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A heterogenous group of rare disorders, characterized bymechanical and electrical abnormalities of the heart muscle.

Annual incidence of childhood cardiomyopathies 1:100,000children per year

PAEDIATRIC CARDIOMYOPATHIES



PAEDIATRIC CARDIOMYOPATHIES

DCM
E

RCM

HCM

NCM ACM

Normal



HYPERTOPHIC CARDIOMIOPATHY



DEFINITION
Hypertrophic cardiomyopathy (HCM) is defined by thepresence of left ventricular hypertrophy (LVH), in theabsence of congenital heart disease or abnormalloading conditions sufficient to explain the observeddegree of hypertrophy

Prevalence in young adults 1:500In children it has been estimated an incidence of 0.24-0.47: 100.000 by yearAnnual incidence for cardiovascular death of 1–2%
First cause of sudden cardiac death in young athletes Arola A et al. Am J Epidemiol 1997; 146: 385–393.Lipshultz SE et al. N Engl J Med 2003; 348: 1647–1655.Nugent A et al. Circulation 2005;112:1332–1338.
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FAMILIY PEDIGREE
Mode of inheritance:
• Autosomal dominant
• X-linked
• Autosomal recessive
• De novo mutations
(but apparently sporadic cases can arise
because of incomplete penetrance in a
parents)



SYMPTOMS
Infants

Older children &adolescents

TachypnoeaPoor feedingExcessive sweatingFailure to thrive
FatigueDyspnoea

• Asymptomatic• Heart Failure• Chest pain• Palpitations• Syncope• SCD

CLINICAL HISTORY• Age• Poor growth (Infants and young children)• Multiorgan system involvement (mitochondrial ormetabolic disorders)• Systemic myopathy (neuromuscolar disorders)



ECG anomalies suggestive of underlying aetiology
Pompe Danon PRKAG2 Mitochondrial Noonan

Short PR/pre-exitacion    

AV block   
Superior QRSaxis 

Extreme LVH  
Biventricularhypertrophy  



FIG

Noonan Syndrome



Danon Disease



DIAGNOSIS
• Adults: HCM is defined by a wall thickness ≥15 mm in oneor more LV myocardial segments

• Children: LV wall thickness more than two standarddeviations greater than the predicted mean (z-score >2).

• First-degree relatives : unexplained increased LV wallthickness ≥13 mm in one or more LV myocardial segments,as measured using any cardiac imaging technique .



ECHOCARDIOGRAPHY
ASYMMETRIC

CONCENTRIC(Metabolic and infiltrative disorders)

BIVENTRICULAR(Noonan syndrome)



Laboratory Tests
- BNP/NT-proBNP, troponin- Blood count- Biochemestry- Thyroid function test- Urine test- Blood gas analysis, metabolicinvestigation- Genetic test

• Establishing the underlying diagnosis.• Assessing the severity of heart failure and multiorgan dysfunction.• Monitoring response to therapies.



Cardiac Magnetic Resonance
• Identification of underlying disease processess.• Evidence of fibrosis by late gadolinium enhancement.



CAUSES OF SCD IN YOUNG



Canter et al 2007



Pediatric Cardiomyopathy RegistryCause of death in HCM

Lipschultz et al, Lancet 2013



Pediatric Cardiomyopathy RegistryCause of death in HCM

Lipschultz et al, Lancet 2013



Age specific mortality ratesSwedish Registry

Ostman-Smith, Eur Heart J 2008



SCD in Pediatric HCM

Average annual mortality9–12 yrs age range 7.2%16–19 year age range 1.7%

Ostman-Smith, Eur Heart J 2008



SCD according to Genderin Pediatric HCM

Ostman-Smith, Eur Heart J 2008



ESC SCORE HCM Risk-SCD

O’Mahony Eur Heart J. 2014;35(30):2010-2020



ESC score in pediatric population

Circulation. 2016;133:62-73



Circulation. 2016;133:62-73



SCD and beta blockers dosage

Ostman-Smith, Eur Heart J 2008



SCD BY treatment in Pediatric HCM

Ostman-Smith, Eur Heart J 2008



ECG score for prevention of SCD

Ostman-Smith, Eur Heart J 2009



Wall thickness and SCD in Pediatric HCM

Ostman-Smith, Eur Heart J 2009



Östman-Smith I, Open Heart 2017



LGE and HCM

Chan, Circulation 2014;130:484-495



European Journal of Preventive Cardiology 2017, Vol. 24(11) 1220–1230



SCD RISK STRATIFICATION IN CHILDHOOD HCM

1. Age2. Gender3. Weight4. LVMWT5. LA6. LVOT7. NSVT8. Syncope



• Inadequate evidence for the surprising conclusion that a left-ventricularoutflow tract gradient (LVOTG) appeared protective in the final algorithm
• A possible explanation for this paradox could be amodifying effect by β-blocker therapy



CONCLUSIONS
• Pediatric HCM is a heterogenous rare disease• Red flags are important for heatiology• Risk of SCD is increased in children with HCM• Children should not been stratified with currentESC score• Age, ECG risk score, LV mass, LGE and betablockers dosage should be taken in account toassess the risk


