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a position statement from the ESC Working Group
on myocardial and pericardial diseases
Eur Heart Journal 2008

“...we define a cardiomyopathy as:

A myocardial disorder in which the heart muscle is structurally and functionally
abnormal, in the absence of CAD, hypertension, valvular disease and CHD
sufficient to cause the observed myocardial abnormality”
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“...HCM: are simply defined by the presence of
in the absence of loading conditions (HPT, valve HD)
sufficient to cause the observed abnormality.”

(55%) autosomal dominant transmission
Mutations genes encoding proteins of cardiac sarcomere
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R-wave m AVL >11mm;
R wave height in Lead I plus the S wave depth in Lead ITI > 25 mm
*S wave depth mn V1 plus the height m V5 that exceeds 35 mm
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Dyspnea on exertion
Syncope

Angina

WORSENING.....

¥ contractility (exercise, positive inotropes)
#* heart rate (exercise, fever, #® CO)
3 preload (hypovolemia, sepsis, fluid shifts)

loss of atrial kick (atrial fibrillation, AVB,
ventricular arrhythmias)
Maintain normal sinus rhythm

If atrial fibrillation : convert pharmacologically /
electrically

Avoid hypotension, vasodilators, dehydration,
strenuous exercise, sepsis, chemical
withdrawal, shivering, seizures

Avoid : digitalis, diuretics, nitrates and
vasodilators




B. 2YMIMNTQMATA
usiwon OLT[é(I)pOLEI’]C Surgical Septal Myectomy Alcohol Septal Ablation

- b-blockers

- disopyramide
- pacemaker
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HCM Risk-SCD Calculat
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Maximum LV wall mm oo
thickness
Left atrial size Le
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SOCIETY OF Max LVOT gradient
CARDIOLOGY®

Fanmily History of SCD

ed VT

Risk of SCD at 5 years (%):
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on Diagnosis and Management of Hypenrophic Cardiomyspathy (Eur Hean J 2014 — doi-10. 1093/ewhean/shu284)
Hean J (2014) 35 (30): 2010-2020
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Male, 55 years old
pre-surgical evaluation
for cholesystectomy

| ‘ECG bnorma
- asymptomatic i
smoker, dyslipidemia i no changes to previous one
clinical examination normal '

blood tests normal R A i |
(CPK, TnT, dDimers, proBNP) Bl e F/J
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CORONARY ANGIOGRAPHY : normal

17/10/2007 09:50:29

Referral to Cardiomyopathy Clinic for further
evaluation....

echo

10/2007 12:35:29




MANAGEMENT

no medication
SD risk stratification low (Holter, stress test...)
15t degree relatives screening... (nephew)

%) [




IZI]II]T.I'ZIHT 08:55:05

D/0T7/2017 0B:4T:52




HCM “take home message”

A. Avegnynta naBoloyko HKI 1y avegriyntn uneptpodio, I |
eLOLKA o€ CUVOUOOUO UE:

- OLKOYEVELAKO LoTOopLKO awdvidiov Bavatou
- appuBuieg, cuykomn
BEteL TnVv UTIEPTPODLKAC HUoKapdLlomaBeLag.

B. O €Aeyxoc tnc olkoyevelog emiBePAnuevoc.
Mrmnopel va evtoniotolv

TIoU Kvduvelouv Opw¢ amno aildbvidlo Bavarto...
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FABRY DISEASE

(metabolic cardiomyopathy)
caused by a deficiency of the lysosomal enzyme

Globotriaosylceramide (GL-3)

e
Gt o)

Lactosylceramide (GL-2)

Stroke, ear, eye, CNS
heart

renal _ _ _
er, hypohidrosis, heat intolerance

angiokeratoma

acroparesthesia & Prevalence
4-12% HCM




episodic pain crises, acroparesthesia
hypohidrosis

corneal and lenticular opacities
recurrent fever

heat and cold intolerance

angiokeratomas ‘

fatigue

@oAepotng pakou Kat
kepatoeldoug,

He puacLoloyLkn opacn
«Fabry cataract»

Life expectancy: 40yrs

renal dysfunction
neurological complications
cerebrovascular disf\ase
cardiac dysfunction

hearing loss and tinnitus

Delay in diagnosis : 14 years!!!




Pacemaker in 10- 20% ,
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Therapy of the Fabry cardiomyopathy

Enzyme replacement therapy

Enzyme replacement therapy allows a causal treatment of Fabry disease. Intravenous infusion
with recombinant alpha-galactosidase A replaces the missing enzyme and catabolizes the lipid
deposits [9,10], The ERT infusion has to be given intravenously every two weeks throughout life,
Therefore, it is essential to carefully establish the diagnosis and define the indication for ERT. ERT




early heart transplantation...

X-linked dominant lysosomal disease,

due to a primary deficiency of
ysosome-associated membrane protein 2 caused
by several mutations

in the gene

Phenotype:

(88%, HCM), skeletal myopathy
mental retardation (70%).

Danon is characterized by early morbidity
and limited life expectancy,
with

The DANON REGISTRY reports the following
disease landmarks on average:
First symptoms 12yrs, rapid deterioration (6mo),

transplant 18yrs, death without transplant 19yrs...

There is no specific treatment for Danon disease, except heart transplantation!
in most Danon pts.




“DCM is defined by the presence of
and
in the absence of abnormal loading conditions

(hypertension, valve disease) or CAD
sufficient to cause global systolic impairment.”

Kottrpto MESTRONI (EHJ 1999)
LVEDD>117% predicted *
EF<45%, FS<25%

Henry equation
EDD=45.3 x BSAY3 - 0.03 x age — 7.2




Normal Heart Heart with Dilated Cardiomyopathy |[f

ECG not specific...

Left ventricle

Right ventricle

Heart chambers relax and fill, Muscle fibers have stretched.
then contract and pump. Heart chamber enlarges

W — chronic fatigue ; weakness
N - orthopnea ; paroxysmal nocturnal
dyspnea (PND)
— cough ; chest pain
— weight gain
— palpitations
— dizziness ; syncope
— impotence
— insomnia

OEPAMEYTIKOI 2TOXOI

. ANAAEI=H YNOKEIMENHZ NO20OY
B. 2YMITOMATA (kopdlakn avemapkeLa)
a. pappaka (dtovpntikad, aMEA...)
B. ApudLkoAlakog Bnuatodotng
y. LVAD (LV assist device)
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— Box 1. Clinical entities caused by
3 The gene LMNA mutations

LK encodes Mutations in the single LMNA gene cause
nuclear Iamin A and C soveral defined clinical entities that can be
) ] )  grouped primarily into those with phenotypes
intermediate filament

. - - salactively involving striated muscle, adiposa
5] ‘e M‘ ?‘ ik, proteins tissue (lipodystrophy syndromes), peripheral

— nerve (peripheral neuropathy) or multiple
that are com ponents systems with features of accelerated aging
.,_(L =

=0 of the nuclear lamina. FE=sEES
% o Diseases of striated muscle (see also Fig. 1)

® Autosomal Emery-Draifuss muscular
dystrophy

* Cardiomyopathy dilated 1A

® Limb-girdle muscular dystrophy type 18

* _ongenital muscular dystroph

Lipodystrophy syndromeas

® Dunnigan-type familial partial lipodystrophy

* Lipoatrophy with diabetes and other features
of insulin resistance

® |nsulin resistance without lipoatrophy

* Mandibuloacral dysplasia®

Peripheral neuropathy

* Charcot-Mane-Tooth disorder type 281

Accelerated aging disorders (progerias)

® Hutchinson-Gilford progeria syndrome

& Atypical Wemer syndrome

® Restrictive dermopathy

* Variant progeroid disorders

* Mandibuloacral dysplasia®
Diseases with features of both lipodystrophy and

progena

| e

LMNA =
5-8%0
of DCM pts [wes]

[,

LMNA mutations

Congenital
muscular
dystrophy

Limb-girdls
miuscular
dystrophy 1B

Emery-Draifuss [ K
muscular dystrophy {

Dilated
fl | cardicmyopatiy
with conduction
dalacts

Lu. LMNA. Disease Models and Mechanisms 2011
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5_; Bradyarrhythmias X Ventricular
/ (Sinus node, AV node, Jf '\ tachyarrhythmias,
Atrial standstill) % Sudden death

LV dysfunction
Heart failure

Sinus bradycardia

N\

Atrial arrhythmias
(atrial myopathy)

N\

AV block
[conduction disorders)

N\

Congestive heart failure
(ventricular myopathy)

Tirme

CARDIAC INVOLVEMENT
: DCM % arryhthmias

Patients with LMNA may present a wide range of
arrhythmic disturbances,

either

(conduction disturbances and AV-blocks, sinus
node dysfunction, atrial standstill)

or (AF, VT, VF),

in variable combinations, and with frequent
association with and HF.

Severity of arrhythmias is usually not related
to the presence and degree of

early ICD impl«

Emerin

Lamins A and C

Nuclear
envelope

Nuclear membranes

Nuclear

B ¢ Cytoplasm

Emery Dreifuss muscular dystrophy:
wasting of humeral muscle

+ elbow contracture

AVB, later DCM




[he New England Journal of Medicine

DESMIN MYOPATHY, A SKELETAL MYOPATHY WITH CARDIOMYOPATHY
CAUSED BY MUTATIONS IN THE DESMIN GENE

Manmvos C. Dacakas, M.D., Kve-Yoou Park, PrD., CrisTing Semivo-Mora, M.D., Pu.D., Hee Suk Lee, M.D.,
Kumaraswamy Siakuman, M.D., ano Lev G. Golorars, M.D.

Conclustons Mutations in the desmin gena affect-

ing intermediate filamants cause a distinct myopathy

ikl - oMy o patiny and is

myopathy.” fhe mutant dasmin in-

» =) = Nbly of intermeadiate fil-

aments, resulting in fragility of the myofibrils and

savara dysfunction of skeletal and cardiac muscles.
(M Engl J Med 2000;342:770-80.)

are heterogeneous group of
severe, dominantly inherited myopathies,
often accompanied by cardiomyopathy,
with syncope or sudden death
due to conduction defects.
Onset and progression are variable.

«Evnuepwpévoc» veupoAoyog Inta

specific follow-up...

Extracedlular matrix

Dasmin and u:Hnrf

marmadizte-flamant-
aasocibed protaing

e

Lamind and £

Nuclous

Ba=al lamira

N

Cytoplesm

—— Nuckar mombrrs




DCM “take home message”

O 6pog¢ dlatatikn puokapdlondbela
nePIKAEieL Eva paopa etepoyevwy abnoswy,
e SLLPOPETLKN QVTILETWTILON KOl TIOLKIAN TtpOyvwon.

[MoAU ouxva@, pn-KapSLOKA oUIMTWHOTO/onpela

urtopolVv va odnynoouv otn cwoth dtdyvwon

(BAEme laminopathies, desminopathies).

YTIC LEPEC pag, AvBpwTtol Beparmevovtal oo ToAAoUC
YLOTPOUC yLa TTOAAEC TTAONOELS, EVW OTNV MPAYUATIKOTNTA
TIPOKELTOL YLOL TTIOAAEC ek AVOELC TNC LOLOC VOoOU.

H peA€tn tou «olkoyevelakol Sevtpou» (pedigree)
Kall N cuoTtnpatikn topakolovBnon (long-term follow-up)
daivetal va gival n Avon oto npoPAnua...

Xapiolo¢ MnouvtouAag. Cardiology 2011




RCM are defined as - .
Restrictive Cardiomyopathy stiff ventricles

(increased stiffness) in the presence of ,
i i i Pathophysmlogy # ventricular fillin
normal or reduced diastolic and systolic o * g

Historically, is preserved : dou ¥ CO
- Idiopathic
- Familial
- Result from various systemic disorders
(amyloidosis, sarcoidosis, carcinoid, scleroderma, anthracycline)

biatrial dilation

« pulmonary and systemic
congestion

CLINICAL PRESENTATION

Signs of pulmonary and systemic congestion
in absence of cardiomegaly
— Dyspnea
— PND, orthopnea
— Peripheral edema
— Palpitations
— Fatigue, weakness, exercise intolerance

Thromboembolic complications (up to 1/3 with idiopathic RCM)
- ler's) ayndrome Cardiac conduction disturbances

— Amyloid , sarcoid, hemochromatosis
— AF common in IRCM & amyloidosis

Advanced Stage
— Marked elevation in CVP
e Hepatosplenomegaly, ascites, anasarca

Busulfan




Restrictive Cardiomyopathy

infarction!

Diagnosis

low voltage QRS

sinus tachycardia, atrial fibrillation, sinus
bradycardia if SA node infiltrated

complex ventricular arrhythmias : are poor
prognostic sign

Q waves : pseudo infarct from fibrosis
BBB, AVB

g2 B
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Restrictive Cardiomyopathy
Management

» Pharmacological support :

— Mild diuretic therapy : prevent excessive volume
depletion to prevent syncope from # SV
secondary to s ventricular filling

— Vasodilator : NTG, ACE inhibitors

- No digoxin : prone to digitalis induced
arrhythmias and heart block

— No calcium channel blockers : predisposes to
hypotension due to amyloidosis

Restrict sodium intake
Hemochromatosis CM

— repeated phlebotomy to reduce iron
deposition in the heart

Sarcoidosis may respond to
corticosteroids

Eosinophilic CM
— corticosteroids and cytotoxic drugs




is a heart muscle disease,
often familial, characterized by
structural and functional
abnormalities of the S
due to RV myocardial T l
atrophy and fibro-fatty replacement. Sibcical plase et

No symptoms HF symptoms
Subtle ECG changes VE, VT, VF, SD
No structural abnormalities RV d]|atal[ion' - dy;sfunction
SD can occur

Natural history

Wide disease spectrum — incomplete and age related penetrance

Structural alterations

Overt RV electrical phase End stage phase

Palpitations, syncope, SD Biventricular involvement
VE W VE ' Severe HF symptoms

Structural changes detected transplantation, death.
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Although MRI may be regarded
as the ideal technique
for the evaluation of RV
(morphology, function and
tissue characterization
in a single investigation),
the use of MRI alone
is not the “gold standard” for
ARVC diagnosis.

Rather, the
prescribe the use of
multiple diagnostic tests.

CIRCULATION 2010

Special Report

Diagnosis of Arrhythmogenic Right Ventricular
Cardiomyopathy/Dysplasia
Proposed Modification of the Task Force Criteria

SD family history

ECG — Holter — SA ECG
Echo — MRI

Cardiac biopsy

Frank I. Marcus, MD, Cha




APPYOMIOITONOZ MYOKAPAIOINAGBEIA — voooc NAXOS

Autosomal Recessive ARVC - Plakoglobin gene

cardiomyopathy
+
wooly hair
+
palmoplantar
keratoderma

Br Heart § 1986;56:321-6

Cardiac abnormalities in familial palmoplantar
keratosis

N PROTONOTARIOS, A TSATSOPOULOU, P PATSOURAKOS,
D ALEXOPOULOS, P GEZERLIS, § SIMITSIS, G SCAMPARDONIS

From the Department of Cardiology, 401 Army General Hospital, Athens, Greece

Gene for ARVC With Diffuse Nonepidermolytic
Palmoplantar Keratoderma and Woolly Hair
(Naxos Disease) Maps to 17921

A. Coonar, N. Protonotarios, A.Tsatsopoulou;
CIRCULATION 1998




ARVC “take home message”

MaBnon Wlaitepa appubuloyevic. Mpwtlotwg , OEVUTEPEVOVTWCE SOULKN.

oTa «opvnTka T» otic V1-V3, o avBpwrouc pe appuBuiec ) totoptko awdpvidiov Bavatou

“Benign” RVOT extrasystples

A A | A= . AN N
| aVR f \| \[| [wn \! \ V

Repolarization Abnormalities

+ Repolarization abnormalities are early and
sensitive markers of disease expression in
ARVC/D

« T-wave inversion in V1, V2, and V3 and beyond
in individuals >14 years of age who are otherwise
healthy is observed in o
herefore, it Is reasonably
specitic in this population and considered a
major diagnostic abnormality in ARVC/D

Marcus Fl. Prevalence of T-wave inversion beyond V1 in young normal individuals
and L for the di is ofarr ic right i
cardiomyopathy/dysplasia.
Am J Cardiol. 2005; 95: 1070-1071.




Dealing with cardiomyopathies is like “acting as Hercule Poirot”...

H. Boudoulas et al. Cardiology 2011

Juxva amottolvTol EWOLKEC YVWOELC KoL cuvepyaoia Stadhopwv BLIKOTATWY
(kapSLoAOYwWV, yeveTIOTWY, PUXOAOYWV, VEUPOAOYWV...)
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CARDIOMYOPATHIES “take home message”

H kAnpovopoupuevn puokapdionabeia sival

O nannouc Pe UNEPTPOPIKN HUOKapdIonabela exeEl
MNOAU HIKPOTEPO KivOuvo aipvidiou BavaTou
ano ToV «AEPINVO» Pev, naoxovta Og, Eyyovo Tou...

H AoINOV OTOV £yYoVO, €ival EAIPETIKNG onuaaciac!

Apo YAutwoel to maldi,
YTAPXEI EATIAA...




