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Cardiomyopathy : Definition

● “A myocardial disorder in which the heart muscle is 
structurally and functionally abnormal, in the absence of 
coronary artery disease, hypertension, valvular disease 
and congenital heart disease sufficient to cause the 
observed myocardial abnormality.”
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HCM: Diagnostic criteria

Increased left ventricular wall thickness not solely explained by abnormal 
loading conditions

ADULTS:
● LV wall thickness ≥15 mm in one or more LV myocardial segments measured by any 
imaging technique (echocardiography, cardiac magnetic resonance imaging (CMR) or 
computed tomography (CT) that is not explained solely by loading conditions.

CHILDREN:
●LV wall thickness more than two standard deviations above the predicted mean (z-
score >2, where a z-score is defined as the number of standard deviations from the 
population mean) 

RELATIVES (adults):
● Unexplained increased LV wall thickness ≥13 mm in one or more LV myocardial 
segments measured by any imaging technique
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Management of HCM

Diagnosis of aetiologyDiagnosis of aetiology

Positive / differential diagnosisPositive / differential diagnosis

Risk stratificationRisk stratification

Investigation of symptomsInvestigation of symptoms

Genetic counselling and testingGenetic counselling and testing Reproduction, maternal riskReproduction, maternal risk

Initial assessment

TTT of symptomsTTT of symptoms

Sport activity, life styleSport activity, life style

TTT of complicationsTTT of complications

SCD preventionSCD prevention

Therapeutics
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AETIOLOGY
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Genetic and sarcomeric etiology

(Myosin binding protein C)

(Beta myosin heavy chain)

(Troponin T)

HCM: Aetiological heterogeneity
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DIAGNOSIS
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General approach to 
the diagnosis of hypertrophic cardiomyopathy
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History and Physical Examination

• How old is 
the 
patient?

• Family 
history?

• Non-
cardiac 
symptoms 
& signs?
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Electrocardiographic abnormalities 
suggesting specific diagnoses 
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Echocardiography: Differential Diagnosis

Interpret images 
in context of 
clinical features 
and other tests.
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Cardiac Magnetic Resonance Imaging

Morphological evaluation:

●LV morphology and function

Etiological diagnosis:

CMR should be considered in patients with HCM at their baseline assessment
if local resources and expertise permit.

Prognostic value:

●The extend of LGE has 
some utility in predicting 
cardiovascular mortality but 
current data do not support 
the use of LGE in sudden 
cardiac death prediction
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ASSESSMENT OF SYMPTOMS
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Dyspnoea
Chest pain
Fatigue

Syncope

LVOTOLVOTO

LV Diastolic failureLV Diastolic failure

LV Systolic  failureLV Systolic  failure

ArrhythmiaArrhythmia

LVOTOLVOTO

ArrhythmiaArrhythmia

Abnormal Vascular 
Function 
Abnormal Vascular 
Function 

Valve DiseaseValve Disease

Microvascular
dysfunction
Microvascular
dysfunction

Assessment of LVOTO should be part of 
the routine evaluation of all symptomatic
patients.
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MANAGEMENT OF SYMPTOMS 

Beta BLOCKERS , as first line

If contra indication or second line: verapamil (Isoptine)
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Echocardiography: LV Outflow Tract Obstruction

� About 30% of 
patients have 
gradient at rest

�About 30% of 
patients have 
latent obstruction 
(provoked by 
manoeuvres that reduce 
preload or afterload: 
standing from squat, 
Valsalva, exercise)

�Clinically 
significant if ≥ 50 
mmHg
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LEFT VENTRICULAR OUTFLOW 
TRACT OBSTRUCTION

Management of persistent symptoms (1)
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Treatment of Left Ventricular Outflow 
Tract Obstruction

● By convention, LVOTO is defined as a peak 
instantaneous Doppler LV outflow tract gradient of ≥30 
mm Hg, but the threshold for invasive treatment is 
usually considered to be ≥50 mm Hg.

● There are no data to support the use of invasive 
procedures to reduce LV outflow obstruction in 
asymptomatic patients, regardless of its severity.

● Arterial and veinous vasodilatators should be avoided, 
digoxin is not recommended
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Treatment of LV Outflow Tract Obstruction

Disopyramide (Rythmodan) : 
if persistent symptoms and LVOT
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Invasive Treatment of 
LV Outflow 

Tract Obstruction

Experienced multidisciplinary teams 
should assess all patients before
Intervention

Surgeons and cardiologists who perform 
invasive gradient reduction
therapies should be trained in 
experienced centres and work as
part of a multidisciplinary team 
experienced in the management of HCM.
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Invasive Treatment of LV Outflow 
Tract Obstruction
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Cardiac Pacing for LV Outflow Tract Obstruction
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NON-OBSTRUCTIVE HCM

Management of persistent symptoms (2)
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Management of Heart 
Failure Symptoms in Non-
Obstructive HCM
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SUDDEN CARDIAC DEATH
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Sudden Cardiac Death in HCM

● Annual incidence for cardiovascular death of 1–2%, with 
sudden cardiac death (SCD), heart failure and 
thromboembolism being the main causes of death.

● In adolescents and adults, the risk assessment should 
comprise of:

– clinical and family history, 

– 48-hour ambulatory ECG, 

– TTE (or CMR in the case of poor echo windows) 

– and a symptom-limited exercise test.
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Risk Factors for Sudden Cardiac Death (Adults)

● Non-sustained Ventricular Tachycardia

● Severity of LV wall thickness (>30 mm)

● Family History of Sudden Cardiac Death (age < 40y)

● Unexplained syncope (non vasovagal)

● Exercise Blood Pressure Response (delta PAS < 20-25 mmHg)

● Young Age

● Left Atrial Diameter

● Left Ventricular Outflow Tract Obstruction

● Some mutations etc…
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Prevention of SCD in 
Hypertrophic Cardiomyopathy

● There are no randomized trials or statistically validated 
prospective prediction models that can be used to guide 
ICD implantation in patients with HCM.

O’Mahony C et al. Eur Heart J. 2014 Aug 7;35(30):2010-20

HCM Risk -SCD model for predicting 5 year risk 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284

HCM Risk -SCD: Predictor variables
O’Mahony C et al. Eur Heart J. 2014 Aug 7;35(30):2010-20

On line calculator: ���� Absolute risk of SCD at 5 years
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Prevention of Sudden Cardiac 
Death

Recommendations for ICD in 
each risk category take into 
account not only the absolute 
statistical risk, but also the 
age and general health of the
patient, socio-economic 
factors and the psychological 
impact of therapy.

Class I

Class IIaClass IIbClass III
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GENETIC COUNSELLING 
& TESTING
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Genetic Counselling

Help the individual or the family to understand the options for 
dealing with the risk of recurrence and choose the action which is 
appropriate to them.     Godard et al. Eur J Hum Genet 2003

●Understand medical, psychological, social, professi onal, 
ethical & legal implications of a genetic diagnosis .

Charron et al. ESC WG Statement. Eur Heart J 2010;31(22):2715 
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Genetic Testing
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Genetic Testing

● Genetic testing is recommended in patients fulfilling 
diagnostic criteria for HCM to enable cascade genetic 
screening of their relatives

● When a definite causative genetic mutation is identified 
in a patient, his or her relatives should first be genetically 
tested, and then clinically evaluated if they are found to 
carry the same mutation
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Flow chart for genetic and clinical screening 
of probands and relatives. 
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Other potential indications for genetic testing
in probands 

●Accurate diagnosis of HCM subtype (non sarcomeric)

●Accurate diagnosis in ambiguous situations (e.g. 
borderline phenotype, SCD and preclinical stage) 

●Manage procreative issues (prenatal diagnosis, pre-
implantation diagnosis)

●Prognostic evaluation (some phenotype-genotype correlations, 
sarcomeric versus non sarcomeric HCM, multiple mutations)
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Classes of recommendations
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Levels of evidence



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284

ESC Committee for Practice Guidelines (CPG): Jose L uis Zamorano (Chairperson) 
(Spain), Stephan Achenbach (Germany), Helmut Baumga rtner (Germany), Jeroen Bax 
(Netherlands), Héctor Bueno (Spain), Veronica Dean (France), Christi Deaton (UK),
Çetin Erol (Turkey), Robert Fagard (Belgium), Rober to Ferrari (Italy), David Hasdai 
(Israel), Arno W. Hoes (Netherlands), Paulus Kirchh of (Germany/UK), Juhani Knuuti 
(Finland), Philippe Kolh (Belgium), Patrizio Lancel lotti (Belgium), Ales Linhart (Czech 
Republic), Petros Nihoyannopoulos (UK), Massimo F. Piepoli (Italy), Piotr Ponikowski 
(Poland), Per Anton Sirnes (Norway), Juan Luis Tama rgo (Spain), Michal Tendera 
(Poland), Adam Torbicki (Poland), William Wijns (Be lgium), and Stephan Windecker 
(Switzerland).

Document Reviewers: David Hasdai (Israel) (CPG Revi ew Coordinator), Piotr 
Ponikowski (Poland) (CPG Review Coordinator), Steph an Achenbach (Germany), 
Fernando Alfonso (Spain), Cristina Basso (Italy), N uno Miguel Cardim (Portugal), Juan 
Ramón Gimeno (Spain), Stephane Heymans (Netherlands ), Per Johan Holm (Sweden), 
Andre Keren (Israel), Paulus Kirchhof (Germany/UK),  Philippe Kolh (Belgium), 
Christos Lionis (Crete), Claudio Muneretto (Italy),  Silvia Priori (Italy), Maria Jesus 
Salvador (Spain), Christian Wolpert (Germany), and Jose Luis Zamorano (Spain).

National Cardiac Societies document reviewers 

Acknowledgements


