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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
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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)




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

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)




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

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)




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

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)




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

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




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

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)




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

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
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LQT2 patterns
81%







