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Tachycardies ventriculaires catécholergiques

• CPVT is a rare (1:10,000) and one of the most malignant inherited 
arrhythmogenic disorders 

• It is characterized by adrenergic-induced premature ventricular 
complexes (PVCs), polymorphic or bidirectional VT or sudden death, 
usually associated with vigorous physical exercise or mental stress.

• Beta-blockers are the standard therapy in CPVT, although evidence 
of treatment failure has grown recently.

Leenhardt A et al. Catecholaminergic Polymorphic Ventricular Tachycardia in Children Circulation. 
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Coumel P et al. Catecholamine-induced severe ventricular arrhythmias with Adams-Stokes syndrome in 
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• Children : 2 y. < age < 15 y., experiencing syncope during typical 

circumstances : emotion, stress, exercice, noyade (1)

• Neurologic symptoms: seizures

• History of familial sudden cardiac death/syncope, same 

circumstances

• Normal basal EKG (QTc), bradycardia

• No morphologic cardiac abnormality

(1) Leenhardt A et al. Circulation.1995;91:1512-9.



Circumstances immediately preceding syncope or cardiac arrest

Roston T.M. et al. Europace 2018; 20: 541-7.

From 236 patients, 25% had atypical triggers
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• ESV polymorphes à l’effort : 
– ESV isolées, 
– Bigéminisme
– Salves polymorphes
– TV bidirectionnelles et TV polymorphes

• Reproductibilité :

– Effort (Holter/ ECGE)  si FC > 110 bpm

– Sous isoprotérénol 

– Non inductibilité EEP

Leenhardt A et al. Circulation.1995;91:1512-9.







Europace. 2013;13:1389-406.

Diagnostic

Tachycardies Ventriculaires Catécholergiques

Europace. 2015;17:1601-87.



• Approximately 50% to 60% of CPVT = heritable or sporadic 
mutations in the RYR2-encoded cardiac ryanodine 
receptor/calcium release channel
• a critical regulator of intracellular calcium 

• RYR2 is one of the largest genes in the human genome, 105 translated 
exons, encodes for a protein containing 4,967 amino acids 

• Rare autosomal recessive subtypes = mutations in CASQ2-
encoded calsequestrin 2 (CPVT2) or TRDN encoding the junctional 
protein triadin (CPVT4). 

• Mutations in CALM1 encoding calmodulin were discovered recently in 1 family 

with autosomal dominant CPVT-like phenotype (CPVT5)

• Mutations in the KCNJ2-encoded Kir2.1 can express a clinical phenotype that 
mimics autosomal dominant CPVT

JACC 2013;62



Hayashi M et al. Circulation. 2009;119:2426-34. 
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• After diagnosis : mean F.up 7.9±4.9 years
• After 8 years:

– Cardiac events : 27%
– Fatal or near fatal events : 11%

• Index case vs. Family : 
– No difference

• Asymptomatic + mutation vs. Others :
– No difference
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Hayashi M et al. Circulation. 2009;119:2426-34. 



NO STRESS
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Estimation 8 ans: 27% vs. 58% Estimation 8 ans: 11% vs. 25%
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Hayashi M et al. Circulation. 2009;119:2426-34. 



Efficacy of Nadolol in CPVT patients

I.S. Leren et al. Heart Rhythm 2016; 13:433-40.

Arrhythmias were less frequent and less severe during nadolol 
treatment than both before the initiation of β-blocker treatment and 
during β1-selective β-blocker treatment.



Br J Pharmacol 2016;173:2446-59.



Circulation 2015;131:2185-93.



Circulation 2014;129:2673-81



• Systematic review and meta-analysis of inherited arrhythmia 
syndromes (ARVC/D, BS, CPVT, HCM, lamin DCM, LQTS, SQTS)

• 63 studies comprising 4916 patients 

• Inappropriate shocks in 20% of patients (crude annual rate of 
4.7% per year)

CPVT 36%, p=0.04 (+++ SVT)

• 22% ICD-related complications (4.4% per year) 

CPVT 85% - mean FU 54±43 months

• 0.5% ICD-related mortality (0.08% per year)

Olde Nordkamp LR et al. Heart Rhythm. 2016;13:443-54

Implantable cardioverter-defibrillator harm in young patients with
inherited arrhythmia syndromes: A systematic review and meta-
analysis of inappropriate shocks and complications.



Europace. 2013; 13:1389-406



Yamazoe M et al. Circ J 2016; 80: 1892-4.



Yamazoe M et al. Circ J 2016; 80: 1892-4.



• Actually no good markers of prognosis.

• >90% of severe events between  13 and 26 y. of age in our cohort

• Younger age at diagnosis (HR: 0.31 per decade; 95% CI: 0.14–0.69; 

P = 0.004).

• The presence of couplets or more successive VPBs during exercise 

testing are significantly associated with future arrhythmic events 

(sensitivity 0.62; specificity 0.67).

• Treatment with beta-blockers other than nadolol [HR: 3.12; 95% 

CI: 1.16–8.38; P=0.02] is associated with future arrhythmic events. 

Hayashi M. et al. Circulation. 2009;119:2426-34. 
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• Maladie rare, mais grave

• Y penser, c’est en faire le diagnostic

– Syncope effort++++

– Convulsion effort

– Mort subite effort – piscine

• Importance du bilan familial 

• Bêtabloquant (nadolol +++ 1,8 mg/kg). Observance 
++, + flecaïnide + stellectomie + DAI

• Centres de référence




