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Alert




MIS-C : a new disease

® New disease with systemic inflammatory state after SARS-CoV-2
contact

& Similarities to severe atypical Kawasaki disease



CDC and WHO
definitions (May
2020)



Material and Methods

& Multicentric retrospective study: France (12 hospitals) and Switzerland (1 hospital)
¢ From March 22 to April 30, 2020.
¢ Inclusion criteria : fever > 38°5

acute LV dysfunction (EF<50%) or cardiogenic shock

acute inflammatory state (CRP>100mg/1)

=> 35 children were included

Belhadjer Z. et al. Circulation 2020;142:429-36



Clinical presentation

Belhadjer Z. et al. Circulation 2020;142:429-36
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Clinical presentation and outcome

_ n (%) Treatment, n (%)

Ch?:ﬂfi‘f:‘s e | Inotropic support | 28 (80
Cardiogenic shock with collapse 28 (80) Immunoglobulin mfusion ALY
Ventricular arrhythmia 1(3) Intravenous corticosteroids 12(34)

Systolic DI00d pressure at adnuission (percentile (10K)) | 1 (1-10) Interleukin | receptor antagonist 3(3)

Coronary artery dilatation Z-score > +2 6(17) Anticoagulation with heparin 23 (65)
Aneurysms at day 10 (echography only) 0(0) . Y o7

Left ventricular ejection fraction at baseline, n (%) Resp "a_tor) support,n () 304)
<30% 10 (28) Invasive 2 (62)

30-50% 25(72) Non invasive 11(32)

Evolution of LVEF (median=SD) | VA-ECMO, n (%) 110028
Baseline (35 patients) 3249 —

Day 3 (23 patients) 52£10 ECMO duration n days (range) 4.5(3-6)

- Day 71(3; Pa“ems‘zl — 606 Recovery left ventricular ejection fraction
ecovery left ventricular eiection fraction

> (P 0
TVEF> 0% at iy 7 1% S L\/EF0 60% at dav 7n (%) 25(1)
Time to full recovery, days (median and range) 12(2-5) - ‘ Death, n (%) ‘ 0(0)

VA ECMO: veno-arterial Extracorporeal membrane oxygenation.
Data are median (IQR) or n (%), where n 1s the total number of patients with available data.
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Biological markers

Belhadjer Z. et al. Circulation 2020,142:429-36



Echocardiography : systolic and diastolic dysfunction



Echocardiography : diastolic dysfunction
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Mechanism hypothesis

& Cytokine storm

& Imbalanced response by proinflammatory and
regulatory T cells

Myocardial edema



MIS-C : mechanism

Rowley AH.
Nat Rev Immunol. 2020



MIS-C vs Kawasaki disease

® Common clinical features : fever, rash,
conjonctival injection, elevated inflammatory
markers

¢ But many differences
¢ Epidemiology
¢ Clinical presentation
¢ Biologic markers

¢ Cardiac involvement

Pronostic and therapeutic implications



MIS-C in France 2020-2021



MIS-C vs Kawasaki disease

Oualha et al., revue MIR



www.nature.com/scientificreports
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Characterizing the differences
between multisystem
inflammatory syndrome in children
and Kawasaki disease
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Steroids—+IgIV vs IglV alone

® Results in favor of the combination
steroids + IgIV versus IgIV alone

& Less therapeutic failure: def by
persistence of fever at H48 or
resurgence of fever within 7 days

® Less need for a second line of
treatment

Belhadjer et al,, Circulation 2020;,142:2282-4
Ouldali et al, JAMA 2021
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Treatment protocol : steroid bolus

Methylprednisolone IV, 10 mg/kg/24h, 3 h bolus, 3 consecutive days
Oral prednisolone, 2 mg/kg/24h for 5 days
1 mg/kg/24h for 5 days
0,5 mg/kg/24h for 5 days and stop
Cefotaxime 100 mg/kg/24h for 48h
Aspirin 100 mg/j for 8 weeks

Persisting fever > 39°C + reascension CRP :
& lglV 2g/kg/24h for 2 days
& Or Corticosteroids IV +/- anakinra (IL-1 antagonist)



Mid-term follow-up

¢ Follow-up calendar:
® D3,D7, M1, M3, M6, M12
& All children are alive and well

¢ No cardiac sequelae
¢ Normal coronary arteries

& Cardiac MRI : normal

¢ Norelapse




Kawasaki disease
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Kawasaki disease : en chiffres

1 ere cause d’atteinte coronaire chez I’enfant
Etio pathogenie peu connue
25 % de complication coronaire si non traite

Tres forte incidence au Japon :243.1 per 100 000 children<5 years of age in 2011 vs white
children had the lowest incidence 13.7 per 100 000 children <5 years of age).

¢ Recurrence 1,5% a 1,5 an

& Histoire familiale : RR *10 dans la fraterie



Les principaux symptomes
Fievre de plus de cing jours avec irritabilité constante d'apparition brutale
Conjonctivite bilatérale bulbaire non purulente
Atteinte muqueuse : pharyngite, chéilite, langue framboisée, stomatite
Exanthéme polymorphe

Atteinte des extrémités : érythéme des paumes des mains et/ou des plantes
des pieds, |'cedéme palmo-plantaire, desquamation palmo-plantaire
secondaire en « doigt de gant »)

Atteinte unilatérale des ganglions cervicaux, de plus de 1.5 cm de diametre,
ferme






Kawasaki : atteintes cardiaques

Coronarite avec dilatation des artéres coronaires, anévrismes coronaires, infarctus, rupture
d’anévrysmes ++

& Myocardite-péricardite-coronarite

Myocardite avec possible insuffisance ventriculaire gauche sévere (état de choc: 7% des
Kawasaki)

¢ Troubles conductifs et troubles du rythme par inflammation du tissu de conduction

Péricardite et épanchement péricardique

¢ Fuites valvulaires par inflammation des valves cardiaques et particulierement la valve

mitrale (1 %) mais aussi de la valve aortique



Dilatations coronaires




Vascularite arteres moyen calibres
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Atteintes coronaires :Z score (Haycock)

Aucune atteinte coronaire : Zscore < 2

Dilatation coronaire : 2 < Zscore < 2,5

Anévrysme coronaire de petite taille : 2,5 < Zscore < 5

Anévrysme coronaire de taille moyenne : 5 < Zscore < 10 et valeur absolue < 8 mm

Anévrysme coronaire geéant : Zscore 2 10 ou valeur absolue I 8 mm



Fréquence des atteintes coronaires (Japon

J ans 95 % des cas
- Jamais atteinte coronaire (75%) ou
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Surveillance échographique

TABLE 1 Principles in Acute Management of KD

1. The goal of therapy is to reduce systemic and tissue-level inflammation as rapidly as possible. For this reason, patients should be treated as soon as
diagnosis can be confidently established.
2. All patients within the first 10 days of fever onset should be treated with IVIG. Patients diagnosed after 10 days should receive IVIG treatment if
they are still febrile, have markedly elevated inflammatory parameters, or have coronary artery dilation.
. Recrudescent fever at least 36 h after the end of IVIG infusion without other explanation is a marker for persistent inflammation and should prompt

immediate and aggressive anti-inflammatory therapy
a. Antibody-mediated hemolysis has become common in KD patients who have received IVIG retreatment and have type A or B blood; rescue
therapies other than IVIG (e.qg., infliximab, corticosteroids) should be considered.
. Patients with coronary artery dilation (z-score =2.0) should be followed with a repeat echocardiogram at least twice a week until dimensions
stabilize; additional anti-inflammatory therapy should be considered.
. Patients with giant aneurysms should have frequent echocardiograms in the first 3 months of illness for thrombus surveillance, even after

dimensions stabilize.
. Infants under & months of age are at extremely high risk of aneurysm formation, even with timely therapy. They require echocardiograms every few

days until dimensions have stabilized.
. Patients with giant CAA (z-score =10) are at highest risk for thrombaosis during the first 3 months after fever onset

a. Systemic anticoagulation together with an antiplatelet agent should be administered until coronary dimensions improve.
b. Low-molecular-weight heparin is easier to regulate than warfarin in infants, as well as in patients of any age, during the acute phase of illness or
until hsCRP normalizes.










Antiagrégation et anticoagulation

‘Pour les patients sans atteinte coronaire
AAP pendant 6 semaines (classe I)

* Pour les patients avec une atteinte coronaire d'aggravation rapide
Hospitalisation pour HBPM avec antiXa entre 0,5 et 1 (Classe IT a)
Arret si Zscore < 10 ou valeur absolue < 8 mm

AAP au moins un an

* Pour les patients avec anévrysmes géants (Zscore > 10 ou taille > 8 mm)

Hospitalisation pour HBPM et relai AVK avec INR cible entre 2 et 3
AAP a vie

Mc Crindle et al. , Circulation 2017






Thrombotic Occlusion Layered

& =

l

A long terme

' '

Permanent Occulusion Recanalization

Mortalité et morbidité+++ c @
Survie a 30 ans: 88-90%

Cardiac event free a 30 ans : 30%

26% d'infarctus

Risque accru dans les 2 ans qui suivent le diagnostic

Puis a long terme avec 50% de pontage a 30 ans
Mauvais pronostic si atteinte bilatérale

Développement de I'IRM pour la surveillance de la perfusion coronaire

Newburger J, et al. JACC 2016; Vijarnsorn 2016 Mc Crindle et al. , Circulation 2017






Conclusion

MIS-C and Kawasaki disease are two different entities

MIS-C results from a cytokine storm

Heart : myocardial edema diastolic then systolic dysfunction
First-line treatment : IV corticosteroids vs Ig [V

Rapid resolution of symptoms vs coronary aneuvrism



Merci



