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Myokarditidy a zanéetlivé kardiomyopatie - definice

Myokarditida je akutni Ci chronicky zanét myokardu s radou infekénich a
neinfekcnich pricin

Zanétliva kardiomyopatie (ZKMP) = myokarditida spojena s poruchou
funkce myokardu
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Myokarditidy a zanétlivé kardiomyopatie - epidemiologie

= Vzhledem k velké variabilité klinickych projev( a sloZité diagnostice je presnéjsi
urceni vyskytu onemocnéni obtizné.

= Podle dat ze 188 zemi z let 1990 - 2013 je na zakladé udaju z hospitalizaci udavana
incidence 22 ptripadd na 100 000 osob rocné.

= Data z Velké Britanie udavaji vyskyt myokarditidy v sekcénich nalezech u mladych
osob zemrelych nahlou smrtiv 8,6 — 12 % pripada.
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Myokarditidy a zanetlivé kardiomyopatie - etiologie

Inflammatory Cardiomyopathic Syndromes

Connective Tissue SLE, RA, Scleroderma,
Barry H. Trachtenberg, Joshua M. Hare Disease Polymyositis/dermatomyositis
_— e —
GCM, sarcoidosis, Kawasaki, Celiac, 18D )
b s: Penicilin, Cephals X
TTS— I Sulfonamides, Isoniazid
—| Autoimmune — [
Hypersensitivity Other: Smallpox vaccine, Dobutamine,
Myocarditis Clozapine/Olanzapine, Diuretics,
. o - hyldopa, Ind hacin, Tetanus
Eosinophilic toxoid, Phenytoin, Carbamazepine
Endomyocardial
‘- - .
Fibrosis ...I Idiopathic I
Cyclophosphamide
Arsenic Hypereosinophilic || Reactive: Parastic, Churg-strauss,
—| Toxic I_ Cocaine Syndrome Familial
Check inhibitors
Inflammatory sSpider/scorpion/wasp -| Neoplastic |
- - bites
Cardiomyopathy
|—| I " Gt
Protozos Chagas, Toxoplasmosis, Malaria, Babesia |
Aspergillosis, Actinomycosis, Candidiasis, Coccidiomycosis,
Cryptococcus, Histoplasmosis, Nocardia, Mucormycosis
Staphylococcus, Streptococcus , Borrelia burgdorferi (Lyme),
Clostridia, Mycoplasma tuberculosis, Tularemia, Syphilis,

8 Bacterial Gonococcus,Mycobacterium sp., Haemophilus, Salmonella, Rickettsia
— Infectious (including Coxiellaburnetti, typhus)

lAdenovirus, Enteroviruses (esp. Coxsackie B), Parvovirus B19, Hep C/8,

Viral HIV, CMV, Influenza, EBV, HHVE, Arboviruses (e g Dengue, Yellow
fever), Varicella, Variola, Mumps, Polio, Rubella, RSV, Saffold
cardiovirus

Parasital
arasita Schistosomiasis, Cysticercus, Echinococcus, Trichinosis

*Infiltrates may be monocytic or
sometimes eosinophilic

U SV. ANNY
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Myokarditidy a zanetlivé kardiomyopatie - etiologie
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Myokarditidy a zanetlivé kardiomyopatie - etiologie

Inflammatory Cardiomyopathic Syndromes
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U I\I I Masarykova univerzita .
Lékafska fakulta Circ Res. 2017:121:803-818. IEMOCNICE
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Myokarditididy a ZKMP - klinicky obraz

= Priznaky mohou byt polymorfni a jejich intenzita velmi rozdilna - od
oligosymtopatickych pripadu az po kardiogenni Sok ¢i maligni arytmie

= Siroké spektrum ptiznakd komplikuje suspekci — a tedy i diagnostiku
= Postaveni , definitivni dg.” je obtizné vzhledem k nutnosti histologického

prikazu zanétu v myokardu, v klin. praxi se ¢asto musime spokojit s dg.
,suspektni myokarditida®

MU N T Meserviow universa A
M E D U SV. ANNY



Myokarditidy a ZKMP - klinicky obraz

Akutni myokarditida — doba od zacatku symptomu do 1 mésice
- fulminantni myokarditida je akutni myokarditida s tézkym srd. selhanim
az kardiogennim sokem vyzadujici terapii inotropy ¢i MCS

Subakutni myokarditida — doba od zac¢atku symptomu 1-3 mésice

Chronicka myokarditida — doba od zac¢atku symptomu vice nez 3 mésice

U

Zasadni pro agresivitu diagnostickych i terapeutickych pristupt

|V| U |\| I Masarykova univerzita Clin Med 2021 Sep; 21(5): e505-e510.
Lékarska fakulta
M E D U SV. ANNY



Myokarditididy a ZKMP — neinvazivni diagnostika
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Masarykova univerzita
Lékarska fakulta

Tab. 1. Diagnosticka kritéria pro klinickou diagnostiku myokarditidy.
Diagnéza myokarditidy je pravdépodobna v pfitomnosti jednoho z klinickych pfiznakl a ale-

spon jednoho diagnostického kritéria; minimalné dvou diagnostickych kritérii u asymptoma-
tického jedince.

Klinické pfiznaky
bolesti na hrudi
priznaky srde¢niho selhani (akutniho &i chronického)
arytmické piiznaky (palpitace, synkopy, nahla srdecni smrt)

Diagnosticka kriteria

l. EKG nalezy

(atrioventrikularni blokady, raménkové blokady, ST/T zmeény, supraventrikularni ¢i ko-
morové arytmie, snizena voltaz QRS komplex(, pfitomnost Q kmitd)

Il. Znamky nekrézy myokardu
(elevace troponind ¢i CK-MB)

lll. Funkéni a strukturalni abnormality pfi echokardiografickém ¢i MRI vysetieni
(porucha funkce levé i pravé komory, s/bez piitomné dilatace levé/pravé komory, hy-
pertrofie stén, perikardidlniho vypotku, nitrosrdecnich trombd)

IV. Tkanova charakteristika pfi MRI vysetieni
(napInéna alespon dvé Lake Louise kritéria — edém tkang, ¢asné a pozdni syceni myo-
kardu gadoliniem)

Kardiol Rev Int Med 2015, 17(4): 288-294

U sV. ANNYA



Myokarditididy a ZKMP — neinvazivni diagnostika

Uil
ED

Klinicka diagndza - za zakladé symptomu a jednoduchych klinickych vysSetieni -
zanét v myokardu neni znamy

Vyuziti neinvazivnich dg metod - vyuziti MRI
= podezreni na pritomnost zanétu bez urceni jeho typu
= nelze urcit virovou pritomnost v myokardu

Masarykova univerzita
Lékarska fakulta
U SV. ANNY



Myokarditididy a ZKMP — neinvazivni diagnostika

11111
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Tab. 1. Diagnosticka kritéria pro klinickou diagnostiku myokarditidy.
Diagnéza myokarditidy je pravdépodobna v pfitomnosti jednoho z klinickych priznak( a ale-

spor jednoho diagnostického kritéria; minimalné dvou diagnostickych kritérii u asymptoma-
tického jedince.

Klinické pfiznaky
bolesti na hrudi
piiznaky srde¢niho selhani (akutniho ¢i chronického)
arytmické priznaky (palpitace, synkopy, nahla srdecni smrt)
Diagnosticka kritéria
I. EKG nélezy
(atrioventrikularni blokady, raménkové blokady, ST/T zmény, supraventrikularni ¢i ko-
morové arytmie, snizena voltaz QRS komplexd, pfitomnost Q kmitd)

Il. Zndmky nekrézy myokardu
(elevace troponinl ¢i CK-MB)

lll. Funkéni a strukturalni abnormality pii echokardiografickém ¢i MRI vysetieni
(porucha funkce levé ¢i pravé komory, s/bez piftomné dilatace levé/pravé komary, hy-
pertrofie stén, perikardialniho vypotku, nitrosrde¢nich tromb)

IV. Tkanova charakteristika p¥i MRI vysetieni
(naplnéna alespon dvé Lake Louise kritéria — edém tkané, ¢asné a pozdni syceni myo-
kardu gadoliniem)

Kardiol Rev Int Med 2015, 17(4): 288-294
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Myokarditididy a ZKMP — neinvazivni diagnostika

Tab. 1. Diagnosticka kritéria pro klinickou diagnostiku myokarditidy.
Diagnéza myokarditidy je pravdépodobna v pfitomnosti jednoho z klinickych priznak( a ale-

spor jednoho diagnostického kritéria; minimalné dvou diagnostickych kritérii u asymptoma-
tického jedince.

Klinické pfiznaky
bolesti na hrudi
‘ piiznaky srde¢niho selhani (akutniho ¢i chronického)
ické pff i nahla srdeéni smrt

Jde jen o suspektni diagndzu myokarditidy, definitivni diagnoza
vyZaduje histologicky/IH priikaz zanétu v myokardu!

lll. Funkéni a strukturalni abnormality pii echokardiografickém ¢i MRI vysetieni
(porucha funkce levé ¢i pravé komory, s/bez piftomné dilatace levé/pravé komary, hy-
pertrofie stén, perikardialniho vypotku, nitrosrde¢nich tromb)

IV. Tkanova charakteristika p¥i MRI vysetieni
(naplnéna alespon dvé Lake Louise kritéria — edém tkané, ¢asné a pozdni syceni myo-
kardu gadoliniem)

I\II U I\I Masarykova univerzita i
LékaFska fakulta Kardiol Rev Int Med 2015, 17(4): 288-294
M E D U SV. ANNY



Myokarditididy a ZKMP — neinvazivni diagnostika - EKG

Uil
ED

= jednoduché a dostupné vysetreni

= Nespecificky obraz - pritomnost arytmii, zmény PQ a ST-T useku,
prodlouZeni PQ intervalu ¢i QRS komplexu, pfitomnost Q kmitd...

= pritomnost poruch rytmu svédci pro urcité typy postizeni — u nemocnych
mladsSich 55 let s nejasnou etiologii atrioventrikularni blokady vyssiho
stupné, byla v 25% zjisténa GCM ¢i srdecni sarkoiddza

= denivelace ST usekUl jsou difuzni a nesleduji povodi koron. tepen — soucasna
pritomnost perikarditidy

...ale ndlez muze byt normalni...

Vasarykova univerzita Caforio, Eur Heart J 2013;34(33):2636-48.
U SV. ANNY



Myokarditididy a ZKMP — neinvazivni diagnostika - ECHOkg

= jednoduché a dostupné vysetreni

= snizeni systolické funkce LK — vétSinou difuzni
porucha kinetiky, ale mtize byt i regionalni...

= ..ale nalez mlze byt zcela normalni...

MUN I Vasankova univerzita Caforio, Eur Heart J 2013;34(33):2636-48.

MED

U SV. ANNYA



Myokarditididy a ZKMP — neinvazivni diagnostika - ECHOkg

= ztlusténi stén s malou dutinou LK a diastol. popr i
systolickou poruchou v prvnim stadiu, pozdéji
dilatace srdecnich oddilti s obrazem DKMP nebo
restituce funkce LK

= perikardialni vypotek

= ..ale ndlez muiZe byt zcela normalni...

MUN I Vasankova univerzita Caforio, Eur Heart J 2013;34(33):2636-48.
M E D U SV. ANNY



Myokarditididy a ZKMP — neinvazivni diagnostika — MRI

Cardiovascular Magnetic Resonance
in Myocarditis: A JACC White Paper

Schulz-Menger, MD,§
sper, MD,{ James A. White, MD#

5. Friedrich, MD,* Udo Sechtem, MD,3 Jear

Matthias

Hass
Anthony Aletras, PH

cl-Aty, MD,§ Matthias Gutberlet, 1 i
n-Pierre Laissy, MD,§§ Ian F

in Myocarditis

(A)

T1W - LGE

MUNI et
MED

,Lake Louise Criteria“
= edém tkané

= casné syceni

= pozdni syceni

Pfi pozitivité alespon 2 kritérii

=  Senzitivita 67%
= Specificita 91%

Pritomnost dysfunkce LK Ci perikardidlniho vypotku

zvysuje pravdépodobnost dg.

J Am Coll Cardiol 2009;53(17):1475-87

U sV. ANNYA



Myokarditididy a ZKMP — neinvazivni diagnostika — MRI

JACC STATE-OF-THE-ART REVIEW TABLE 3 Updated Recommendations of CMR Criteria of Myocardial Inflammation

. . . Original Lake Louise Updated Lake Louise
Cardiovascular Magnetic Resonance in ) Criteria I (Any 2 Out of 3) Criteria 11 (2 Out of 2)
Nonischemic Myocardial Inflammation © Main criteria

EBAC" "ACCREDITED . N . - M
Expert Recommendations T2-weighted imaging T2-based imaging
Regional* high T2 SI Regional* high T2 SI
Vanessa M. Ferreira, MD, DPriL,* Jeanette Schulz-Menger, MD,” Godtfred Holmvang, MD,* or or
Christopher M. Kramer, MD,? lacopo Carbone, MD,® Udo Sechtem, MD,’ Ingrid Kindermann, MD,? Global T2 SI ratio =2 Ot in T2W CMR Global T2 SI ratio =2 Ot in T2W CMR
Matthias Gutberlet, MD, 2 Ieclig conor MID Potor Lo MDA i Eriod ok papkolm =L =2,

1x Tlw + 1x T2w kritérium = vysoce susp. dg myokarditidy

Sl ratio myocardium/skeletal muscle Regional or global increase of native
(EGE ratio) of =4.01 in EGE images myocardial T1 relaxation time or ECV1#
T T1 - edema (intra or extra-cellular), hyperemia/ Late gadolinium enhancement ar
capillary leak, necrosis, fibrosis I ) ) ) Areas with high 5l in a nonischemic
e - X Areas with high SIin a nonischemic P ttern i —

MRI je zcela klicovym vysSetfenim pfi neinvazivni diagnostice!

LGE images, T1-mapping or T2-mapping

or
T1 mapping or T2 mapping
Systolic LV wall motion abnormality in Systolic LV wall motion abnormality in cine
cine CMR images CMR images

Masarykova univerzita

IVI U I\I Lékarska fakulta JACC VOL. 72, NO. 24, 2018
MED

DECEMBER 18, 2018:3158-76 U SV. ANNY



Myokarditididy a ZKMP - histologicka / invazivni diagnostika

Heart Failure Association of the ESC, Heart
Failure Society of America and Japanese Heart

Failure Society Position statement @HFSA
on endomyocardial biopsy

WUART FASLURE SOCIETY OF AMIRICA

HFA

Heart Failure
Association

@ European Society of Cardiclogy

I'he Japanese
Heart Failure Society

CONSENSUS DOCUMENT OF THE TRILATERAL COOPERATION
PROJECT BETWEEN:

Heart Failure Association of the European Society of Cardiology
Heart Failure Society of America
Japanese Heart Failure Society

—
Right ventricular EMB

Left ventricular EMB

INDICATIONS FOR ENDOMYOCARDIAL BIOPSY

HTx rejection surveillance
Myocarditis

Cardiomyopathies

Drug-related cardiotoxicity
Amyloidosis

Infiltrative and storage disorders

j Cardiac tumours

=

Lékarska fakulta

MUNT Masankova univerzita European Journal of Heart Failure (2021) 23, 854871
MED

U SV. ANNY




Myokarditididy a ZKMP - invazivni diagnostika

= Na zakladé histologického/bioptického nalezu - prikaz a specifikace zanétu, ev.
detekce a urceni inf. agens

= Histologicky podle Dallaskych kritérii
= Imunohistochemicky
= PCR diagnostika (?)

= Jen na zakladé (imuno)histologického nalezu lze stanovit
definitivni dg!

U I\I I k fk Ir:'verzi!a A
E D U SV. ANNY



Kdy indikovat EMB u nemocnych s podezrenim na myokarditidu?
- pohled z roku 2020

Management of Acute Myocarditis and Chronic
|nﬂammatory Cardiomyopathy ACUTE CLINICAL PRESENTATION INITIAL MANAGEMENT

AnE D g ) )
n Expert Consensus Document BP & AHF l LVEF VT/VF or _POEI;EJRB £-MCS EMB || CMRI |STEROIDS
SsYMPTOMS |[REDUCTION AVB *
2 @ CENTERS VQ
% A = ) ' > ¢° | O g
\_ will — J o—o L J
4 s ™\ ™~
g Cardiogenic|| Severe PRESENT/ BEFORE A
o> shock (FM) || (<30%) ABSENT ﬁ J V J ischarge | CONSIDER
- >y .
Aﬁ?‘ AHF (™ Low | \ HIGH-RISK
symptoms || (30-40%) [ PRESENT H L “ BE | BEFORE |coNsIDER
\ \ J J prepar: ischarge )

AHF Low
symptoms | (30-40%) ABSENT

Rarely
needed

\ In
CONSIDER CONSIDER Jl specific
Mild AHF Moderate : cases

symptoms (41-49%)

) LOW-RISK
Mild -Normal NOT NOT
@ [ Absent ][ (>50%) J[ ABSENT ] —_— [ NEEDED | NEEDED ® g ®]

MUNT Vgsamkova univerzita Circ Heart Fail. 2020 Nov;13(11):e007405. ﬁ
M E D U SV. ANNY

PRESENT




Hodnoceni EMB - dalsi problém...

= Histologicka diagnostika — Dallaska kritéria — vysoce specificka, malo
senzitivni

= Imunohistochemicka kritéria — nejednotna kritéria mezi jednotlivymi
centry ¢i v rznych studiich (LCA/CD45+, CD3+, CD68+)

= EMB je zlatym standardem diagnostiky, prestoze senzitivita rovnéz
neni optimalni (sampling error pfi fokalnim postizeni - dostatecny pocet
vzorkd — min. 4-5, potom je senzitivita pres 70%)

MU N T Meserviow universa A
M E D U SV. ANNY



Hodnoceni EMB - oficialni doporuceni ESC

Current state of knowledge on aetiology, diagnosis,
management, and therapy of myocarditis:

a position statement of the European Society

of Cardiology Working Group on Myocardial

and Pericardial Diseases

Diagnosis of myocarditis

Non-invasive imaging techniques such as cardiac magnetic resonance
(CMR) imaging can be useful in making the diagnosis of myocarditis
and for monitoring disease progression, but we strongly endorse the
concept that EMB should be the gold standard for the diagnosis of

definite myocarditis.

Masarykova univerzita

>7 CD3+ /mm?2
a soucasneé

> 14 LCA+ /mm?2
a soucasne
<4 CD68+ /mm?2

MUNT o rmata Caforio et al. Eur Heart J 2013;34:2636-2648
MED
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Myokarditidy a ZKMP — progndza

= obecné je prognéza myokarditid obvykle dobra (,,self-limiting disease“)

vV ewV/

srdecniho selhani, horsi u fulminantni formy nez u nefulminantni

= liSi se podle histologického typu myokarditidy — nejhorsi u GCM, nejlepsi u
lymfocytarni myokarditidy

= cca ve 60% dochazi ke zlepseni ¢i normalizaci funkce LK, ve 30% perzistuje
dysfunkce LK, v 10% progresivni zhorsovani funkce LK

|V| U |\| I k ova Il;'verzi'a Clin Med 2021 Sep; 21(5): e505-e510.
MED U SV. ANNY /A



Myokarditida jako pricina dilatacni kardiomyopatie

Dilated cardiomyopathy: so many
cardiomyopathies!

PRECISE DIAGNOSIS SPECIFIC MANAGEMENT

Targeted therapy:
Genedt X - Small molecules Personalized
s - Gene therapy/miRNAs medicine
Lo oby s "3' IEI

: 5 v 7 . v
C_ S iy > = Imunomodulacni terapie véem?
Tachy- e m (cavdio;ersion/abhtbon) *
2 Prognosis
LBBB-induced cardiomyopathy )  C2rdiac resynchronization LEFT VENTRICULAR .
DCM —— REVERSE REMODELING = ___urcité ne!
& DCM favoured by Lower blood pressure YN N + 2>
ystemic hypertension @ K
Peripartum cardiomyopathy Post-partum follow-up \ﬁj
Toxic and overload Remove trigger i
cardiomyopathy (eg alcohol, cocaine and others)

Drug-induced emove rapy
(eg chen::m : (wh/:\h;:?:ib':‘es
l European Heart Journal (2020) 41, 3784-3786

|. INTERNI UNI
U SV. ANNY KARDIOANGIOLOGICKA
& KLINIKAFNUSAALF MU 1ED

=

—



Terapie u chronické lymfocytarni myokarditidy

Randomized, Placebo-Controlled Study for
Immunosuppressive Treatment of Inflammatory
Dilated Cardiomyopathy
Two-Year Follow-Up Results
Romuald Wojnicz, MD; Ewa Nowalany-Kozielska, MD; Celina Wojciechowska, MD;
Grazyna Glanowska, MD; Przemystaw Wilczewski, MD; Tomasz Niklewski, MD;

Marian Zembala, MD, PhD; Lech Polonski, MD, PhD;
Marius M. Rozek, MD; Jan Wodniecki, MD, PhD

Background—Previous studies have shown di ing results for ive treatment in patients with dilated

Methods and Re:

cardiomyopathy. Therefore, we studied the effectiveness of such therapy in patients with HLA upregulation on biopsy.
lts—Of 202 patients with dilated cardiomyopathy, 84 patients with increased HLA expre
randomized to receive either immunosuppression or placebo for 3 months; they were then followed for 2
2 years, there were no significant differences in the primary end point (a composite of death, heart transplantation, and
al readmission) between the 2 study groups (22.8% for the immunosuppression group and 20.5% for the placebo).
The secondary efficacy end point included changes in cjection fraction, end-diastolic diameter, end-diastolic volume,
end-systolic volume and NYHA class; left ventricular ¢jection fraction increases i in the

sion group compared with the placebo group (95% C1, 4.20 to 13.12; P<0.001) after 3 months of follow-up. The carly
favorable effects of immunosuppressive therapy on left ventricular vnl.um. left ventricular diastolic dimension, and
New York Heart Association class were also present. Thi m the i

group at 2 years (ejection fraction: 95% CI, 6.94 1o 19.04; P<0. nm) In 4Idkll(|0ll on the basis of the protocol-specified
definition of improvement, 71.8% patients in the immunosuppression group versus 20.9% patients in the placebo group
met the criteria of improvement after 3 months (P<0.001). At the end of the follow-up period, 71.4% patients from the

hospi

immunosuppression group versus 30.8% patients from the placebo group were improved (P=0.001).
C These data a l benefit of immunosuppressive therapy in patients with dilated
and HLA upreg; on biopsy Thus, of therapy for such

patients should be considered. (Circulation. 2001;104:39-45.)
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Randomized study on the efficacy of
immunosuppressive therapy in patients with
virus-negative inflammatory cardiomyopathy: the
TIMIC study
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“, Matteo A. Russo™*, and Cristina Chimenti®?4
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Kdy je imunosuprese jasné indikovana?
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Kdy je imunosuprese jasné indikovana?

Recommendations

21.

Immunosuppression should be started only after ruling out

active infection on EMB by PCR.

22.Based on experience with non-cardiac autoimmune

23.

24.

disease, the task group recommends consideration of im-
munosuppression in proven autoimmune (e.g. infection-
negative) forms of myocarditis, with no contraindications
to immunosuppression, including giant cell myocarditis,

cardiac sarcoidosis, and myocarditis associated with

. , > 000
known extra-cardiac autoimmune disease.

Steroid therapy is indicated in cardiac sarcoidosis in the
presence of ventricular dysfunction and/or arrhythmia
and in some forms_of infection-negative eosinophilic_or

toxic myocarditis with heart failure and/or arrhythmia.

Immunosuppression may be considered, on an individual
basis, in infection-negative lymphocytic myocarditis refrac-
tory to standard therapy in patients with no contraindica-
tions to immunosuppression.

Current state of knowledge on aetiology, diagnosis,
management, and therapy of myocarditis:

a position statement of the European Society

of Cardiology Working Group on Myocardial

and Pericardial Diseases

Alida L. P. Caforio'*, Sabine Pankuweit?!, Eloisa Arbustini’, Cristina Basso*,

Juan Gimeno-Blanes®, Stephan B. Felix¢, Michael Fu’, Tiina Helio?, Stephane Heymans?,
Roland Jahns'®, Karin Klingel'', Ales Linhart'?, Bernhard Maisch?, William McKenna'?,
Jens Mogensen'?, Yigal M. Pinto'5, Arsen Ristic'é, Heinz-Peter Schultheiss'’,

Hubert Seggewiss'3, Luigi Tavazzi'?, Gaetano Thiene?, Ali Yilmaz2’,

Philippe Charron?!, and Perry M. Elliott"?

Eur Heart J 2013;34:2636-2648.



Lécba myokarditid v HF Guidelines 2021 - imunosuprese

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Therapeutic implications

Immunosuppressive therapy may be indicated based on the results of EMB as in giant cell myocarditis or eosinophilic myocarditis and, possibly, also in
98,917—919,954

sarcoidosis, vasculitis or selected patients with increased cardiac inflammation of unknown origin based upon multidisciplinary counselling.

Antibiotics: Borrelia (Lyme disease).
Antiviral therapy: HIV, CMV, HHV6 pending on load and viral replication (mRNA).

Immunosuppression is not advised on a routine basis in acute myocarditis
without clinical or EMB-based evidence of auto-immune disease.”’” Initial
empirical administration of i.v. corticosteroids may be taken into consid-

eration in cases of high suspicion of immune-mediated myocarditis espe- Immunosuppression for at least 6—12 months is required in acute myo-

cially if complicated by acute HF, malignant arrhythmias and/or high carditis with clinical or EMB evidence of auto-immune disease, including
98,917—=919,953,954,961

degree AV block.”>*7¢2 giant cell myocarditis, vasculitis or sarcoidosis.

MUN I o™ Eur Heart J. 2021;42(36):3599-3726.
M E D U SV. ANNY




IS/IM terapie u susp. fulminantni myokarditidy

Immunomodulating Therapies in

Acute Myocarditis and

Recurrent/Acute Pericarditis

MU
MED

Masarykova univerzita
Lékarska fakulta

FIRST-LINE

ADDITIONAL

SECOND-LINE

LYMPHOCYTIC

- If associated systemic

autoimmune disorders (eg.

SLE and APS): add
aggressive treatment of
associated conditions

IVIG (2 g/kg), single
continuous infusion in 24~
48 hor divided in 4d or
plasmapheresis, 3-5
sessions in 5-10d

SUSPECTED FULMINANT OR COMPLICATED ACUTE MYOCARDITIS

'

i.v. pulse methylprednisolone 7-14 mg/kg/day for 3 d, then 1 mg/kg/day

ICI-ASSOCIATED
Hold ICl therapy
Confirm (C-myocarditis
via definitive imaging
and/or endomyocardial
biopsy

i.v. abatacept (a CTIA- 4
agonist) or ATG, 1 mg/kg,
usually single dose or iwv.
alemtuzumab (anti-CD52
antibody), 30 mg, single
dose

GIANT CELL

- If hemodynamically
unstable pts: ATG, from 1
mg/kg, usually single-dose to
300 mg in 3 days or
(alternative) iv.
alemtuzumab (anti-CD52
antibody) single dose of 30
mg plus oral CyA, BID, target
through levels 150-250
ng/mL

- If hemodynamically stable
pts: only oral CyA, BID, target
trough levels 150--250 ng/mL

i.v. rituximab 375 mgxm?
(BSA) mg (once a wk for 4 wk
and then every 4 mo as
maintenance therapy) for 1yr

Front Med (Lausanne). 2022 Mar 7;9:838564.

EOSINOPHILIC
- If EGPA: consider iv.
cyclophosphamide (especially
in ANCA-positive pts), 600
mg*m? at days 1, 15, and 30
- If clonal (myeloproliferative )
HES: imatinib 100-400 mg OD
- If helminthic infection:
albendazole 400 mg BID for
2-4 wk
- If hypersensitivity reaction:
withdraw suspected drug

- If DRESS, EGPA or
idiopathic HES: anti-ILS
agents (e.g, benralizumab
30 mg s.c./4-8wk or
mepolizumab 100-300
mg/4wk)

SARCOIDOSIS

s.c. methotrexate 15-20
mg/wk or iv. infliximab 5
mg/kg (up to 500 mg) at
time 0 and after 2 and 4
wk and then every 6-8 wk
or s.c. adalimumab 40
mg/2wk

U SV. ANNY



Progndza fulminantni vs nefulminantni myokarditidy

Fulminant Versus Acute Nonfulminant
Myocarditis in Patients With
Left Ventricular Systolic Dysfunction

N = 220 . . -
N = 146 (Adults with lymphocytic myocarditis)
B Log-rank p < 0.0001 D Log-rank p = 0-0004y pRocyEChY
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Myokarditida spojena s podanim check point inhibitoru (ICl)

= ICl jsou dnes velmi ¢asto pouzivanou onkologickou terapii (az u 50% nemocnych)

= Ccav 0,5-1% mohou vyvolat myokarditidu, ktera se objevuje asi 30 dni po zahajeni
terapie a mliZze mit aZz 46% mortalitu

= Klinicky obraz byva inicidlné spojen castéji s bolestmi na hrudi a arytmiemi, coz
spolu s elevaci troponinu musi vyvolat podezieni na tuto dg.

= |CI-myokarditida byva casto spojena i s postizenim kosternich svalt

= je pravdépodobnéjsi, je-li pouzito vice ICl soucasné

IVI U I\I E/l’isejnli(lgotviulr:iverzi!a JAMA Cardiol. 2021;6(11):1329-1337
M E D U SV. ANNY



Terapie myokarditidy spojena s podanim check point inhibitort

Initial management
+ Admit patient

u Vysa d it I CI ! « Continous telemetry monitoring

* Hold ICI
« Methylprednisolone, 1 g IV

= Methylprednisolon 1gi.v./den po 3 dny .

Consistent with definite/probable/ No
possible myocarditis?

= Nasledné 4-6 tydnti p.o. lécba kortikoidy =

Y
« Complete methylprednisolone, 1 g IV daily x 3 d

* Pokud nedojde k uprave, Ize pridat: MMF, i
tacrolimus, popf. abatacept,
a | e mt u Z u m a b’ ATG ) to Ci I iZ u m a b Improvement of syr;ptums/biomarkers Lack of impruvement‘of high-risk features

« Continue clinical and biomarker monitoring « Unstable arrhythmia

« Transition to PO corticosteroid taper » Hemodynamic instability
- P d o ’ | s v b .(rtll}’EDib(anY“;f W:‘) ¢ orior TTE showed « No decrease in cardiac troponin
. efore discharge if prior TTE showe;
O p u r n a ec a reduced LVEF

« Qutpatient follow-up with cardio-oncology

Y
« Consider higher level of care
* Add second-line agent
o Mycophenolate OR
o Abatacept OR
o Other investigational therapies

IVI U I\I Masarykova univerzita i
Lékafska fakulta JAMA Cardiol. 2021;6(11):1329-1337
M E D U SV. ANNY




Lécba arytmii a prevence SCD u myokarditid

2015 ESC Guidelines for the management Anti-arrhythmic therapy should be

of patients with ventricular arrhythmias considered in patients with

and the prevention of sudden cardiac death symptomatic non-sustained or =
sustained VT during the acute phase of

The Task Force for the Management of Patients with Ventricular o raits

Arrhythmias and the Prevention of Sudden Cardiac Death of the Y -

European Society of Cardiology (ESC) The implant of an ICD or pacemaker

in patients with inflammatory

heart diseases should be lla

ICD implantation may be considered
earlier in patients with giant cell

considered after resolution of the

PFI'StrOjOVé Iééba arytmill by méla acute episode. myocarditis or sarcoidosis who had
7y e . ’ v v s haemodynamically compromisin

byt Indlkovana az po Odeznenl \/ sustainez; WA or :bortez cardiacgarrest, b

akutnll falze myoka rditidy. due to adverse prognosis of these

conditions, if survival >1 year with

good functional status can be
expected.

A wearable defibrillator should be
v Vé

Srd ecni sa rkoid 6zy' considered for bridging until full

recovery or ICD implantation in

Nizsi prah pro indikaci ICD u GCM
a

patients after inflammatory heart lla
diseases with residual severe LV
dysfunction and/or ventricular electrical

instability.

MUNI o European Heart Journal (2015) 36, 2793-2867
M E D U SV. ANNY



Jednoduchy, ale dulezity terapeuticky krok...

Current state of knowledge on aetiology, diagnosis,
management, and therapy of myocarditis:

a position statement of the European Society RECDFI"I[TIEFI dation
of Cardiology Working Group on Myocardial ) .. ) )
and Pericardial Diseases 20. Physical activity should be restricted during the acute phase

of myocarditis and for at least 6 months in athletes and non-
athletes. This recommendation is based upon expert
opinion of this Task Force.

,1écba klidem* na 6 mésicu
= fyzicka zatéz v akutni fazi onemocnéni snizuje Sanci na recovery funkce LK

Masarykova univerzita

MUNT o rmata Caforio et al. Eur Heart J 2013;34:2636-2648
M E D U SV. ANNY



Zaveéry 1

= Myokarditida je dg., kterou stale neni snadné s jistotou stanovit.

= Nejde o jedno uniformi onemocnéni, jde spiSe o syndrom s rGiznou etiologii,
klinickymi priznaky, progndzou i Iécbou.

= Data z klinickych studii v této oblasti jsou nedostatecna ¢i upiné chybi.
= Zakladem je neinvazivni diagnostika, kde klicovou roli hraje MRI.

= Zlatym standardem je EMB, nicméneé doporuceni k jeji indikaci jsou
nejednoznacna a jeji dostupnost omezena.

MUNI et A
M E D U SV. ANNY



Zaveéry 2

= Odklon od pausalniho provadéni EMB u vsech myokarditid, aktualné je EMB
doporucena spise jen u rizikovych forem.

= U nemocnych se srdecnim selhani |écba vychazi z obvyklych zasad.
= Pristrojova lécba (a také HTx) by méla byt indikovana az po odeznéni akutni faze.

= |S je indikovana u fulminantnich Ci specifickych forem myokarditid, u chronickych
forem lymfocytarnich myokarditid jen ve vyjimecnych pripadech refrakternich na
béznou lécbu srdecniho selhani.

MUNI et A
M E D U SV. ANNY
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