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Catecholamine-induced PMVT/VF
♥  Autosomal dominant/recessive
♥  genetic heterogeneous (6 genes)
♥  complaints during exercise, emotion, etc
♥  can start at young age
♥  baseline ECG = normal!
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Catecholamine-induced PMVT/VF �

♥  Berg, Am Heart J 60, 965-70, 1960
- 3 sisters (8-14 y)

♥  Coumel et al, Heart 40, 28-37, 1978
- 4 children (7-12 y)

♥  Leenhardt et al, Circulation 91, 1512-9, 1995
- 21 children (3.5-16.5 y)
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♥  Swan et al. JACC 34, 2035-42, 1999 
- familial stress-induced polymorphic VT
- mapped to chromosome 1q42-q43

♥  Laitinen et al. Circulation 103, 45-490, 2001
- in 3 families 3 hRyR2 mutations

♥  Priori et al. Circulation 102, r49-53, 2000
- Catecholaminergic PMVT, 12 patients
- in 4 fam. hRyR2 mutations (3 de novo)

Catecholamine-induced PMVT/VF �



Catecholamine-induced PMVT/VF
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Why genetic testing?:

♥  Gene-specific treatment  -

♥  Risk stratification  -

♥  Reaching a diagnosis ++

♥  Presymptomatic treatment ++

CPVT, Genetic testing
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Catecholamine-induced PMVT/VF �

hRyR mutations carriers

Priori et al 
2002 

Bauce et al 
2002 

Postma et al 
2005 

Hayashi et al 
2009 

Number 23 43 50 81 

Penetrance 83% 65% 78% 70% 

Response to 
ß-blockade 63% 100% 98% 77% 

FU (Months) 40±29 78±? 86±18 95±59 
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Heart Rhythm 2013, Europace 2013 
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RyR2 mutation overview
105 exons, 15kb cDNA, homotetramer, largest known ion channel

Cytosolic side TM/luminal SR

PP1 PP2A FKBP12
PKA

C-terminal TMProtein interaction area˝ARVD-like˝
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Result of RYR2 gene Screening 
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RYR2 gene is composed of 105 Exons 

C
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Exons with > 3 mutations

C

Result of RYR2 gene Screening
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Exons with 2 mutations
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Result of RYR2 gene Screening
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Exons with 1 mutation

C

Result of RYR2 gene Screening
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All exons with mutations

C

Result of RYR2 gene Screening
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RyR2 mutation overview
proposed screening’s strategy

PP1

Medeiros-Domingo, Bhuiyan et al, JACC 2009
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Result of RYR2 gene Screening
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Result of RYR2 gene Screening
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Yield of molecular genetic screening

CPVT (n=41) 

12/15 

5/26 

Hofman ea. Circulation 2013
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 - One large Bedouin family

 - Exercise-induced syncope, isoproterenol (PMVT)
 - mean age 1st syncope 6.0 ± 3 (youngest 3.5 y.)
 - Mean VPB treshold = 110 ± 10 bpm, bradycardia
 - structural normal heart (?)
 - linkage to 1p13-21, mutation in CASQ2 gene

Lahat et al. Circulation 103, 2822-7, 2001
Am J Hum Genet 69, 1378-84, 2001

Catecholamine-induced PMVT/VF �
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CASQ2 mutation overview
11 exons, 1.3kb cDNA, SR, Ca2+ binder

Exon 1
62delA ->STOP
R33* (STOP)

Acid residues
Binds Ca2+ 

Linker domain
Proline rich

Basic residues
Rigid structure

--------

Exon4
+1 G/A 
splicesite

Exon6
K206N

Exon9
D307H

Ca2+

Ca2+

Ca2+ Ca2+

Ca2+Ca2+

Ca2+Ca2+Ca2+

Ca2+Ca2+



Nyegaard et al, Am J Hum Genet 2012



Roux-Buisson et al, Hum Molec Genet 2012
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J Cardiovascular Electrophysiology 2007
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♥  3 families, autosomal recessive transmission
♥  trans-2,3-enoyl-CoA reductase-like (TECRL) gene
♥  Chromosome 4q13, 12 exons
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KCNJ2 mutations
Andersen Tawil Syndrome

♥  significant arrhythmia burden, also at rest
♥  exercise related bidirectional VT
♥  significant U-wave
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Why genetic testing?:

♥  Gene-specific treatment  -

♥  Risk stratification  -

♥  Reaching a diagnosis ++

♥  Presymptomatic treatment ++

CPVT, Conclusions
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Risk stratification
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Catecholamine-induced PMVT/VF 
 Risk factors 
 ♥ cardiac arrest prior to therapy 
 ♥ complexicity of ectopy (≥ doublets) 
 ♥ syncopal events 
 
 



Heart Centre 

Catecholaminergic Polymorphic VT

♥ C-terminal channel forming domain carry a   
higher risk on VT’s.

Role of genetics 

Circ Arrhythm Electrophysiol. 2012;5:748-756.





 ♥ DNA: RyR2 + : p.Ile2075Thr & Lys4594Arg

 ♥ 7 mutation carriers, 4 aSCD, 2 SCD.

 ♥ adrenergic trigger in 5; 7 more SCD (no data)

1312 10

3836
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CPVT, Genetic testing
♥  genetic heterogeneous (6 genes)
♥  vast majority is RyR2 related
♥  Important to identify ‘silent’ gene carriers
♥  role in risk stratification?
♥  role in IVF (adrenergically triggered)
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Thank you 



Circ Arrhythm Electrophysiol. 2012;5:748-756
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33 NSVT’s



(% + 95CI) 
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2 events, both in untreated pts
Hayashi et al (2009): 8y FU: 12/51,
all not optimal treated
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