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Cardiomyopathies

A The cardiomyopathies is a collection of
myocardial disorders in which the heart
muscle Is structurally and functionally
abnormal in the absence of coronary artery
disease, hypertension, valvular or congenital
heart disease sufficient to cause the observed
myocardial abnormality.
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Classification

Morphofunctionalphenotype (M)
Organ(s) involvement (O)
Genetic inheritance pattern (G)

Etiological annotation (E) including genetic defect o
underlying disease/substrate

The functional status (S) of the disease using both
the American College of Cardiology/American Hear
Association stage and New York Heart Association

functional class.
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Figure 1: Classification of Inherited Cardiomyopathy
According to Morphological Features

( Inherited Cardiomyopathy )

( HCM )( DCM )( ARVC )( RCM )(Llnclaﬂs.i'ﬁed)
( LVNC )(Talmtﬂubnj

F’reualence( 1:300 )( 1:2500 )( 1:3000 )( Rare )

DE{E;::: ( Sarcomere )G:}rtuﬂkelemra(desm OSOMm e)

ARVC = arrhythmogenic right ventricular cardicmyoapathy: DCM = dilated cardicmyopathy;
HCM = hypertrophic cardiomyopathy, LWNC = left vantricular non-compaction
cardiomyopathy: RCM = restrictive cardiomyopathy. Adapted from Elliot et al ®
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HCM

A 1 in 500

A Left ventricular hypertrophy in absence of
systemic condition or other cardiac disease

A Onset : infancy to old age

A Usual: post adolescence

A Leading cause of sudden cardiac death in young
A Asymptomatie range of symptoms

A 5-10% progress to heart failure



Common symptoms

1 Shortness of breath (exacerbated by exertion)

1 Chest pain

1 Palpitations

1 Orthostasiglow blood pressure when standing)

1 Presyncopeand syncope

Diagnostic criteria

1 Left ventricular hypertrophy (LVH) in nolilated 1

ventricle (in the absence of other known causes e.qg.

hypertension aortistenosisathlete's heart) 1
1 Characteristiechocardiographi@indings 1

azal O2yYyz2yteée laegyy
13-14 mm=borderline)
Less frequently concentric and apical

Systolic anterior motion (SAM) of the mitral
valve with associated left ventricular outflow
tract obstruction and mitral regurgitation

1 Midventricularobstruction as a result of
systolic cavity obliteration
91 Diastolic dysfunction including restrictive
physiology
1 Pathognomonic histopathology 1 Myocytedisarray
1 Myocytehypertrophy
1 Increased myocardial fibrosis
Other findings suggestive of HCM
Fourth heart sound Prominent left ventricular apical impulse/lift
Brisk carotid upstroke Left ventricular outflow tracacavitaryobstruction

Abnormal ECG: Pattern consistent with LVH
Pattern consistent with lefatrial enlargement
Prominent Qwaves in inferior and lateral leads
Diffuse Fwave inversions
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Genetics of HCM

A Strong genetic basis

A Autosomal dominant inheritance

A Incomplete penetranceage dependent
A Variable expressivity
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Genetics of HCM

A Strong genetic basis

A Autosomaldominant inheritance

A Incompletepenetrance age dependent

A Variable expressivity

A Sarcomergienes most commonly involved
A 50-60% FHCM found to have mutations

A 20-30% of sporadic HCM
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Figure 1: Schematic presentation of sarcomere with protein mutations causing HCM
according to their frequency:

1: MYH7: Beta Myosin Heavy Chain: 4095 2: MYBPC3: Myosing Binding protein C 3: 409,
3: TNNTZ2: Troponin T2: 59 4: TNNL: Troponin [ 3: 59

5: TNNCL: Troponin Cl: rare 6: TPM: Tropomyosin: 294

7: ACTC: Alpha Actin: rare 8: MYL2: Myosin Light Chain2: rare

9: MYL3: Myosin Light Chain 3: 196 10: ACTNZ: Alpha 2 Actinin: rare

11: MYOZZ: Myozenin 2: rare



Genes with established pathogenicity for HCM Ai@é&

Myosin, heavy chain, cardia

MYH7 40 14911.2 CMH1 (192600]160760 |Sarcomerethick filament
muscle, Beta
MYBPC3 140 11p11.2 Myo:_sm binding protein, CMHA4 (115197)600958 S_arcomere, intermediate
cardiac filament
TNNT2
5 1g32.1 | Troponin T type 2 (cardiac) CMH2 (115195)191045 |Sarcomere, thin filament
TNNI3 5 19913.42 Troponin I, type 3 CMH3 (613690]191044 |Sarcomere, thin filament
TPM1 2 15922.2 Tropomyosirl (" 0 CMH 3 (115196191010 |Sarcomere, thin filament
Myosin, light chain 2, CMH 10 e
”?
MYL2 : 12924.11 regulatory, cardiac, slow  (608758) 160781 |Sarcomere, thick filament
MYL3 1 3p21.31 Mvosin, light chain 3, alkall, -\, 1 o (608751160790 | Sarcomere, thick filament
ventricular, skeletal slow
: : CMH 11 L
ACTC1 ? 15914 Actin, alpha, cardiac muscle(612098) 102540 Sarcomere, thin filament
ACTN2 ? 1943 Actinin,h H 612158 102573 Zdisc
TNNC1 ? 3p21.1  Troponin C typel (slow) CMH 8 (613243191040 |Sarcomere, thin filament
MYOzZ2 | ? 4026 Myozenin 2 CMH 16 605602 Zdisc

(613838)



Case

A 8 month old female
A Consanguineous parents

A Recurrent respiratory tract infections and
labored breathing since 3 months age

A Predominant motor delaypartial neck

holding, unab

e to sit with support

A Generalisedy

notonia

A Hepatomegaly2 cm
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Serum CPK: 733 1U/I

2 D echo: Left ventricular
hypertrophy and
dilatation
Globalhypokinesieof LV



