectious disease, pediatric rheumatology) when considering 
the use of tocilizumab in younger children with COVID-19. 

Sarilumab 
Sarilumab, a monoclonal antibody that blocks IL-6 receptors, is not authorized by the FDA for the 
treatment of COVID-19. Data evaluating the efficacy of sarilumab for the treatment of COVID-19 
hyperinflammation are limited, and there is a lack of pediatric dosing information. Therefore, the Panel 
recommends against the use of sarilumab in hospitalized children with COVID-19, except in a clinical 
trial (AIII).

Anticoagulation for Children With COVID-19

Limited data characterize the risk of thromboembolic disease in children with COVID-19. In a 
multicenter, retrospective cohort study that included 814 pediatric patients with COVID-19 or MIS-C,40 
thromboembolic events were detected in 2.1% of patients with COVID-19 and in 6.5% of patients 
with MIS-C. No trials to define the optimal approach to anticoagulation have been conducted among 
children. Therefore, the Panel recommends prophylactic anticoagulation for children aged ≥12 years 
who are hospitalized for COVID-19, unless there are contraindications (BIII). There is insufficient 
evidence for the Panel to recommend either for or against anticoagulation in younger hospitalized 
children with COVID-19, although institutional standards for anticoagulation should be followed. There 
is insufficient evidence for the Panel to recommend either for or against high-intensity anticoagulation 
for children of any age with COVID-19.

Other Therapeutic Agents

For other therapies that have been studied or are under investigation for the treatment of COVID-19, see 
Therapies.
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