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Pathogenesis of MIS-C
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Clinical Spectrum of Disease of Acute COVID-19 & COVID-19
Associated Multisystem Inflammatory Syndrome in Children (MIS-C)

Adapted from Son MBF & Friedman K, © 2020 UpToDate, Inc. and/or its affiliates



Centers for Disease Control and Prevention (CDC) Case Definition for MIS-C



World Health Organization (WHO) Case Definition for MIS-C
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• 186 patients with MIS-C
• 62% male, median age 8.3 years;  <1 yr (13%), 1-4 yrs (28%), 5-9 yrs

(25%), 10-14 yrs (24%), 15-20 (16%)
• Black, non-Hispanic :25%, Hispanic or Latino: 31%
• 73% previously healthy, 27% w/at  least one underlying condition-> 29% 

with obesity
• 71% with 4 or more organ systems involved
• 70% had positive SARS-CoV-2 testing; PCR=56%, IgG Ab=44%
• 29% with epidemiologic link to person with COVID-19
• 4 patients (2%) died

Feldstein LR, et al. NJEM, 2000.
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• Case reports & series recovered from MEDLINE searches performed between June 
3 and July 23, 2020

• 10 articles; 16 reports describing 505 children with MIS-C
• Clinical findings: 100% fever (part of inclusion criteria), 88% gastrointestinal 

symptoms, 59.2 % rash, 50% conjunctivitis, 56% chelitis/strawberry tongue, 47.5% 
extremity edema/erythema  

• Major complications: 57% myocardial dysfunction, 5.3% plus ECMO, 26% 
mechanical ventilation, 12% acute kidney injury, 1.4% died  



Carlin et al. Journal of Peds, 2020



Latest CDC Data









Multisystem Inflammatory Syndrome in Children (MIS-C) & The 
Nemours/AIDHC Experience

 April 12, 2020: First patient treated at AIDHC; initially diagnosed with rheumatic fever vs. 
Kawasaki Disease (KD)
 April 24, 2020: First reports KD-like inflammatory syndrome  from the United Kingdom; 

our patient diagnosis changed to MIS-C & confirmed based on antibody testing
 Since April, between nearly 100 patients “evaluated” for MIS-C; total of 20 patients 

diagnosed & treated with MIS-C; one outpatient
 Presentation of patients varied: 5 mos-16 yrs of age, majority older children or 

adolescents; mostly males, African American or Latinx/Hispanic; ranged from mild to 
critically ill; Good outcomes with no deaths or serious morbidities
 Multidisciplinary approach (Infectious Diseases, Cardiology, Rheumatology, Critical Care, 

Hospitalist Medicine, Emergency Medicine, Hematology, Pharmacy); formation of clinical 
pathway & multiple research studies



Diagnoses that have been mistaken for MIS-C
• Sepsis
• Shock 
• Focal bacterial infections 

• Musculoskeletal Infections
• Community acquired pneumonia
• Urinary tract infections

• Lyme Disease
• Acute viral infections
• Inflammatory bowel disease (Crohn’s disease)





Cardiac Manifestation

 Myocardial Dysfunction/Ventricular 
Dysfunction
 35-100% in reported case series
 Pancarditis
 Left ventricular systolic dysfunction
 Low ejection fraction
 Mitral regurgitation 
 Pericardial effusion
 Heart failure

 Coronary Involvement 
 6-24% in reported case series
 Mild ectasia/dilation 
 Aneurysms

 Arrhythmia  
 7-60% in reported cases series 
 ST segment changes
 QTc prolongation 
 Premature atrial or ventricular beats
 First- and second-degree AV blocks 
 Atrial fibrillation
 Sustained arrhythmias leading to 

hemodynamic collapse & ECMO

Sperotto at. European Journal of Peds, 2020



Long-Term Cardiac Effects

Longitudinal study showed significant improvement in patient 
with left ventricular dysfunction within 30-day follow-up period
However, some had residual low-normal function at 4-6 weeks 

follow-up
Medium and long-term follow likely needed 
May need multiple modalities to evaluate
 Echocardiography
 Cardiac CT and MRI

Considerations for return to sports
Jhaveri et al. Journal of Peds, 2020



Treatment

 Immunomodulation
 Intravenous Immunoglobulin
 Corticosteroids 
 Biologics: anakinra, tocilizumab

Antiplatelet and anticoagulation 
 Aspirin
 Enoxaparin 

Antiviral therapy?
 Remdesivir






	COVID-19 Associated Multisystem Inflammatory Syndrome (MIS-C) in Children: Overview & the Nemours/AIDHC Experience
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Latest CDC Data
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Multisystem Inflammatory Syndrome in Children (MIS-C) & The Nemours/AIDHC Experience
	Diagnoses that have been mistaken for MIS-C
	Slide Number 25
	Cardiac Manifestation
	Long-Term Cardiac Effects
	Treatment
	Slide Number 29
	Slide Number 30

