FAKULTNI ®
NEMOCNICE
LEKARSKA U SV. ANNY
FAKULTA vV BR'NE

Masaryikova unhverits

NOVINKY V OBLASTI KARDIOMYOPATII

Jan Krejci

I. Interni kardioangiologicka klinika FNUSA Brno




LEKARSKA
FAKULTA

FAKULTNI ®
NEMOCNICE

U SV. ANNY

V BRNE

KMP jako diagnoza vedouci k HTx

Adult Heart Transplants Diagnosis

Matarykeova unhversita
CAD Other
] 0%
Valvular
4%
Retx
2%

Congenital
2%

1/1982 — 6/2014

oLl T

ISHLT « INTERNATIONAL SOCIETY FOR HEART AND LUNG TRANSPLANTATION

11 M

~ Myopathy
49%

Other
1%

Retx

3% Valvular

3%

Congenital
3%

Myopathy
56%

1/2009 - 6/2014



FAKULTNI ®
LEKARSKA NEMOCNICE
FAKULTA \L;l g}\»?/'[\f‘EN NY

Kardiomyopatie

Masaryeva unhverzita

= srdecni sval je strukturalneé Ci funkcneé abnormalni

= v nepritomnosti ICHS, HN, chlopenni Ci vrozené srdecni
vady, které by mohly zplsobit tuto poruchu.

Classification of the cardiomyopathies: a position
statement from the european society of
cardiology working group on myocardial and
pericardial diseases

Perry Elliott, Bert Andersson, Eloisa Arbustini, Zofia Bilinska, Franco Cecchi,
Philippe Charron, Olivier Dubourg, Uwe Kiihl, Bernhard Maisch,

William ). McKenna, Lorenzo Monserrat, Sabine Pankuweit, Claudio Rapezzi,
Petar Seferovic, Luigi Tavazzi, and Andre Keren*

| Cardiomyopathies ‘

. Hom || bcm | |ARvC| | RCM | | Unclassified |
- ~/ AT,
| Familial/Genetic | ‘ Non-familial/Non-genetic ‘ : | | |
Unidentified | Disease sub-type* | Idiopathic | | Disease sub-type* %

gene defect : 7\

European Heart Journal (2008) 29, 270-276
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Table I Examples of different diseases that cause cardiomyopathies
HCM DCM ARVC RCM Unclassified
Familial Familial, unknown gene Familial, unknown gene Familial, unknown gene Familial, unknown gene Left ventricular
Sarcomeric protein mutations Sarcomeric protein mutations (see Intercalated disc protein Sarcomeric protein mutations non-compaction
[3 myosin heavy chain HCM) mutations Troponin | (RCM +/— HCM) Barth syndrome
Cardiac myosin binding protein C Z-band Plakoglobin Essential light chain of myosin Lamin A/C
Cardiac troponin | Musde LIM protein Desmoplakin Familial amyloidosis ZASP
Troponin-T TCAP Plakophilin 2 Transthyretin (RCM + neuropathy) ou-dystrobrevin
o-tropomyosin Cytoskeletal genes Desmoglein 2 Apolipoprotein (RCM 4+ nephropathy)
Essential myosin light chain Drystrophin Desmocollin 2 Desminopathy
Regulatory myosin light chain Desmin Cardiac ryanodine receptor Pseuxanthoma elasticum
Cardiac actin Metavinculin (RyR2) Haemochromatosis
a-miyosin heavy chain Sarcoglycan complex Transforming growth Anderson—Fabry disease
Titin CRYAB factor-83 (TGF33) Glycogen storage disease
Troponin C Epicardin
Muscle LIM protein Muclear membrane
Glycogen storage disease (e.g. Pompe; PRKAGZ, Lamin A/C
Forbes’, Danon) Emerin
Lysosomal storage diseases (eg. Mildly dilated CM
Anderson—Fabry, Hurler's) Intercalated disc protein mutations
Disorders of fatty acid metabolism (see ARVC)
Carnitine deficiency Mitochondrial cytopathy
Phosphorylase B kinase deficiency
Mitochondrial cytopathies
Syndromic HCM
Moonan's syndrome
LEQPARD syndrome
Friedreich’s ataxia
Beckwith—Wiedermann syndrome
Swyer's syndrome
Other
Phospholamban promoter
Familial amyloid
MNon-familial Obesity Myoarditis (infectiveftoxidimmune) Inflammation? Amyloid (AL/prealbumin) Tako Tsubo
Infants of diabetic mothers Kawasaki disease Sderoderma cardiomyopathy

Athletic training

Ecsinophilic (Churg Strauss

Endomyocardial fibrosis

Amyloid (AL/prealbumin) syndrome) Hypereosinophilic syndrome
Viral persistence Idiopathic
Drugs Chromosomal cause
Pregnancy Drugs (serotonin, methysergide,
Endocrine ergotamine, mercurial agents, busulfan)

Carcinoid heart disease
Metastatic cancers

Mutritional — thiamine,
carniting, selenium,

hypophosphataemia, Radiation
hypocalaemia Drugs (anthracyclines)
Alcohol
Tachycardiomyopathy

European Heart Journal (2008) 29, 270-276
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Diagnostika kardiomyopatii

Masaryeva unhverzita

= EKG, Holterovo monit. EKG, ergometrie,
SKG, PK, CT

= ECHOkg, MRI
= EFV, EMB
= geneticka diagnostika

Familial Cardiomyopathies

[ I I 1

' N N\ B Y
Genetics of inherited cardiomyopathy ( T ‘ o— [ st ( .

Daniel Jacoby! and William ). McKenna?* I | l |

European Heart Journal (2012) 33, 296-304 E—— paicgobn ) g ) )
Cardiac myosin binding Desmoplakin Desmosonal genes Troponin |
proteinC Desmocollin 2 LaminA/C Cardiactroponin T
Desmoglein 2 | Cardiacmuscle LIM protein Alpha cardiacactin
Plakophilin 2 Cypher/ZASP Essential light chain of myosin
Transmembrane protein 43 Vinculin
Transforming growth factor B3 Desmin
Telethonis
Tafazzin
S-sarcoglycan

dystrophin
Mitochondrial genes
SCN5A

Muscle LIM protein
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pericardial diseases

Mathrylova universita

Familial Familial, unknown gene
Sarcomeric protein mutations

| Cardiomyopathies ‘

— —

B myosin heavy chain
Cardiac myosin binding protein C

. RCM | Unclassified Cardiac troponin |

/ Troponin-T

— a-tropomyosin
Essential myosin light chain

—~

‘ Familial/Genetic ] ‘ Non-familial/Non-genetic ‘

Regulatory myosin light chain

Cardiac actin
a-myosin heavy chain

Titin
Troponin C
Unidentified | Disease sub-type* ‘ | Idiopathic | Disease sub-type* ] Muscle LIM protein
gene defect Glycogen storage disease (eg. Pompe; PRKAG2,

Forbes', Danon)
Lysosomal storage diseases (e.g.
Anderson—Fabry, Hurler's)
Disorders of fatty acid metabolism
Carnitine deficiency

Phosphorylase B kinase deficiency
Mitochondrial cytopathies
Syndromic HCM
MNoonan's syndrome
LEOPARD syndrome
Friedreich's ataxia
Beckwith—Wiedermann syndrome
Swyer's syndrome
Other
Phospholamban promoter
Familial amyloid

Non-familial Obesity
Infants of diabetic mothers
Athletic training
Amyloid (AL/prealbumin)
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Definice HKMP

= HKMP je definovana pritomnosti zesileni stén jednoho Ci vice
segmenttl levé komory > 15mm na nékteré ze zobrazovaich metod
(ECHOkg, MRI, CT), které neni vysvétlitelné hemodynamickymi
dCvody.

= U pribuznych jedinct s jasnou HKMP staci tloustka stén LK > 13mm.

= Nejcastéjsi geneticky vazané onemocnéni v kardiologii
= Nejcastejsi kardiomyopatie v populaci s prevalenci 1:500 obyvatel
= > 1500 mutaci v az 80 genech...

= Mutace nejcasteji postihuji geny pro sarkomerické proteiny
(,sarkomericka kardiomyopatie")

Elliot et al. EH] 2008;29:270-276.
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MYL3
TPMI

THNNIZ

TNNT2

MYH7

MYBPC3

Diferencialni dg. HKMP

2014 ESC Guidelines on diagnosis and

management of hypertrophic cardiomyopathy

The Task Force for the Diagnosis and Management of Hypertrophic
Cardiomyopathy of the European Society of Cardiology (ESC)

Sarcomeric protein
\ gene murtation
40-60%

Other genetic and
non-genetic causes

+ Inborn errors of metabolism
Glycogen storage disaases

;w
= Danon

* AMPKinasa

+ Camitne disorders

* Lysosomal storage diseases
+ Anderson-Fabry

* Meuromuscular diseases
+ Friedreich's ataxia
» FHLI

European Heart Journal (2014) 35, 2733-2779
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Diferencialni dg. HKMP

Jde o familiarni KMP nebo o sekundarni postizeni myokardu

pri jiném onemocneéni?

srdecni amyloidoza

Sarkomericka HKMP

3 AR =]

893/2004
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Rozdéleni HKMP

Déleni podle pritomnosti / vysky LVOTG

= Obstrukcni
klidovy LVOTG nad 30mmHg (cca 25%)

= Neobstrukcni
Klidovy LVOTG pod 30mmHg (cca 75%)

@

LVOTG po provokaci (60% plvodné NO-HCM)

LVOTG neni pritomen ani po provokaci (cca 30% vsech)



LEKARSKA Effect of Left Ventricular Outflow Tract

FAKULTA
B Obstruction on Clinical Outcome
in Hypertrophic Cardiomyopathy
Martin S. Maron, M.D., lacopo Olivotto, M.D., Sandro Betocchi, M.D.,
Susan A. Casey, R.N., John R. Lesser, M.D., Maria A. Losi, M.D.,
Franco Cecchi, M.D., and Barry J. Maron, M.D.
HCM-Related
Progression to NYHA
Class Il or IV or Death from Sudden Death
Variable Death from Any Cause HCM-Related Death Heart Failure or Strokefj from HCM
Relative Risk Relative Risk Relative Risk Relative Risk
(95%Cl)  PValue (95% Cl)  PValue (95%Cl) P Value (95%Cl)  PValue
Left ventricular outflow obstruction (=30 16 (1.1-2.2) 0.02 16(1.1-2.4) 0.02 2.7 (20-3.5) <0.001 19 (1.1-3.5) 0.014
mm Hg)

100
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E.J 90+ No obstruction
= o
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T — 80+
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W
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S
g P=0.001
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Years after Gradient Measurement

N Engl ] Med 2003;348:295-303.
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HKMP - SAM
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HOKMP -
klidovy vs zatézovy LVOTG
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Gradient v LVOT CW Doppler

LS
-V 4.86 m/s
p 94.44 mmHg
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U SV. ANNYA

Lokalizace obstrukce
PW Doppler
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Masaryeva unhverzita

Farmakologicka lécba HKMP

Betablokatory - Iécba prvni volby
non-dihydropiridinové CaA (verapamil, diltiazem)
disopyramid, cibenzolin

ranolazin

A
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Nefarmakologicka lécbha HKMP

Pouze obstrukcni typy s
LVOTG nad 50mmHg a
vyznamnymi symptomy!

Outcome of Alcohol Septal Ablation in Mildly Symptomatic
Patients With Hypertrophic Obstructive Cardiomyopathy:
A Long-Term Follow-Up Study Based on the Euro-Alcohaol

Septal Ablation Registry

Josef Veselka, MD, PhD; Lothar Faber, MD, PhD; Max Liebregts, MD; Robert Cooper, MBChB, MRCP; Jaroslav Januska, MD;

Jan Krejei, MD, Phl; Thomas Bartel, MD; Maciej Dabrowski, MD, PhD; Peter Riis Hansen, MD, DMSc, PhD; Vibeke Marie Almaas, MD, Ph;
Hubert Seggewiss, MD; Dieter Horstkotte, MD; Radka Adlova, MD; Henning Bundgaard, MD, DMS«; Jurrién ten Berg, MD, PhD;

Rodney Hiltton Stables, MA, DM, BM BCH, FRCF, Morten Kvisthalm Jensen, MD

Chirurgicka myektomie
DDD pacing
ASA
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V BRNE

2011 ACCF/AHA Guideline for the Diagnosis and
Treatment of Hypertrophic Cardiomyopathy

A Report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guidelines

Invasive Therapy

Acceptable
urgical candidate

No

Yes

Surgical Myectomy

Alcohol Ablation




FAKULTNI ®
LEKARSKA NEMOCNICE
FAKULTA U SV. ANNY

=~ | Alkoholova ablace septa (ASA)|

Long-term survival after alcohol septal ablation
for hypertrophic obstructive cardiomyopathy: a
comparison with general population

Josef Veselka', Jan Krej¢iZ, Pavol Tomasov', and David Zemanek'

*Department of Cardiology. 2nd Medical School, Charles University. University Hospital Matol, Prague, Czech Republic: and *1st Department of Internal Medicine/Cardicangiology.
International Clinical Research Center, St Anne's Universicy Hospital, Bma, Czech Republic
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- Srdecni amyloiddoza

Classification of the cardiomyopathies: a position
statement from the european society of
cardiology working group on myocardial and
pericardial diseases

Perry Elliott, Bert Andersson, Eloisa Arbustini, Zofia Bilinska, Franco Cecchi,
Philippe Charron, Olivier Dubourg, Uwe Kiihl, Bernhard Maisch,

William ). McKenna, Lorenzo Monserrat, Sabine Pankuweit, Claudio Rapezzi,
Petar Seferovic, Luigi Tavazzi, and Andre Keren*

893/2004

| Cardiomyopathies ‘

Hcm ) pem  |[ARvd] | ReM | Junclassified |

- >
~

Familial/Genetic | ‘ Non-familial/Non-genetic ‘

Unidentified | Disease sub-type* ‘ | Idiopathic | | Disease sub-type* |
gene defect

Eur Heart J 2008;29(2):270-276
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s Srdecni amyloidoza

Infiltrace myokardu amyloidem
Extracelularni depozice - infiltrativni postizeni myokardu

DIAGNOSTIKA:
Primy histologicky priikaz amyloidu v myokardu

Extrakardialni pritkaz amyloidu + zesileni stén LK > 12mm
(v nepritomnosti napr. HN, Ao stenozy apod)
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o s Srdecni amyloidoza

Casto systémové onemocnéni s multiorganovym postizenim

Méstnavé srdecni selhani — predevsim pravostranné
periferni otoky, hepatomegalie, T naplr krénich Zil, pleuralni vypotek,
ascites, mize byt pritomna i dusnost

Posturdalni hypotenze, sklon k | TK
(I srde¢ni vydej + autonomni neuropatie)

Palpitace, synkopy (arytmie- tachy/bradyarytmie, fibrilace sini)

Renalni selhani, sy karpalniho tunelu

Kardioembolicka prihoda (i pri sinusovém rytmu)
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weoe | EKG u srdecni amyloidozy

= Nizka voltaz - az u 70% pripadu AL amyloidozy
- Amplituda QRS = 0,5 mV v koncetinovych svodech
- Amplituda QRS < 1,0 mV v hrudnich svodech

* Pseudoinfarktovy obraz ,,Q-kmity“
- v 50% pripadu v prekordialnich svodech

* Pritomnost arytmii, typicky fibrilace sini
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o v EKG u srdecni amyloidozy

U SV. ANNY

Cardiac amyloidosis: A comprehensive review ™

Michal Fikrle®, Toma$ Paletek®>*, Petr Kuchynka®, Eduard Némecek®, Lenka Bauerovd<,
Jan Straub®, Romana Ry$ava®
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QRS score (mV)
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0 100 200 300 400

Indexed LV mass (g/m?)

Quarta CC et al, Eur Heart J 2010 (abstr)

Cor Vasa 2013;55:e60—e75

,Mismatch"

zesileni sten LK na ECHOkg

nizka voltaz na EKG!
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ECHOkg u srdecni amyloidozy

= Zasadni metoda pro suspicium na srdecni amyloidozu
= koncentricka hypertrofie obou komor

= casneé postizeni longitudinalni kontraktility

= tézka diastolicka dysfunkce

= granular sparkling™

= zesileni IAS, chlopenni cipli, perikardialni vypotek

= typicky nalez pri vys. strainu (,,apical sparing")

Amyloid strain
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TS MRI u srde¢ni amyloidozy

Role of Cardiac Magnetic Resonance Imaging in
the Detection of Cardiac Amyloidosis

Imran S. Syed, MD," James F. Glockner, MD, PuD,{ DaLi Feng, MD,*
Philip A. Araoz, MD,{ Matthew W. Martinez, MD,*t William D. Edwards, MD,+
Morie A. Gertz, MD,§ Angela Dispenzieri, MD,§ Jae K. Oh, MD,*

e D BB S D I G M Soubor biopticky verifikovanych amyloidoz
= v 97% pritomnost LGE
= v 919% detekce hypertrofie stén LK

Globalni transmuralni Globalni Nehomogenni
LGE subendokardialni LGE transmuralni LGE

JACC Img 2010;3:155-164
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MRI u srdecni amyloidozy

U SV. ANNY
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| Hlavni typy srdecnich amyloidéz\

Systemic Cardiac Amyloidoses
Disease Profiles and Clinical Courses of the 3 Main Types

Claudio Rapezzi, MD; Giampaolo Merlini, MD; Candida C. Quarta, MD: Letizia Riva, MD;

AL amyloidoza - lehké retézce IgG
- nejcastéji lambda, abnormalni pomeér FLC A/« 3:1

Familiarni amyloidéza - mutovany transthyretin (mATTR)
- Casto spojena senzorimotorickou neuropatii

Senilni amyloiddéza - ,normalni" transthyretin (WtATTR)
- postihuje ale prakticky vyhradné myokard
(+ sy karpalniho tunelu)

Circulation 2009;120:1203-1212



FAKULTNI
NEMOCNIC

i ﬁ@
E
MOTA - . - n s VRS-
=== 1 AL — light chain amyloidoza

nejcastéjsi forma srdecni amyloidozy, multiorganoveé postizeni

diisledek postizeni plazmatickych bb kostni drené

hematologicka lécba (ASCT, Mel + Dex, bortezomib),
lepsi odpoved’ nez u MM

pri EF LK pod 45%, NYHA III-1V, sTK pod 100mmHg,
NTproBNP nad 5000 ng/l je ASCT kontraindikovana pro
vysokou periproceduralni mortalitu

transplantace srdce s naslednou Iécbou AL-A (tedy ASCT) u
nemocnych s izolovaneé (dominantne) kardialnim postizenim

Heart transplantation for cardiac light chain
amyloidosis with subsequent autologous stem
cell transplantation

Tomas Honek?, Jan Krejci®*, Lenka Spinarova®, Petr Hude®, Petr Nemec”,
Zdenek Adam°, Alzbeta Sirotkova®, Vita Zampachova®, Jiri Vitovec®
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| ATTR - transthyretinova amyloidoza \

mutovany transthyretin mATTR (familiarni A)

- drivéjsi manifestace, endemicke oblasti, izolované
kardialni postizeni méneé casté (systémové onemocneéni)

nemutovany transthyretin wtATTR (senilni A)

- starsi nemocni (> 65 let), muzi, izolované kardialni

postizeni
100
gg 90 —— Neurologic
y 4 V4 & - Mixed
Se starnutim populace a 3 70| |~e—Cardooge
A% ’ = = g 60 |—=—SSA
zlegseljlm,dlagnostlky (MRI) f &
narusta vyskyt ATTR ! £ o
E
Kauzalni Iécba na obzoru! b =
0 10 20 30 40 50 60 70 80 90

Age (Years) at Onset
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o e Nové pristupy k lécbe

= Tafamidis se osvedcil v Ié€bé TTR neuropatie

» stabilizuje tetramerickou strukturu transthyretinu,
cimz zabranuje tvorbé amyloidnich fibril

wos AT TR=ACT

TRANSTHERETIN AMYLOID CARDIOMYOPATHY
TAFAMIDIS STUDY

Heart Fail Rev (2015) 20:163-178

-
-

. Rateimiing ©  Monomer ", Aggregation
tetramer misfolding
dissociation

i 1 t

Suppression of TTR synthesis TTR Stabilization Fibril Degradation & Reabsorption
» Doxycycline + Tauroursodeoxycholic acid (TUDCA)

: e < ,; I — Small ——— Amyloid
~ Oligomers Fibrils

Liver transplantation +  Tafamidis (selective)
Gene silencing (siRNA): »  Diflunisal (non-selective) + Anti-serum amyloid protein (SAP) antibody
ISIS TTR-Rx

ALN-TTRsc
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Dilatacni kardiomyopatie (DKMP)

= druha nejcastéjsi kardiomyopatie s prevalenci 1:2500

= definovana dilataci LK (¢i obou komor) a jeji systolickou
dysfunkci v nepritomnosti zjevné priciny (ICHS, HN,
chlopenni vada)

Cardiomyopathies ‘

Classification of the cardiomyopathies: a position
statement from the european society of

cardiology working group on myocardial and HCM DCM Ve | RCM | | Unclassified ‘
pericardial diseases
| Familial/Genetic | ‘ Non-familial/Non-genetic ‘
Unidentified | Disease sub-type* ‘ | Idiopathic | | Disease sub-type* |

gene defect

Eur Heart J 2008;29(2):270-276
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U SV. ANNY

‘ Dilatacni kardiomyopatie (DKMP) |

Proposal for a revised definition of dilated
cardiomyopathy, hypokinetic non-dilated
cardiomyopathy, and its implications for clinical
practice: a position statement of the ESC working
group on myocardial and pericardial diseases

Hypokinetic Non Dilated CM

(Hypokinesia/no Dilation)

(HNDC or DCM, )

Dilated CM

(LV Dilation + Hypokinesia)

(DCM,. )

Basic evaluation

Personal history
Family history
Physical
examination
ECG
Imaging
AHA

Y

DCM diagnosis /
Clinical spectrum

Search for
Precipitating factors

** Restricted = known DCM genes

Diagnostic clues

Features
suggesting Yes
aispeciic il >
aetiology?

lno

Systematic
cardiac family
screening

yes

—>

No familial DCM

Usual
management
of DCM

Second-level

Consider large

panel of genes
(/f appropriate
family structure)

EHJ 2016 ;37(23):1850-8

evaluation
Igizgnsnf Definite
Genetic testing specific
(restricted panel**) aetiology
Other
| Etiology
directed
Definite management
Familial ; .
/Genetic > Genetic testing  causal
tricted ' fo tati
DCM e RN e
No mutation
identified /1



| Diferencialni diagnostika DKMP \

Jde o familiarni KMP nebo o sekundarni postizeni myokardu

pri jiném onemocneéni?

Familiarni DKMP

Zanétliva KMP
Posttachykardicka KMP
Endokrinné podminéna KMP
Toxicka KMP

Patrani po potencialné reverzibilni priciné dysfunkce LK, jako napr.
po zanétlivé etiologii, dysrytmiich, endokrinnich poruchach apod.



FAKULTNI
NEMOCNICE
LEKARSKA o

FAKULTA Myokarditidy a zanétlivé kardiomyopatie VERNE

Masaryeva unhverzita

J. Krejéi
I interni kardioangiologickd klinika LF MU a FN u sv. Anny v Brné
Mezindrodni centrum klinického vyzkumu, FN u sv. Anny v Brné

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

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

Klinické priznaky
bolesti na hrudi
pfiznaky srde¢niho selhani (akutniho ¢i chronického)
arytmické pfiznaky (palpitace, synkopy, nahla srde¢nf smrt)
Diagnosticka kritéria
l. EKG nélezy

(atrioventrikularni blokady, raménkové blokady, ST/T zmény, supraventrikularni ¢i ko-
morové arytmie, snizena voltaz QRS komplexd, piitomnost Q kmit()

ll. Znamky nekrozy myokardu
(elevace troponint ¢i CK-MB)

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

IV. Tkanova charakteristika pfi MRI vysetieni
(naplnéna alespon dvé Lake Louise kritéria — edém tkané, casné a pozdni syceni myo-
kardu gadoliniem)

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

111t
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=== 1 Neinvazivni diagnostika ZKMP
MRI

Cardiovascular Magnetic Resonance
Matthias G. Friedrich, MD,* Udo Sechtem, MD# Jeanette Schulz-Menger, MD,§ Y 4 V 4 A\V4
Godtfred Holmvang, MD| Pauline Alakija, MD;} Leslie T. Cooper, MD, James A. White, MD,# ed em t ka ne
Anthony Aletras, PHD,# Jean-Picrre Laissy, MD,§§ Tan Paterson, MD, || E asn é svcen i
Neil G. Filipchuk, MD,* Andreas Kumar, MD,* Matthias Pauschinger, MD,99 y

in Myocarditis: A JACC White Paper La ke Lou ise C rite ria“
n
Hassan Abdel-Aty, MD,§ Matthias Gutberlet, MD,* Sanjay Prasad, MD,{+
Peter Liu, MD,## for the International Consensus Group on Cardiovascular Magnetic Resonance y r
pozdni syceni

in Myocarditis

Cardiovascular magnetic resonance (CMR) has become the primary tool for noninvasive

assessment of myocardial inflammation in patients with suspected myocarditis. The International

N 'm - - - N 4 A 4 - 1 4 [V 4
Consensus Group on CMR Diagnosis of Myocarditis was founded in 2006 to achieve consensus Prl poz ItIVIte a Ies po n 2 krlte rl I

among CMR experts and develop recommendations on the current state-of-the-art use of CMR

! e T D S . : . mgm m
for myocarditis. The recommendations include indications for CMR in patients with suspected u SenZItIVIta 6 ’0/0

myocarditis, CMR protocol standards, terminology for reporting CMR findings, and diagnostic

CMR criteria for myocarditis (i.e., “Lake Louise Criteria”). = gam - o
= Specificita 91%

(A) (B)

Pritomnost dysfunkce LK ci
perikardialniho vypotku zvysuje
pravdepodobnost dg.

J Am Coll Cardiol 2009;53(17):1475-87
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CMR Sensitivity Varies With Clinical Presentation
and Extent of Cell Necrosis in
Biopsy-Proven Acute Myocarditis EDEMA
Marco Francone, MD, PHD," Cristina Chimenti, MD, PHD,{{ Nicola Galea, MD,
Fernan copelliti, PHD,’ Rominz , PHD,; Roberto Galea, MD,
lacopo Carbone, MD," Carlo Catalano, MD,” Francesco Fedele, MD, | Andrea Frustaci, MD{ EER |
LGE
EDEMA + EER B infarct-like
[ I B cMm
Arriythmic
EER + LGE
Any 2af 3 I
All3
1 I
I T T T T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Sensitivity

senzitivita MRI je nejvyssi pro akutni MC manifestujici se
bolestmi na hrudi (infarct-like)

stredni pro ,kardiomyopatickou manifestaci*

nejnizsi pro arytmicky se manifestujici MC

JACC Cardiovasc Imaging 2014;7(3):254-63
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Neinvazivni diagnostika ZKMP

V BRNE

Prognosticky vyznam MRI

Long-Term Follow-Up

of Biopsy-Proven Viral Myocarditis

Predictors of Mortality and Incomplete Recovery

Stefan Griin, MD,* Julia Schumm, MD,* Simon Greulich, MD,* Anja Wagner, MD,}
Steffen Schneider, PHD,# Oliver Bruder, MD,# Eva-Maria Kispert, RN,* Stephan Hill, MD,*

Peter Ong, MD,* Karin Klingel, MD,§ Reinhardt Kandolf, MD,§ Udo Sechtem, MD,*
Heiko Mahrholdt, MD*

LGE = 0% LV mass

Results

Cumulative survival Cumulative survival

Cumulative survival

0.8
0.6
04

02

0.8
0.6
04

0.2

A Kaplan-Meier Survival Curves: All Cause Death
L
p-log-rank <0.001
~—LGE present —NoLGE
0 365 730 1095 1460 1825 2190 2555 29200
B Kaplan-Meier Survival Curves: Cardiac Death

———

p-log-rank <0.001

“—LGE present —NoLGE

0 365 730 1095 1460 1825 2190 2555 2920
C Kaplan-Meier Survival Curves: Sudden Cardiac Death
pelogsrank < 0.001
= LGE present — NoLGE
0 365 730 1095 1460 1825 2190 2555 2920

Days after CMR

We found a relevant long-term mortality in myocarditis patients (19.2% all cause, 15% cardiac, and 9.9% sud-

den cardiac death [SCD]). The presence of late gadolinium enhancement (LGE) yvields a hazard ratio of 8.4 for

all-cause mortality and 12.8 for cardiac mortality, independent of clinical symptoms. This is superior to parame-

J Am Coll Cardiol 2012; 59:1604-1615.
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Native T1-mapping detects the location, extent
and patterns of acute myocarditis without the
need for gadolinium contrast agents

Vanessa M Ferreira”, Stefan K Piechnik’, Erica Dall'Armellina’, Theodoros D Karamitsos', Jane M Francis',
Ntobeka Ntusi', Cameron Holloway', Robin P Choudhury', Attila Kardos®, Matthew D Robson',
Matthias G Friedrich®* and Stefan Neubauer'

Pri hodnote T1 > 990ms
byla senzitivita 90% a
specificita 88%
Pozitivni u 30% nalezq,
kde byla LGE Ci T2w
negativni

Neinvazivni diagnostika ZKMP
nové moznosti MRI diagnostiky

‘ \’ = o
U SV. ANNY A
V BRNE

Journal of Cardiovascular Magnetic Resonance 2014, 16:36



FAKULTNI ®
LEKARSKA NEMOCNICE
Biopticka di tika ZKMP Y
M vt I0PTICKa alaghnostiKa

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 Cl INniCa "V suspe CtEd

and Pericardial Diseases m\‘r’{jca rditis

Alida L. P. Caforiof*, Sabine Pankuweit?!, Eloisa Arbustini?, Cristina Basso*,
Juan Gimeno-Blanes®, Stephan B. Felix¢, Michael Fu’, Tiin: aH 1i68, Stephan H leymans?,

ol n ingel'!, inl isch?, William McKenna”, bl )
into's, n emx-P ter Schultheiss'?, {See Ta e 4

|
Hul bertSegg wiss'®, Luigi Tavazzi' Gaeta Th 4, Al Yilmaz?2°,
Philippe Charron?! and Perry M. Ell ott!?

Hospital admission

Recommendation
for observation

10. All patients with clinically suspected myocarditis should be
considered for selective coronary angiography and EMB.

exclude coronary

= EMB je pokladana za zlaty standard artery disease
v diagnostice myokarditid

11. Tissue obtained from EMB should be analysed using hist-
ology, immunohistochemistry, and viral PCR (on heart

tissue and a blood sample).

Eur Heart J 2013;34(33):2636-48.
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histologické hodnoceni

Myocarditis

A histopathologic definition and classification

H. Thomas Aretz, mM.n., Department of Pathology,  John T. Fallon, M.D., PH.D., Department of Pathology,

Lahey Clinic Medical Center, Burlington, Massa- Massachusetts General Hospital, and Harvard Med-
chusetts, and Harvard Medical School, Boston, ical School, Boston, Massachusetts
Massachusetts John J. Fenoglio, Jr., M.D., Department of Pathology, I._
Margaret E. Billingham, M.p., Department of Pa- College of Physicians and Surgeons, Columbia Uni-
thology, Stanford University Medical Center, Palo versity, New York, New York
Alto, California Eckhardt G. J. Olsen, M.D., Department of Histo-
William D. Edwards, m,p., Department of Pathology, pathology, National Heart Hospital, and Cardio-
Mayo Clinic, Rochester, Minnesota thoracic Institute, London, England
Stephen M. Factor, m.p., Department of Pathology,  Frederick J. Schoen, m.n., pu.p,, Department of Pa-
Albert Einstein College of Medicine, Bronx, New thology, Brigham and Women's Hospital, and Har-
York vard Medical School, Boston, Massachusetts

Am J Cardiovasc Pathol. 1987 Jan;1(1):3-14

Zanétlivy infiltrat s nekrozou myocytti - myokarditida
Zanétlivy infiltrat bez poskozeni myocyti - hranicni myokarditida
Nepritomnost zanétlive infiltrace - nejde o myokarditidu

Kontrolni EMB: perzistujici, hojici se, vyhojena (s / bez fibrozy)
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imunohistologické hodnoceni

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 Arbustini3, Cristina Basso?,

Juan Gimeno-Blanes®, Stephan B. Felix$, Michael Fu’, Tiina Heli®, Stephane Heymans?,
Roland Jahns'?, Karin Klingel'!, Ales Linhart'2, Bernhard Maisch?, William McKenna'3,
Jens Mogensen'4, Yigal M. Pinto'S, Arsen Ristic'é, Heinz-Peter Schultheiss'?,

Hubert Seggewiss'®, Luigi Tavazzi'?, Gaetano Thiene?, Ali Yilmaz2?,

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

>7 CD3+ /mm2
a soucasne

> 14 LCA+/mm2
a soucasne
<4 CD68+ /mm2

\/ RRNE
V BRNE

vnitinl krénl
— Zila

pravé komora

Jklezticky”
bioptomu
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Epidemiologie a prognoza ZKMP

= prevalence je nejasna

= u mladych jedincli zemrelych nahlou smrti byla myokarditida
post mortem nalezena v rozmezi 2-42 %

= prace vyuzivajici Dallaska kritéria uvadeély vyskyt myokarditidy
v 9-16 % pripadli DKMP

= noveéjsi studie ukazuji, ze u 40-50 % nemocnych s klinickou
DKMP jde viastné ZKMP

= v 50% Gprava funkce LK do 2-4 tydnii

= ve 25% perzistujici dysfunkce LK

= 12-25%% progredujici zhorsovani funkce LK
end-stage DKMP, umrti nebo transplantace
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Vysledek EMB a prognoza

A prospective study of biopsy-proven myocarditis:
prognostic relevance of clinical and aetiopathogenetic
features at diagnosis

Alida L.P. Caforio™, Fiorella Calabrese?, Annalisa Angelini?, Francesco Tona', Annalisa Vinci',
Stefania Bottaro!, Angelo Ramondo', Elisa Carturan?, Sabino lliceto’, Gaetano Thiene?,
and Luciano Daliento’

0.6+

Proportion surviving

0.2

P=0.004

Histological type

A Others

O Active lymphocytic
(O Borderline myocarditis
{ Giant cell myocarditis

0.8+

0.6

0.4

Proportion surviving

024
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PCR result
O PCR negative
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Predictors of Outcome in Patients With
Suspected Myocarditis

Ingrid Kindermann, MD: Michael Kindermann, MD: Reinhard Kandolf, MD; Karin Klingel, MD:
Burkhard Biiltmann, MD: Thomas Miiller: Angelika Lindinger, MD: Michael B6hm, MD

»

'_

I

o

c 08

[++]

£

(1]

[=1]

T 06

Q

8

B

S8 04

£

£

£ 02

[=]

o

Q@

9

L o0
No. AT RISK

Virus negative
Virus positive

Virus negative

'---.-
hllllll EEEEEEEEEEEY

Virus positive

Log-rank p = 0.893

101
79

T T I

40 80 120
Months after biopsy

64 3 19

51 16 6



EF LK (%)

80

60

e
o

N
o

LEKARSKA
FAKULTA
Masarykova Lnverzita

Maximum
75. percentil
Median

25. percentil |
Minimum |

0,123

Virova pritomnost a prognéza

0,361

=

0,114

0,224

0 mésicu
PCR+ PCR-

6 mésicu
PCR+

3 mésice
PCR+ PCR-

PCR-

12 mésicu
PCR+ PCR-

Kombinovany mortalitni endpoint

60 % -

50 % A

40 %

30 % A

20 % A

10 % A

PCR- (N=79)
—— PCR+(N =133)
Log-rank test: p = 0,146

12 24 36 48 60
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Vyskyt kombinovaného mortalitniho
endpointu (95% 1S)

PCR- (N=79)
6 mésici 5,1% (0,2%; 9,9%)
1 rok 6,5% (1,0%; 12,1%)
2 roky 19,0% (9,1%; 28,9%)
3 roky 28,0% (15,0%: 41,1%)
4 roky 36,8% (20,6%; 52,9%)
5 let 46,5% (28,0%; 65,0%)
PCR+ (N=133)
6 mésic 0,8% (0,0%; 2,2%)
1 rok 5,0% (1,1%; 8,9%)
2 roky 10,2% (4,4%; 16,1%)
3 roky 17,8% (9,5%; 26,1%)
4 roky 25,6% (14,3%: 36,9%)
5 let 35,4% (19,3%; 51,5%)
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Long-Term Outcome of Patients With Biopsy-Proved Myocarditis:

Comparison With Idiopathic Dilated Cardiomyopathy

MARTHA GROGAN, MD, MARGARET M. REDFIELD, MD, FACC, KENT R. BAILLEY, PuD,

GUY S. REEDER, MD. FACC. BERNARD J. GERSH, MB. CHB, DPuiL, FACC.
WILLIAM D. EDWARDS, MD. FACC, RICHARD J. RODEHEFFER, MD, FACC

1.0
-
LT 08 » n=134 patients with
» 2 .
22 « clinically suspected
o5 myocarditis
<9 g5
x q O
20 *Dallas +: n= 21 (16%)
o
g ‘é 04 “Dallas =i n=113 (84%)
5 =
i
a E 02 —— Dallas +ve
«eesees Dallas -ve
0.0 - : . r .
0 2 4 6 8 10 12 14 16 A

Freedom from cardiac death and HTx

NoO. AT RISK

Vysledek EMB a prognoza

Predictors of Outcome in Patients With

Suspected Myocarditis

Ingrid Kindermann, MD: Michael Kindermann. MD: Reinhard Kandolf, MD: Karin Klingel, MD:
Burkhard Biiltmann, MD: Thomas Miiller: Angelika Lindinger, MD: Michael Béhm. MD
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Priikaz myokarditidy a prognéza
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Recommendations

14. Patients with a life-threatening presentation should be sent
to specialized units with capability for haemodynamic mon-
itoring, cardiac catheterization, and expertise in EMB.

15. In patients with haemodynamic instability, a mechanical
cardio-pulmonary assist device may be needed as a
bridge to recovery or to heart transplantation.

16. Cardiac transplantation should be deferred in the acute

phase, because recovery may occur, but can be considered

for haemodynamically unstable myocarditis patients, in-
cluding those with giant cell myocarditis, if optimal pharma-
cological support and mechanical assistance cannot
stabilize the patient.

Currentstate 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

17. Management of ventricular dysfunction should be in line
with current ESC guidelines on heart failure.

18.1CD implantation should be deferred until resolution of the

acute episode.

19. Arrhythmia management outside the acute phase should
be in line with current ESC guidelines on arrhythmia and

device implantation.
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2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

The Task Force for the Management of Patients with Ventricular
Arrhythmias and the Prevention of Sudden Cardiac Death of the
European Society of Cardiology (ESC)

ICD implantation may be considered
earlier in patients with giant cell
myocarditis or sarcoidosis who had
haemodynamically compromising
sustained VA or aborted cardiac arrest,
due to adverse prognosis of these
conditions, if survival =1 year with
good functional status can be
expected.

Anti-arrhythmic therapy should be
considered in patients with
symptomatic non-sustained or
sustained VT during the acute phase of
myocarditis.

The implant of an ICD or pacemaker
in patients with inflammatory

heart diseases should be

considered after resolution of the
acute episode.

Pristrojova léCba arytmii by
mela byt indikovana az po
odeznéni akutni faze
myokarditidy

A wearable defibrillator should be
considered for bridging until full
recovery or ICD implantation in
patients after inflammatory heart
diseases with residual severe LV
dysfunction and/or ventricular electrical
instability.

European Heart Journal (2015) 36, 2793-2867
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Recommendations

21.

22.

23.

24.

Immunosuppression should be started only after ruling out

active infection on EMB by PCR.

Based on experience with non-cardiac autoimmune
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
10,99

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.

Currentstate 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
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A CLINICAL TRIAL OF IMMUNOSUPPRESSIVE THERAPY FOR MYOCARDITIS

Jay W. Mason, M.D., Joux B. O’ConnNELL, M.D., Auvie HeErskowitz, M.D., NotL R. Rost, M.D., PH.D.,
Bruce M. McManus, M.D., PH.D., MARGARET E. BiLLinagHAaM, M.D., THOMAS E. Moon, PH.D.,
AND THE MYOCARDITIS TREATMENT TRIAL INVESTIGATORS"

100 -

P=0.96
801
eo4 77
40 i
Control,.___p=== S
20 -
' Immunosuppression
0 T T T T 1
0 1 2 3 4 5
Year
® Immunosuppression
o Control { } }

i

Base Line Week 28 Week 52
(n=110) (n=289) (n=284)

Conclusions. Qur results do not support routine treat-
ment of myocarditis with immunosuppressive drugs. Ven-
tricular function improved regardless of whether patients
received immunosuppressive therapy, but long-term mor-
tality was high. (N Engl J Med 1995;333:269-75.)

= 111 nemocnych

= Histologicka definice MC

= Bez vylouceni virli v myokardu
= ,no harm, no benefit"
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Randomized, Placebo-Controlled Study for
Immunosuppressive Treatment of Inflammatory

Dilated Cardiomyopathy 84 pac., symptomy delsi nez 6meésicti

Two-Year Follow-Up Results

V&4 \Ya 4
Romuald Wojnicz, MD; Ewa Nowalany-Kozielska, MD; Celina Wojciechowska, MD: Lec ba 3 mes‘ce:

Grazyna Glanowska, MD: Przemyslaw Wilczewski, MD; Tomasz Niklewski, MD:
Marian Zembala, MD, PhD: Lech Poloniski, MD, PhD: PRE 1 k d 0 2 k d
Marius M. Rozek, MD: Jan Wodniecki, MD, PhD mg g en nEn 1 4 mg g en

Circulation 2001,104:39-45.

TABLE 2. Results of Secondary End Point

Baseline 3-Month Follow-Up 6-Month Follow-Up

_———n—__Nean+3D 95% ClI P n Mean=SD 95% Cl P n Mean=SD 95% Cl P

24973 43 27.2+10.1 35 30.2=12.4
L . 0.51 4201312 <=0.001 3.79-14.83 0.001
23.8x8.6 39 35.9=10.0 35 39.5=10.7
Placebo 43 233.2%=58.9 43  219.1=58.8 35 208.4=63.9
—1.94-56.92 0.085 17.12-68.76 0.001 17.22-74.25 0.002
IT group HH 213.6=53.5 39 176.1=58.5 35 162.7=55.4
LV ESV, mL
Flacebo 43 181.7=541 43  169.1=59.4 35 158.3=63.2
—3.11-47.93 0.088 24.03—-71.42 =0.001 20.73—72.80 0.001
IT group 4 160.8=52.8 39 121.4=46.9 35  111.6x=44.3
LV EDD, mm
Placebo 43 68.58.0 43 B66.6=8.1 35 65.9=9.9
—0.14-7.33 0.059 2.30-10.59 0.003 3.0412.21 0.001

IT group H 65.6-8.6 39 60.1=10.7 35 58.2=9.3
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Imunosupresivni lécha

Randomized study on the efficacy of
immunosuppressive therapy in patients with
virus-negative inflammatory cardiomyopathy: the

TIMIC study

Andrea Frustaci?*, Matteo A. Russo4, and Cristina Chimenti®24
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85 pac., symptomy delSi nez 6meésicti

Lécba 6 meésicu:

PRE 1mg/kg/den...0,33mg/kg/den

AZA 2mg/kg/den

Variables

Group 1 (n = 43)

Group 2 (n = 42)

Ejection fraction, %
Baseline

Six month

LVEDYV, mL
Baseline

Six month

Six month

265+ 67
45.6 + 9.6

257.3 + 50.1
140.7 + 50.6

188.8 + 38.3
79.7 + 43.9

2454 + 463
2806 + 48.9

LVESV, mL

Baseline

176.9 + 341
2234 + 433

LVEDD, mm
Baseline

Six month

684+ 70
544 +74

688 + 7.5
740+ 7.6

NYHA class I/IV, n (%)
Baseline

Six month

21 (49)
9 (21)

16 (38)
28 (67)
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Immunosuppressive treatment for myocarditis: a meta-
analysis of randomized controlled trials
Cong Lu®, Fang Qin® Yafei Yan® Tong Liu®, Jing Li® and Hang Chen®

Journal of Cardiovascular Medicine 2016;17(8):631-637

= 9 studii (zahrnula celkem 342 nemocnych lécenych
imunosupresi a 267 lécenych konvencni Iécbou)

= imunosupresivni lécba nema vliv na mortalitu ¢i nutnost
srdecni transplantace

= priznivy efekt na zlepseni systolické funkce LK

ZAVER: imunosupresivni lé¢ba miize byt

zvazovana jako dopinék konvencni lécby SS,
pokud tato neni efektivni
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Problematika kardiomyopatii je siroka, relativné
komplikovana...a casto malo podlozena daty

EBM je v radé oblasti spise pranim nez realitou

Lécba se odviji od doporuceni pro lécbu srdecniho
selhani

Nartstajici prevalence srdecnich amyloidoz

Dllezitost jejich spravné dif. dg. s ohledem na
moznosti jejich cilené lécby
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Cetny vyskyt ZKMP mezi nové vzniklymi DKMP

Nejdiilezitéjsi neinvazivni dg. metodou je MRI, pro
definitivni dg. je nezbytné provedeni EMB

Pritomnost zanétu (a jeho nasledny ustup) zvysuje
sanci na zlepseni funkce LK

Imunosupresivni lécba neovliviuje prognozu, ale
miiZe prinést zlepseni funkce LK

Nefarmakologické postupy indikujeme az po
odeznéni akutni faze (3-6 mésicli po zavedeni Iécby)
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Dekuji za pozornost!




