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Abstract

Most children with coronavirus disease 2019 (COVID-19) infection are asymptomatic or have
mild disease. About 5% of infected children will develop severe or critical disease. Rapid
identification and treatment are essential for children who are critically ill with signs and
symptoms of respiratory failure, septic shock, and Multisystem Inflammatory Syndrome in
Children (MIS-C). This article is intended for pediatricians, pediatric emergency physicians, and
individuals involved in the emergency care of children. It reviews the current epidemiology of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in children, summarizes key
aspects of clinical assessment including identification of high-risk patients and manifestations of
severe disease, and provides an overview of COVID-19 management in the emergency department
based on clinical severity.

Keywords

COVID-19; pediatrics; emergency care; Multisystem Inflammatory Syndrome in Children; MIS-
C; sepsis; critical illness

Introduction, background and epidemiology of SARS-CoV-2 in children

As of June 2021, more than 177 million cases of coronavirus disease 2019 (COVID-19),
the infection caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), have been confirmed worldwide, with over 3.8 million deaths. The prevalence

of symptomatic COVID-19 infection is lower in children compared to adults.? Data from
several large cohort studies suggest that children account for approximately 2.0% of total
COVID-19 infections,® or more than 3.5 million known COVID-19 infections globally.
While the majority of children infected with SARS-CoV-2 have asymptomatic or mild
disease, approximately 5-7% will present with or develop severe or critical manifestations
of COVID-19 including myocardial dysfunction, shock, acute respiratory distress syndrome
(ARDS), altered mental status, multiple organ dysfunction syndrome, or Multisystem
Inflammatory Syndrome in Children (MIS-C).4-6

Clinical Assessment and Diagnosis

Initial Evaluation and Triage

Infection prevention and control (IPC) measures should be in place at the first point of
in-person contact (e.g., screening and/or triage). This includes personal protective equipment
(PPE) for all providers and staff and evaluating children presenting with signs and symptoms
of COVID-19 in separate clinical spaces. Outpatient clinics, emergency departments and
hospitals should consider developing a clear, clinical pathway to help with patient flow and
isolation of patients with suspected COVID-19 infection.

A child with confirmed or suspected COVID-19 infection should be triaged on arrival to
determine disease severity, need for immediate stabilization and treatment, and appropriate
disposition. Previously healthy children and adolescents with mild symptoms may be
candidates for virtual triage and evaluation.” Children who should be evaluated immediately,
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however, include: infants <3 months old with fever and older infants and children with

more than three days of fever, respiratory distress, or any sign of organ dysfunction such as
decreased urine output.8 Patients who are immunocompromised or have a chronic disease
such as lung disease or congenital heart disease, or obesity (body mass index [BMI]>40) are
at higher risk of severe disease.8

Asymptomatic, Mild and Moderate COVID-19

Asymptomatic COVID-19 infection and mild or non-specific symptoms are more common
in children compared to adults.® Even children with asymptomatic or mild infection can
transmit the virus, however.10 By some estimates, 25-73% of children who test positive

for SARS-CoV-2 by polymerase chain reaction (PCR) are asymptomatic.1%11 In a study
from 28 children’s hospitals across the United States, SARS-CoV-2 PCR positivity rates in
asymptomatic children presenting for medical or surgical care varied from 0 to 2.2% (pooled
prevalence of 0.65%) and were significantly associated with infection rates in the general
population at the time of testing.12

Common symptoms in children include: fever, dry cough, fatigue, and nasal congestion.13
Gastrointestinal symptoms, such as vomiting and diarrhea, are also common in children, far
more so than in adults.2® Younger children and infants can present with a wide range of non-
specific signs and symptoms including fever, decreased feeding, or lethargy in the absence
of respiratory symptoms; therefore, a high index of suspicion for COVID-19 infection is
needed.14

Severe and Critical COVID-19

Although rare, children with COVID-19 infection can present with severe manifestations:
respiratory failure and ARDS; sepsis and septic shock; acute kidney injury and renal failure;
myocarditis, heart failure and cardiac arrest; acute liver failure with cholestasis, severe
neurological manifestations such as seizures and stroke; and MI1S-C.15-17 It s critical to
recognize the ominous signs of impending respiratory failure and/or shock and immediately
initiate appropriate support and therapy.

MIS-C is a rare manifestation of SARS-CoV-2 that has been described in children and
young adults and is likely related to immune dysregulation and subsequent cytokine
storm.46:18.19 M|S-C often presents as a post-viral manifestation 2—-3 weeks after SARS-
CoV-2 infection or after a peak of infections in the community.1%20 Many children with
MIS-C do not exhibit respiratory symptoms and may have had a previous, asymptomatic
COVID-19 infection.2 Common symptoms of MIS-C include: fever; gastrointestinal
symptoms such as abdominal pain, nausea, vomiting, and non-bloody diarrhea, sometimes
1-2 weeks prior to presentation; dermatologic manifestations such as rash and malar
erythema that often develop 2-3 days after onset of fever and last for approximately

5 days; mucocutaneous features such as conjunctival injection, periorbital edema and/or
distal extremity edema, and strawberry tongue; and cardiovascular involvement including
coronary artery aneurysms, myocardial dysfunction, pericarditis, valvulitis, or coronary
dysfunction,6:18.19.21,22
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SARS-CoV-2 Testing and Diagnostics

Testing for COVID-19 infection typically involves a nucleic acid amplification test (NAAT)
such as a reverse transcriptase polymerase chain reaction (RT-PCR), an antigen rapid
diagnostic test (RDT), or an antibody (IgM or 1gG)/serology test. NAATS are considered

to be the gold standard and are more sensitive than antigen testing. Antibody tests can

be used to support the diagnosis of COVID-19 in patients with late symptoms (= 8 days
after symptom onset) or to help assess whether sequelae (e.g., MIS-C) are due to a past
infection; however, they cannot be used to rule out or diagnose acute infection active
disease. Indications for testing vary by local epidemiology and hospital protocol.

Common laboratory findings in children with COVID-19 infection include: leukocytosis,
lymphopenia, coagulopathy and elevated inflammatory markers (LDH, CRP, ESR, ferritin,
IL-6), D-dimer, and troponin.23 Lymphopenia, elevated WBC count, elevated platelet count,
elevated creatine kinase MB, elevated Brain Natriuretic Peptide (BNP), higher levels of
CRP, and higher levels of procalcitonin at admission are associated with increased disease
severity.11.24.25 please refer to Figure 1 for an approach to laboratory testing in Acute
COVID-19 infection.

Common radiologic findings include peribronchial and bronchial wall thickening as well
as basilar and peripheral ground-glass opacities which can be found in both symptomatic
and asymptomatic children.13 Normal chest x-rays, however, do not rule out COVID-19
infection.28 Low-risk patients with mild COVID-19 infection do not routinely need chest
imaging. Consider obtaining a chest x-ray if there is a high clinical concern for lobar
pneumonia, heart failure or tuberculosis; in patients with hypoxia requiring supplemental
oxygen, increased work of breathing, or new or sudden decompensation; high clinical
suspicion for COVID-19 despite negative testing (possible false negative test); or to check
line and/or endotracheal tube placement. Lung ultrasound may also be a reasonable method
to detect lung abnormalities in children.2” Routine imaging by computed tomography (CT)
is not recommended and may be normal in up to 50% of children with mild COVID-19
infection.28

High-Risk Groups

Among infected children, adolescents >15 years of age are more likely to require
hospitalization and intensive care.29 Some studies show that neonates are also more likely
to be hospitalized and have severe infection; however, most cases are mild to moderate.32°
Life-threatening respiratory disease in neonates is rare.30 Adolescents and children with
comorbidities, such as congenital heart disease, diabetes, severe obesity (BMI >40), chronic
respiratory disease, and immunocompromising conditions, are at higher risk for developing
severe COVID-19 disease requiring hospitalization and may need different criteria for
admission and/or closer follow-up upon discharge.3:9.24.29.31-34

Differential Diagnosis

The differential for COVID-19 infection is broad for symptomatic infants and children.
Other diseases that mimic COVID-19 infection or that can occur concurrently include:
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tuberculosis, bacterial or viral pneumonia, congestive heart failure, urinary tract

infections, bacteremia, and gastrointestinal illnesses.1# Other respiratory viral infections,
such as influenza, adenovirus, respiratory syncytial virus (RSV), parainfluenza, and
metapneumovirus, and atypical pneumonias (mycoplasma, chlamydia pneumoniae), can also
present similarly to COVID-19.

MIS-C may be confused with Toxic Shock Syndrome (TSS), Kawasaki Disease (KD),
severe sepsis, or macrophage activation syndromes (MAS), all of which can occur in

a post-acute illness setting and involve fever, rash, erythema, edema, conjunctivitis, and

oral mucosal changes (e.g., “strawberry tongue™). However, the average age of children
with MIS-C is 7-9 years while for KD it is 2 years;21:35:36 M1S-C has more diffuse
cardiovascular involvement than KD;19:35.36 and children with MIS-C tend to have a greater
elevation in inflammatory markers (CRP, IL-6, fibrinogen) compared to those with TSS or
KD.35’36

Management and Disposition

Supportive care is the mainstay of therapy for children with COVID-19 infection and should
be provided to all pediatric patients.37:38 In general, home medications should be continued,
though immunosuppressants should be considered on a case-by-case basis in discussion with
the child’s primary medical doctor (PMD) or prescribing subspecialty physician. Figure 1
outlines the initial management of children with suspected acute COVID-19 infection for
asymptomatic to critical disease.

Mild and Moderate COVID-19

Mild infection in children is characterized by a generally well-appearing child with
respiratory or other mild symptoms without significant tachypnea, hypoxia (oxygen
saturation <94%), or a new or increased oxygen requirement. Most patients with mild
disease and no significant risk factors do not require laboratory testing, diagnostic imaging,
specific monitoring or COVID-19 therapies; rather, they can be managed at home with
symptomatic treatment and home isolation. Some children with comorbidities may be
candidates for outpatient monoclonal antibody therapy on a case-by-case basis. Certain
comorbid conditions (e.g., type one diabetes, adrenal insufficiency) may need adjustment in
their medications for these conditions and closer monitoring.

COVID-19 disease severity can progress rapidly; parents and caregivers should be counseled
to seek medical care if their child experiences new or progressing symptoms.3? Infants >28
days and young children with more than three days of fever should follow-up with their
PMD to assess for bacterial supra-infection and monitor hydration and respiratory status.

Moderate infection is characterized by respiratory or other symptoms, like dehydration,
requiring healthcare, but without a new or increased oxygen requirement. Symptom
management and supportive care are the foundations of treatment while routine diagnostic
imaging and COVID-19-specific therapies are not recommended, though some hospitalized
children early in their course may be candidates for monoclonal antibody therapy.
Admission to the general inpatient ward with possible infectious disease consultation is
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recommended. As mentioned above, children with COVID-19 infection can decompensate
quickly, so monitoring is recommended.

Severe COVID-19

Severe infection in children is characterized by new or increased oxygen requirement
(oxygen saturation <94% or below the patient’s baseline) requiring hospital admission for
oxygen therapy, supportive care, COVID-19-specific treatment, and/or monitoring. Hospital
admission and possible initiation of Remdesivir and dexamethasone (off-label use) therapy
in consultation with appropriate pediatric subspecialty teams (e.g., infectious disease) are
recommended. While there is little evidence to support the use or benefit of Remdesivir

in children with COVID-19 infection, it is approved in the United States by the Food and
Drug Administration (FDA) and used to treat both adults and children >12 years and >40
kg with COVID-19 due to pharmacological rationale. It is not labeled for use in younger or
smaller children, though many institutions choose to administer it. Guidelines for the use of
Remdesivir have mixed recommendations and evidence continues to evolve.

Goals of supplemental oxygen therapy include: resolution of hypoxia and manageable work
of breathing (Figure 2). If the child worsens, develops respiratory failure, or progresses

to ARDS, the child should be intubated and mechanically ventilated.*0 If the child

does not show signs of dehydration and/or is not in shock, a conservative approach to
intravenous fluid administration should be used as aggressive fluid resuscitation may worsen
oxygenation and pulmonary compliance.4°

Critical COVID-19

Respiratory Failure—Critical COVID-19 in children is characterized by a new or
increased invasive or non-invasive mechanical ventilation requirement (respiratory failure/
ARDS), sepsis, shock, multiorgan failure or rapidly worsening clinical trajectory. Admission
to the pediatric intensive care unit (PICU); possible initiation of Remdesivir, corticosteroid
therapy and/or prophylactic anticoagulation therapy; and consultation with appropriate
pediatric subspecialty teams (e.g., infectious disease, hematology) are recommended (Figure
1). Interventions such as high flow oxygen are being used, although there have not yet

been large trials in children with COVID-19. A child with respiratory distress and hypoxia
should be closely monitored for signs of clinical deterioration as children can rapidly
progress to respiratory failure and shock (Figure 2). Children who develop pediatric acute
respiratory distress syndrome should be managed with lung protective ventilation per current
guidelines.4142 Because of the risk of aerosolization with many of the interventions for
respiratory failure, such as high flow oxygen, non-invasive positive pressure and frequent
suctioning, special attention to IPC protocols is needed along with placing patients in a
single, negative pressure room whenever possible.

Shock—Sepsis and septic shock are rare but potentially life-threatening manifestations of
COVID-19 in children and must be promptly recognized and treated.*3 Immediate goals
when managing pediatric septic shock are to maintain perfusion to the organs and to treat the
underlying infection. For improved survival, initiate empiric, broad-spectrum antimicrobial
therapy and fluid bolus resuscitation with balanced or buffered crystalloids within 1 hour

Pediatr Emerg Care. Author manuscript; available in PMC 2022 October 01.
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of recognition and titrate fluid resuscitation to clinical markers of increased perfusion.40:44
Fluid resuscitation may lead to volume overload and capillary leak which may exacerbate
respiratory failure, so frequent reassessment for signs of fluid responsiveness and fluid
overload during resuscitation is imperative.2%44 If signs of fluid overload are present or
signs of shock persist after two fluid boluses, initiate vasoactive therapy for hemodynamic
support. Monitor blood pressure frequently and titrate vasoactive medications to the
minimum dose necessary to maintain perfusion and prevent side-effects. Inodilators should
not be used routinely and are typically not used for septic shock in the absence of cardiac
dysfunction,40:44

Children with sepsis frequently show signs of decreased cardiac output, which can be due
to hypovolemia or direct myocardial dysfunction.#>46 Acute myocardial dysfunction due
to myocardial injury is especially prevalent in children with MIS-C as indicated by higher
levels of troponin and brain natriuretic peptide compared to children with non-COVID-19-
related sepsis.®2! Early and thorough cardiac evaluation including ECG, echocardiography
(ECHO) and biomarkers (troponin, CK and CK MB, lactate, mixed venous oxygen
saturation) on all children who present in shock to rule out cardiac involvement or cause

is important. 4044 In children with suspected MIS-C, early cardiology consultation and
specific attention to the coronary arteries on ECHO to rule out aneurysms is recommended.
In cases where cardiac dysfunction is suspected or known, reserve fluid resuscitation for
patients demonstrating decreased preload, ideally by ECHO, and small volume boluses (5-
10ml/kg) over 30-60 minutes should be used with frequent reassessment. In consultation
with pediatric cardiology subspecialists, discuss whether inodilators should be initiated and
optimize ventilation/gas exchange by providing oxygen therapy with a goal SpO2 >94%.

If noninvasive or invasive ventilation are indicated, be aware of the cardio-pulmonary
interactions and prepare for the possibility of cardiac arrest on intubation.*%:44 Currently,
there is insufficient evidence to recommend for or against corticosteroids to treat refractory
shock in children with COVID-19; however, corticosteroids may be indicated for the
treatment of acute COVID-19 infection. Routine red blood cell transfusions are generally not
recommended in hemodynamically stable children with a blood hemoglobin concentration >
7 gldL.4044

Cardiac Arrest—The American Heart Association (AHA), in collaboration with the
American Academy of Pediatrics (AAP) and the American College of Emergency
Physicians (ACEP), published interim guidance for management of pediatric cardiac arrest
with suspected/confirmed COVID-19. Pediatric Advanced Life Support (PALS) Algorithms
should be followed with several important additions: use appropriate PPE; limit personnel
to the minimum number necessary; use a bag-mask device with a filter and tight seal;

if intubating, have the person with the highest likelihood of success intubate, use video-
assisted laryngoscopy, and use a cuffed endotracheal tube; and, finally, minimize closed-
circuit disconnection in intubated patients.*

MIS-C—L.ike acute COVID-19, MIS-C can present along a spectrum of severity ranging
from mild symptoms to shock. The initial management approach for children with suspected
MIS-C should focus on stabilization, improving end-organ perfusion, and early cardiac

Pediatr Emerg Care. Author manuscript; available in PMC 2022 October 01.
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evaluation given the high incidence of myocardial involvement (Figure 3). Treatments

for MIS-C target different aspects of the pathophysiology and include antiplatelet

therapy like aspirin (off-label use); immunomodulating therapies like intravenous
immunoglobulin (IVIg) or Anakinra (off-label use); and anti-inflammatory medications like
methylprednisolone (off-label use). If MIS-C is suspected, early consultation or referral to

a center with pediatric subspecialist care including critical care, rheumatology, hematology/
oncology, cardiology, infectious diseases, and immunology is recommended. For patients
with signs of shock, coronary artery dilation, arrhythmia, or cardiac dysfunction, even in the
absence of Kawasaki and/or MIS-C-like features, consider urgent transfer to a PICU and
urgent consultation of the above subspecialists.8

Published outcomes

Summary

Hospitalization rates, need for ICU-level care, and mortality tend to be lower in children
than adults, but are highly variable depending on testing patterns, case definitions and
resources. According to data from the US Department of Health, as of September 2020,
children represented 1.7% of total SARS-CoV-2 hospitalizations and 0.07% of total
deaths.*® These rates may vary by age and geographic location. One large retrospective
cohort study that included people <25 years of age in the US found that 7% of SARS-
CoV-2-infected children required hospitalization, and of those hospitalized, 28% required
ICU-level care and 9% required mechanical ventilation. Case fatality rate was 0.2%.%0
Children with MIS-C tend to require ICU-level care more often (74% vs. 44%) and have

a slightly higher probability of mortality compared to acute COVID-19 (1.9% vs. 1.4%).21
Among children with MIS-C and decreased left ventricular systolic function, over 90% had
normalized function within 30 days.2!

While COVID-19 disease severity is lower in children compared to adults, symptoms in
children can be atypical and vary widely. COVID-19 infection should be considered when
a child presents with respiratory, gastrointestinal or neurological complaints, especially
when community infection rates are high. Children can still experience severe and critical
disease including shock, ARDS, sepsis, and MIS-C. Early recognition and management of
respiratory failure, septic shock, and myocardial dysfunction are essential. While MIS-C
has overlapping features with other diseases such as KD and TSS, it is characterized by

a greater elevation of inflammatory markers and diffuse cardiac involvement. Supportive
care is the mainstay of therapy for children with COVID-19 infection and MIS-C and
additional therapies such as Remdesivir, corticosteroids, prophylactic anticoagulation,
aspirin, and immunomodulating therapies should be considered in severe and critical disease
in consultation with appropriate pediatric subspecialty team(s). While death is rare in
children with COVID-19 infection, children with severe and critical infection or MIS-C
should be closely monitored as they can rapidly deteriorate and progress to respiratory
failure and shock.

Pediatr Emerg Care. Author manuscript; available in PMC 2022 October 01.
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1 MIS-C may be confused with Kawasaki Disease (KD), but children with
MIS-C tend to have these distinguishing factors:

a. Older average age and diffuse myocardial involvement

b. Hispanic or African descent and coronary artery aneurysms

C. Younger average age and of Hispanic or African descent

d. Non-Hispanic white descent and diffuse myocardial involvement
2. Signs of septic shock in children may include:

a. Altered mental status

b. Bradycardia or tachycardia

C. Tachypnea

d. Warm or cool skin

e All of the above
3. Common presenting symptoms in children with COVID-19 infection include

all of the following EXCEPT:
a
b.
C.
d.
e

4, Severe presentations of COVID-19 infection in children include:

d.
e

5. The mainstay of therapy for children with COVID-19 infection is:

Multiple choice questions

Fever

Cough

Liver failure
Gastrointestinal symptoms

Fatigue

Respiratory failure and ARDS
Septic shock

Renal failure

Myocarditis

All of the above

Steroids
Supportive care

Antivirals

Antibiotics
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e Anticoagulation
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Target Audience:

This article is for pediatric emergency physicians, emergency physicians, pediatricians,
family physicians, and other healthcare providers caring for acutely ill children in
emergency departments and urgent care settings.

Pediatr Emerg Care. Author manuscript; available in PMC 2022 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Kortz et al.

Page 15

Learning objectives:
After reading this article the reader should be able to:

a. Recognize the common, uncommon, and severe presentations of COVID-19
infection in children

b. Identify children with COVID-19 at higher risk for severe disease

(o Manage COVID-19 in the emergency department according to illness severity
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Asymptomatic

No symptoms ascribed to
COVID-19

Does the patient have risk
factors! for severe/critical
infection?

No.

Mild

Respiratory or other

symptoms

not requiring healthcare
without a new or increased
supplemental oxygen
requirement

Does the patient have risk
factors? for severe/critical

infection?

Yes.

Moderate

Severe

Critical

New or i

'y or other

pi
requiring healthcare without a
new or increased supplemental

oxygen requirement

New or i

for supplemental oxygen

(Oxygen saturation < 94% or

below patient baseline)

for invasive or noninvasive

mechanical ventilation, sepsis,

multiorgan failure, or rapidly
worsening clinical trajectory

Laboratory work-up?

Laboratory work-up?

Laboratory work-up?

Discharge home with return
precautions

Supportive care

No specific COVID treatment

Discharge home with return
precautions

Consider holding
immunosuppression in

Discharge home with return
precautions

Supportive care

No specific COVID treatment

Supportive care

No specific COVID treatment

Discuss discharge with
follow-up vs. hospitalization
with primary subspecialist

Consider holding
immunosuppression in
consultation with primary
subspecialist
Supportive care
No specific COVID treatment

Monoclonal
antibody therapy on a

Admit to the hospital

Consider holding
immunosuppression in
consultation with primary
subspecialist

Supportive care

Consider antiviral therapy in
consultation with ID

Admit to the hospital/ICU

Consider holding
immunosuppression in
consultation with primary
subspecialist

Supportive care
Consider antiviral therapy

and dexamethasone in
consultation with ID

Admit to the ICU

Consider holding
immunosuppression in
consultation with primary
subspecialist

Supportive care
Consider antiviral therapy

and dexamethasone in
consultation with 1D

antibody therapy on a
case-by-case basis
per EUA

1Risk F: fors Crit fecti

Severe obesity (BMI >40)
Severe immunocompromise
Patient dependent on home invasive ventilation, BiPAP, or HFNC
Severe lung
Severe cardiac disease
Patients without the above but with multiple comort

may also be at increased risk

available at the time. Given the evolving nature of medi
r outcomes obtained while using this information.

BMI (Body mass index), BiPAP (bi-evel positive airnway pressure), HFNC (high-flow nasal cannula), EUA (Emergency Use Authorization),
thr

1

case-by-case basis
per EUA

*Laboratory WorlcUp

CBC with differential
C-reactive protein
Erythrocyte Sedimentation Rate
Basic Metabolic Panel
Albumin
BNP**

Troponin**

D-dimer
Ferritin**
Fibrinogen**
INR/IPT/PTT**
Specimen storage (red, freeze)™
COVID IgG*

Blood Culture if indicated*
**Consider based on presentation in moderate

e that the informatior
h high resour

, no party involved in the preparation or publication of thi
nformation with other sources and note that this gui

D (Infectious diseases), ICU (intensive care unit), CBC (complete blood count), BNP (brain natriuretic peptide), INR (interational normalized ratio), PT (prothrombin), PTT (partial

omboplastin time), Ig (immunoglobulin)

Initial Management of Children with Suspected Acute COVID-19. Adapted and printed
with permission from the UCSF Benioff Children’s Hospital Pediatric COVID/MIS-C
Guidelines developed by the Pediatric COVID/MISC Working Group (Version 1, Last

Updated: 04/01/2021)
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Managing Pediatric Respiratory Distress, Hypoxia and Failure Algorithm

Assess Patient
Are any of the following signs of pneumonia present: fever, cough, dyspnea, respiratory distress, pulse
oximetry SpO2 <94% on room air, cyanosis, confusion, depressed mental status, or elevated respiratory rate
(> 60 if <2 months old; > 50 if 2-11 months old; > 40 if 1-5 years old; > 30 if 5-15 years old; >22 if >16 years old)

L NO L YES ¢

Max
i itori: Initiate
c‘g‘:‘;‘susi;ﬂso('lnztlsr;g & Nasal cannula ‘«— NOt — Are Emergency Signs present?
4 0.5-1 LPM neonates; 1-2 LPM infants; 1-4 LPM
Is the patient meeting treatment goals? children; 1-5 LPM adults and school children Vs
= Sp02 within goal,

= improving work of breathing, |

i "Hé7o3°v Assess response Consider
i Paadeqj;:awenta\ ) Increased distress or SpO2 <94%? intubation and
mechanical ventilation*
If not, consider alternative therapies, NO i YES > Use lung protective ventilation
or
escalation ‘eovret‘r 2??:;;0 aligner Highest level of support available (.g. bag
Simple face mask mask ventilation for respiratory failure) and

transfer to a ward or facility where mechani-

2510 |L L cal ventilation can be done safely
Titration & Sp0O2 Goals
+Sp02 >90% is tolerated in most children Assess response 4
+ Sp02 > 92-95% in pregnant patients Increased distress or Sp02 <84%?7 Emergency Signs

+Sp02 > 94% if child with signs of
multi-organ failure

« Avoid SpO2 >96% to avoid ill effects of
hyperoxia and to conserve O2 supply

« Obstructed or inadequate breathing

« Central cyanosis

« Severe respiratory distress (i.e. significant
tachypnea, accessory muscle use)

« Signs of shock

Non-rebreather mask + reservoir « Seriously reduced level of consciousness
. 10-15 LPM - Seizures
Adjuncts « Acidosis (pH<7.30)
« Ensure adequate personal protective « Severe hypoxemia, P:F<100
equipment and infection prevention control |
- Place surgical face mask over nasal o R
cannula or high flow nasal cannula to Assess response CPAP/NIPPV Contraindications
decrease risk of droplet and aerosolization Increased distress or SpO2 <94%? « Aspiration risk
« Prone positioning « Inability to protect airway or remove mask
* Reposition airway (shoulder roll, jaw thrust) — NO YES « Hemodynamic instability
« Elevate the head of the bed + Abnormal mental status
« Provide chest physiotherapy Are Emergency Signs present? « Need for emergent intubation
« Oral and/or nasal suctioning « Anatomic barriers to mask seal (relative)
NO l—YEs— « Insufficient respiratory drive/effort

Consider 1-2h trial of one of the following
based on clinical context*:

1 Max FiO, <1.0 g Max F
Constde: — . If adequate 02 Cons:d‘er
CPAP ..OR ... High flow nasal oxygen* . NIPPV/BiPAP*
(bCPAP in infants & young children) 2L/kg/min if 0-10kg; 1L/kg/min if 10-20kg; 0.5- especially if chronic lung disease or left
5-10 cmH20 infants & children; 1L/kg/min (max 30) if 20-40kg; 0.5-1L/kg/min heart failure contribute to respiratory failure
10-15 cmH20 adolescents (max 60) if >40kg; (may also AFiO2) PS (AP) 5-15/PEEP (EPAP) 5-15
| : |
Continue therapy Assess Response

Wean for Sp02>96% and - (~q1h initially; g2-4h once stable or improving)
improved work of breathing Increased/continued distress, SpO2 <94%, pH<7.30,

PaC02>45, declining or altered mental status?

! . ;

E

tinitial O2 delivery device should be selected to match the severity of hypoxemic respiratory failure (mild, moderate or severe) based on clinical assessment.

JUSAID

{ ==
NIY o e avencanreons

(]

il L Open Critical Carevy  JOBIF S temncay @Il

2.
Managing Pediatric Respiratory Distress, Hypoxia and Failure Algorithm. Adapted and

printed with permission from Open Critical Care available at: https://opencriticalcare.org/
resources/
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Initial Management of Children wi spected MIS-C

Consider MIS-C if:
Fever AND Critically Ill
R

OR
Persistent fever x 23 days ° .
AND clinical or lab features of MIS-C
AND ill-appearing Patient with fever of >5 days and the presence of >4 of the following:

« Rash
+ Cervical lymphadenopathy (>1.5 cm in diameter)
« Bilateral conjunctival injection
+ Oral mucosal changes
‘ l + Peripheral extremity changes
Patients whose illness does not meet the KD case definition but who have fever and

Persistent unexplained fever for 25 days )

[ L:lv; ivifi'jr‘::;no'foglwflzc \J High Suspicion for MIS-C Evidence of shock coronary artery abnormalities are classified as having atypical or incomplete KD.
No evidence of shock
— T —— B A —
+ An individual aged <21 years presenting with fever*, laboratory evidence of
Initiate sepsis evalual\cn mflammallon‘ﬂ and evldence of clinically severe illness requiring hospitalization, with
Initial Labs +/- CXR if indicated Initial Labs + Additional Labs Careful fluid ] (2) organ i (cardlac renal respiratory, hematologic,
+/- CXR if indicated if high suspicion for intesti ic or net ; ANI
cardiac dysfunction « No alternative plausible diagnoses; AND

« Positive for current or recent SARS-CoV-2 infection by NAAT, serology, or antigen
test; or exposure to a suspected or confirmed COVID-19 case within the 4 weeks
prior to the onset of symptoms.

If clinically stable AND If lab evidence of MIS-C, If clinically stable AND If lab evidence of MIS-C, - . *Fever>38.0°C for 224 hours, or report of subjective fever lasting 224 hours
no lab evidence of MIS-C obtain Additional Labs, no lab evidence of MIS-C i iology Initial Labs + Additional Labs g A y .
consider discharge with | | EKG, cardiology consultfor | | consider discharge with e CXR, EKG, POCUS/ECHO lnclut{mg, but not limited to, 21 of: elevated CRP, ESR, fbrinogen, "
close PCP follow-up possible ECHO close PCP follow-up imer, ferritin, LDH, or interleukin 6 (IL-6), elevated neutrophils,

veduced lymphocytes and low albumin

Meets case definition for g e
Complete or Incomplete KD* r—»[ Meets CDC case definition for MIS-C? ] \ Does not meet Cﬁl&s_dce“"mo" forkp o'j R a
If COVID PCR or IgG Y
Negative or pending COVID PCR/IgG becomes positive * Initial Management

No known COVID-19 contacts within past 2-4 Stabilize the patient

Initial Management
weeks

Stabilize the patient Consider the differential for MIS-C
Septic shock managemen! per guidelines KD, drug hypersensitivity reactions,
O (if not already done) myocarditis, sepsis, staph/strep
Consult: Rheumatology, Cardiology Consult ID Rheumatology, Cardiology toxin- medlated dlSeaSeS staph scalded skin
Admit to the hospital by ilinesses, viral
l |nfe:t|uns etc.
Standard KD managment
Monitor for signs of shock L
If shock, cardiac dysfunction or dysrhythmia
If mild disease with normal VS except Admit to ICU
fever (+/-mild dehydration)
Admit to the hospital In consultation with sub-specialists, consider:
VIG
Supportive care and monitoring Methylprednisolone
Aspirin
Anticoagulation

Medical Discsmer: This guidance was developed through & consensius process and based on evidence and guidelines avalsbl ot the time, Given the valving nature of medical scances,no pary nvolven the preparaton or publicaton o this work can guarantee that the nfornation s acourate o camplet i
bility.

very respect. Likewise, none of the involved parties are responsible for any errors, omissions, or outcomes obtained while using this information. Readers should confirm the information with other sources and note that this guidance was developed for a setting with high resource availabili

MIS-C (multisystem inflammatory syndrome in children), ch (ches( radiograph), EKG i POX e f ultrasound), PCP (primary care provider), KD (Kawasaki Disease), PCR (polymerase chain reaction), CRP (C-reactive protein), ESR (erythrocyte sedimentation rate), BMP
(basic metabolic panel), ALT (alanine NAAT (nucleic acid i les(), RVP (respwa{ary oo pane\), EUA (Emergency Use Authorization), ID (Infectious diseases), ICU (intensive care unit), CBC (complete blood count), BNP (brain natriuretic peptide), INR (interational normalized
ratio), PT PTT (partial time), g (i LDH (lactate CDC (Centers for Disease Control and Prevention), VS (vital signs)

3.
Initial Management of Children with Suspected MIS-C. Adapted and printed with

permission from the UCSF Benioff Children’s Hospital Pediatric COVID/MIS-C Guidelines
developed by the Pediatric COVID/MISC Working Group (Version 1, Last Updated:
04/01/2021)
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