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COVID-19 in hospitalized children

• Mild disease

• Death extremely rare 

• Fever, mild respiratory symptoms

• Very rarely severe pneumonia

• PIMS-TS / MIS-C

Ouldali N, Pediatrics, Mar 2021

397 Children hospitalized (60 French hospitals, Feb-Jun 20)
with SARS-CoV-2 infection in France

Kawasaki-like syndrome

Ludvigsson, Acta Paediatrica 2020



April-May 2020 
Alert on Myocarditis, shock, Kawasaki disease in children



Geographic Distribution of cases

From WHO data, Feb 2021 ; Sancho-Shimizu J Exp Med

• KD-SARS-CoV2, Kawa-COVID-19, Kawasaki-like multisystemic syndrome

• Paediatric inflammatory multisystem syndrome temporarelly associated with SARS-CoV-2 : PIMS-TS

• SARS-CoV-2 related multisystem inflammatory syndrome in children : MIS-C

Which name ?



• Multisystemic acute vascularitis aigue in children < 5 years

• Typical/complete form: fever > 4 days + at least 4 criteria among 5 major: 
Cervical lymphadenopathy > 1.5 cm +, extremities changes, Bilateral bulbar conjunctival injection Lips and oral 
cavity changes , rash

NEJM 1995, AHA 2014, Mc Crindle 2017

Minor criteria
•Irritability
•Perineal or face desquamations
•Arthralgia
•Vomiting
•Otitis, Aseptic leucocyturia
•Inflammatory markers

Complications
• Seritis, Myocarditis, shock syndrome, Coronary abnormalities

« Classic » Kawasaki disease

Long-term complication: coronary dilatation/aneveurysm
-> Risk 23%, but falls to 4%  if proper treatment!



Toubiana,  J Clin Immunol 2020
Toubiana J  Eurosurv 2020

MIS-C : 27-fold higher odds of previous exposure to SARS-CoV-2



PIMS Epidemiology in France

Hopitalized COVID-19 cases (all ages)

2-4 weeks after COVID-19 waves (hospitalizations)





Population 21 children
- Contact with a confirmed case 4-6 sem before symptoms
- Positive anti-SARS-CoV-2 IgG antibodies ( + positive PCR : 30%)
- All had fever + meeting definition for Kawasaki disease 
- Some had coronary abdormalities (#20%)

Toubiana,  BMJ
Toubiana, J Clin Immunol
Pouletty, Ann Rheul Dis

Specificities compared to historical KD:
- Older : median age 8.2 vs. 4.0 yrs, p < 0.001
- Almost all had acute abdominal pain (surgical abdomen) : OR 84 [4.9–1456]
- Neurological disorder (meningitis/encephalitis) : OR 7.3 [1.9–27.7] 
- Shock (vasoplegic or cardiogenic) : OR 13.7 [4.2–45.1]
- Myocardial dysfunction and markers of myocarditis (tropo, BNP): OR 387 [38–3933]
- Higher levels of inflammatory parameters : C-reactive protein, procalcitonin, ferritin
- Lower lymphocyte cell count
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Datta JAMA, Nov 2020

Postacute Forms





• First-line therapy for all children is intravenous immunoglobulins (IVIG)

• 2 g/kg, can be administered in a single or divided dose depending on the 
clinical picture and cardiac function

• A second dose of intravenous immunoglobulin might be considered

• High risk children/severe or IVIG resistance : methylprednisolone 2-10mg/kg 
daily

How to treat them ?: based on Kawasaki experience



• Etude retrospective

• issue des notifications 
nationales : Santé 
publique France

• CRF information 
médicale

• Analyse de type score 
de propension

IGIV + methylprednisolone vs. IVIG alone

COVID-19

Non randomisation: risque de biais d’indication
Ex. : « on traite de façon plus intensive un patient plus grave »



Principe: pour chaque patient, on établit une probabilité/score (PS) de recevoir le 
traitement 1 ou 2 en fonction de ses caractéristiques initiales

Thomas L, JAMA 2020

• On apparie ces patients en fonction de ce score
• On ajuste sur le poids de la caractéristique 

initiale « overlap weighting »
• Différence de poids (moyenne) des caractéristiques 

entre les 2 groupes de traitement divisé par écart 
type 

• On vérifie le poids de la caractéristique avant / 
après ajustement

Propensity score analysis



• 2 groupes: IVIG vs. IVIG + corticoides
• Patients PIMS/MISC selon les définitions OMS

• Critère de jugement principal:
• Persistance de fièvre 48h après le traitement ou recrudescence thermique dans les 

7 jours qui ont suivi le traitement

• Critère de jugement secondaire:
• Nécessité 2e ligne
• Support hémodynamique
• Défaillance cardiaque 
• Durée hospitalisation en réanimation



IGIV + corticos
Moins d’échec traitement

Moins de support hémodynamique 
Moins de dysfonction VG



Analyse en sous groupe



Bithérapie fait mieux que monothérapie, mais ce ne sont pas des essais randomisés (possibles biais)

Autres études

Rapidité de normalisation 
fonction cardiaque





Physiopathologie du PIMS?

• Dérégulation immunitaire

• Répertoire Vbeta non dirigé contre antigènes SARS-CoV2 



Conclusion

• Association between COVID-19 and these Kawasaki-like syndromes
• 2 weeks after adults peaks COVID-19

• Cases : 4-6 weeks after mild COVID-19 symptoms or contact with SARS-CoV-2

Lessons from FHU teams experiences
• The name (Kawa, PIMS, MIC…) is not important, the child health is important! 
• Recognize quickly+++ (do not wait for 5 days of fever!)

• Some have « incomplete forms » of KD
• Gastro-intestinal symptoms can be inaugural
• Troponin, BNP + call the cardiologist : systematic!

• Treat well …
• … But do not miss another diagnosis.. severe bacterial infection (e.g. meningo)!



Definitions ?

Whittaker, JAMA 2020


