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G.M. Lancisi

palpitace, srdecni selhavani, dilatace a
aneurysmata pravé komory a vyskyt
nahlé smrti

vyskyt ve 4 generacich jedné rodiny

70./80. léta 20. stoleti

Lancisi GM. De Motu Cordis et Aneurysmatibus. Naples 1736.
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— Terminologie

= Arytmogenni dysplazie pravé komory (ARVD)
= Arytmogenni kardiomyopatie pravé komory (ARVC)

= ,,desmosomalni kardiomyopatie*

desmosom je molekularni struktura zajisStujici spojeni mezi burikami

Cell membrane
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Je opravdu spravne hovorit o arytmogenni
kardiomyopatii PRAVE KOMORY?

Arrhythmogenic Cardiomyopathy

Left-Dominant Arrhythmogenic Cardiomyopathy
An Under-Recognized Clinical Entity

Srijita Sen-Chowdhry, MBBS, MD (Cantab), MRCP,*} Petros Syrris, PHD,*

Sanjay K. Prasad, MD, MRCP,# Sian E. Hughes, MBBS, PuD, MRCPATH,

Robert Merrifield, PHD,§ Deirdre Ward, MBBS, MRCPI,* Dudley J. Pennell, MD, FACC,#
William J. McKenna, MD, DSc, FACC*

London, United Kingdom

EDITORIAL COMMENT

6. Arytmogenni kardiomyopatie

Expanding the Spectrum of 6.1. Uvod
Arrhythmogenic Cardiomyopathy* 6.2. Prevalence

63 Patofyziologie KARDIOMYOPATIE
Jeffrey E. Saffitz, MD, PuD, FACC 6.4. Klinicky obraz

6.5. Diagnostika
6.6. Prognoza
6.7. Terapie
6.8. Shrnuti
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Msargors et AC M P (A RVC)

= onemocneéni charakterizovaneé
progresivni nahradou svaloviny
(nejcasteéji pravé komory)
vazivovou a tukovou tkani

" je spojeno s komorovymi
arytmiemi typicky s morfologii
BLRTw

= posléze se selhavanim PK

Sen-Chowdhry S, Syrris B Prasat SK, et al. Left-Dominant Arrhythmogenic Cardiomyopathy. J Am Coll Cardiol 2008;52:2175-87.
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e Prevalence ACMP

= 0,02-0,1% (1:5000)

= endemicky vyskyt (ostrov Naxos,
regiony Benatek a Padovy) s
prevalenci 0,4 - 0,8 %.

= postihuje Castéji muze v pomeru
2,7:1

* muzi vice ohrozeni nahlou smrti
(relativni riziko 6,8)

Anderson EL. Arrhythmogenic Right Ventricular Dysplasia. Am Fam Physician 2006,73:1391-8.
McNally E, MacLeold H, Dellefave L. Arrhythmogenic Right Ventricular Dysplasia/Cardiomyopathy. GeneReviews 2008.
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Arrhythmogenic right ventricular cardiomyopathy: From
genetics to diagnostic and therapeutic challenges

Bruno Pinamonti, Francesca Brun, Luisa Mestroni, Gianfranco Sinagra

,Klasicka“ forma 39%
,Left-dominant® forma 5%
Biventrikularni forma 56%

faze ,,skryté onemocneéni*
faze ,,elektricka nestabilita“
faze ,,selhani pravé komory*
faze ,,biventrikularni selhani*

W

World J Cardiol 2014,6:1234-1244
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Delas-li si nové pratele,
nezapominej na stare.

Erasmus Rotterdamsky

Pokud se koncentrujeme na biventrikularni
(ci dominantne levokomoroveé formy) ACM,
nezapominejme na , klasickou" ARVC!
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nahrada myocyttl tukovou a fibrézni tkani (arytmogenni
substrat)

dilatace PK, systolicka dysfunkce PK — typicky loziskova
(aneurysmata), meéne casto difuzni

nejcastéjsi postizeni je v oblasti tzv. trojuhelniku
dysplazie

postupne postizeni dalsich oblasti pravé (popr. i leve)
komory

mezikomorové septum byva postizeno
az v pokrocilych stadiich nemoci
nejprve subepikardialni postizeni

Anderson EL. Arrhythmogenic Right Ventricular Dysplasia. Am Fam Physician 2006,73.:1391-8.



FNUSA
] Lok ICRC

o et Klinic ky obraz

= priznaky se objevuji na pocatku dospélosti

= diagnoza je nejCastéji stanovena kolem 30. roku
veku

= typické priznaky: palpitace, slabost, synkopy cCi
zavrate

= nahla smrt

= meéne casto znamky pravostranného selhavani
(otoky, hepatomegalie, ascites)

= pri biventrikularnim postizeni dusnost, unavnost,
nevykonnost

Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathyy/dysplasia. Orphanet Journal of Rare Diseases
2007,;2:45.
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s et Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC/D):
A Systematic Literature Review

Jorge Romero!, Eliany Mejia-Lopez', Carlos Manrique? and Richard Lucariello’

Symptomatology in ARVC/D

/ 66.9%

Palpitations Syncope Atypical chest R\ failure Asymptomatic
pain

Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathy/dysplasia. Orphanet Journal of Rare Diseases
2007,;2:45.
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Kli nlck)'l obraz

= prvni stadium - subklinické postizeni (nahla smrt bez predchozich
prodromu)

= druhé stadium - projevy elektrické nestability (palpitace Ci
synkopy casto vazané na fyzickou zatez, arytmie zprvu izolované,
postupné az setrvalé komorové tachykardie s morfologii BLRTw)

= treti stadium - selhavani pravé komory

= Ctvrté stadium - biventrikularni postizeni s projevy bilateralniho
srdecniho selhavani, s morfologickym obrazem podobnym
dilatacni kardiomyopatii, vyskyt polymorfnich komorovych arytmii

Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathy/dysplasia. Orphanet Journal of Rare Diseases
2007;2:45.
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Genetika ACMP

= ,desmosomalni kardiomyopatie*“ — prevazuji mutace v
genech pro desmosomalni proteiny

= autozomalné dominantni dedicnost

= autozomalne recesivni podtypy (Naxos disease,
Carvajal syndrom)

= rodinny vyskyt ve 30-50%
= variabilni penetrace
= polymorfni fenotyp

Vatta M, Marcus F Towbin JA. Arrhythmogenic Right Ventricular Cardiomyopathy: a 'final common pathway' that defines
clinical phenotype. Eur Heart J 2007,;28:529-30
McNally E, MacLeold H, Dellefave L. Arrhythmogenic Right Ventricular Dysplasia/Cardiomyopathy. GeneReviews 2008.
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Naxos disease

(mutace plakoglobinu, autozomalné recesivni
prenos, kardiokutanni syndrom)

Protonotarios N, Tsatsopoulou A. Naxos disease. Indian Pacing and Electrophysiology Journal
2005,5(2):76-80.
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Clinical and molecular classification
of cardiomyopathies

Franco Cecchi*, Benedetta Tomberli, lacopo Olivotto

Table 4. Arrhythmogenic right ventricular cardiomyopathy.

FAMILIAL, unknown gene

Intercalated disc protein mutations: Plakoglobin,
Desmoplakin
Plakophilin 2
Desmoglein 2
Desmocollin 2
Cardiac ryanodine receptor (RyR2)
Transforming growth factor-£3 (TGFS3)

NON FAMILIAL
Inflammation?

FNUSA
ICRC
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Masarykova univerzita Myocarditic Appearance of Arrhythmogenic Right
Ventricular Cardiomyopathy

Andrew N. Jordan, MRCP; Jonathan Lyne, MRCP; Ranil De Silva, PhD; Tom Wong, MD
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= myokarditida muze prispivat k progresi ARVC
= pritomnost zanétu muze byt spojena
s elektrickou nestabilitou ARVC
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Arrhythmogenic Right Ventricular Cardiomyopathy in
Heterozygous Plakoglobin-Deficient Mice
Paulus Kirchhotf, MD: Larissa Fabritz, MD; Melanie Zwiener, VetD; Henning Witt, PhD:
Michael Schiifers, MD: Stephan Zellerhoff, MD: Matthias Paul, MD: Timur Athai, BS:

Karl-Heinz Hiller. PhD:; Hideo A. Baba, MD: Giinter Breithardt, MD: Patricia Ruiz, PhD:
Thomas Wichter, MD: Bodo Levkau, MD

Fyzicka zatez zvyraznuje fenotypovou manifestaci
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Treatment of Arrhythmogenic
Right Ventricular Cardiomyopathy/Dysplasia

An International Task Force Consensus Statement

Domenico Corrado, MD, PhD; Thomas Wichter, MD; Mark S. Link, MD; Richard N.W. Hauer, MD, PhD;

Recommendations

— It is recommended that patients with a definite diagnosis
of ARVD/C not participate in competitive and/or endur-
ance sports (Class I).

— Patients with a definite diagnosis of ARVD/C should be
restricted from participation in athletic activities, with
the possible exception of recreational low-intensity
sports (Class I1a).

Recommendations
— Implantation of an ICD is recommended in ARVC/D
patients who have experienced =1 episodes of haemody-
namically unstable, sustained VT or VF (class I).
— Implantation of an ICD is recommended in ARVC/D
patients with severe systolic dysfunction of the RV, LV,
or both, irrespective of arrhythmias (class I).
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e Diagnostika (ARVC)

’ . .
European Heart Journal (2010) 31, 806-814 SPECIAL REPORT Arytmogen ﬂ I ka rdlomyo patle
rysoreay  doi10.1093/eurheartj/ehq025
Jan Krejéi
ia nosis Oof arr mo enic r'i ven ricu ar | interni kardioangiologickd klinika, Fakultni nemocnice u sv. Anny a Lékarskd fakulta Masarykovy univerzity, Brno, Ceskd republika
g y rykovy 47
CardiomyopathYIdysplaSia Table 1 Revised arrhythmogenic right ventricular cardiomyopathy diagnostic criteria (modified from Marcus et 2/7)
Proposed Modification of the Task Force Criteria Major criteria Minor criteria
. e . . BV systolic function By 2D echo: By 2D echo:
Fr?nl.( I. Marcus' Chair, William J. M‘CKennaz Co-Chair, Duane ?her”w' and structore Pegional BV akinesia, dy=kinesia or aneurysm and one of the following Fegional BV akinesia, dyskinesia or aneurysm and 1 of the
Cristina Basso?, Barbara Bauce?, David A. Bluemke*, Hugh Calkins®, . - : ) ]
N A ) A i T fend diastole]: following (end diastole):
Domenico Corrado?, Moniek G.P.]J. Cox®, James P. Daubert’, Guy Fontaine'?, PLAX RVOT = 32 mm, PLAYX BVOT = 29 to <32 mm,
K?thleen Gear!, R'icl':?rd Hauer?®, Andl'e1a2 Nava:3, Michael H. Picard!!, " PSAY RVOT = 36 mm, PSAXEVOT = 32 to < 36 mm,
Nikos Protonotarios??, Jeffrey E. Saffitz'?, Danita M. Yoerger Sanborn'!, Or fractional area change = 33% Or fractional area change > 33% to = 40%
Jonathan S. Steinberg’, Harikrishna Tandri’, Gaetano Thiene?, Jeffrey A. Towbin'4, By MEIL: By MRL:
Adalena Tsatsopoulou'?, Thomas Wichter'®, and Wojciech Zareba® Regional RV akinesia, dyskinesia or aneurysm or Regional RV akinesia, dyskinesia or aneurysm or
dyssymchronous BV contraction and 1 of following: Ratio of RV end- dyssymchronous BV contraction and 1 of the following:
diastolic volome to BSA = 110 mL/m’ or &= 100 mL/m’ Ratio of BV end-diastolic volume to BSA = 100 to
(or RV EF = 40%) <110l /m® (male) or = 90 to < 100 mL/m’ (female) or
EV>40%to=43%
By RV angiography: By RV angiography.
Fegional BV akinesia, dyskinesia or aneurysm. Fegional BV aldnesia, dyskinesia or aneurysm
Tissue Fesidual myocytes < 680% by morphometric analysis with fibrons  Residual myocytes 680% to 73% (or 30% to 65% if estimated),
L4 L L4 - characterization replacement of the RV free with fibrous replacement of the BV free wall myocardium
. ve a r' e r' a wall myecardium in = 1 sample, with or without fatty replacement of in = 1 sample, with or without fatty replacement of tissue
tissue on EMB on EMB
Repolarization Inwerted T waves in right precordial Inverted T waves in leads V1 and V2 in individunals >
abnormality leads (V1-3) or beyond in individuals > 14 y7 of age 14 years of age (in the absence of complete nght bundle

(in the absence of complete right bundle - branch block QRS = 120ms  branch block ) or in V4-6 or inverted T waves in leads
VI1-V4 individuals > 14 yr of age in the presence of

I 4 I 4
= 1 velké a2 mala e el
Dy izati Epsilon waves in the right Late potential by SAECG in = 1 of 3 parameters in the

abnormality precordial leads (V1-3) absence of a QRS duration of = 110 ms on the standard
ECG; Filtered QRS duration = 114 ms; Duration of
terminal QRS < 40 mV or = 338 ys; Root-mean-square

veltage of terminal 40 mes = 20 uV; Terminal activation

y
. 4 mala duration of QRS = 35 ms measured from the nadir of the 5
wave to the end of QRS

Arrhythmias Monsustained or sustained ventricular tachycardia of left bundle MNonsustained or sustaimed ventricular tachycardia of BV
branch morphology with superior axis outflow configuration, left bundle branch merphology
Frequent ventricular extrasystoles (> 1000 per 24 h) (Holter) with inferior axds or > 300 ventricular extrasystoles per 24 h
(Halter)

Familial history ABNC confirmed pathologically in the first degres or identification of a  History of ARVIC in a first degree relative or premature
pathogenic mutation categorized as assodated or probably assodated  sudden death (< 35 yr of age) due to suspected AFRVC or
with ARVC ARVC confirmed pathelogically or by current Task Force

Criteria in seremd-desras ralative
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EKG + SA-EKG

= inverze T vin v pravych prekordialnich svodech (V2 aV3) v
nepritomnosti BPRTw

= [BPRTw

= vilna epsilon (elektricky potencial na konci QRS)

= prodlouzeni QRS ve svodech V1-V3 nad 110ms

Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathy/dysplasia. Orphanet Journal of Rare Diseases
2007;2:45.
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Diagnostika (ARVC)
Holterovo monitorovani, zatez. testy
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Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathy/dysplasia. Orphanet Journal of Rare Diseases
2007,;2:45.
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Diagnostika (ARVC)
Echokardiografie
= konvencni

= kontrastni
= TDI, strain, 3D

Kies P Bootsma M, Bax J, et al. Arrhythmogenic right ventricular dysplasia/cardiomyopathy: Screening, diagnosis, and
Treatment. Heart Rhythm 2006,3:225-234.
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Echokardiografie

Current and future role of echocardiography
in arrhythmogenic right ventricular
dysplasia/cardiomyopathy

Mast TP et al. Cardiol J 2015; 22, 4: 362-374)

Tricuspid Annular Plane Systolic Excursion Tissue Velocity Imaging (TVI)
5 5
(TAPSE)
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i ARVD/C-r

ARVD/C

NUSA
ICRC
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Nuklearni magneticka rezonance

Jain A, 2008, Cecchi £ 2012
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Endomyokardialni biopsie

= fibrézné-tukova prestavba stény PK spojena s relativnim poklesem
pocétu myocytil pod 60 %

= atrofie myocytll a zvySené relat. mnozstvi vaziva (tento nalez je
diagnosticky cennéjsi, nez samotny prukaz tuku)

Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathy/dysplasia. Orphanet Journal of Rare Diseases
2007;2:45.
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The Role of Endomyocardial Biopsy in ARVC: Looking Beyond
Histology in Search of New Diagnostic Markers

Angeliki Asimaki, PhD and Jeffrey E. Saffitz, MD, PhD
Department of Pathology, Beth Israel Deaconess Medical Center and Harvard Medical School,
Boston

N-cadherin Plakoglobin Cx43

Snizena exprese plakoglobinu i v morfologicky
neposkozenem myokardu
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Co nového je v diagnostice ACM/ARVC?

Profiling of differentially expressed
microRNAs in arrhythmogenic right
ventricular cardiomyopathy

Hongliang Zhang'?3, Shenghua Liv!, Tianwei Dong?, JunYang?, Yuanyvan Xie', Yike Wu3,
Kang Kang*, Shengshou Hu!, Deming Gou® & Yingjie Weit
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Prognoza

= ACMP je progresivni onemocnéni, které si zada
pravidelné prehodnocovani stavu

= Jedna z nejcastéjsich pricin SCD u mladych jedincu

= Udava se, ze zpusobi 11-22% nahlych umrti u mladych
atletl, v nékterych endemickych oblastech i vice

= nejcasteéjsi pricinou smrti obvykle byva arytmicka smrt,
meéne casto srd. selhani

= prediktory Spatné prognozy: mlady vék v dobé stanoveni
diagnézy, rodinna anamnéza nahlé smrti, anamnéza
synkopy Ci obéhové zastavy, zachyt KT a postizeni LK.

Thiene G, Corrado D, Basso C. Arrhythmogenic right ventricular cardiomyopathy/dysplasia. Orphanet Journal of Rare Diseases
2007;2:45.
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ARVC/ACMP je vzacné onemocneéni s potencialne
nepriznivou prognozou

kurativni leCebny postup neni k dispozici (vyjma HTX)
léCba arytmii dramaticky zlepsuje prognoézu (ICD)

geneticka diagnostika a Ié€ba



LEKARSKA
FAKULTA
Masarykova univerzita

.

T et L -
- N
. A 4
5 v\\\\\\
- \_ R
§ A 1 _ al
LRSS X
.1\
0 '.’ ‘I »
. V. . ’ y K " o
d RS P ] Ly ™
W .
v,y ‘ " .

Dekuji za pozornost !



