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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.” 

 
ESC Working Group on Myocardial Pericardial Diseases (Elliott P et al. EHJ 2007) 
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Hypertrophic Cardiomyopathy 
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HCM: Definitions 

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 

 

CHILDREN: 

●LV wall thickness more than two standard deviations above the predicted 
mean (z-score >2) 
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Cardiomyopathies 

HCM DCM ARVC Unclassified 

Familial/Genetic Non-familial/Non-genetic  

Unidentified 

gene defect 

Disease sub-type* Idiopathic Disease sub-type* 

RCM 

European WG on Myocardial and Pericardial Diseases (Elliott P et al. EHJ 2007) 
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 The majority of cases in 

adolescents and adults are 

caused by mutations in 

sarcomere protein genes.  
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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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History & physical  
examination  

• How old is the 

patient? 

 

• Family history? 

 

• Non-cardiac 

symptoms & signs 
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Electrocardiogram 

● Value of ECG 

 

– Distribution of hypertrophy 

– Myocardial fibrosis 

– Early diagnosis in relatives 

– Diagnostic red flags 
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Electrocardiographic abnormalities suggesting  
specific diagnoses or morphological variants  
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ECHOCARDIOGRAPHY 
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Echocardiography 

● All LV segments 

from base to apex 

should be examined, 

ensuring that the 

wall thickness at 

mitral, mid-LV and 

apex is recorded.  
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Echocardiography: Differential Diagnosis 

Interpret images 

in context of 

clinical features 

and other tests 
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CARDIAC MRI  
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Cardiac Magnetic Resonance Imaging 

Value of Cardiac CMR: 

● LV morphology and function 

● Myocardial fibrosis 

● Differential Diagnosis 

CMR should be considered in patients with HCM at their baseline assessment 

if local resources and expertise permit. 
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Circulation 2005;111:186-93 
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LABORATORY TESTS 
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Value of laboratory testing 

• Assessment of extra-cardiac disease/complications 

• (e.g. renal function)  

 

• Severity of LV dysfunction 

• (e.g. natriuretic peptides) 

 

• Diagnostic Red Flags 

• (e.g. creatine kinase) 

 

• Confirmatory tests in phenocopies 
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Recommended Laboratory Tests 
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Recommended Laboratory Tests 
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GENETIC COUNSELLING  
& TESTING 
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Genetic Counselling 

Genetic counselling is recommended in all patients 

when HCM cannot be explained solely by a non-genetic 

cause 

 

● Understand psychological, social, professional, ethical & 

legal implications of a genetic diagnosis. 

 

● Gather information on other family members that helps 

to determine probability of genetic disease and possible 

aetiology. 
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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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ASSESSMENT OF SYMPTOMS 
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Chest pain 

Dyspnoea 

Fatigue 

Palpitations 

 

Syncope 

LVOT Obstruction 

Arrhythmia 

Abnormal Vascular 

Function  

LVOT Obstruction 

LV Diastolic failure 

LV Systolic  failure 

Valve Disease 

Microvascular 

dysfunction 

Arrhythmia 
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ECG & Echo 

(exercise stress) 

Lab tests 

CPET 

History & Physical 

Investigation of Heart Failure Symptoms 

Assessment of 

LVOTO should be 

part of the routine 

evaluation of all 

symptomatic 

patients. 

When facilities are available, 

cardiopulmonary exercise 

testing… should be considered 

at the initial clinical 

evaluation 
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LV Outflow Tract Obstruction 

Elliott & McKenna: Textbook of Cardiology (Topol ed.) 
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Echocardiography: LV Outflow Tract Obstruction 

● Systematically exclude obstruction unrelated to SAM, 

including sub-aortic membranes, mitral valve leaflet 

abnormalities and mid-cavity obstruction. 

 

● The presence of a central- or anteriorly directed jet of 

mitral regurgitation should raise suspicion of an intrinsic 

mitral valve abnormality and prompt further assessment. 
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Echocardiography: Latent Obstruction 

● About 30% of symptomatic patients without resting 

gradients 

 

● Provoked by manoeuvres that reduce preload or 

afterload (standing from squat, Valsalva) 

 

● Clinically significant if ≥ 50 mmHg 

http://www.escardio.org/guidelines


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

Protocol for the assessment and treatment of  
left ventricular outflow tract obstruction  
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SYNCOPE 
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Syncope 

LVOTO 

Arrhythmia 

Abnormal Vascular 

Function  

Assessment of LVOTO should 

be part of the routine evaluation 

of all symptomatic patients. 

Syncope in HCM 
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Syncope 

 

●The routine use of electrophysiological studies (EPS) in patients with syncope 

or symptoms suggestive of arrhythmia is not recommended. 

 

●As unexplained non-vasovagal syncope is a risk factor for sudden cardiac 

death… treatment with a prophylactic implantable cardioverter defibrillator 

(ICD) may be appropriate in individuals with other features indicative of high 

sudden death risk... 
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MANAGEMENT OF SYMPTOMS  
& COMPLICATIONS 
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Left ventricular outflow  
tract obstruction 
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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. 
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Treatment of LV Outflow Tract Obstruction 
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Drug treatment of LVOTO 

�ß-blockers 
Verapamil 

(Diltiazem) 

Disopyramide 

Diuretics 

PASP 

QTc 

Hypovolaemia 

FIRST LINE 

SECOND LINE 

Cautions 
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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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Non-obstructive HCM 
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Management of Heart 

Failure Symptoms in Non-

Obstructive HCM 

EF Threshold of 

50% 
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ATRIAL ARRHYTHMIA 
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Atrial Fibrillation: Key Points 

● Use of the CHA2DS2-VASc score to calculate stroke risk 

is NOT recommended. 

 

● In general, lifelong therapy with oral anticoagulants is 

recommended, even when sinus rhythm is restored. 

 

● As left atrial size is a consistent predictor for AF and 

stroke in patients with HCM, patients in sinus rhythm 

with LA diameter ≥45mm should undergo 6–12 monthly 

48-hour ambulatory ECG monitoring to detect AF. 

 

http://www.escardio.org/guidelines


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

SUDDEN CARDIAC DEATH 
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Sudden Cardiac Death in HCM 

● Annual incidence for cardiovascular death of 1–2%, with 

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) 

● Young Age 

● Non-sustained Ventricular Tachycardia 

● Severity of LV wall thickness 

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

● Unexplained syncope 

● Left Atrial Diameter 

● Left Ventricular Outflow Tract Obstruction 

● Exercise Blood Pressure Response  
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O’Mahony, C et al. Eur Heart J. 2013 Oct 14. [Epub ahead of print] 
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HCM Risk-SCD: Predictor variables 

O’Mahony C et al. Eur Heart J. 2014 Aug 7;35(30):2010-20 
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 HCM Risk-SCD model for predicting 5 year risk  

O’Mahony C et al. Eur Heart J. 2014 Aug 7;35(30):2010-20 
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5-year SCD probability: 10.9% 
 

5-year SCD probability: 5.1% 
 

Asymptomatic 

MWT 25mm 

NSVT 

LA=45 mm 

22 year old 

LVOT gradient 
70mmHg 

56 year old 

LVOT gradient 
28mmHg 
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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. 
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Caveats 

● > 16 years 

● Resting/Valsalva gradients 

● Myectomy/PTSMA? 

● Severe (≥35mm) LVH? 
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Key Innovations 

● Emphasis on specific diagnoses 

● Guidance on genetic counselling and testing in 

adults and children 

● Systematic approach to evaluation of symptoms 

● Stepwise approach to the management of LVOTO 

and heart failure 

● Advice on reproduction 

● Tailored advice to patients and carers 
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CMR and Sudden Death Risk 

“On balance, the extent of 

LGE on CMR has some 

utility in predicting 

cardiovascular mortality, but 

current data do not support 

the use of LGE 

in prediction of SCD risk.” 
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REPRODUCTION &  
CONTRACEPTION 
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Maternal Risk 
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Reproduction & Contraception 
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