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MALADIES RYTHMIQUES HEREDITAIRES & SPORT  INTRODUCTION

= GENERALITES

« Syndrome du QT long congénital (LQTS)

* Syndrome de Brugada (BrS)

» Tachycardie ventriculaire catécholergique (CPVT)
« Syndrome du QT court (SQTS)

« Syndrome d’Andersen-Tawil (ATS)

« Syndrome de Timothy (TS) SerEaplmie
» Syndrome de Jervell et Lange-Nielsen (JLNS) oD o
» Calmodulinopathies (CALM) |

/ A
« Trouble de la conduction cardiaque familial (TECRL) [Zﬁl
2

progressif (PCCD) —m
« Syndrome de repolarisation précoce (ERS)
e ... etbien d’autres Cardiomyocyte

Au tOtaI, 19 famllles O LQaTS O SQTS O CPVT O BrS @O Timothy O Jervelland Lange-Nielsen @ Andersen-Tawil

syndrome syndrome syndrome

de maladies rythmiques héréditaires

Schwartz PJ et al. Nature Reviews Disease Primers (2020)



MALADIES RYTHMIQUES HEREDITAIRES & SPORT SYNDROME DU QT LONG CONGENITAL (LQTS)

= GENERALITES

* Prolongation de la durée du potentiel d’action ventriculaire : intervalle QTc long
* Incidence: 1/ 2 000 naissances
» Torsades de pointes — fibrillation ventriculaire

* 50% de risque de syncope ou mort subite <40 ans sans prise en charge

* Phénotype et prise en charge génotype-spécifiques




MALADIES RYTHMIQUES HEREDITAIRES & SPORT ~ SYNDROME DU QT LONG CONGENITAL (LQTS)

= GENERALITES Accurate electrocardiographic assessment of the QT interval:
Teach the tangent

IN DEPTH (¢'] i )
Pieter G. Postema, MD, Jonas S.S.G. De Jong, MD, Ivo A.C. Van der Bilt, MD,

Sex-Related Differences in ArthurA.M. Wilde, MD, BB
Cardiac Channelopathies
Implications for Clinical Practice

RR interval

QT interval

350 ms, 5" percentile i 470 ms, 99" percentile i
1 ]

tangent

in males in males
----------------------- b end of T
]
1
e _I__-_: :__4__--__-__;]_______TI___:
: 360 ms, 5 percentile \ ' 80 ms, 99 percentile H Lead Il orV5 QTc =QT/VRR (sec) </> 450 ms
P in females i P in females !
---------------------- 4 —— e = -

[] Normal female

Persons (no.)
P &
7/

Overlap zone
[ ] Meta-analysis SQTS cohort
[C] Mmayo Clinic LQTS cohort

1
)
1
1
I
I
]
- ,:] Normal male
1
1
I
]
1
]
)
1

200 280 360 440 520 600 680 760
Corrected QT interval (QTc, ms)

Intervalle QTc allongé (99°™¢ percentile)

e Femmes = 480 ms (borderline : 460 - 480 ms)
* Hommes > 470 ms (borderline : 450 - 470 ms)

Asatryan B et al. Circulation (2021) - Giudicessi JR & Ackerman MJ. Transl Res (2013)
Postema PG et al. Heart Rhythm (2008) - Postema PG & Wilde AAM. Curr Cardiol Rev (2014)



MALADIES RYTHMIQUES HEREDITAIRES & SPORT ~ SYNDROME DU QT LONG CONGENITAL (LQTS)

= GENERALITES

MY APPROACH to the long QT syndrome (LQTS)*

« When | suspect the possible presence of LQTS, | not only measure the QT interval

["']a
I also look at it. »

Peter}-Schwartz

QTc allongé << Morphologie anormale de la repolarisation

ORIGINAL RESEARCH ARTICLE

Spectrum of ST-T-Wave Patterns and Repolarization Electrocardiogra[fhic Fea.tures in Andersel.n-Tawil Syndrome
= . . Parameters in Congenital Long-QT Syndrome Patients With KCNJ2 Mutations
Determination and Interpretatlon ECG Findings Identify Genotypes Characteristic T-U-Wave Patterns Predict the KCNJ2 Genotype
Of the QT Interval Li Zhang, MD; Katherine W. Timothy, BS: G. Michael Vincent, MD; Michael H. Lehmann, MD; Li Zhang, MD; D. Woodrow Benson, MD, PhD; Martin Tristani-Firouzi, MD; Louis J. Ptacek, MD;
Jolene Fox, RN; Lisa C. Giuli, BS; Jiaxiang Shen, BS; Igor Splawski, PhD; Silvia G. Priori, MD; Rabi Tawil, MD; Peter J. Schwartz, MD; Alfred L. George, MD; Minoru Horie, MD, PhD;
CQmprehensive Analysis of a Large Cohort of Long QT Steven J. Compton, MD; Frank Yanowitz, MD; Jesaia Benhorin, MD; Arthur J. Moss, MD; Gregor Andelfinger, MD; Gregory L. Snow, PhD; Ying-Hui Fu, PhD;
Syndrome Patients and Controls Pt S M L, Eton M5: G Wog P Vol Zamh, D £ Ml ke, M. AD: ke Ve M
Controls | LQT1 | QT2 | LQm3 LQT1 LQT2 LQT3
n=592 | n=301 | n=370 | n=138 |PValue (n=179) (n=148) (n=60)
{]c = ] .
L Overall: ECG patterns typical to genotype, % 87.7 87.8 65
Bazett, ms 399 (+26) | 447 (+40) | 457 (+42) | 435 (+44) | <0.001
(+SD)

Sensibilité
Sensibilité de .
seulement 19% LQT1 LQT2 LQT3 Andersen-Tawil
61% 62% 33% 84%

Zhang L et al. Circulation. 2000 & 2005

Vink AS et al. Circulation. 2018




MALADIES RYTHMIQUES HEREDITAIRES & SPORT

SYNDROME DU QT LONG CONGENITAL (LQTS)

= GENERALITES

Score
de
Schwartz

Electrocardiographic findings
(in absence of acquired causes)

Clinical history

QTc duration
(calculated by Bazett formula)

QTc 4™ minute of recovery from
exercise test

Torsades de Pointes*
(mutually exclusive)

Low resting heart rate

> 480 msec

;
o
=
o
i /
il

ik iy
R
L.
460-479 msec =
5! J
K
450-459 msec 27
’ T
(men) - i —
S T—
R
> 480 msec e,
P ' \ .
af | (e
RS :

Below the 2™ percentile for age

@
Syncope* With stress :. 2
(mutually exclusive) L remsema
@ 1
Without stress R L-
Congenital deafness \@\ /@ 0.5
Family history
(the same family member cannot be counted twice for the rows below)
£y e
Family members with definite LQTS * w
° 1
Index = w
. ol ' .
Unexplained SCD <30 years among }
immediate family members l 0.5

= LQTS certain: score 23,5
= Probabilité intermédiaire : score>1et<3,5

= Faible probabilité : score =1

=

the QT duration.

It is recommended that LQTS is diagnosed in the

presence of a pathogenic mutation, irrespective of

Schwartz PJ & Crotti L. Circulation. 2011
Wilde AAM et al. Heart. 2022
Zeppenfeld K et al. European Heart Journal. 2022




MALADIES RYTHMIQUES HEREDITAIRES & SPORT ~ SYNDROME DU QT LONG CONGENITAL (LQTS)

= CORRELATION GENOTYPE-PHENOTYPE

17 génes 17 maladies ' Prise en charge
impliqués ' difféerentes (LQT1-17) géne-spécifique

i i

CACNA1LC-LQTS
CACNA1C
Long QT syndrome
e EET
+ 9 @ + A A
High probability JLNS [ Timothy Triadin KO Andersen Tawil
Schwartz score >3.5 syndrome syndrome Syndrome
(——
CACNA1C
KCNE1
b > /

[ Loss-of-function [] Autosomal dominant [] Cardiac-only phenotype [] Depolarizing current
3 Gain-of-function L_} Autosomal recessive || Multisystem phenotype [] Repolarizing current

Figure 3 Clinical algorithm for genetic testing and family screening in long-QT syndrome.

Giudicessi JR & Ackerman MJ.

Circ Arrhythm Electrophysiol (2016) Wilde AAM el:al. Europace (2027)
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LQTS type 1

KCNQT1 l
RISQUE SUPERI
Efforts
Emorians Garcons =15 ans
100 Triggers for lethal events .
Age of onset arrhythmias Childhood ﬁ
o 804 . ....ciiiiciiirerintnssssassesedectenesecncnsescncsnnns
5 68%
(®)] >
- (1) ) Gender most at risk
LQT1 = 35% S 60 " §
[ P
LQT1
‘2 401 0.6
> Q £ . P=0.030 gt
£ 20 38
Y =1 14% .u :
& | |i0io g g 0.4 o
. Torsades de pointes 0 ~§ = 0.2 Females
Wilde AAM et al [J Exercise [ Emotion 2 g0 E
Heart (2022) _ 2%
Sleep, rest without arousal 3 o
"o 5 10 1
Years

Males: 108 85 56
Ackerman MJ. Nat Med (2004) — Ann Thompson Females: 135 17 95 70

Ruan Y et al. Circ AE (2008)
Skinner JR et al. Heart Lung and Circulation (2019)

Schwartz PJ et al. Circulation (2001) Wilde AAM et al. Heart (2022)

Zareba W et al. JACC (2003)
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LQTS type 1
KCNQ1
LQT3/8 Nonspec;f'i; patterns V\/L————-/\\L/\/\/\\*//\«.
o B ¥
atierns i
"o T Twave

Broad-based
| T wave

Normal-appearing V__/\_,\J
T wave W
Infantile  }—f+—7—71 - . 0
ST-T wave & e ’/\

LQT1 patterns
(including normal-appearing

T wave)

82%

;

Deliniére A et al. Arch Cardiovasc Dis (2024)
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LQTS type 1
KCNQ1

Les Torsades de pointes sont souvent
tachycardie-dépendentes dans le LQT1

|

o —

S
3

AN

Viskin S et al. Circulation (2021)
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LQTS type 1
KCNQ1 Epreuve d’effort & LQT1

Repos

MW/WW

Pic QTc allongé au pic (intérét diagnostique limité & difficultés de mesure)

Récupération @ 1 min QTc allongé +++
| U ' | / | | [ .' [ T

Récupération @ 4 min (7 min chez les enfants & adolescents) QTc allongé +++

T ' V I : I
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LQTS type 2
KCNH2
q Triggers for lethal events
1001 '"M99 RISQUE SUPERIEUF
U) 80| - = V4
= Femmes a partir de la puberté
()
2604 49%
- Age of onset arrhythmias Puberty
s | B 00Ol
+= 404
o 20%
LQT2 ] 30% 8 . Gender most at risk
—
D 204
L 20 _ LaT2
2 £ 0.6
0 g-gé P=ogot Fomales
[]Exercise [] Emotion E';éom s -
[ Sleep, rest without arousal ég gog
Wilde AAM et al. §‘5§° ::"_,.—r‘—Pm
Bz
nearb(2022) Excitation aigué / bruits soudains I
Postpartum (9 mois) Fomalos: 76 & 47 33 38 % 5
Hypokaliémie
Repos
Fievre Wilde AAM et al. Heart (2022)

Zareba W et al. JACC (2003)

Tester DJ & Ackerman MJ. Circulation (2011)
Ruan Y et al. Circ AE (2008)
Skinner JR et al. Heart Lung and Circulation (2019)
Schwartz PJ et al. Circulation (2001)
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LQTS type 2
KCNH?2
Nonlp.c:;z patterns ‘ ‘
. i i =

Low-amplitude & widely
split bifid T wave

Er? )

| ‘AJ\NJD"\—A_A/\

%
Obvious
bifid T wave *
g2 41

[ % %
Subtle
bifid T wave g

Deliniére A et al. Arch Cardiovasc Dis (2024) J\\ /\ﬁ V/\/\\ M\J‘w V/\KV

14%

LQT2 patterns
81%




MALADIES RYTHMIQUES HEREDITAIRES & SPORT SYNDROME DU QT LONG CONGENITAL (LQTS)

LQTS type 2
KCNH2

bioviv e e
;- s /,/ \\\ A /,-/“’“'\\ / ; / /‘,' /
M ~S A N / / / / .
v \‘“'ﬂ' il N / i/
| M /\,

% \)\ [{ HEH., rr}'Vj f/"\.;m J\‘ﬁ___‘_ _/\/ i/ ‘ / Y |

k/'-xv,:f V’" {/’" N\ : Lv\_ ,/ NN

Les Torsades de pointes sont
pauses-dépendentes dans le LQT2




MALADIES RYTHMIQUES HEREDITAIRES & SPORT ~ SYNDROME DU QT LONG CONGENITAL (LQTS)

LQTS type 2
KCNH2 Epreuve d’effort & LQT2

Repos Apparition des ondes T bifides au lever

V V I | | " I I

Raccourcissement adapté

WWWMMMWMWW .

Récupération @ 1 min | Peu modifié en général

[ u ! [ [ ' | | V V V

i l i I 1 I i I i 1 1 i

I

Récupération @ 4 min (7 min chez les enfants & adolescents) QTc souvent allongé & Ondes T bifides (“stunning”)

F e et e et Sk s s o

—
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LQTS type 3
SCN5A

RISQUE SUPERIEUR

100y 1riggers for lethal events Femmes (discrétement)
v 804 Age of onset arrhythmias Puberty i
) 64%
N | 03090900 e 0000 [ sisesesiissesinsieseene e seeneei euesieisssie s e mpes
-2 604
" Gender most at risk Q
LQT3 =10% ©
E 40. e 054 ¢
() z 1
' e § o] { logrank p=0.036 i
o) P »
o % 12% ; i -
° 0.3 4
4% 2 1
0 3; 0.2 }
a I
Wilde AAM et Repos. [JExercise [£] Emotion £ .1
4 Sommeil . B
' [ Sleep, rest without arousal 5 |
Heart (2022) 004,
0
Age
Patients at Risk
Tester DJ & Ackerman MJ. Circulation (2011) Female 217 108 (0.0 122 (027 % (033 8 (0:44)

Ruan Y et al. Circ AE (2008)

Schwartz PJ et al. Circulation (2001) Wilde AAM et al, Heart (2022)
i s

Zareba W et al. JACC (2003)
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LQTS type 3
SCN5A

Nonspecific *
pa::;/:n % Asymmetrical peaked
T wave

Late onset of
peaked/biphasic

/\/ Y T wave e
LQT3/8 patterns Ll P el e

90% /’/ ol g SN A : /\ il Pesrmnies R oteratlenss .IAIILLZZ,I /\T...
. e o el oo e D EH S 74 AR R O AR B o N

Deliniére A et al. Arch Cardiovasc Dis (2024)
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SYNDROME DU QT LONG CONGENITAL (LQTS)

LQTS type 3
SCN5A

Epreuve d’effort & LQT3

Repos

Dysmorphie ST-T bien visible

Les manoeuvres dynamiques
ne sont pas utiles dans le LQT3

it

Raccourcissement adapté

615313

e

REE

(g

EEE

EEER

Récupération @ 1 min

Raccourcissement adapté

i

T

EE IR IR R IR DS

Récupération @ 4 min (7 min chez les enfants & adolescents)

Amorce de réallongement encore discret

EREESAEE)

e s Sauat mhun

Be B




MALADIES RYTHMIQUES HEREDITAIRES & SPORT  SYNDROME DU QT LONG CONGENITAL (LQTS)

Sd de Jervell &

. CONGENITAL DEAF-MUTISM, FUNCTIONAL HEART DISEASE
Lange-Nielsen

WITH PROLONGATION OF THE Q-T INTERVAL,
AND SUDDEN DEATH

KCNQ1, KCNE1

(homozygote ou hétérozygote ANTON JERVELL, M.D., AND FRED LANGE-NIELSEN, M.D.
composite)

TONSBERG, NORWAY

Jervell A

& Lange-Nielsen F.
Am Heart J.

(1957)

Wilde AAM et al.
Europace (2022)

Fig. 1.—Tormod J. (a) ECG July 20, 1953, during rest. Leads I, II, 1II, IV R. Q-T = 0.50
sec. R-R = 0.88 sec. (b) ECG July 20, 1953, after stair-run’ ‘'ng. Leads I, II, 111, IV R, Q-T =
0.60 sec. R-R = 0.86 sec.
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Sd o [ TlmOthy Circulation: Genomic and Precision Medicine
& LQTS type 8

RESEARCH LETTER

CACNA1C | T | |
Phenotypic Characterization of Timothy Syndrome B i o I e
Caused by the CACNA1C p.Gly402Ser Variant - = e & % W R+
Pt2 Late psychomotor No CEgEREE %o No No No
Antoine Deliniere®, MD; Christelle Haddad, MD; Claudia Herrera-Siklody®, MD; Alexis Hermida®, MD; Etienne Pruvot®, MD; Pt3 g\%on No N:iﬁa No No No No
Sabrina Bressieux-Degueldre®, MD; Gilles Millat®, PhD; Alexandre Janin®, PharmD, PhD; Jean-Sylvain Hermida®, MD, PhD;
Babken Asatryan®, MD, PhD; Philippe Chevalier®, MD, PhD e Language delay No No No No No Jonsilils
Isoelectric prolonged ST segment Macroscopic T-wave altemans
58 B8 S seriEn: LD
V4 V4 : ! l
Wide negative T-waves Sharp T-waves
V5 V5 | FHHH H
Multifocal atrial tachycardia

”‘ | | | 1 | ! !

\ ' { N { A \ \ \ 1' \ ‘
AL AN WA\ AN WA L/\,N ]

Functional 2:1 atrioventricular block

L._/\/\ A k,../\./\ A L. A A,

B i b i -

,.J\./\ A\qk,J\/\

Deliniere A et al. Circulation: Genomic and Precision Medicine (2023)
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Sd de Timothy _ _
& LQTS type 8 Arrhythmogenic Cardiomyopathy Is a

New Phenotype Associated With the

CACNA1C :

CACNAIC p.Arg518Cys (R518C) Variant

Clément Boiteux, MD,*? Samuel Chauveau, MD, Kevin Gardey, MD,® Laurent Sebbag, MD, PuD,%*¢

Geoffroy Ditac, MD,"’ Cécile Cazeneuve, PuarmD, PuD,? Nathan Mewton, MD, PuD,%*"

Alexandre Janin, PuarvD, PuD,?' Philippe Chevalier, MD, PuD,*" Antoine Deliniére, MD, PuD*"

B Alink between long-QT syndrome type 8 and arrhythmogenic cardiomyopathy
: 4 Gain-of-function
CACNA1C o : of
! Cay1.2
p.(Arg518Cys) |
CHILDREN ! ADULTS 3L
Novel phenotype identified in this study LONG-QT SYNDROME ARRHYTHMOGENIC
TYPE 8 CARDIOMYOPATHY
Arrhythmogenic cardiomyopathy IS THERE A CONTINUUM ? Q
1 C32
Previously described phenotypes | gaa: Ca? el
Long-QT syndrome type 8 | Cardiotoxic
Cardi N Timoth d : effect of
ardiac-only Timothy syndrome E progressive Ca?*
Peripartum cardiomyopathy ! overload ?

Boiteux C, ..., Deliniére A. JACC EP (2025)
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CALMODULINOPATHIES
CALM1-3
140 subjects with variants in CALM genes
i I
A HEVAY M\lf*.ﬁf\f A ¢M /\/d -/A*LA /\)1 ,'\/\L .Upto 2019
4 Ebiini s sl s taat ) @ 2019203
Y @’ 61%
Nav1.5
LQT3/BrS Q
g 5 omg-
® L2 27%
P ~—-
s S
Q \\"v‘/\— Sarcopl'izsmic )
reticulum
) e ® =
} — } CaM Cardiac Events SCD
Cytosol

Extracellular space

Q « Associated cardiomyopathies and/or congenital heart defects in 30% of CALM patients

* Neurological disorders in 35 patients: 15 post-anoxic sequelae, 20 primary neurological/
neurodevelopmental features

Crotti L et al. EHJ (2023)
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= PRISE EN CHARGE

CredibleMeds Mobile Apps LUTTE CONTRE LES

Available Now! 1 TROUBLES

Available for Apple I0S, Android v w .. ELECTROLYTIQUES EVICTION DES
[ e A TRIGGERS SELON
Hypomagnésémie
Hypocalcémie

Convenient mobile access to the QTdrugs database for

® healthcare providers and patients EV' CT'O N DES " °
@ Instant access to latest revisions to the QTdrugs lists TRAITE M E NTS °
TORSADOGENES

NADOLOL ou PROPRANOLOL SYMPATHECTOMIE

Impact of BB on Baseline QTc

_‘

Propranolol / Nadolol 600

g 0.9- $<0.001

2 |

£ o8 550

= ] i

< <0.001 -36

> f—, s @® QTc before BB
.é 0z # 5001 | \ 1=] B QTconpB

g Metoprolol o 14

g 89 —— 450 '

0.57 QTc <500 QTc =500

T T T T 0
0 50 100 150 200 "o

Time (mmonths)

n=641| n=152

Patients at risk
Propranolol/Nadolol 66 23 7 5 2
Metoprolol 35 17 9 1 0

WittCM et al.
Chockalingam P et al. JACC. 2012;60(20):2092-9 Dusi V et al. European Heart Journal (2024) 00, 1-10 Europace (2017) 19, 1075-1083




MALADIES RYTHMIQUES HEREDITAIRES & SPORT SYNDROME DU QT LONG CONGENITAL (LQTS)

= PRISE EN CHARGE

LQT2 -7 RN LQT3
(KCNH?2) s ¥ (SCN5A)

ccccccccccccccccccccccccc

Journal of 1 College of Cardiology No. 10, 2003

ooooooooooooooooooooooooooooo

SUPPLEMENTATION POTASSIQUE STIMULATION ATRIALE MEXILETINE

© 2003 by Callege of Cardiology Foundation ISSN 0735-1097/03/830.00
Published by Elsevier Inc 03101016/ jace.2003.07.006 Recelved: 29 June 2020 | Revised: 21 December 2020 | Accepted: 2 January 2021 PUBLISHED BY ELSEVIER

DOI: 10.1111/jce.14920

Electrophysiologic Disorders

ORIGINAL ARTICLES WILEY i n & )
A New Oral Therapy for Long QT Syndrome e Gene-Specific Therapy With Mexiletine ®
Long-Term Oral Potassium Improves . g g 5 O H & o
Repglaﬂzmm T o W fuiSiions Efficacy of intentional permanent .atrlal pacing in the Rec!uces A':rhythmlc Events in
Sustn P. Ethcidge, MD, FACC," Stcven . Compton, MD, FACC, Martin Tria-Firous, MD: long-term management of congenital long QT syndrome Patients With Long QT Syndrome Type 3 L .I. 8
Jay W. Mason, MD, FACC# Q
Salt Lake City, Utah; Anchorage, Alaska; and Lexington, Kentucky Gurukripa N. Kowlgi MBBS @ | John R. Giudicessi MD, PhD & | Andrea Mazzanti, MD,* Riccardo Maragna, BS,* Alessandro Faragli, MD,* Nicola Monteforte, MD,*

Raffaella Bloise, MD," Mirella Memmi, PuD," Valeria Novelli, PuD," Paola Baiardi, PuD,” Vincenzo Bagnardi, PxD,”

Walid Barake MBBCh! | J. Martijn Bos MD, PhD? | Michael J. Ackerman MD, PhD*? Susan P. Etheridge, MD,* Carlo Napolitano, MD, PxD,? Silvia G, Priori, MD, PED™* I Ti m ot hy
700- Ag 0 ® o (CACNA1C)
. Total I p<.01 1 95% CI 737 BRULRT . 043017 p=0027
& X g 20% g 040
== X a E 15% gg 030
% 600+ g' X o LQTm | p=.09 % 38
é B E 10% gg 0.20
N g 3a
> 2 5% g § om0
© 500 LQT3 g BO08 = 003:003
@ &
& o% 0.00
.Q Pre Post Pre Post
o , o
e} LQT2 Q 95% C14.6-23 p=00097
4004 210
£
o
LQT1 z 6
o 4
300 ——————————————— g
30 35 40 45 50 55 6.0 65 7.0 0 0.5 1 15 2 § 7 95%C10155
@ o

Pre Post

serum [K'] (meq/L) Mean BCEs/patient-year
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Et le DAI ?

e Désormais exceptionnel en prévention primaire

= PRISE EN CHARGE

®)

* Reste indispensable en prévention secondaire

Avis centre expert indispensable

Indications légitimes selon Pr Peter J. SCHWARTZ
(situations exceptionnelles)

]

Arrét cardiaque (prévention secondaire)

« Sauf si cause réversible

» Discussion si LQT1 qui n’était pas sous BBI (nadolol trés efficace)
Syncope malgré Bbl (nadolol ou propranolol) & dénervation sympathique (LCSD)
Jervell et Lange-Nielsen avec syncope sous Bbl

QTc > 550 ms & instabilité électrique (alternance des ondes T, pauses nocturnes)

QTc > 600 ms

€ € € ¢ ¢

Calmodulinopathies avec phénotype LQTS
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= QUE NOUS DISENT LES ETUDES ?

Return to play? Athletes with congenital long
QT syndrome

Jonathan N Johnson," Michael J Ackerman'-*->

What are the new findings?

» In a cohort of 130 athletes with long QT syndrome (LQTS)
who continued to participate in competitive athletics
following their diagnosis, only one had a cardiac event in
over 650 athlete-years of follow-up.

One patient with an event was a known high-risk 9-year-old
LQT1 male with a history of cardiac arrest and implantable
cardioverter-defibrillator (ICD) placement, who received two

appropriate ICD therapies, both while warming up prior to
practices, and both during admitted non-compliance with
3-blocker medication.

Johnson JN & Ackerman MJ. Br J Sports Med (2013)
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= QUE NOUS DISENT LES ETUDES ?

Return-to-Play for Athletes With Long QT )
Syndrome or Genetic Heart Diseases
Predisposing to Sudden Death

Kathryn E. Tobert, BA,? J. Martijn Bos, MD, PsD,>>¢ Ramin Garmany, BS,>® Michael J. Ackerman, MD, PuD*"¢

12 4

p =0.45
10 -

Events per 100 Athlete-Years
o

All LQT1 LQT2 LQT3 Other
(n =494) (n = 249) (n =149) (n = 46) (n=50)

RTP Protocol

Initial Evaluation (2-3 days)
2 ECGs

(on consecutive days) Echocardiogram

Additional consults
as needed
Treadmill exercise stress test Genetic testing

24-h Holter monitoring

Develop customized treatment plan

Athletics Discussion
Discuss risks of continued sports participation

Provide current guidelines/literature on
sports participation in LQTS

Unanimous decision made by athlete and
parent(s) (when age appropriate)

Return-to-Play
Inform coaches, school administrators, etc.
Obtain personal AED
Ensure proper hydration/electrolyte replenishment

Avoid QT-prolonging drugs
Annual follow-up consultation
v Re-evaluate risk profile and treatment

First
Mayo Clinic

cardiology RTP Timeline of Events
evaluation RTP Approval

RIF Reriod 1.16 breakthrough
cardiac events per 100
athlete-years

Tobert, K.E. et al. J Am Coll Cardiol. 2021;78(6):594-604.

20-Year RTP
Experience in
Patients with LQTS

All patients evaluated
in the Mayo Clinic Genetic
Heart Rhythm Clinic

N = 4,083

AlL LQTS patients that
self-identified as an athlete

N =567

AlL LQTS athletes that were
given a formal RTP approval

N =494
Last
documentation Last
. of sports cardiology

participation follow-up
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@ ESC Europace (2022) 24, 1675-1683

European Society https://doi.org/10.1093/europace/euac047
of Cardiology

CLINICAL RESEARCH
Channelopathies and cardiomyopathies

Does sports participation increase risk
in patients with long QT syndrome? Results
from a large French cohort

%, Damien Minois ® !, Marine Arnaud ©®,
o4,

Caroline Davydoff ©® 1, Antoine Andorin ©
Mathilde Minier', Frédéric Sacher?, Raphael Martins?, Nicolas Clementy ©
Jean-Baptiste Gourraud', and Vincent Probst’

Davydoff C et al. Europace (2022)

SYNDROME DU QT LONG CONGENITAL (LQTS)

-
l No beta-blocker therapy

109 patients

Leisure sport practice
66 patients

No sport practice ] [

Competitive sport practice
71 patients

l 1767 years

2 patients with cardiac arrest (swimming)
2 patients with syncope (table tennis n=3 / cycling n=2)
0.004 event/year of sport practice

' No CAE I

0.003 event/year on the 2716 years of total sport practice H

e

949 years

o)

Diagnosis of LQTS
—_———_———
l After LQTS diagnosis l On beta-blocker therapy
—— — — — —— =194 (79%)
Leisure sport practice No sport practice Competitive sport practice
128 patients 76 patients 42 patients
l 1138 years 238 years
1 patient with a cardiac arrest
(bodybuilding off medication) No CAE No CAE
0.0009 event/year of sport practice

I—'[ 0.0007 event/year on the 1376 years of total sport practice

]._

Table 6 Details of LQTS patients with CAE

What’s new?

® |n patients with long QT syndrome (LQTS) and a low-risk profile,
European ‘real-life’ competitive and leisure sports practice is asso-
ciated with a very low rate of cardiac arrhythmic event (CAE).

® Good compliance to beta-blocker therapy was associated with no
CAE during sports practice in LQTS patients.

CAE: Cardiac Arrhythmic Events
LQTS: Long QT Syndrome

Patient Time of
arrhythmic

Typeof Age Sex Mutation QTc without/
with

beta-blocker

Type of sport
(Mitchell’s
classification)

Prior to LQTS Cardiac 540/490
diagnosis
Prior to LQTS
diagnosis
After LQTS

diagnosis

Prior to LQTS

Swimming (IIC)

arrest Leisure

Cardiac 455/465 Swimming (IIC)
Leisure
Bodybuilding (IIIA)
Leisure

Cycling (IIC)

arrest
Cardiac 455/465
arrest

Syncope 535/450

Leisure

Table tennis (IB)
Leisure

diagnosis
Prior to LQTS
diagnosis

(n=2)
Syncope
(n=3)

514/493

Medical therapy Sports

practice
after CAE

Nadolol after CAE
Nadolol
Nadolol

(non-compliance)

Leisure
Yes
Leisure
Yes
Leisure
Yes
Leisure
Yes
Leisure

after CAE

Hydroxychloroquine
Nadolol after CAE

Nadolol after CAE

CAE, cardiac arrhythmic event; LQTS, long QT syndrome.
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ORIGINAL RESEARCH ARTICLE

Q0O

Vigorous Exercise in Patients With Congenital
Long QT Syndrome: Results of the Prospective,
Observational, Multinational LIVE-LQTS Study

Rachel Lampert®, MD; Sharlene Day®, MD; Barbara Ainsworth, PhD, MPH; Matthew Burg®, PhD; Bradley S. Marino®, MD;
Lisa Salberg®; Maria Teresa Tome Esteban®®, MD; Dominic J. Abrams®, MD; Peter F. Aziz®, MD; Cheryl Barth, BS;

Elijah R. Behr®, MD; Cheyanne Bell®; Charles I. Berul®, MD; Johan M. Bos®, MD; David Bradley, MD;

David S. Cannom, MD; Bryan C. Cannon®, MD; Maryann Anandi Concannon, MSW; Marina Cerrone(®, MD; Richard J. Czosek®,
MD; Anne M. Dubin®®, MD; James Dziura®®, PhD; Christopher C. Erickson, MD; N.A. Mark Estes® Ill, MD;
Susan P. Etheridge®, MD; llan Goldenberg®, MD; Belinda Gray®, MBBS, PhD; Carla Haglund-Turnquist®;

Kimberly Harmon®, MD; Cynthia A. James®, PhD; Christopher Johnsrude®, MD; Prince Kannankeril

, MD; Alice Lara, BSN;

lan H. Law®®, MD; Fangyong Li, MS; Mark S. Link®, MD; Silvana M. Molossi®, MD, PhD; Brian Olshansky@®, MD;
Peter A. Noseworthy®, MD; Elizabeth V. Saarel®, MD; Shubhayan Sanatani®, MD; Maully Shah©, MBBS; Laura Simone, MS;
Jonathan Skinner®, MB ChB, MD; Gordon F. Tomaselli, MD; James Simon Ware®, MD; Gregory Webster™, MD;

Wojciech Zareba®, MD, PhD; Douglas P. Zipes®, MD; Michael J. Ackerman®, MD, PhD

Clinical Perspective
What Is New?

1979 Individuals ages 8-60 with manifest

or concealed Long QT Syndrome
Signed consent

» This is the first prospective study to investigate
whether vigorous exercise increases risk of arrhyth-
mic events in individuals with congenital long QT
syndrome.

* In this study, long QT syndrome-triggered cardiac

426 Excluded
53 diagnosis not confirmed
373 did not complete baseline assessment

SYNDROME DU QT LONG CONGENITAL (LQTS)

events were low in both those exercising vigorously

1,553 Enrolled

and those exercising nonvigorously, and there was
no statistical difference in event rate. Cls were
wide, and noninferiority not demonstrated.

—'{ 140 did not follow up, no records could be obtained

* Findings were similar in vigorous-competitive ath-

1,413 Final study population

letes 14 to 22 years of age.

What Are the Clinical Implications? &

| ‘ 524 Moderate intensity exercise | 737 Vigorous intensity exercise

s ; : i 152 Sedent

* These findings will further inform shared decision- it/
making discussions between patient and physician
about exercise and competitive sports participation.

Vigorous activity was categorized by participation in at least 1
activity at metabolic equivalents >6.0 for >60 hours per year.?®

1.0 il " s T
0.8
[ 09
E
8
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=} } ass
2
§73
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{ = oo7
3 H
=4
g I &
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i} 0.4 @ o)
-3 3 ) E) % ®
S Fokow up (mente)
‘s
=
3
©
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£ 0.2
[_Censored |
65 [Gensored]
T T T T T
0 10 20 30 40
Follow up (months)
[ — Non-vigorous ——Vigorous |
Non-vigorous 676 595 241
Vigorous 737 644 288
N HR (90% Cl) value
Vigorous versus Non-vigorous 1413 i
|
Unadjusted —44{- 0.97(0.57, 1.67) 0.93
Adjusted (pre-specified) — 1 1.17(0.67, 2.04) 0.64
Subgroups, Vigorous :
versus Non-vigorous, adjusted j
LQT-1 677 —0——:— 0.73(0.28, 1.93) 0.59
LQT-2 425 70—:7 1.09(0.39, 3.04) 0.88
Symptomatic Yes 647 0: 1.37(0.67, 2.76) 0.39
Symptomatic No 776 * : 0.40(0.05, 3.13) 046
Resting QTc increased 841 * : 1.24(0.67, 2.29) 0.57
Resting QTc normal 458 * ' 0.76(0.10, 5.74) 0.82
|
Age 14-22 subgroup, unadjusted " '
|
Vigorous highly-competitive versus All others 333 * . 0.74(0.19, 2.96) 0.72
Favors Vigorous ;
0.1 os 11

Lampert R et al. Circulation (2024)
e
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Original Investigation | Pediatrics
Cardiopulmonary Fitness and Physical Activity Among Children and Adolescents
With Inherited Cardiac Disease

Luc Souilla, PhD; Oscar Werner, MD; Helena Huguet, MSc; Arthur Gavotto, MD, PhD; Marie Vincenti, MD; Jean-Luc Pasquie, MD, PhD; Gregoire De La Villeon, MD;
Sophie Guillaumont, MD; Victor Pommier, MD; Stefan Matecki, MD, PhD; Alban-Elouen Baruteau, MD, PhD; Constance Beyler, MD; Christophe Delclaux, MD, PhD;
Isabelle Denjoy, MD; Philippe Charron, MD, PhD; Philippe Chevalier, MD, PhD; Antoine Deliniére, MD; Mathieu Andrianoely, BSc; Lauriane Cornuault, PharmD, PhD;
Caroline Besnard-Neyraud, MD, PhD; Frederic Sacher, MD, PhD; Patricia Reant, MD, PhD; Denis Mottet, MD, PhD; Marie-Christine Picot, MD, PhD;

Pascal Amedro, MD, PhD; for the Quality of Life in Children With Inherited Cardiomyopathy or Arrhythmia (QUALIMYORYTHM) Study Group

Question What are the levels of
cardiopulmonary fitness among children
and adolescents with inherited cardiac
disease compared with healthy controls
and the factors associated with
maximum oxygen uptake (Vozmax) in
young patients?

Findings This cross-sectional study
with 207 participants showed lower
levels of cardiopulmonary fitness among
youths with inherited cardiac disease.
The multivariable model explained 80%
of Vozmax, including clinical, functional,
sociodemographic, and behavioral
parameters.

Meaning This study suggests that
assessing cardiopulmonary fitness
among children with inherited cardiac
disease can be incorporated into the
shared decision-making process for
sports participation and may help
identify eligible patients for early
preventive cardiac rehabilitation
programs.

Souilla L et al. JAMA Network Open (2025)
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GUIDELINES

European Society
of Cardiology 2020

Recommendations

It is recommended that all exercising individuals with LQTS with prior
symptoms or prolonged QTc be on therapy with beta-blockers at target dose.

It is recommended that exercising individuals with LQTS should avoid QT
prolonging drugs (www.crediblemeds.org) and electrolyte imbalance such as
hypokalaemia and hypomagnesaemia.

Shared decision-making should be considered regarding sports participation in
patients with genotype positive/phenotype negative LQTS (i.e. <470/480 ms
in men/women). Type and setting of sports (individual vs. team), type of
mutation, and extent of precautionary measures should be considered in this
context.

Pelliccia A et al. EHJ (2020)

Class

Level

©ESC
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European Society
of Cardiology 2020

Recommendations Class Level

Participation in high intensity recreational and competitive sports, even when

on beta-blockers, is not recommended in individuals with a QTc >500 ms or a B
genetically confirmed LQTS with a QTc 2470 ms in men or 2480 ms in women.
Participation in competitive sports (with or without ICD) is not recommended C

in individuals with LQTS and prior cardiac arrest or arrhythmic syncope.

©ESC

Pelliccia A et al. EHJ (2020)
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European Heart
Rhythm Association
@ European Society of Cardiology 2020

Consensus statement—congenital LQTS

All LQTS athletes should avoid QT prolonging drugs (www.crediblemeds.org) and electrolyte imbalance like hypokalaemia and hypomagnesemia
(potassium supplementation is recommended before taking part to sports activity).

All LQTS athletes with prior symptoms or prolonged QTc should be on therapy with beta-blockers at target dose.

Athletes with LQTS and prior cardiac arrest or arrhythmic syncope should not be allowed to practice competitive sports (with or without ICD).

Athletes with a QTc >500 ms, a de novo disease-causing mutation (especially if LQT1), or genetically confirmed LQTS with a QTc 2470 ms in men or
=480 ms in women should not practice more than light- to moderate intensity recreational sports, even when on beta-blockers.

4
@
4
v

Heidbuchel H et al. Europace (2020)
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@ EHRA
w European Heart
Rhythm Association

@ European Society of Cardiology 2020

Recommendations to sports participation require open discussion with the athlete and their entourage, finding a balance between life protection
and quality of life during shared decision-making.

It is reasonable to allow individual sports at low to moderate intensity for asymptomatic athletes with an LQT1 mutation but QTc <470/480 ms
and who are on prophylactic beta-blocker therapy, but team sports and high-intensity sports are discouraged.

It is reasonable to allow all types of sports participation for asymptomatic athletes with an LQT2 or LQT3 mutation but QTc <470/480 ms, and who
are on prophylactic beta-blocker therapy.

For asymptomatic athletes with other LQTS mutations and QTc <470/480 ms, cardiogenetics consult and shared decision-making are required.

SCL €

Heidbuchel H et al. Europace (2020)
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General considerations

Competitive athletes with a cardiac channelopathy (including LQTS, CPVT, and BrS) should be assessed by a pediatric or
adult cardiologist with expertise in cardiac channelopathies and with SDM.

DL S Arerican In competitive athletes diagnosed with a cardiac channelopathy, an ICD should not be implanted for the sole purpose of
. e e Pt . 6% ¢ aae i .
AL e Heart competitive sports participation.
R Association.
* kx Kk Kk Kk
* k k Kk Kk Kk

AMERICAN CENTRE EXPERT
CAREIOLOEY: DECISION MEDICALE PARTAGEE

NADOLOL
Bl (ou PROPRANOLOL)
C® * MEXILETINE

Long QT syndrome

Specific clinical considerations

It is reasonable for competitive athletes with positive genetic test results for LQTS but who have a resting QTc <460 ms (ie,

concealed variant positive LQTS) to participate in competitive sports.
490 + SYMPATHECTOMIE

In competitive athletes with LQTS (asymptomatic [QTc 2460 ms prepuberty, 2470 male, =480 female] or previously
symptomatic) but who are under expert assessment and supervision, competitive sports participation is reasonable with
SDM after risk assessment, education, and implementation of guideline-directed therapies.

" . N N, - . . . EMERGENCY ACTION
In competitive athletes with LQTS (including LQT1), competitive swimming and diving can be considered with appropriate
precautions.* PLAN
° Precautions include swimming with supervision by an individual who is trained in cardiopulmonary resuscitation, with
preference for pools rather than open water, and access to an automatic external defibrillator.
v DEFIBRILLATEUR
Kim JH et al. Circulation (2025) ’N=3:) AUTO EXTERNE

= 3 MOIS SANS SYMPTOME
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ON MY MIND

Return to Play With Genetic Heart Disease:
The Importance of Developing a Personalized
Emergency Action Plan

Belinda Gray®®, MBBS, PhD; Rachel Lampert®, MD; Michael Papadakis®, MD

Gray B et al. Circulation 2025

American
Heart
Association.

SYNDROME DU QT LONG CONGENITAL (LQTS)

PERSONALISED EMERGENCY ACTION PLAN

Name : XXX
DOB: XXX

g Weight: 89kg
Height:

191cm

Medical Condition: Hypertrophic Cardiomyopathy (HCM)
Implantable cardioverter-defibrillator (ICD) - pacemaker

isoprolol, dosage 2.5mg daily — beta blocker

MANAGEMENT

e Support crew to include trained First Aiders.

e AED and first aid kit on the boat.

* All support crew to complete online AED training.

e Two dedicated spotters maintaining visual contact with the swimmer.
e Monitor swimmer for degradation of stroke/ swimming action.

e Periodical verbal communication with swimmer.

* Monitor food and fluid intake per feeding plan.

* Remove swimmer from water if deemed unsafe to continue.

e Swimmer to go to medical recovery area at completion of race.

INCIDENT ACTION PLAN

IF conscious, but experiencing symptoms like chest pain, dizziness, unrelieved
breathlessness, temporarily blacked out, ICD discharged.

ACTION:

* [Support Crew 1, Support Crew 2] Remove XX from the water and sit
him up on deck of boat.
* [Support Crew 1, Support Crew 2] Keep warm, monitor, and reassure
him.
e [Support Crew 3] If symptoms persist for more than a few minutes call
for help; radio call Channel Swim Base.
o VHF Channel 16 - “Pan-Pan, Pan-Pan, Pan-Pan! Our position is
[GPS coordinates], our emergency is swil with pr
heart condition experiencing chest pain that requires immediate
medical attention.”
o Race Number: xxx

o Boat Rego Number: XXXXXX
o Follow instructions from Channel Swim Base

IF unconscious

ACTION:

[Support Crew 1, Support Crew 2] Remove XX from the water. Paddler
may need to enter water and roll XX onto his back to bring him to the
boat (note, leave kayak if required — it can be picked up by another boat).
[Driver] Ensure motor is off/ in neutral.
[Support Crew 1, 2 and 3] Bring XX aboard via ladder/door at stern of
boat. Might require multiple people to lift onto boat.
[Support Crew 3] Prep area on boat to receive XX, grab defib and towels
(dry towel on bottom and towels to dry off chest)
[Support crew 1] Lie XX on back commence ABC (already done D&R, if
unsure commence CPR).
[Support Crew 2] Simultaneously with above, dry down and apply defib
pads (this is a priority and should start at the same time as the ABC
assessment). Pause to rhythm check as soon as pads applied and follow
instructions on AED.
[Support Crew 3] Call for help as soon as available to do so; radio call
Channel Swim Base.

o VHF Channel 16

o “Pan-Pan, Pan-Pan, Pan-Pan! Our position is [GPS coordinates],
our emergency is unconscious swimmer, suspected Cardiac
Arrest, +/- CPR in progress, we require immediate medical
assistance.”
Race Number: xxx
Boat Rego Number: xxx
Follow instructions from Channel Swim Base
Further information: Swimmer has pre-existing heart condition.
Has an ICD and we have an AED.

O 0 0O ©°
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Protocole National de Diagnostic et de Soins - Syndrome du QT long

Protocole National de Diagnostic et de Soins (PNDS)

Syndrome du QT Long
Protocole National de Diagnostic et de Soins - Syndrome du QT long

Centre de référence constitutif (CRMR)

C?nyra dg Référence des Maladies cardiaques héréditaires . . . i . )
g B e o La contre-indication aux médicaments allongeant l'intervalle QT est formelle. Les sports de
Garre d arence pou s pris en charge des maladies ytmiques hrédiakes o compétition sont contre-indiqués, sauf avis au cas par cas d'un centre spécialisé.

I'Ouest, CHU Nantes, Hopital Nord, Pr Vincent PROBST

Mai 2021
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Federica Dagradi’’, MD*
Carla Spazzolini™, DVM,

ORIGINALRESEARCHARTICLE @ “wms

Silvia Castelletti”, MD
Matteo Pedrazzini®’, BSc

Exercise Training-Induced Repolarization it Kotia®.

Diagnostic différentiel :
QT long acquis de I'athléte

H H H MSc, PhD
Abnorm_alltles Masquerading as o san: v
Congenital Long QT Syndrome Peiied SR, MB
Exercise-induced QTc prolongation and implications
A S0 for military service members: A case series
’ Désentrainement Austin Pagani, MGC, CGC,*" Lydia D. Hellwig, PhD, ScM, CGC, *'* Craig P. Dobson, MD,’
A20+34 A 24436 A21434 469437 Brian N. Hughes, DO,* John P. Schacht, DO,® Mark Haigney, MD'
520
500 Proposed Timeline
Multidisciplinary Initial
- Cardiogenetics presentation 4 weeks 8 weeks 12 weeks
- , Assessments
é 460
& T ECG X X X
= - o Consider
Clinical & X exercise-induced
family history LQT if:
420 Genetic counseling ~ Evdluations do
& testing’ X noQt sgggest
= LQT:
400 - AND QT
Stress test X X n ormz?liz(; s
after period of
380 : Implantable —— detraiF:'ning and
LQTSGen+ LQTS Gen- All LQTS Cases (n=33) loop recorder retraining
(n=121) (n=45) (n=166) Training | I 1 —
- recommendation? Detraining Retraining
@ On training *If ECG normal after
M After detraining detraining
Dragadi F et al. Circulation (2020) Pagani A et al. HeartRhythm Case Reports (2023)
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B-adrenergic receptor

« Canalopathie génétique rare (prévalence : 1/10 000)

Cell

membrane
P Terminal cisterna

8 \
R Lrcc 7 ‘ 53 » Dérégulation du cycle calcique du cardiomyocyte
3
Spontaneous , . 2 TSRcalcium A

calcium load

release events
RyR2

1

* Arythmies ventriculaires polymorphes en contexte adrénergique

Juntional SR J
(oS « Pronostic sévére en I'absence de prise en charge
0 ~hu 0
4 Arhythmogenic Delayed ! & ‘Thgerodbesie 1B  Nombreuses possibilités thérapeutiques

transient afterdepolarizations

Wieklinski MJ et al. J Physiol. 2020
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Tachycardie ventriculaire bidirectionnelle
(pas toujours objectivée)

Autres TV polymorphes, fibrillation ventriculaire, ...

* Premiers épisodes dans I'enfance ou I'adolescence
» Principalement en contexte adrénergique

Genetic risks and triggers Age at

for VAISCD VA/SCD

Dominant subtype
of VA (%)

| I | I | I
10 20 30 40 50 60

s

| | I |
80 0 50 100

EEEm———— PVT
MVT

‘

Typical event triggers: Exercise (swimming), emotion

mizm O/ &)

50% de mortalité
avant 20 ans

N H
149 en I'absence
, 1207 mm—Syncope de prise en
< J BN Cardiac Arrest
o 100 charge
w
= 80
2 &6 Leenhardt et al.
£ : :
— Circulation (1995)
Bl 4
==
N N
o(\’Z> . o‘\’b \\i{d \Q'&\A \‘?feQ o*é\
k“\ 0&\ v.(} O—\) v \{_(\
& & > » SF Zeppenfeld K et al. EHJ 2022
o‘@ g){é' Skinner JR et al. Heart, Lung and Circulation 2019
A Roston TM et al. Circ AE 2015
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DIAGNOSTIC

TACHYCARDIE VENTRICULAIRE POLYMORPHE CATECHOLERGIQUE

[11

aVR

10 mm/mV

‘\“ﬂ{ i ‘/ M i il

aVL

 Tracé de repos normal |\

* Discréte bradycardie sinusale de repos (pas toujours présente)

aVF Vo | ; i
| ' | | i 5' /\‘\

LA SR I A

HHA oA ;

Les examens de
repos sont
normaux
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TACHYCARDIE VENTRICULAIRE

ok
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55 W CATECHOLERGIQUE
129 bpm
v' TV polymorphe ou bidirectionnelle
I v' Contexte adrénergique (effort ou
: émotion)
|
W E "M v Absence de cardiopathie structurelle
s |l ' '
i : :\ v' (Aprés 40 ans : exclure coronaropathie)
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- DIAGNOSTIC
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B Disparition rapide des
ESV a I'arrét de I’effort
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HloCriclion !  Puis polymorphes, bi/t

* Doublets bidirectionnels




MALADIES RYTHMIQUES HEREDITAIRES & SPORT ~ TACHYCARDIE VENTRICULAIRE POLYMORPHE CATECHOLERGIQUE

= DIAGNOSTIC

It is recommended that CPVT is diagnosed in the
presence of a structurally normal heart, normal c - o
ECG, and exercise- or emotion-induced n=2 (13A’)
bidirectional, or PVT. :
It is recommended that CPVT is diagnosed in Zeppenfeld K et al. / .
patients who are carriers of a mutation in C EHJ. .
disease-causing genes. 2022 [ v Y
| oung SCA
i . n=3 (20%)
| | Survivors with
L3 L L3 L3 L3 ‘ CPW
Exercise testing oversights underlie missed and
delayed diagnosis of catecholaminergic polymorphic
ventricular tachycardia in young sudden cardiac arrest Y J
SUIVIVOLS CPVT diagnosed
John R. Giudicessi, MD, PhD,* Michael J. Ackerman, MD, PhD'** missed/delayed in 33%

Delayed diagnosis (no post-SCA EST)

L’épreuve d’effort est un
examen indispensable

aprés un arrét cardiague ou une syncope . CPVT diagnosed < 6 months post-SCA
en contexte adrénergique

. Missed diagnosis (overlooked EST finding)

Giudicessi JR & Ackerman MJ. Heart Rhythm. 2019
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= DIAGNOSTIC
@ ESC Eur ropa (2023) 25, 619-626 CLINICAL RESEARCH

Familial Evaluation in Catecholaminergic o ooy "o
Polymorphic Ventricular Tachycardia

Disease Penetrance and Expression in Cardiac Ryanodine Receptor Repeatab!llty of ventricular .arrhythmla
Mutation—Carrying Relatives characteristics on the exercise-stress test

in RYR2-mediated catecholaminergic
Christian van der Werf, MD; Ineke Nederend, MSc; Nynke Hofman, MSc; Nan van Geloven, MSc;

Corné Ebink, MD; Ingrid M.E. Frohn-Mulder, MD; A. Marco W. Alings, MD, PhD; polymorphic ventricular tachycardia
Hans A. Bosker, MD, PhD; Frank A. Bracke, MD, PhD; Freek van den Heuvel, MD, PhD; Puck J. Peltenburg ©2, Sanjeev N.J. Pumm , Kathryn E. Tobe" ]
Reinier A. Waalewijn, MD, PhD; Hennie Bikker, PhD; J. Peter van Tintelen, MD, PhD; J. Martijn Bos @3, Krystien V.V. Lieve ® M:chael Tanck ®7, Sally-Ann B. Clur ©2,
Zahurul A. Bhuiyan, MD, PhD; Maarten P. van den Berg, MD, PhD; Arthur A.M. Wilde, MD, PhD Nico A. Blom “3/’", Michael J. Ackerman e 3, Arthur A M. Wilde 0,

and Christian van der Werf © "#t

116 RYR2 mutation-
carrying relatives

349 EST-pairs of 104 CPVT patients under similar therapy,

4 B‘blocker +/ B R 4 B'blocker +/ protocol and within 18 months
henotype - ) - henotype +
Ll ! il LY AVAS
First evaluation 108 B-blocker- oo
[ @h The repeatability of the
et VAS in CPVT is moderate,
v Ventricular Arrhythmia Scale (VAS) but the degree of
54 phenotype + 54 phenotype - 148 (42%) E;AN‘K m_,kw,i__/\,_ _ 136(39%) difference (AVAS) is
l relatively low. The use of
f \ \ medication is associated
o~ e—— I~
L (\ e with a significantly higher
Y Y __ ( " [ [ | odds for a AVAS>2.
Reevaluation 38 reevaluation + 21%:?: af‘cl:ljlit\;vo-:;;/ e . o
[
33(10%) ,\MJL, | A 1 \\ 54(16%)
Y Y
van der Werf C et al. A ‘l \
19 phenotype + 19 phenotype - Circ Arrhythm Electrophysiol. 5%/ ; “w "l"/ N ‘ 13(4%) Peltenburg PJ et al.
2012 et B T T T Europace. 2023

* Reproductibilité modérée du test = sa négativité ne permet pas d’exclure le diagnostic
* Ne pas hésiter a le répéter avec protocole BURST / SPRINT
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= DIAGNOSTIC

Suspiciots TOrE
— P 5

Ongoing monitol

,ii_,

STANDARD
Worst arrhythmia late durin
Exercise Test v 9

& exercise test

BURST

Exercise Test during exercise test

Worst arrhythmia very early

1) Protocole standard (BRUCE ou équivalent)
2) Protocole BURST/ SPRINT
= d’emblée au palier maximal de U'épreuve d’effort précédente (épreuve abrupte)

Roston TM et al. JACC Clin Electrophysiol. 2021
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= GENETIQUE
Typical CPVT Atypical CPVT

%Q@ CALM1-3 (<1%)

Zr

RYR2 LoF (<1%)

Priori SG et al. JACC 2021

Sarcoplasmic
reticulum

RYR2, CASQ2, CALM1-3, TRDN, TECRL

En pratique

Phénocopies : KCNJ2, PKP2, SCN5A

RYR2 GoF (~70%) CASQ2 (~5%) ; TRDN (~2%)
L

% 7 TECRL  (<1%)
hZ

>

Schwartz PJ et al. Nature Reviews Disease Primers 2020

e & o o -
» o c:a
1

Cumulative incidence
N

Dépistage des apparentés au 1" degré

* Indispensable

* La présence du variant classe 4 ou 5
permet de poser le diagnostic
(instauration traitement et suivi)

e
=)

Syncope B Cardiac arrest
o 1.04 -
= RYR2(+) Siblings & = RYR2(+) Siblings
£ 0.8-
S 0.
=]
£ 0.6
2
- = 0.4
]
= E 02-
o ,_l—
T T T T 1 0.0 T T f T 1
0 5 10 15 20 25 0 5 10 15 20 25
Age, years Age, years
Number at risk
12 1 4 1 1 Siblings 12 12 12 8 4 3

Shimamoto K et al. Heart 2022
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= PRISE EN CHARGE

Eviction des triggers
adrénergiques

~
b SREEL 1GH A
G o i e ) "y 54
g s, 7 N
\

Typical event triggers: Exercise (swimming), emotion

ﬁ'@

MAYO CLINIC
Skinner JR et al.
Heart, Lung and Circulation 2019

NADOLOL

__________________________

PROPRANOLOL
possible en
alternative au

i
NADOLOL »

SYMPATHECTOMIE

FLECAINIDE

WittCM et al.
Europace (2017) 19, 1075-1083

Tout faire (NADOLOL, FLECAINE,
sympathectomie,...)
pour essayer d'éviter d'implanter un DAI
en prévention primaire dans la CPVT
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= PRISE EN CHARGE

Contrdole de l'efficacité via EPREUVE D’'EFFORT

OBJECTIFS (les deux objectifs doivent étre atteints) :

1. FC maximale d'effort < 70% de la FMT

2. Absence d'ESV polymorphes, doublets, triplets ou TVNS d’effort
(dans l'idéal absence d’ESV d’effort)
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= ETLEDAI?

[ 140 Total Shocks (14 pts) }

h l |
[ 75 Appropriate (10 pts) [65 Inappropriate (11 ptS)J

(54%) (46%)
I

v J! ,L v
43VF (129 PMVT |f 3 BDVT 3 VF 14PMVT || 2BDVT || 24AT 5 VEctopy
(57%) || (39%) | (4%) (5%) (22%) (3%) (36%) (8%)
Successful l J(

I
I
I
I
I
I
I
\

|
|
" I
primary : Spontaneous termination prior 3/5 VEctopy
termination | to ICD discharge
Mean CL 168 (95%Cl: 152-184 msec) #
T T T T T T T T T T T T T T T T T T T T T T T TN T T T \\
E 29PMvT | 3BDVT ) !
| 0 (] Miyake CY et al. Circ Arrhythm Electrophysiol. 2013
Unsuccessful (100%) (100%) I y y
I termination :
: Second Term 5 Second Term 0 "
Mean CL 245 (95%CI: 229-262 Spont T 13 || spont T 2 e ;
y Mean ELEB T[Sk 11 |[swshock 1 | | INEFFICACE sur TV bidirectionnelles
' - PAN 4 et autres activités déclenchées

__________________________________
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= ETLE DAI? B C
o oo 3 1 f] t,l’] 4 lq 4
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I
1 !
J Vol Vi famm 1 ¥ ‘ [ v
T i 1. 3.3 513 ) !
i §-1-8 i i i | - i ! i
Pro-arythmogeéne Discharge

Figure 1. A, Inappropriate shock caused by atrial tachycardia resulting in a more malignant ventricular arrhythmia. Top electrogram
(EGM): RVtip to RVring, bottom EGM: HVA to RVring. B, Inappropriate shock caused by spontaneous termination before implantable
cardioverter-defibrillator discharge. Top EGM: RVtip to RVring, bottom EGM: Can to RV coil. C, Appropriate but unsuccessful shock for

polymorphic ventricular tachycardia. Top EGM: RVtip to RVring, bottom EGM: Can to RVcaoil.

Miyake CY et al. Circ AE 2013
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ET LE DAI ?

03{ P=0.1
1429
CPVT PATIENTS %
c 0.2
S
503I1CD $
RECIPIENTS 2
(4]
= 0.14
=
=
)
SR
D.0] —rirrd—prr bbb
0 2 4 6 8 10 12 14
POTENTIAL POTENTIAL Years
BENEFITS DRAWBACKS Number at risk
40% APPROPRIATELY SHOCKED 1 IN 5 INAPPROPRIATELY SHOCKED o79 66 49 33 2 19 11 10
BUT ONLY 28% ON 1 IN 5 HAD ELECTRICALSTORM NolCD 57 43 32 25 20 18 16 10
FLECAINIDE AND 36% HAD 1 IN 3 HAD DEVICE
LCSD* COMPLICATIONS B co Bl NoiCD

Take home figure Time-to-event curve for sudden cardiac
death. In previously undiagnosed patients with catecholaminergic
polymorphic ventricular tachycardia who presented with sudden

Roston TM et al. Heart Rhythm 2018 cardiac arrest, an implantable cardioverter-defibrillator was not
associated with improved survival.

van der Werf C et al. European Heart Journal 2019
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ET LE DAI ?

CONCLUSION SCD events occurred only in the no ICD group and in those not on optimal medical therapy. Patients with ICD

Hearthhythm q Eﬁg& - had a high risk of appropriate and inappropriate shocks, which may be reduced with appropriate device programming. Severe

Society,. ICD complications were common, and risks vs benefits of ICDs need to be considered.

An international multicenter cohort study on implantable cardioverter-
defibrillators for the treatment of symptomatic children with catechol-
aminergic polymorphic ventricular tachycardia @

Age at the Proband RYR2 variant Medications/therapies during
Patient no. Circumstance during the event event (y) status classification the event (daily dosage) Compliance
1 The patient was found unresponsive after sports 17 Proband VUS Metoprolol (0.86 mg/kg) Noncompliant

training. The patients forgot to take
medications on the day of the event
2 The event occurred immediately after the 36 Proband Pathogenic None Noncompliant
patient left work. The patient was stressed
immediately before the event. The patient
discontinued taking medications ~13 mo
before the event
3 The event occurred at home while at rest. The 16 Proband Pathogenic Propranolol (1.59 mg/kg) Unknown
patient was an avid sports player. Compliance
at the time of the event is unknown; however,
the patient had a history of being difficult to
instruct regarding medications
4 The event occurred during sports training. The 22 Proband Pathogenic Nadolol (2 mg/kg); flecainide (2.5 mg/kg) Noncompliant
patient had discontinued taking flecainide
before the event

5 The patient experienced severe VAs during the 8 Proband Pathogenic Propranolol (dose unknown); flecainide (2.4 mg/ ~ Compliant
hospital stay before the event. Verapamil kg). LCSD performed 5 d before death to
boluses were tried during VT episodes without manage VT. Extent of denervation not known

success. Before initiating oral propranolol, the
patient was treated with esmolol intravenous
therapy and labetalol intravenous therapy.
During hospitalization, the patient was under
sedation with pentobarbital.

LCSD was clinically ineffective, and VA persisted.
Right-sided CSD was planned 6 d after LCSD;
however, the patient died before planned

RCSD
6 The event occurred during sports training. The 18 Proband VUS Nadolol (0.25 mg/kg); propafenone (2.8 mg/kg). Noncompliant
patient had not been taking medications as LCSD (complete denervation) performed 8 y
prescribed. The patient previously had an ICD; before death to manage VT
however, the ICD was explanted 7 mo before
the event
7 The patient was found unresponsive after an 27 Nonproband Pathogenic Nadolol (1.27 mg/kg); flecainide (1.59 mg/kg) Probably compliant Lambas A et al.
emotionally stressful event. The patient had a Heart Rhythm 2024

history of being compliant with medications
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= QUE NOUS DIT LA LITTERATURE ? -
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Effects of Individualized Exercise Training in Patients With s 1
Catecholaminergic Polymorphic Ventricular Tachycardia Type 1 Ty
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Ravinea Manotheepan, MD*"*, Jgrg Saberniak, MD““, Tore K. Danielsen, MD*", e e e ot ;
Thor Edvardsen, MD, Dr Med®¢, Ivar Sjaastad, MD, Dr Med™®, Kristina H. Haugaa, MD, PhD*¢, i B~ \V’ : V- ‘ i
and Mathis K. Stokke, MD, PhD*" | / LA L/ J /
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Am J Cardiol (2014)

Changes in threshold HR
20 *
A ET patients - individual and mean VO2max values B SED patients - individual and mean VO2max values
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Wik 9 Wosk 13 Smoxie ek R Figure 4. Comparison of the development in threshold HR for VA during

the study period in ET and SED patients. *p <0.05.




Michael J. Ackerman, MD, PuD*"%4
CPVT Cohort
N =63
Never Former Discontinued e
Athletes Athletes at diagnosis Diagnosis
N =32 N=7 N=3
______________________________ ___1 Mayo Clinic
-I 1 Evaluation
v Remained | [Follow-up |
Non-athletes an athlete
N =42 N=21

QUE NOUS DIT LA LITTERATURE ?

Competitive Sports Participation
in Patients With Catecholaminergic
Polymorphic Ventricular Tachycardia

A Single Center’s Early Experience

Event-Rate per 100 Patient-Years

MALADIES RYTHMIQUES HEREDITAIRES & SPORT

>

1.8

1.6 4
1.4 A
1.2 A

0.8 4
0.6 -
0.4 -
0.2 4

TACHYCARDIE VENTRICULAIRE POLYMORPHE CATECHOLERGIQUE

Stuart A. Ostby, BS,* J. Martijn Bos, MD, PuD,> Heidi J. Owen, RN,® Philip L. Wackel, MD,’ Bryan C. Cannon, MD,"

| B 100
POl a9 1
I
80
i
I
: g 60 -
! E
I 2 40
[ a
I
1 20
|
',,
1 0
1 0
No. at Risk
CPVT Athletes CPVT Non-Athletes LQTS Athletes Non-Athletes —— 42
(n=21; 212 Patient-Years) (n=42; 370 Patient-Years) (n=130; 650 Patient-Years) Athletes — 21

Ostby SA et al. JACC EP (2016)

42
21

2 4
Time to Event (years)
4 39 37
21 20 18

31
15

30
13
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= GUIDELINES

aan) EHRA
w European Heart
Rhythm Association

@ European Society of Cardiology 2020

Consensus statement—catecholaminergic polymorphic ventricular tachycardia Symbol

In CPVT patients, competitive and intensive leisure-time sports are NOT recommended.

Under appropriate treatment, if stress-test shows absence of any type of ventricular ectopy/arrhythmia and if the patient is
asymptomatic for a minimum of 3 months, low-intensity to moderate leisure-time sports may be considered, including those
withan ICD.’

Gene carriers of a pathogenic CPVT mutation without an overt phenotype should be managed as patients with manifest CPVT
(i.e. only allowing low-intensity sports). A beta-blocker should be considered.

Follow-up should include stress tests and/or continuous ECG monitoring (Holter) during leisure-time low-intensity sports
activities to ensure control of exercise-induced ventricular arrhythmias.

Avoidance of stressful/emotional situations, dehydration, electrolyte disturbances, or hyperthermia is recommended.

€€¢C C ¢

a Avoid contact sports in case of ICD implanted.

Heidbuchel H et al. Europace (2020)
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AMERICAN 2025 In competitive athletes diagnosed with a cardiac channelopathy, an ICD should not be implanted for the sole purpose of

COLLEGE of I pe
CARDIOLOGY. competitive sports participation.

General considerations
American
Heart

Association Competitive athletes with a cardiac channelopathy (including LQTS, CPVT, and BrS) should be assessed by a pediatric or

adult cardiologist with expertise in cardiac channelopathies and with SDM.

* o 4 o+ %

Catecholaminergic polymorphic ventricular tachycardia
Specific clinical considerations

In an asymptomatic competitive athlete with positive genetic test results for CPVT but no exercise-induced ventricular
ectopy on exercise stress testing (ie, genotype-positive and phenotype-negative), competitive sports participation is
reasonable with discussion about prophylactic CPVT-directed medical therapy.

In competitive athletes with asymptomatic CPVT who have a positive stress test with evidence of exercise-induced
ventricular ectopy, competitive sports participation can be considered with SDM and after optimization of therapies and
normalization of the stress test.t

In competitive athletes with previously symptomatic CPVT for whom competitive sports participation are being
considered, combination therapy with B-blocker and flecainide, and possibly the addition of LCSD, is required before
resumption of competitive sports participation. Such CPVT therapies should be optimized with normalization of the stress
test before participation in competitive sports.t

0 Normalization of the stress test ideally encompasses absence of ectopy; bigeminal premature ventricular contractions may be
acceptable but ventricular couplets or more extensive nonsustained ventricular tachycardia require continued treatment
intensification.

Kim JH et al. Circulation (2025)
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GENERALITES

Prevalence
1:2000

=3,5/1000

ooooooo

Vutthikraivit W et al.
Acta Cardiol Sin (2018)

SYNDROME DE BRUGADA

100

90

80

70

60

50

40

30

Proportion of All Cases (%)

20

10

BrS
® Female = Male

Asatryan B et al.

Circulation (2021)
Giudicessi JR et
al. JACC (2021)

Nuit /sommeil
Fievre
Traitements
Alcool

Repas riches I

RISQUE MAJORE

Hommes
30-50 ans
[=]
2,000
Percentage
26.2%
24.1%

1,500
42 20.8%
2
®
a
5
E 1,000
3 11.7%
2

9.8%
500
4.7%
2.8%

<16 16-26 27-37 38-48 49-59 60-70 >70
Age Group

Milman A et al. Circ AE (2017)
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e " SPONTANE

sk e Sus-ST en dome
~l « PointJ > 0,2 mV (2 mm) » Permet d’affirmer le diagnostic
' T ———— —> Mais bilan pour éliminer une phénocopie

INDUIT

* Prudence

> | dérivation
parmi VI / V2

L N . o
X = 2-4% des sujets sains
= Spécificité inconnue du test a I'ajmaline
R . " Neécessité d’'un contexte pour évoquer le diagnostic

+ \\ _ . BrS should be considered in patients with no
~-+X  OndesT inversées

other heart disease and induced type 1 Brugada

M A Sk BEE R A EEn AN .- pattern who have at least one of:

R S5 3 O A & O

* Arrhythmic syncope or nocturnal agonal

respiration lla C
* A family history of BrS
* A family history of SD (<45 years old) with a

negative autopsy and circumstance suspicious

for BrS.
T BrS may be considered as a diagnosis in
SPONTANE E PHARMACO patients with no other heart disease who c
DEMASQUE -INDUIT exhibit an induced type 1 Brugada
PAR LA FIEVRE """""""""""""""""" ECG,136:973.975,978,984,985

Zeppenfeld et al. Eur Heart J. 2022;43(40):3997-4126.
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= CHANGEMENT Lead V, baseline Sodium-channel blocker
DE PARADIGME test (SCBT)

INDICATION

% with Brugada syndrome
depends on indication
for SCBT

Reduced
conduction
reserve in RVOT
(heterogeneous)

syndrome

Condition

BrS should be considered in patients with no
other heart disease and induced type 1 Brugada
Pas pattern who have at least one of:
automatiquement * Arrhythmic syncope or nocturnal agonal
synonyme de respiration lla
Syndrome * A family history of BrS
de Brugada « A family history of SD (<45 years old) with a

Wilde AAM et al. European Heart J. 2023 m negative autopsy and circumstance suspicious
Sieira J et al. Nature Reviews Cardiology 2016 for BrS.

Zeppenfeld et al. Eur Heart J. 2022
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= CHANGEMENT DE Suspected Brugada syndrome (BrS) considered for SCB testing
PARADIGME in the context of at least one of the following
« Cardiac arrest or syncope
 Family history of BrS
« Family history of sudden unexplained death

@EsC .. _ ennabocument g ENPA * Type 2/3 Brugada ECG pattern with other ECG features and/or one of the above
E;Arcoau’zfg‘os‘;v@lv https://dol.org/10.1093/europaceleuaf067 Rhythm Association
No
The diagnostic role of pharmacological :> Do not perform
provocation testing in cardiac electrophysiology: sc B test
a clinical consensus statement of the European Yes

Heart Rhythm Association and the European
Association of Percutaneous Cardiovascular
Interventions (EAPCI) of the ESC, the ESC
Working Group on Cardiovascular
Pharmacotherapy, the Association of European
Paediatric and Congenital Cardiology (AEPC),

the Paediatric & Congenital Electrophysiology : g ;
Society (PACES), the Heart Rhythm Society Advantages of perfo rming SCB testi ng

(HRS), the Asia Pacific Heart Rhythm Society « Excludes BrS in presence of a negative test, especially when using ajmaline

ngZ:;s()S\T-‘: ;z)e Latin American Heart Rhythm 3 « Avolds diagnostic ambiguity

Patient counselling
of pros and cons before taking
consent for SCB test

 Guides extended family screening
* Informs on safety of sodium channel blocker use in patients who require such drugs
* Informs of need for suppressing fever

Elijah R. Behr © (Chair)"**#, Bo Gregers Winkel ® **, Bode Ensam © "1,
Alberto Alfie ©© (LAHRS)’, Elena Arbelo © 5*%1°, Colin Berry ® (EAPCI)"",
Marina Cerrone © (HRS)'?, Giulio Conte © *?, Lia Crotti ® "5,

Cecilia M. Gonzalez Corcia (PACES)'®, Juan Carlos Kaski © (Cardio Pharma WG)',
Koonlawee Nademanee @ (APHRS)'’, Pieter G. Postema © >,

Silvia Priori ® %192 Vincent Probst © 21,

Georgia Sarquella-Brugada © (AEPC)*>*?, Eric Schulze-Bahr © 23,

Rafik Tadros © 2, Arthur Wilde ® *2', and Jacob Tfelt-Hansen © (Co-Chair)***

Disadvantages of performing SCB testing
- Limited specificity (e.g. ajmaline) and sensitivity (e.g. procainamide)
* A positive test can generate anxiety and unnecessary interventions despite favourable
prognosis in asymptomatic patients
* Potential negative impact on insurability
* Procedural risk especially for patients with a pathogenic SCN5A variant

Behr ER et al. Europace 2025
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= CHALEUR CORPORELLE

CARDIOLOGIA
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Heat Wave: A Trigger of Electrical Storm in a
Patient With Brugada Syndrome

Ola de calor: desencadenante de tormenta
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Volume 27, Issue 5, June 2009, Pages 634.e1-634.e3

TIST\ITP

Isabel Molina Borao & X, Naiara Calvo Galiano, Javier Urmeneta Ulloa, Elena Rivero Ferndndez,

Teresa Olériz Sanjuan, Antonio Asso Abadia

Case Report

- A 1 1 1 1 [ Unconfirmed report

Heat stroke, an unusual trigger of Brugada gk m;—«»ﬁmw;ﬂwxw\w\—wq
" ~ A e e Y OB T | g S ~__.,.-.
electrocardiogram e N
AVE\, 10 i o 812 M\W’ _“d} PN t/\, I e I ¢ NI 4
AL 21 ‘M__.__ I o L,_ ._,\______ {_, N LR 0 S 0 A 0
Javier Lacunza MD X, Trene San Romdn MD, Sara Moreno MD, Esperanza Garcia-Molina MD, i .i"i,-,w_ﬁ.«,*_:&,__:x. i l-__,f‘_ ¥‘~“1,&_J;,.,\,.,,,m‘\,,,x._.,,.:;
Juan Gimeno MD, Mariano Valdés MD i 1 o S i i B

Vit i \ i 5 ¥ ! L '

rrrrrrrrrr

% VFS VS 265 gFCI \2,F VFS VOFO VQF VSFS 8 58 1 8 D 73 16 20 32 Vi 6 5 iz
595 26 925 43 215 213 200 193, 1 158, 158, 15! vF" VF VF1 v 165 200 |95 5 170, 165, 165, 17
170 1sa 168 170 180 170 168 163 s 165 des ir3 16
V-Epsd V-Detect
Chrg



MALADIES RYTHMIQUES HEREDITAIRES & SPORT = SYNDROME DE BRUGADA

= GUIDELINES

European Society
of Cardiology 2020

Recommendations

Level

ICD implantation is recommended in patients with BrS with episodes of
arrhythmic syncope and/or aborted SCD

Following implantation of an ICD, resumption of leisure or competitive sports
should be considered after shared-decision making in individuals who have lla C
not experienced recurrent arrhythmias over 3 months after ICD implantation.

©ESC

Pelliccia A et al. EHJ (2020)
=
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European Society
of Cardiology 2020

Recommendations Class Level

In asymptomatic individuals with BrS, asymptomatic mutation carriers and

asymptomatic athletes with only an inducible ECG pattern, participation in

sports activities that are not associated with an increase in core temperature Ilb C
>39°C (e.g. endurance events under extremely hot and/or humid conditions)

may be considered.

Prescription of drugs that may aggravate BrS”, electrolyte abnormalities and
sports practice that increases core temperature > 39°C are not recommended
in individuals with overt BrS or phenotypically-negative mutation carriers.

©ESC

Pelliccia A et al. EHJ (2020)
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@ European Society of Cardiology 2020

Consensus statement—Brugada syndrome

In BrS patients with episodes of suspected arrhythmic syncope and/or aborted SCD, ICD implantation is recommended.

In all patients with overt BrS and in all phenotypically-negative mutation carriers, avoidance of drugs that may aggravate the
BrS (www.brugadadrugs.org), of electrolyte imbalance, and of increases in core temperature are recommended. In case of
febrile illness, fever should be treated aggressively.

If there is no recurrent event during 3 months in symptomatic BrS patients after ICD implantation, leisure or competitive
sports may be resumed based on shared decision-making.a

Asymptomatic BrS patients, asymptomatic mutation carriers, and asymptomatic athletes with only an inducible ECG pattern,
may participate in all sports that are not associated with an increase in core temperature >39°C (e.g. endurance events under
extremely hot and/or humid conditions).

CC €€

a Avoid contact sports in case of ICD implanted.

Heidbuchel H et al. Europace (2020)
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. General considerations
American

Heart
Association. Competitive athletes with a cardiac channelopathy (including LQTS, CPVT, and BrS) should be assessed by a pediatric or
adult cardiologist with expertise in cardiac channelopathies and with SDM.
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AMERICAN
COLLEGE of 2025 In competitive athletes diagnosed with a cardiac channelopathy, an ICD should not be implanted for the sole purpose of
CARDIOLOGY. competitive sports participation.

Brugada syndrome
Specific clinical considerations

It is reasonable for competitive athletes with BrS to participate in competitive sports after expert assessment and
management.

There are no data to support competitive sports partici-
pation restrictions with Brugada syndrome. These indi-
viduals should avoid known arrhythmic triggers, including
heat exhaustion and exercise during febrile illnesses, and
hydration during exercise should be prioritized.?2422°

Kim JH et al. Circulation (2025)
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