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Maladie de Kawasaki




Kawasaki — Les points cles

Maladie décrite en 1967 — seulement 50 ans de recul !

Vascularite systémique qui touche essentiellement les
arteres de moyen calibre avec un tropisme électif pour les
artéeres coronaires (gravité de la maladie)

Les complications coronaires surviennent dans 15 a 25 % des
cas chez les enfants non traités

L'administration précoce d'immunoglobulines humaines par
voie intraveineuse a transformé le pronostic en diminuant
par 5 le risque d'anévrisme coronaire

Risque de mortalité 0,015 % (Japon), surtout entre le 15-
45eme jour (thrombocytose concomittante avec Ia
vascularite)



Epidémiologie

Premiere cause de cardiopathie acquise de |I'enfant dans les
pays développés

Tous les ages pédiatriques (80 % des cas avant 5 ans)

Les patients de moins de 1 an ou de plus de 8 ans sont rares
mais ont un risque plus élevé d'anévrisme coronaire

Formes de I'adulte: premiere fois décrite en 1977
symptomes majeurs décrits identiques

Kawasaki atteint chaque année:
— 265/100.00 enfants < 5 ans au Japon

— extrapolation francaise: 600 nouveaux cas par an en
France

Newburger JACC 2016



Caractéristiques cliniques: criteres majeurs

La fievre de plus de 5 jours et au moins 4 critéres suivants

- La conjonctivite bulbaire non purulente
- L'atteinte muqueuse : la pharyngite, la chéilite, la langue framboisée, la stomatite

- L'exantheme polymorphe du tronc

- L'atteinte des extrémités : un érytheéme des paumes des mains et/ou des plantes
des pieds, I',edeme palmo-plantaire, la desquamation palmo-plantaire secondaire

- L'atteinte unilatérale des ganglions cervicaux, de plus de
1.5 cm de diametre

Criteres majeurs définis par |'American Heart Association Committee On Rheumatic Fever, Endocarditis, and Kawasaki Disease
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Facies typique d’'un enfant avec
une maladie de Kawasaki




Atteinte muqueuse et desquamation palmo-plantaire




Formes rares: forme psoriasiforme/ BCGite

A a1 et



Atteinte cardiovasculaire

e Pas d’atteinte coronaire dans 75% des cas !

e Anomalie ECG ou échocardiographique:
— Dilatation des arteres coronaires (20%)
— Anévrismes coronaires
— Infarctus
— Myocardite avec possible insuffisance ventriculaire gauche
séevere
— Péricardite, épanchement péricardique

— Fuites valvulaires par inflammation des valves cardiaques et
particulierement la valve mitrale (1 %)

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



Les anévrismes coronaires

Entre le 10°™me et le 25°™¢ jour d'évolution
5 % lorsque le traitement est fait précocement
=< 10 jours du début des symptomes
Souvent multiples et siegent habituellement dans la partie proximale

des arteres coronaires

Pronostic cardiaque dépend essentiellement de leur taille. /'

Nouveauté 2016: plus la taille en mm mais le Z score |

Selon les guideslines américaines:

Dilatation coronaire

Petit anévrysme coronaire
Anévrysme coronaire moyen
Anévrysme géant

Zscore>2<2,5

Z score >2,5<5 X

Z score 5-10 gusf =
Z score >100u>8 mm '

Newburger JACC 2016



Formes atypiques

Tableau cliniqgue dominé par un symptome inhabituel:

« convulsions, cedeme pulmonaire, diarrhée sanglante, ascite,
obstruction des voies aériennes supérieures, epiglottite,
adénopathies cervicales compressives ou hémolyse et
défaillance multi-viscérale, syndrome néphrotique,
hyponatrémie.... »

Formes de l'adulte
° Troubles digestifs, atteinte hépatique, signes
articulaires et encéphalites sont plus fréquent



Les formes incompletes

Patients ayant eu une fievre depuis au moins 5 jours et
au moins deux criteres cliniques de Kawasaki, sans cause évidente,
et des criteres biologiques en faveur d'une inflammation systémique

e Différent de la « forme atypique »
 Manque un ou plusieurs des cinq criteres diagnostiques majeurs

* Plus fréquentes chez les enfants les plus jeunes, a risque
d'anomalies coronaires

Diagramme décisionnel proposé par I'American Academy
of Paediatrics pour aider a la prescription d’lgG dans les formes
incompletes

Newburger JW et al., Circulation. 2004



Criteres cliniques et biologiques supplémentaires

Cardiovasculaires : dilatation des arteres coronaires, anévrismes coronaires,
infarctus, myocardite avec possible insuffisance cardiague congestive, péricardite,
épanchement péricardique, fuites valvulaires, troubles conductifs et troubles du
rythme, anévrismes des vaisseaux du cou, des arteres rénales, spléniques,
hépatiques, pancréatiques, génitales, gangrenes distales et pseudo-Raynaud

Digestifs : diarrhées, vomissements, douleurs abdominales, hydrocholécyste,
dysfonction hépatique

Respiratoires : toux et rhinorrhée

Neuro-méningés : troubles de la conscience avec irritabilité, apathie, état grognon,
hypoacousie

Articulaires : arthrite, arthralgies
Autres : uvéite, érytheme au niveau de la cicatrice de BCG, desquamation de l'aine

Albumine < ou égal 3g/dlI

Anémie pour l'age

Plaguettes > a 450 000/ mm?3 a J7
Globules blancs > a 15 000 / mm?3
ECBU > a 10 globules blancs/ champ

D'aprés Newburger JW et al., Circulation. 2004



Formes incomplétes

Fievre de plus de 5 jours et 2 ou 3 criteres cliniques

ou

Fiévre de plus de 7 jours sans cause retrouvée (enfants < 6 mois+++)

Faire un bilan biologique

CRP < 30 mg/l et VS < 40 mm/h

!

Réexaminer et contrdler le bilan
biologique si la fievre persiste

Echocardiographie en cas de
desquamation en doigt de gant

typique

Traiter

CRP > 30 mg/l et/ou VS > 40 mm/h

!

Au moins 3 critéres biologiques ou plus :

Anémie pour 'age

Non Plaquettes > 450 000/mm?3
Albumine < 30 g/l
ALAT augmentées
Globules blancs > 15 000/mm3
ECBU > 10 globules blancs/champ
Oui

ou

Echocardiographie positive

Echocardiographie positive

Z-score IVAou CD >2,5

Ou anévrisme coronaire (Z-score > 2,5)
Ou plus de 3 criteres :

- dysfonction ventriculaire gauche

- fuite mitrale

- épanchement péricardique

- Z-score IVA ou CD compris entre 2 et 2,5

Bajolle et al. 2018 EMC



Evolution naturelle

1° ) La phase aigué (J0-J10) : atteinte cardiaque rare

2° ) La phase subaigué (J10-J20) : diagnostic de complication
coronaire

3° ) La phase de convalescence (J20-J70) : constatation
d’anévrysmes et de sténoses cicatricielles en cas de complication
coronaire a la deuxieme phase




Exemples d’atteinte coronaires




Dilatation anévrysmale des arteres coronaires

Thrombus
dans I'TVA

(A) IVA=interventriculaire antérieure
(B) thrombus dans I'lVA



Dysfonction ventriculaire gauche sévere en
échographie

Etat de choc dans 7% des cas de maladie de Kawasaki
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Dilatation anévrysmale des arteres
coronaires au scanner




Dilatation anévrysmale de I'lVA en
chapelet au scanner
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Anévrysme coronaire avec sténose
coronaire au cathétérisme cardiaque

o Sténose Anévrysmes et sténoses |
multiples des coronaires &

coronaire
'
B




Atteinte diffuse des axes vasculaires

Foie
.
Dilatation '

fusiforme
)

43 mmiiay

(A) épaississement pariétal hyperéchogene de l'aorte, de I'artéere mésentérique supérieure et du tronc
coeliaque en échographie

(B) dilatation fusiforme de l'artere mésentérique supérieure, du tronc caeliaque au scanner



Le traitement de 1€ intention

Immunoglobulines intraveineuses:
e 2g/kgen 8a 12 heures, a posologie progressive

En association a de l'acide acétylsalicylique (AAS) :
e a fortes doses pour ses effets anti-inflammatoires et anti-
thrombotiques (30-50 mg/kg/j en 4 fois) a la phase aigué

e puis a dose anti-aggrégante plaquettaire rapidement 48-72 h
apres I'apyrexie (3-5 mg/kg/jour)

De Graeff et al 2019, Newburger 2016



CENTRAL ILLUSTRATION Management of Kawasaki Disease

Diagnosis of Kawasaki disease according to American Heart Association criteria*

Anti-inflammatory therapy with intravenous immunoglobulin (IVIG) and ASA (acetylsalicylic acid or aspirin).
Echocardiogram to assess coronary arteries and determine Z score.

Defervescence with no coronary dilation (Z score <2) Persistent/recrudescent fever 36 hrs after IVIG and/or Z score >2.5

Additional anti-inflammatory therapy

v

Repeat echocardiograms until dimensions stabilize

Coronary risk stratification

<2 1 Normal coronary | Antiplatelet therapy 4-6 weeks and cardiac counseling.
arteries No invasive cardiac tests are warranted.

2t0<2.5 |2 Transient dilation |Same as risk level 1

>2.5t0 <5 |3 Small aneurysm | Low-dose aspirin beyond first 6 weeks G:l-) Life-long surveillance tailored
@ to coronary artery status and age:

>5t0 <10 |4 Medium aneurysm | Long-term antiplatelet therapy « Echocardiography (serial)

=10 or 5 Large or giant Long-term antiplatelet plus %) * Angiography (CT, CMR, invasive)
absolute aneurysm anticoagulation therapy, « Stress-testing for inducible myocardial ischemia
dimension +/- beta blockers « Coronary intervention
=8mm
- Catheter
- Surgical

» Counseling
- Exercise recommendations
- Reproductive counseling
- CV risk management

Newburger, J.W. et al. J Am Coll Cardiol. 2016;67(14):1738-49.




Recommandations ameéricaines

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.

3. 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.g., infliximab, corticosteroids) should be considered.

4. 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.

5. Patients with giant aneurysms should have frequent echocardiograms in the first 3 months of illness for thrombus surveillance, even after
dimensions stabilize.

6. Infants under 6 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.

7. Patients with giant CAA (z-score =10) are at highest risk for thrombosis during the first 3 months after tever 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.

CAA = coronary artery aneurysm; hsCRP = high-sensitivity C-reactive protein; IVIG = intravenous immunoglobulin; KD = Kawasaki disease.

Newburger JACC 2016




Surveillance a court terme

Pour les patients sans complication coronaire:
e 1 echo entre 1-2 semaines et 1 echo entre 4-6 semaines (Classe 1)

Pour les patients avec Z score coronaire > 2,0 a la phase aigue:
e 2 echos par semaines jusqu’a I'arret de la progression

Pour les patients avec anévrismes géants:

e 2 échos par semaine tant que les lésions progressent
e 1 écho/sem pdt 45 jours puis

e 1 écho/mois pendant 3 mois (Classe IIA)

Newburger JACC 2016



Antiagrégation et anticoagulation

Patients sans atteinte coronaire:
* Aspirine pendant 6 semaines (Cl 1)

Patients avec atteinte coronaire d’aggravation rapide:

e Hospitalisation pour mise sous heparine (AntiXa 0,5-1)
e Arret si stabilisation; Z score < 10 ou 8 mm

e Aspirine 12 mois

Patients avec anévrysmes géants:
e Hospitalisation pour Heparine et relais AVK (INR 2-3)
e Aspirine a vie



Que faire en cas de persistance de la fievre
apres une premiere cure d’IglV?

Résistants: 15 a 20 % des cas
Associée a un risque plus élevé d'atteinte coronaire

Deuxieme dose d’'IVG

associée a un bolus de corticoides (20-30 mg/kg/jour IV
methylprednisolone)

Discuter: prednisolone p.o. plus prolongé 2-3 semaines
Alternative: infliximab
En cas d’échec: ciclosporine

Newburger JW et al., Circulation. 2004
Egami K et al., J Pediatr 2006



Comment identifier les résistants ?

Score d’Egami (2006)

Age = 6 mois (2 points)

< 4 jours de fiévre (1 point)
Plaquettes < 300.10°%L (1
point)

CRP 2 8mg/dL(1 point)
ALAT > 100 U/L (1 point)

Haut risque si 2 3 points




European consensus-based recommendations for
the diagnosis and treatment of Kawasaki disease -
th e S HAR E i n iti ative Rheumatology 2019;58:672-682

8. Corticosteroid treatment should be given to patients with severe KD?: 1AP

(@ Who are IVIG resistant, that is, with ongoing fever and/or persistent inflammation or clinical signs 1
>48 h after receiving IVIG as a single dose of 2 g/kg. A second dose of IVIG is at the discretion 3
of the treating physician. 4
Kobayashi score >5 (see Supplementary Table S5, available at Rheumatology online) 4
4
4

O
N N e

c) With features of HLH
d) With features of shock

e) Who are under the age of 1 year

f) Who present with coronary and/or peripheral aneurysms

9. If corticosteroids are indicated, the following regimens would be reasonable: 2A

P e e e

—_

Regimen 1: methylprednisolone 0.8 mg/kg BD i.v. for 5-7 days or until CRP normalizes; then convert to
oral prednisone/prednisolone 2 mg/kg/day and wean off over next 2-3 weeks.

Regimen 2: methylprednisolone 10-30 mg/kg (up to maximum of 1g/day) once daily for 3 days followed
by oral prednisone/prednisolone 2 mg/kg per day until day 7 or until CRP normalizes; then wean over
next 2-3 weeks.

Nouveaute 2019: corticoides |V puis p.o. en phase aigue
pour les patients a risque éleve d’emblee ou avec résistance




Quelle est I'histoire naturelle des complications
coronaires de la MK?

e Disparition complete dans plus de 50% des cas méme
en cas d’anévrysme (sauf géant) dans les 2 ans

e Occlusion coronaire; sténoses localisées ou multiples
parfois tres tardives...

e Gravité des lésions tardives car multiples et chirurgie
difficile



Anévrysme géants (1%)

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

Cardiac event free a 30 ans : 30% - e

26% infarctus myocardique

Risque accru dans les 2 ans apres le diagnostic
50% de bypass coronaire a 30 ans



Surveillance a long terme

Immunoglobulines IV a 2 g/kg sur 12 h
Aspirine a dose anti-inflammatoire 60 mg/kg/j jusqu’a disparition de la fievre
Puis relais par AAP 3-5 mg/kg/j

75 %l 20 %l —— —_— l1 %
Y Y

Anévrisme géant
Z-score 210 ou > 8 mm
AAP a vie
AVK pour INR 2-3
Cs a M1, M2, M3, M6, M9, M12
Coronarographie a 1 an

Coronaires Dilatation Petit anévrisme Anévrisme moyen
normales 2,5<Z-score <5 5<Z-score <10

Z-score < 2 iiPZ-SS(;ZI:I;nZe, AAP 1 an AAP a vie
AAP 6 semaines R . Cs a M3, M6, M12 Cs a M3, M6, M12

R . Cs a 6 semaines A X
Cs a 6 semaines Coroscannera 1 an Coroscannera 1 an

I I I
I ! ; T S
Méme Si Normali- Si
Arrét i Si Si persistance sation persistance

Normali- Si

o sation persistance . D - L R
aspirine N - persistance| | normalisation Aspirine Aspirine Aspirine a vie
Arrét Maintien

Cléture aspirine asirine E Maintien Aspirine a vie avie avie Maintien AVK
du ClétFL)Ire o 052_5 i aspirine + double + double | | + double | |+ double AAP
dossier Cs/an AAP AAP AAP + BB

dossier ans Cs/an Cs/an Cs/an Cs/6 mois

Prévention des FDRCV pour tous !

Figure 2. Arbre décisionnel. Prise en charge proposée par le centre de référence Malformations Cardiaques Congénitales Complexes (M3C) Necker. IV : p
voie intraveineuse ; AAP : aspirine a dose antiagrégante plaquettaire ; Cs : consultation ; AVK : antivitamine K ; INR : international normalized ratio ; FDRC\
facteurs de risques cardiovasculaires.

Bajolle et al. 2018 EMC



Devenir a long terme

TABLE 2 Principles in the Long-Term Management of Patients With KD

1. On the basis of available data, patients with no demonstrated coronary artery
dilation by echocardiogram with excellent visualization of all arterial segments

during the first weeks of illness appear to have normal cardiovascular status in
early adulthood.

2. Remodeling (so-called regression) of aneurysms, especially if moderate or large,
to normal internal lumen diameter is often accompanied by luminal
myofibroblastic proliferation and abnormal vascular reactivity.

3. Patients with persistent CAA are at lifelong risk of progressive coronary artery
stenosis or occlusion and worsening ischemia.

4. Patients with CAA documented at any stage require lifelong cardiovascular
surveillance tailored to disease severity and age.

5. Testing should minimize exposure to ionizing radiation whenever possible.
6. Sedentary life-style should be avoided.

7. Women with coronary aneurysms can carry pregnancy successfully, but should
have reproductive counseling.

8. Monitoring and counseling regarding traditional CV risk factors is appropriate to

reduce the likelihood of later atherosclerosis.

Newburger JA(

C 2016




Définition de MIS-C: multisystem
inflammatory syndrome in children

Eur J Pediatr (2021) 180:307-322

309

Table 1

Case definitions for SARS-CoV-2-associated multisystem inflammatory syndrome in children

Royal College of Paediatrics and Child
Health, UK

Centers for Disease Control and Prevention
(CDC), USA

World Health Organization (WHO)

A child presenting with persistent fever
(>38.5 °C), inflammation (neutrophilia,
elevated CRP, and lymphopenia) and
evidence of single or multiorgan
dysfunction (shock, cardiac, respiratory,
kidney, gastrointestinal, or neurological
disorder) with additional features™.

This may include children fulfilling full or
partial criteria for KD.

Exclusion of any other microbial cause,
including bacterial sepsis, staphylococcal
or streptococcal shock syndromes,
infections associated with myocarditis such
as enterovirus (waiting for results of these
investigations should not delay seeking
expert advice).

SARS-CoV-2 RT-PCR test results may be
positive or negative.

*Additional features:

Clinical:

Most: oxygen requirement, hypotension

Some: abdominal pain, confusion,
conjunctivitis, cough, diarrhea, headache,
lymphadenopathy, mucus membrane
changes, neck swelling, rash, respiratory
symptoms, sore throat, swollen hands and
feet, syncope vomiting;

Laboratory:

All: abnormal fibrinogen, high D-dimers,
high ferritin, hypoalbuminemia;

Some: acute kidney injury, anemia,
thrombocytopenia, coagulopathy, high
IL-10, high IL-6, proteinuria, high CK,
high LDH, high TG, high troponin,
transaminitis;

An individual aged <21 years presenting
with fever*, laboratory evidence of
inflammation**, and evidence of clinically
severe illness requiring hospitalization,
with multisystem (> 2) organ involvement
(cardiac, renal, respiratory, hematologic,
gastrointestinal, dermatologic or
neurological);

AND

No alternative plausible diagnoses;

AND

Positive for current or recent SARS-CoV-2
infection by RT-PCR, serology, or antigen
test, or COVID-19 exposure within
4 weeks prior to the onset of symptoms.

*Fever <38 °C for >24 h, or report of
subjective fever lasting > 24 h.

**Including, but not limited to, one or more of
the following: an elevated CRP, ESR,
fibrinogen, procalcitonin, d-dimer, ferritin,
LDH, or IL-6, elevated neutrophils,
reduced lymphocytes and low albumin.

Additional comments:

Some individuals may fulfill or partial criteria
for KD but should reported if they meet the
case definition for MIS-C;

Consider MIS-C in any pediatric death with
evidence of SARS-Cov-2 infection.

Children and adolescents 0—19 years of age
with fever >3 days;

AND two of the following:

1. Rash or bilateral non-purulent
conjunctivitis or muco-cutaneous
inflammation signs (oral, hands or feet).

2. Hypotension or shock.

3. Features of myocardial dysfunction,
pericarditis, valvulitis, or coronary
abnormalities (including echo findings or
elevated troponin/NT-proBNP),

4. Evidence of coagulopathy (by PT, PTT,
elevated d-dimers).

5. Acute gastrointestinal problems (diarrhea,
vomiting, or abdominal pain).

AND

Elevated markers of inflammation such as
ESR, C-reactive protein, or procalcitonin.

AND

No other obvious microbial cause of
inflammation, including bacterial sepsis,
staphylococcal or streptococcal shock
syndromes.

AND

Evidence of COVID-19 (RT-PCR, antigen
test or serology positive), or likely contact
with patients with COVID-19.

Consider this syndrome in children with
features of typical or atypical KD or toxic
shock syndrome

Sperotto et al

. 2021 Review



MIS-C

Tableau clinique: fievre, asthénie, rash cutanée,
symptomes digestifs+++, signes de choc

Covid-19 +: PCR (20-50%) ou sérologie ou contact
familial -> phénomene immunologique tardif ?

Délai infection Covid- symptbmes: jours a mois
Biologie: CRP, VS, PCT, ferritine, IL-6, fibrinogene
éleve++, leucocytose, Hb et plag normal ou diminué
BNP et troponine trés éleveée

Atteinte cardiaque:
— Dysfonction myocardique: 35-100% ->inotropes, VM, ECMO
— Dilatation coronaire: 6-24%, rares anévrismes
— Arythmies: 7-60%-> anomalies ST, QT, BAV , fibrillation

Sperotto et al. 2021 Review  European journal of Pediatrics (2021) 180:307-322



MIS-C et Kawasaki

MIS-C Kawasaki

« Enfants plus agés : moy 8-9 ans 0-5 ans
: Slymptomestdlgesrt]lfs au premier plan Atteinte coronaire 25%
plus souvent en choc Kawasaki choc syndrome: 7%

« Atteinte cardiaque plus frequente

50%
BNP et troponine plus elevée /

Cardiomyopathie
septique




Endocardite




Endocardite infectieuse

Def: Infection/inflammation de I'endocarde = valves cardiaques
Dg: Echographie trans-thoracique voire ETO
- El des VAV: sur le versant auriculaire

- El des valves sigmoides: sur le versant ventriculaire

 Pas d’ATB a l'aveugle
 Scanner total body (cérébral, thoracique et abdominal)
« Examen ophtalmologique, bandelette urinaire

 Recherche porte d’entrée: examen dentaire, ORL, cutané, digestif,
urinaire, KTC...



Table 11  Modified Duke criteria for the diagnosis of infective endocarditis (adapted from Li et al.™)

MAJOR CRITERIA

Blood cultures positive for IE:

+  Typical microorganisms conystest with IE from two separste blocd cultures
Viridass stregrococd, Surepoacocius bovts, HMACEX group, Staplnfocecos owews; or
Community.acquired enserococcl, in the absence of a primary focus;
o
* Miroorganisms conusteat with IE from persistently positive tlood cultures:
At least two positive blood cultures of blood sampies drawn > 12 h part o
Al of three o a majority of > 4 separate cultures of blood (with first and last sample
drawn ar least 1 h apart)

or
* Single postive blcod culture for Coxiels burnetii or phase | IgG antibody titer > 1 :300

MINOR CRITERIA

* Predispos sing heart ivoc] injection drug use
* Fover: emperature C
* Vascular phencmena: major arteral emboli, septc pulmonary infarcts, mycotic aneurysm, intracranial haemorrhages, conjunctival
haemorrhages, janeway lesions
¢ Immunclogic phanomena: glomeruonephrits, Osler's nodes. Roth's sposs, rheumatoid fictor
* Microbological evidence: positive blood culture but does not meet 2 major crteron or
wrological evidence of active infection with organism consistert with IE

Diagnosis of |E is definite in the presence of Diagnesis of |E is possible in the presence of

2 moke citer's, or I mayor and 1 mincr crderis, or

T magyr ond ) minge origena, o § menor arnteria

5 minor itera

Adapted from LI S Seccn D) Mck N Netthes & Fowler VG, ). Ran T, Bashore 7, Corey GR. Proposed modfications 10 e Dok oriterss for the dagnosis of nfecive
endocardtis. O Infect D% 2000306033458



Endocardite: germes

« Streptocoques ++ 40%
= Staphylocoques 40%

= Autres : 10%

« Escherichia Coli
« BGN
« HACEK

= Hémocultures négatives: 5 a 10%



Table 12 mammh-mmﬁ

Premature mitral valve closure and other signs of elevated diastolic pressures



Endocardite: Traitement meédical

« Principes généraux
« Bi-therapie ATB
« Bactericide
« Intraveineux
« Prolonge: 4 a 6 semaines
« Adaptee (antibiogramme)
« Taux seriques efficaces



Endocardite: Traitement chirurgical

« Indications
« Complications hemodynamiques
« Sepsis non controlé
« Embol gauche
« Vegetation > 10mm
« Abces
« Types de chirurgie
=« Eviter prothese mecanique
« Plastie, Ross, homogreffe



Endocardite: prévention

Table 4 Cardiac conditions at highest risk of infective endocarditis for which prophylaxis is recommended when a
high risk procedure is performed

Class* Level

Recommendations: prophylaxis

Antiblotic prophylaxis should only be considered for patients at highest risk of IE s C
1. Patients with 1 prosthetic valve or 3 prosthetic material used for cardiac valve repair
2. Patlents with previous 1E
3. Patients with congenital heart disease
& Cymouc congenital heart &sease, withowt sargical repaie, o with residual defects, palfative shunts o conduts
b. congenital heart dsease with complete repar with prosthecc material whether placed by surgery or by
porcutanecus technique, up to 6 months after the procedure
c. when a resdual defect persists at the site of implantation of a prosthedic material or device by cardiac surgery
or porcutanocss technique

Antidiotic prophylaxis is no longer recommended in other forms of valvular or congenital heart disease m C

Uliss of recommendation
"Levd of evidence



Endocardite: prévention

Table 5 Recommendations for prophylaxis of infective endocarditis in highest risk patients according to the type of
procedure at risk

Recommendations: prophylaxis Class* Level®

A - Dental procedures:

Antibiotic prophylaxis should only be considered for dental procedures requring mangulation of the gingval or Ila C
periagical region of the toeth or perforation of the ond mucesa
Antiblotic prophylaxisis not recommendedfor local anaesthetic njections i nonvnfected ussue, remeval of n C

sutures, dental X.rays, pacement oF ment of removable prosthodontic or orthodontic appliances or braces
Prophylaxis is also not recommended following the shedding of deciduces teeth or trauma to the ips and oral macosa

C - Gastrointestinal or :
Antibiotic prophylaxislis not recommendedffor gastroscopy. colonoscopy. Cytoscopy of transcesophageal u C
echocardography

 Antibiotic .noc any procedure ] C

s of recommendation,
Level of avidence
or mamagement when infections are presert, please refer to text



Endocardite: prévention

Table 6 Recommended prophylaxis for dental procedures at risk

Situation Antibiotic Adults Children
- No allargy to panicilin or ampicilin Amadcilin or ampiclin® 2zpooriv 50 mg/eg po orix
Allergy to penicilin or ampicilin Cincarmycin &00 mg p.o.or L 20 mg/kg po.or Lx

Cophidosporns sthoukd not be wned 0 patienss with maphylasls, angio-oedema, or urscara ater intake of penicibn and ampiclin
" Alnerrutively cephalexin 2 g Lv. or 50 mgfiq Lx. for chilkdren, cefazoln or ceftriaxcne 13 Lv. for aduts or 50 mgig Lv. for chidren



POPULATION CONGENITALE - ENFANTS

Infective Endocarditis in Children With Congenital
Heart Disease
Cumulative Incidence and Predictors

100

Cardiac surgery 6 months before
534 11.43) ——
34 279 enfants avec CC suivis de 0 a 18 ans @ >
6.44 (3.95-10.50) ——
Incidence annualisée = 4.1/ 10 000 pt-année Endocardial cushion defects
5.47 (2.89-10.36) I
Left-sided lesions
1.88 (1.01-3.49) ——
Right-sided lesions
Table 2. Lesion Group-Specific Cumulative Incidence and Incidence Rate of IE in Children With CHD 122052286 B
' Patent ductus arteriosus I
Cumulative Incidence (35% CI) per 1000 Children incidence Rate (95% C) per 125 050313 -—
CHD Lesions 0-6 y 0-12 y 0-18 y 10000 Person-Years Ventricular septal defect ——
0.97 (0.56-1.66)
Cyanotic CHD 168(11.9-238)  233(17.0-318)  31.0(225-42.7) 20.7(154-21.7)
Other CHD I T—
Endocardial cushion defects 55(2.3-13) 8.7 (4.1-18.6) 11.1(54-229) 7.7(39-154) 186 (1.013.42)
Left-sided lesions 21(1.3-57) 48(26-8.7) 79(44-140) 44(26-74) Age: g.;sy:;?“ y -
.96)
Right-sided lesions 2.3(1.0-55) 2.3(1.0-55) 4.2(1.5-11.5) 29(1.3-65
3.6 years
Patent ductus areriosus 320471 320471 32(14-T1) 35(16-7.1) 191 (44151 -
Ventricular septal defect 20(1.2-3.2) 24(15-38) 32(1.9-6.3) 24(15-3.7) Malesex 1,09 (0.80-1.50) e
Atrial septal defect 19(1.3-29) 22(15-34) 30(1.9-48) 23(1.6-34) l | |
Other CHD 29(1.4-58) 37(18-1.3) 55(29-10.6) 37(20-6.7) o . 10 ;
Overal 32(26-39) 42(35-5.1) 6.1 (5.0-75) 41(35-49) Adjustedrte o (O5% confdence interval

CHD indicates congenital heart disease; Cl, confidence interval; and IE, infective endocarditis.



POPULATION CONGENITALE - ADULTES

Table4 Prediction model for developing IE, and score
chart for the risk of developing IE up to 5 and 10 years

Predictor HR(95% Cl)  Points
Baseline valve-containing prosthetics  3.57(2.38-536) 3
Main defect’
Pulmonary atresia with 405(1.85-886) 3
ventricular septal defect
Double-outlet right ventricle 301(091-994) 2
Tetralogy of Fallot 181(099-333) 1
Univentricular heart 169(0.51-554) 1
Left-sided lesions 1.55(0.99-244) 1
Other 1 0
Multiple defects 168(1.15-246) 1
History of IE 221(1.22-401) 2
Male 189(1.28-281) 1
Score (sum points)
............................................................... g
0 1 23 45 67 8>8
Predicted Syearrisk(¥) <1 <1 11 12 3479
Predicted 10yearrisk(%) <1 1 1 1 3 3 5 7 1215

Registre CONCOR (14 224 patients>18 ans)
Incidence El : 1.33/1000 pt-years
Prothese valvulaire: HR=3.57(2.58-5.36)

—

— o
Bascline prosthetics 3-year 10-year

--—‘I‘~

6o mamEn Nonvalve<contamng onlv 0.3% 02405 05%03.07)

— NI 02%01403) 04%0206)

Cumulative Incidence of 1E (96)
e

L) L) L) A

L}

0 2 8 | 12
Nrat nsk: Follow-up Time (Years) NrlE
6 132 1031 M 58 367 1% 4
S22 4112 67 07 1631 147 48 I8
46 683 4685 3619 1 1369 480 2

i -
P
o

Kuijpers et al. Eur Heart Jour
2017



INCIDENCES COMPARATIVES

Valve Melody : 0.8 — 3% pt-année

Incidence
Mortality

404

Valves/conduits pulmonaire chir : 0.5 - 3% pt-

TAVI: 0.67 — 2.1% pt-année

Incidence or mortality ases [ spelfs] or deaths

W04
Incidence: change in beved -0.45, 95% C1-2.54 10 163 peO.6%; change in shope 0-11, §5% C1 0.0 10 016, p«0-0001
Mortality: change in level -0.09, 95% 01 -0.5210 037, p«0.689; change In skope0 01, 95% (1-0.01 to 0.02, 0 394

0 ! T T T T T T T L SN B B B

Valves Ao/mitrale chir : 0.3 — 1.2% pt-année FELLPEPELELIEPS

Nonth, year

Dispositifs electroniques implantables : 1.9/1000 device-année

Patients avec CC: 0.4 — 1.33 /1000 pt-année

Miranda et al. Eur Heart Jour 2016

Wang et al. JAMA 2007

Rushani et al. Circulation 2013

Population générale : 30 -100/ million pt-année Habib et al. Eur Heart Jour 2015
Dayer et al. Lancet 2015




VALVES PERCUTANEES VS CHIRURGICALES

1.01 %%
- 100 g g
32 + —_ ‘ L L — . - Homograft
<100 ety it 054 e £ ’
:‘E l-odl-l‘ é ..l 3
E > 90+ CE—— W. - lody
3 3 .
g g 8- 20,029 Ep— T
S 50 == Surgical & - PPVl 3
E = Transcatheter g Congn
= S 75 4 E 0.7
z &
< 70 -
:
= c 1 | | 65 v T v T v T v T 0.6
0 20 40 0 10 2 % “ 0.00 5 60 10I00 15|00 20'00
Time to event (months) Time (months) ' . Follo\;v-up time ();ears) ‘
134 chir et 208 percut (33 Sapien) 195 chir et 93 percut (0 Sapien) 631 chir et 107 percut (0 Sapien)
Incidence IE: 0.5 vs 1.5 %pt/années Incidence IE: 1.2 vs 3.9 %pt/années Incidence IE: 0.8 vs 2.7 vs 3% %pt/années

Lluri et al. CCl 2017 Malekzadeh-Milani et al. JTCS 2014 Van Dijck et al. Heart 2014



SUBSTRAT VALVULAIRE

Author Year n Substrate El El Annualized Median
Cumulative Incidence Follow-up
incidence (% pt-year) (years)
Albanesi 2014 12/106 Contegra 1.3 7.6
Malekzadeh 2014  5/190 Homografts 2.6 2
Contegra
Ramanan 2015 6/115 Freestyle 5.4 - 4.3
Mery 2016  23/586 Homograft 4 - 7
Contegra
Porcine valve
Ugaki 2016 21/298 Contegra 7 - 3.4
Homograft

Tous les dispositifs valvulaires sont susceptibles d’'étre le
siege d'une EI
Avec une incidence variable mais significative

Albanesi et al. EJCTS 2014

Ramanan et al. Ann Thorac Surg
2015

Ugaki et al. Ann Thorac Surg 2016
Mery et al. JTCS 2016



SUBSTRAT VALVULAIRE

1.04%%
2
= - Homograft
5 091
4
2 2 Melody
- |
§ zo.s- ‘
g
g
85% g Contegra
— Homografty S 0.7
- . G700 jUguide Grafts
e Porcine heterograts
80%
0 1 2 3 4 5 6 7 8 9 10 -
A Years from conduit implantation 0.00 5.00 10.00 1500 2000

Follow-up time (years)

« Comparés aux homogreffes RR=8.7 and 9.7 pour Melody et Contegra

Malekzadeh-Milani et al. JTCS 2014 Mery et al. JTCS 2016
Van Dijck et al. Heart 2014 Ugaki et al. Ann Thorac Surg 2015



SUBSTRAT VALVULAIRE

A Systematic Review of
Infective Endocarditis in Patients o ane
With Bovine Jugular Vein Valves 7063 patients

Compared With Other Valve Types incidence cumulative globale = 2.5%
VJB vs autres substituts : 5.4% vs 1.2%; p < 0.0001

Méta-analyse sur |IE chez les patients avec RVP chirurgical ou

FIGURE 2 Incidence of Infective Endocarditis in BJV Compared to Other Valves

A p < 0.0001 B ' ns
)
0201 0.20 .

é 0.15 4 0.45- '
_g 0104 0.104 - .
8 ‘

Y 008 005{

MO L -
Mot .
0.00 b, Wb 0.00 - -
All others Contegra Melody

Sharma et al. JACC Int. 2017



VALVE SAPIEN

TABLE 1 Patient Demographics, Procedural Data, and Post-Procedural Outcomes

PPVI With PPVI With
Melody Valve Sapien Valve Standardized
(n=32) (n=47) Difference
Age (yrs) 19.9 (15.8-28.9) 26.3 (18.9-39.9) 0.58*
Weight (kg) 56.5 + 13.5 65.8 £ 17.6 0.59*
Male (%) 53.1 66.0 0.26
Genetic syndrome (%) 18.8 10.6 -0.23
History of severe infectious 9.4 8.5 -0.03
disease (%)

History of endocarditis (%) 6.3 2.1 -0.20
Pacemaker/denbrillator (%) 6.3 10.6 0.16
Congenital heart diseases (%)

Conotruncal malformation 81.3 68.1

Ross procedure 9.4 21.3

TGA 3.1 0.0

PA-IVS/PVS 31 43

DORV 3.1 6.4
RVOT (%)

Native RVOT 3.1 255

Bioprosthesis 9.4 23.4

Homoaraft 250 319

Conduits 62.5 19.2
RVOT lesion (%)

Stenosis 34.4 50.0

Regurgitation 0.0 35.7

Mixed 15.6 14.3

Hascoet et al. JACC Int. 2017

Infective Endocarditis Risk After
Percutaneous Pulmonary Valve
Implantation With the Melody
and Sapien Valves

TABLE 1 Continued

PPVI With PPVI With
Melody Valve Sapien Valve Standardized
(n=32) (n=47) Difference
Infective endocarditis during 25.0 0.0 -0.80*
follow-up (%)
Pulmonary valve replacement 25.0 43 -0.59*
during follow-up (%)
Percutaneous 31 21 -0.06
Surgical 21.9 21 -0.63*
Death during follow-up (%) 31 2.1 -0.06

Values are median [interquartile range] or %. Standardized difference computed as the difference in means or
proportions divided by the SE. *Significant imbalance.

DORV = double-outlet right ventricle; PA-IVS = pulmonary atresia with intact ventricular septum; PPVI =
percutaneous pulmonary valve implantation; PVS = pulmonary valve stenosis; RVOT = right ventricle outflow
tract; TGA = transposition of the great arteries.




VALVE SAPIEN

COMPASSION TRIAL
m -
79 patients, Lésions mixtes '90_ - i 1
Suivi médian 3 ans 0
&
Table 9: Incidence of Site-Reported Serious Adverse Events by Study Visit (with CEC adjudication E 0+
where available) in the Safety Population (N=79) S 50 -
<30 Days 31 - 368 Days All Events =
Patients with Patients with Patients with % .
Adverse Event Events Event Events Event Events Event 04
Any Serious Adverse Event 29 [ ¥71929.0%) | 22 | 1379(16.5%) | 132 | 38/79(48.1%) 2-
Other 2 2/79(2.5%) 10 6/79 (7.6%) 371 1379(16.5%)
Infection (excluding endocarditis) ol umasw | 3 | ymesw | 12 | weeem 10+
CHF Lo umas% | o | umeow) | 1| 471961%) S —
Electrolyte and/or CBC and plateletcounts | 1| 1/79(13%) | 2 UM03%) | 11| YRS%) 6o 6 R B W 3 3 &£ & N ©
abnormal Months from Procedure
Valve stenosis 0 | 009000%) | 1 UM03% | 9 | 619(1.6%)
Arthythmia 2 279(2.5%) 0 0/79 (0,0%) § 6/79(7.6%) At Risk | 79 69 6l 5 9 " 13 2% 3 .} 10
arditis 1 1779 (1.3%) 2 2/79(2.5%) ] 419(5.1%)
L S I S J 3 FIAR JZ ARIN A ATAR JA AR\ I3 FIMA 17 AN

Edwards SAPIEN XT Transcatheter Heart Valve with the NovaFlex1Deliv-

ery System. Vol. 2016. https://www.accessdata.fda.
anviedrh doee/ndf12/n1200N0AcN37A NAlf



PREVENTION - EDUCATION

Table3 Cardiac conditions at highest risk of infective

endocarditis for which prophylaxis should be
considered when a high-risk procedure is performed

Recommendations

Antibjoti for
ents at highest risk for IE:

(1) Patients with any prosthetic valve, including a
transcatheter valve, or those in whom any
prosthetic material was used for cardiac

(2) Patients with a previous episode of IE.
(3) Patients with CHD:

(a) Any type of cyanotic CHD.

(b) Any type of CHD repaired with a
prosthetic material, whether placed
surgically or by percutaneous techniques,
up to 6 months after the procedure or
lifelong if residual shunt or valvular

regurgitation remains.

Antibiotic prophylaxis is not recommended in
other forms of valvular or CHD.

Class* | Level®

Antibiotic prophylaxis should only be
considered for dental procedures requiring
manipulation of the gingival or periapical
region of the teeth or perforation of the oral

for local anaesthetic injections in non-infected
tissues, treatment of superficial caries,
removal of sutures, dental X-rays, placement
oradjustment of removable prosthodontic or
orthodontic appliances or braces or following
the shedding of deciduous teeth or trauma to
the lips and oral mucosa

B. Respiratory tract procedures®

¢ Antibiotic prophylaxis is not recommended

for respiratory tract procedures, including
bronchoscopy or laryngoscopy, or transnasal
or endotracheal intubation

C. Gastrointestinal or urogenital procedures or TOE*

¢ Antibiotic prophylaxis is not recommended

for gastroscopy, colonoscopy, cystoscopy,
vaginal or caesarean delivery or TOE

D. Skin and soft tissue procedures®

o Antibiotic prophylaxis is not recommended

for any procedure



FACTEURS AGGRAVANTS

Table 1. Details of the 14 adex Bleodsiream Bacterial Infection Cases
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Cas clinique: Pierre Hervé, né le 26/06/1995

Septembre 2011: épisode fébrile d'allure grippale

Octobre 2011: arthralgies et réapparition de la fiévre 3 39° Cen
plateau avec des myalgies et éruption cutanée.

Décembre en Tunisie: aggravation des symptomes avec fievre
asthénie, arthralgies des genoux, coudes, chevilles, poignets et
doigts bilatérales et altération de |'état général avec une perte de
7 kg en un mois.

Janvier 2012 : hospitalisation
— Syndrome inflammatoire.

— Myélogramme normal pour une suspicion de maladie de Still
devant cette fievre prolongée

— transfert...












Résultats

Clinique:

ECG:
ECHO:

Pouls amples, TA: 108/33,
souffle systolique et diastolique
BAV |

végétation hyperéchogene mobile de 10 x 8 mm sur la grande valve
mitrale.

perforation de la grande valve avec une fuite.

bicuspidie aortique.

végétation de 5 mm sur la sigmoide aortique postérieure. Il n'y a pas de
perforation vue sur les sigmoides aortiques. Il n'y a pas d'abces du trigone
aortique vu.

La fuite aortique avec pression diastolique basse et reflux diastolique au
niveau de l'isthme aortique supérieur a 0.35 m/s. La fuite aortique est
tres excentrée.

épanchement péricardique circonférentiel de 10 mm non compressif.
VG dilaté



Attitude

— Hémocultures: positives a Streptococcus mutans sensible a la Ceftriaxone.
— Consultation stomato, ORL: RAS

— Cutanée: éruption cutanée maculo-papuleuse érythémateuse sur la jambe
et les membres supérieurs et une lésion purpurique sur l'index droit.

— Fond d'ceil: taches de Roth en périphérie et para-maculaires et un signe de
Tyndall vitréen.

— Scanner thoraco-abdomino-cérébral a montré un abces sur le pole inférieur
de chaque rein et également des images suspectes d'emboles cérébraux

— IRM cérébrale : plusieurs emboles de petite taille dans différents territoires
droits et gauches notamment capsulo-lenticulaires droit et dans le
pédoncule cérébral droit. Ces emboles sont d'ages différents. [l y a
également une lacune du corps calleux de la substance blanche frontale
interne évoquant une lacune anoxique plus ancienne.

— Que faites-vous?



Attitude

— Traitement initialement probabiliste par Claforan,
Gentamycine et Fosfomycine.

— Puis arrét Fosfomycine
— Indication opératoire rapide (J5 ATB):

e Abces du trigone, perforation mitrale et Ao
e Plastie mitrale et Bentall avec homogreffe aortique
e 6 semaines ATB

Byrne et al., Ann Thorac Surg 2011; 91:2012-9)



Byrne et al., Ann Thorac Surg 2011; 91:2012-9)

B) Timing of surgery in patients with neurologic com-
plications
1. In patients who have had a major ischemic stroke

or any intracranial hemorrhage, it is reasonable to
delay valve replacement for at least 4 weeks from

the stroke, if possible. (Class Ila, Level of evi-

B) Native aortic valve endocarditis with perlannular
abscess

1. When perlannular abscess Is assoclated with [E, it

Is reasonable to use a mechanical or stented tisswe

Sl valve if radical debridement is camried oul and the
2] If there is a decline in cardiac function, recurrent Y
valve can be anchored to healthy and strong tis-

stroke or systemic embolism or uncontrolled in- ! )
fection despite adequate antibiotic therapy, a ‘ i may be reasonable 10 use a homograft is native

delay of less than 4 weeks may be reasonable, aortic valve endocarditis with periannular abscoss

particularly in patients with small areas of brain and extonsive annular or aortic wall destrwetion
infarction. (Class IIb, Level of evidence C) requiring aortic root replacement/recanstruction or
extensive aortic-ventricular discomtinuity, (Class 1ib,

II) Aortic Valve Endocarditis Level of evidence B)

A) Native aortic valve endocarditis

1. When surgery is indicated, a mechanical or
stented tissue valve is reasonable in native
aortic valve endocarditis if the infection is
limited to the native aortic valve or to the
aortic annulus, Valve choice should be based
on age, life expectancy, comorbidities, and
compliance with anticoagulation, (Class 1la,
Level of evidence B)

. A homograft may be considered in native aor-
tic valve endocarditis when the infection is
limited to the native aortic valve or to the aortic
annulus, (IClass 1Ib, Level of evidence B)

L]



Léo — VDDI réparé a 1.5 ventricules

10/10/12: Consultation aux urgences NEM: syndrome fébrile
ressemblant a un syndrome grippal.

« DS: Je I'ai surtout vu pour m’assurer qu’il n’y avait pas de
vegeétations quelque part dans ce cceur :iln'y en a pas. Il a
simplement un syndrome grippal. «

24 apres: choc septique a staphylocoque doré

Porte d’entrée?



Léo

08/12/2012

KONNO BENTALL.

REMPLACEMENT DU TUBE VD/AP.
DEBRIDEMENT DES ABCES CARDIAQUES.

Durée de CEC : 335 mn (quasi 6 h!!!!)
Durée de clampage aortique : 146 mn + 23 mn



J10 post op




J10 post op
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Léo

réapparition des végétations pulmonaires a J10
collection autour du tube de Ven Pro.

Le scanner réalisé le 20/12/2012 montre des collections rétro-
sternales probablement abcédées.

Inscription sur liste le 23.12.2012
Transplantation cardiaque le 30/12/12



Myocardites aigués
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Généralités

e Série autopsique: identification d’'une myocardite dans 8,6% a
12% en cas de mort subite

e Evolution vers la CMD possible et non exceptionnelle

Acute Prase Subacute Chronic Phase
YA wole o) Phase [MENS (T ey
J. TR W TR W
Srys ;
—3 ) 7110 1418
v
e
TCE O WL
& &
rew gh
2o
Yyy
A
iy
&b b
m Tine Course of Vieal Myocanditis
Tow AN f v “'.-‘..‘-'A-;"-\'.—‘ NS YoM D P The A8 iy F OO 1A Oy 2 e O
e T e o e hate 2ower) £ e seedy 12 soversl oy Mod%ed Pon oy () Kindermann, JACC 2012




Etiologies des myocardites

Kociol et al

Connective Tissue
Discase

SLE RA Scleroderma

Polymwyositis/dermatomyosit's

— GOM, Sarcoedoss Kowasak, Celing 180
Antibiotics: Peniciin, Cephalosponn,
Sulfonsmides. isoniasd
=-{ Autoimmune :
Mypersensithvity IOther: Smallpos veccme, Dobutamine,
Myocarditis Clozapine/Olanzagine, Dinretics,
= Methy'doga, Indomechacin, Tetanus
— Eosinophilic towoid, Phenytoin, Carbamazepine
Endomyocardial
Flbrosis idicpathi |
Cyclophosphamide
Arsenic Hypereosinophilic [eactive Parastic, Churg-Strauss,
- Toxic Cocaine Syndrome Familial
Checkpoint inhibitors
Inflammatory athificarpian/ity Neoplastic I
. — bites
Cardiomyopathy
=3 Protoana Chagas, Toxoplasmos s, Malara, Babesa
Aspergiiiosis Actinomycoss, Candidasis Coccidiomycoss,
Cryptococcus, Mistoplawmas i Nocardia Mucormycotis
— Fungal
staphyiococous, Streptococcus  Borreins burpdorferi (Lyme)
Clestridia, Mycopiasemd tuberculoss Tularemia, Syphils,
Infecti - Bacterial Gonococous Mycobacterium sp. Meemophibus, Salmonella, Rickettsia
- niectious (Inciugng Conlells burnetti. typhu)
Rdencvirus, [nterovirgses (esp Coxsacikie ), Parvovirus 819, Mep C/D,
Viral V. CMY, Influenza, BBV, HIVE, Acboviruses (e g Oengue, Yellow
fever), Varicella Variols, Mumgs, Polio, Rubella, RSV, Saffold
cordiovieys
Parasital

*infiltrates may be monocytic or
sometimes eosinophilic

Schisrosominsis Opsticercus Echinococcus, Trichinoss

o I | N | 0

I il
o H

all 1 1 B [N

Recognition and Management of Fulminant Myocarditis




Diagnostic positif

Clinique évocatrice:

— douleur thoracique, fievre (30%), tachycardie (58%),
dyspnée (68%)

— Choc cardiogénique (Forme fulminante, 5-10/1 mill
d’habitants/an)

— Mort subite (TDR ou TDC)

Biologie: Troponine, BNP ou N-proBNP
ECG: infarctus du myocarde
Echocardiographie: dysfonction modérée a sévere

IRM et/ou biopsie endomyocardique (BEM)
Sérologies virales peu utiles en pratique clinique



Criteres de Dallas historiques (1986)
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Magnani JW et al. Circulation 2006  Cooper LT et al. Circulation 2007



Problemes des criteres de Dallas

Myocardite avec atteinte hétérogene du myocarde -
> Biopsies multiples > 5

Geste invasif: mortalité 0,5%, complications 5%:
perforation cardiaque, hémopéricarde, tamponnade

Geste plus risqué chez le nourrisson
Variabilité d’interprétation méme entre experts

Table 1. Risks Associated With Endomyocardial Biopsy in
546 Procedures

« Goldstandard » mais discutée ++ wusomane

Sheath insertion 15 (2.7%)
12 (2.0%) arterial puncture during local anesthesia
2 (0.4%) vasovagal reaction
1 (0.2%) prolonged venous oozing after sheath removal
Biopsy procedure 18 (3.3%)
1.1%) arrhythmia
1.0%) conduction abnormalities
0.7%) possible perforation (pain)
0.5%) definite perforation (pericardial fluid)
2 of 3 patients with definite perforation died

6 (
5(
4
3(

Data derived from Deckers et al (20).



Indication d'une BEM

Unexplained Acute Cardiomyopathy *

Requiring inotropic or mechanical circulatory
support, Mobitz type 2 second degree or higher
heart block, sustained or symptomatic ventricular
tachycardia or failure to respond to guideline based
medical management within 1-2 weeks?

Yes-Endomyocardial Biopsy
COR I/LOE B

No- Cardiac MRI
COR 2B/LOEC

Kocioletal  Circ 2020

Figure 3. Indications for endomyocardial
biopsy (EMB).

Guideline-based algorithm for whether EMB

is indicated. COR indicates Class of Recom-
mendation; LOE, Level of Evidence; and MR,
magnetic resonance imaging. *Usually a dilated
cardiomyopathy. Fulminant myocarditis may
have normal end-diastolic diameter with mildly
thickened walls. Exclude ischemic, hemodynam-
ic (valvular, hypertensive), metabolic, and toxic
causes of cardiomyopathy as indicated clinically.
Reprinted from Bozkurt et al.? Copyright ©
2016, American Heart Association, Inc.

Recognition and Management of Fulminant Myocarditis



Lake Louise Criteria: IRM

Trois séqguences IRM contributives:

1. Edemeen T2

2. rehaussement précoce du myocarde
3. rehaussement tardif du myocarde

Diagnostic positif si > 2 criteres :
— Hypersignal T2

— Ratio Signal myocarde / muscle périph augme|== s m =i m T s

Gadolinium

— Hypersignal en rehaussement tardif

Refaire IRM a 1-2 semaines si:

— 0O critere mais symptomes trop récents, forte suspicion clinique
— 1 seul critere présent

Friedrich MG et al. JACC 2009




Traitement en fonction de la forme clinique

Myocardite segmentaire focale: Repos

Myocardite aigué diffuse chez I’enfant
— Surveillance +/- assistance circulatoire (HNF)
— Traitement d’attaque:

e Immunomodulateurs, immunosuppresseurs, Anti-
inflammatoire, immunoadsorption

Myocardite fulminante
— PEC du choc cardiogénique
— (Traitement spécifigue en fonction du type histologique)

Myocardite chronique active
— Discuter immunosupresseurs



Traitement
ce qui est admis ...




Traitement de l'insuffisance cardiaque

e Selon les guidelines

e Selon la classe fonctionnelle NYHA
— |EC
— Diuréetiques
— B-bloquant
— ARAII

e Formes séveres: Prise en charge en réanimation
— Traitement « agressif »

— Assistance circulatoire (> 60 a 80 % survivants et
récupération ad integrum possible)

— Drogues Inotropes positives et héparine!

Kindermann, et al., JACC 2012
Amabile et al. Heart 2006



Traitement de la myocardite fulminante

CARE LOCATION CARDIOGENIC SHOCK MANAGEMENT PATHWAY

Resuscitation and Medical Thera
Inotropes/Vasopressors
Mechanical Ventilation

Etiology specific Medical Therapy

Fibrinolysis

Spoke Hospital
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Traitement
ce qui est discuteé ...

Immunoglobulines
Anti inflammatoires
Antiviraux
Immunosuppresseurs



Immunosuppressive Treatment for
Myocarditis in the Pediatric
Population: A Meta-Analysis

Study N Age Study IMSA IMSA dosage, time of Follow-up Observed Inclusion criteria
methodology IMSA start variables
Y a——
4
Camargo et al. 50 5 months—15  PNCT P, CyA P & A: 2.5 mg/kg/d, 1 8.44+1.2 months\ LVEDD, LVEF, Active myocarditis based
9) years week; 2.0 mg/kg/d, 3 PWP, Cl, HR on EMB findings
weeks; 1.5 mg/kg/d, 4
weeks
Cy: 1.5 mg/kg/d, 1 week;
1.0 mg/kg/d, 7 weeks;
0.5 mg/kg/d, 1 week
Aziz et al. (6) 68 3.7+29 RCT P 2 mg/kg/d, 1 month 156.14+9.2 LVEDD, LVESD,  Duration of symptoms
years months LVEF for<3 months and
continued LV failure and
reduced EF
Drucker et al. (7) | 46 - CCT VIG 2,000 mg/kg 24 h; 1,000 | 10.5+2.1 LVFS, LVEDD, Acute (<3 months) onset
mg/kg/d, 1 weeks months death of congestive heart failure
and echocardiographic
documentation of
diminished LV function
and EMB
Bhatt et al. (8) 83 4.44+32 PNCT IVIG 400 mg/kg/d, 5 days - LVEF, death Had viral infection with
years fever of < 2 weeks’
duration; developed acute
and severe heart failure
after this illness; evidence
of LV dysfunction on
echocardiography EF <
40%; no previous or family
history of cardiomyopathy
Gagliardi et al. 114 36.6 +42.8 CCT P, Cy P: 2 mg/kg/d, 1 month; 13 years LVEF, LVEDV, Congestive heart failure
(10) months 0.5 mg/kg/d, 6 months; death patients received right
Cy: 6-8 mg/kg/d until cardiac characterization
blood concentration and EMB
reached 170-210 ng/cm?®
Camargo et al. 10 421 +18.9 CCT P A 2.5 mg/kg, 4 weeks; 1.5 9 months LVEF, ClI, death Patients presenting with
(11) months mg/kg, 4 weeks (both dilated cardiomyopathy
drugs) who were clinically stable,
under ambulatory care,
with LVEF between 15
- —/ and 30%

PNCT, prospective non-controlled trial; RCT, randomized controlled trial; CCT, case—control study (including historical controls); IMSA, immunosuppressive agent,; B, prednisolone; CyA,
cyclosporine; A, azathioprine; IVIG, intravenous immunoglobulin G, LVEF, left ventricular ejection fraction; LVEDD, left ventricular diastolic dimension diameter; LVESD, left ventricular
systolic dimension diameter; PWPE, pulmonary wedge pressure; HR, heart rate; LVFS, left ventricular fractional shortening; Cl, cardiac index, EMB, endomyocardial biopsy.



Immunosuppressive Treatment for
Myocarditis in the Pediatric
Population: A Meta-Analysis

« Groupe d’enfants avec immunosuppresseurs
amelioration significative:
— Fraction d’éjection VG
— Diameétre télédiastolique VG
— Diminution deces et transplantation

« MAIS: 1 seule étude RCT, effectifs faibles,
follow-up court

Conclusions: There may be a possible benefit, in the short term, to the
addition of immunosuppressive therapy in the management of myocarditis in the
pediatric population. However, further prospective investigation is warranted to validate
this finding.

Bing He*, Xiaoou Li and Dan Li
Novem ber 2019 | Volume 7 | Article 430
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Pronostic

e Bon pronostic
— Myocardite active
— Fonction VG préservée

e Myocardite fulminante

— Tres bon pronostic a long terme si on passe la
phase aigue vivante

— Complete récupération possible
e Mauvais pronostic

— Dysfonction VD, PAP élevée, syncope, PA basse, Fc
élevée, QRS > 120 msec...



IMR negativ malgré myocardite?
Durée betabloquant

Reprise du sport

Kawasaki COVID

Plasmaphérese (anticorps)

Role du Levosimendan myocardite



