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Syndrome de Brugada



7.2.4. Brugada syndrome

The type 1 Brugada ECG pattern is characterized by | point elevation
of =2 mV with coved ST elevation and T wave inversion in at least
one right precordial ECG lead, V1 or V2, positioned in the second,
third or fourth intercostal spaces (Figure 32). it may occur either
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Patients avec syndrome de Brugada sans ATCD de MS récuperee

TABLE 2. Probability of Sudden Death or Ventricular Fibrillation During
Follow-Up Depending on Clinical and Electrophysiological Variables
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Long-Term Prognosis of Patients Diagnosed With
Brugada Syndrome
Results From the FINGER Brugada Syndrome Registry

V. Probst, MD, PhD#¥; C. Veltmann, MD¥; L. Eckardt, MD¥; P.G. I"-‘In:r-:.gnlli. MD#; F. Gaita, MDD,
H.L. Tan, MD, PhD; D. Babuty, MD, FPhD; F. § :
. Schulze-Bahr, MD, PhD; ._' 'l']'. PhDD; M. erre, M :.' . PhD;
H. Le Marec, ! §
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Risk Stratification in Brugada Syndrome
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Prognostic Value of Programmed Electrical
\tlmulanun n Bru;,.lda Syndrome
20 Years Experience

Juan Sieira, MD; Giulio Conte, MD; Giuseppe Ciconte, MD; Carlo de Asmundis, MD; _
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Programmed Ventricular Stimulation for Risk Stratification

in the Brugada Syndrome
A Pooled Analysis

Circulation. 2016;
133:622-30

Spontaneous Type 1

ECG Pattern

Syncope at presentation
Events, n/person-y
Overall

34/1056
3.22 (2.23-4.50)

5.60 (2.98-9.58)

2.55 (1.58-3.89)

Induced arrhythmia
No induced arrhythmia

Asymptomatic at
presentation

Events, n/person-y
Overall

Annual Incidence Rates
of Cardiac Arrest or
Ventricular Tachyarrhythmia
17/1630
1.04 (0.61-1.67)
1.70 (0.73-3.35)
0.78 (0.36-1.47)

Induced arrhythmia
No induced arrhythmia

Drug-Induced Type 1
ECG Pattern

10/693
1.44 (0.69-2.65)
1.96 (0.40-5.73)
1.29 (0.52-2.67)

4/1506
0.27 (0.07-0.68)
0.45 (0.01-2.49)
0.23 (0.05-0.68)

Table 3. Risk of Sudden Cardiac Arrest or Ventricular Tachyarrhythmia With Different Definitions of Arrhythmia Induction

Age, Sex, Cohort Adjusted

HR (95% Cl) Relative to
Those Not Induced

1.99 (0.52-7.68)
2.87 (1.60-5.12)
2.75 (1.52-4.98)

Definition of Induced
Arrhythmia

Events Among
Induced/Not Induced, n

3/62
25/40
40/25

Total, n*
1312
1312
1247

Induced, n (%)
22 (2)
253 (19)
527 (42)

PValue
0.32
<0.001
<0.001

Single extrastimulus
Up to double extrastimuli
Up to triple extrastimuli

Age, Sex, Cohort, ECG, and
Presenting Symptom Adjusted

HR (95% Cl) Relative
to Those Not Induced

2.39 (0.62-9.21)

(
2.66 (1.44-4.89)
2.66 (1.44-4.92)

PValue
0.20
0.002
0.002

-
-



La valeur de la SVP dépend du protocole de SVP utilisé
qui est différent suivant
les études

Summary of Electrophysiological Study Protocols and
Inducibility Rates by Study Included
Study, Year, Positive EP

Reference Study Protocol

Sieira, et al 2015 32/241 (13%) Single site, 3 cycle lengths, 3 ES (=200 ms)

(15)

Priori 2012, et al 97/243 (40%) 2 sites (RVA, RVOT), 2 cycle lengths, 3 ES
(12) (=200 ms)

Kamakura 2009, 61/123 (50%) 2 sites (RVA, RVOT), 2 cycle lengths, 3 ES
et al (11) (does not mention a minimum CL)

Takagi, et al 50/63 (79%) Unspecified in the methods
2007 (16)

Probst, et al2010 137/369 (37%) 2 sites (unspecified), 2 cycle lengths, 3 ES
(14) (=200 ms for a "positive" study)

Priori,

-

et al 2000 6/19 (32%) unspecified in the methods but several
(12) sites and up to 3 ES (not uniformly
specified by the protocol)

Brugada, et al 91/263 (35%) Single site (not RVOT), 2 cycle lengths,
2003 (10) =2 ES (VERP)

EP indicates electrophysiological; ES, extrastimulus; RVA, right ventricular apex; RVOT,
right ventricular outflow tract; and VERP, ventricular effective refractory period.

Le but de ces protocoles est plutdt de predire la survenue future d’arythmie
ventriculaire = ameliorer la spécificité et donc la VPP



SVP réalisée avec protocole agressif

Table 1. Main Study Results
Syncope (n=27)
Patient Presentation Aborted CA (n=10) All (n=27) SUO (n=10) WS (n=17) Asymptomatic (n=59)
Male sex 9 (90%) 25 (93%) 10 (100%) 15 (88%) 51 (86%)
Age, mean+SD, y 21-57 (34+13) 19-80 (42+16) 19-80 (4522) 23-61(38+10) 18-79 (40+14)
ECG BrS type 1
Spontaneous 5 (50%) 7(26%) 2 (20%) 5 (29%) 21 (36%)

During pharmacological testing 5 (50%) 20 (74%) 8 (80%) 12 (71%) 38 (64%)
; el A 24%) 18 (31%)

Inducible VF at EPS 10 (100%) 20 (74%) 8 (80%) 12 (70.5%) 36 (61%)

Belhassen et al, Circ EP, 2016



Table 3. Clinical Characteristics of Noninducible Patients Presenting Arrhythmic Events During the Follow-Up

Family History Spontaneous Symptoms at
Patient Event Sex Age, v* Proband of SD Type | Presentation f-QRS

ICD shock Male 92.8 No No No SD Yes
Aborted SD Male 538 Yes No No Yes
ICD shock Male 8.3 No No Syncope No
ICD shock Male 15.1 No No S0

ICD shock Male 36.7 Yes No Syncope

ICD shock Female 43.0 Yes No Syncope

ICD shock Male 59.8 No No Syncope

ICD shock Female 60.3 No No No SD

ICD shock Male 60.8 No Yes No .w No

f-ORS indicates fragmentation of QRS complex; ICD, implantable cardioverter defibrillator; and SD, sudden death.
*Age indicates age at arrhythmic event.

1
2
3
-
5
6
7
8
9
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Figure 2. Event-free survival in ssymptomatic patients according to Kaplan-Meier method.
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Letters to the Editor

BS Patients with History of Cardiac Arrest

HNon inducible sVT Odds Ratio

Inducible sVT
Study or Subgroup _ Events  Total

Furushima
Gasparini
Kamakura
Kanda
Mok

Morita
Ohkubo
Rosso

Total (95% CI)
Total events
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Total Weight M-H, Random, 95% CI
16.1% 0.14[0.02,1.18)
16.2% 16.33[2.0 1.60]
9.4% 082 [0 32.27)
Mot estimable

204% 217[0.59,8.02)
17.7% 0.20[0.03,1.22)
10.0% 3.86(0.12,126.73)
10.2% 7.00(0.22, 218.95]
Mot estimable

Mot estimable

100.0% 1.38[0.33, 5.80]

0, df= 6 (P = 0.01), = 63%
Test for overall effect &)

BS Patients with History of Syncope

Non inducible SVT 0Odds Ratio
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Total Weight M.H, Fixed, 95% CI
50% 1.92 [D.O7
17.4% 5510118
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0.13[0.00, 4.00]
Mot estimable
Mot estimable
47.3% 1.99[0.70, 5.66]
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Odds Ratio
M-H, Random, 95% CI

Odds Ratio
M_.H, Fixed, 95% CI

contrast, PVS may be useful in asymptomatic patients and in patients
with syncope of unknown origin since the inducibility of sustained
VT/VF may identify an increased risk of subsequent arrhythmic
events. The decision to implant an ICD to asymptomatic patients

1=
oy
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Total {95% CI)

Total events 44
Heterogeneity Chi*=739, dl=6(P=0
Test for overall effect: Z= 3.45 (P = 0.0006)

100.0% 3.30[1.68, 6.51]

BS Asymptomatic Patients
Inducible svT Non inducible sVT Odds Ratio Odds Ratio
Study or Subgaroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ajiro b 3.00[0.10, 80.96)
Brugada 2 . 69253 53

Ohkubo ! 3 1.18 [0.04, 32.91]
Probst T 3 230[051,10.41]
i Mot estimable

618 100.0% 4.62[2.14,9.97]
Total ever 24 7
Heterogeneity. Chi*= 7.80, df=5(P=017), = 36%

Testfor overall effect Z= 3.89 (P = 0.0001) 2 2l
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Fauchier et al, Int J Card, 2013
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Assessing the Malignant Ventricular
Arrhythmic Substrate in Patients With
Brugada Syndrome

ini, MD,

FIGURE 6 After Ajmaline, Sustained Polymorphic VT Degenerating to VF Was Induced Using Triple Extrastimulation in a Patiemt With . PuD,

Bri-Related Symptoms Who Did Not Have Inducible Arrhythmia at Baseline
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A score model to predict risk of events in Eur Heart J. 2017;
patients with Brugada Syndrome Doi:10.1093:eurheartj/ehx 119

Juan Sieira'®, Giulio Conte’, Giuseppe Ciconte', Gian-Battista Chierchia',

Ruben Casado-Arroyo1, Giannis Baltogian nis', Giacomo Di Giovanni', Yukio Saitoh’,
Justo ]uli:i’, Giacomo Mugnai‘, Mark La Meir?, Francis Wellens?, Jens Czaplaz.
Gudrun Pappaert’, Carlo de Asmundis'T, and Pedro Brugada1T

Arrhythmic events refer to SCD and appropriate ICD shocks.
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Figure 34 Management of patients with early repolarization pattern/syndrome. ERP, early repolarization pattern; ERS, early repolarization syndrome;
ICD, implantable cardioverter defibrillator; ILR, implantable loop recorder; N, No; PVC, premature ventricular complex; SD, sudden death; Y, Yes. *ERP
high risk features: | waves >>2 mm, dynamic changes in ST morphology.

7.2.5. Early repolarization syndromes

Early repolarization syndrome (ERS) is diagnosed in a patient
resuscitated from PVT or VF without any heart disease and
the early repolarization pattern (ERP); J-point elevation
>1mm in =2 adjacent inferior and/or lateral ECG leads
(Figure 32).'3>231101719%% Hiowever, ERP is most often a benign




Patient with early repolarization pattern
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14 year old girl with multiple drug resistant VF




M 52y Familial nocturnal SD ECG minutes after admission 5d later
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Spontaneous variability of ST changes
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Mesure de l'intervalle QT: Formule de Bazett
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CAUSES OF LONG QT INTERVAL
AND TORSADES DE POINTES

Bradycardia(Bradycardia compounds other factors that cause
torsades de pointes)

Electrolyte disturbance

Hypokalaemia

Hypomagnesaemia

Hypocalcaemia

Drugs

Disopyramide (and other class la anti-arrhythmic drugs,

Sotalol, amiodarone (and other class lll anti-arrhythmic drugs)
Amitriptyline (and other tricyclic antidepressants

Chlorpromazine (and other phenothiazines
Erythromycin (and other macrolides) ... and many more
Congenital syndromes

Romano-Ward syndrome (autosomal dominant)

Jervell and Lange-Nielson syndrome (autosomal recessive, associated
with congenital deafness)




Medications Associated with LQTS

Antibiotics

- Fluoroquinolones
- Macrolides

- Trimethoprim

- Pentamidine

- Azole antifungals

Antipsychotics
- Haloperidol

- Droperidol

- Thioridazine*
- Pimozide

Antiemetics

- Ondansetron

- Granisetron

- Metoclopramide

Antiarrhythmics
Class IA:

Na+ channel
blockers

- Quinidine*

- Procainamide

- Disopyramide
Class Ill:

K+ channel blockers
- Amiodarone*

- Sotalol*

- Dofetilidev

- Ibutilide

- Dronedarone

*Poses the greatest risk
of QT prolongation in this
category




Syndrome du QT long

» Pathologie d’'origine genéetique (1 / 2 500 naissances)

* Transmission autosomique dominante (95%),
penéetrance 70 % (7 a 90%)

» Diagnostic ECG : QTc prolonge
> 450 ms chez I'homme
> 460 ms chez la femme

* Arythmies caracteristigues : torsades de pointes, TV

» Facteurs favorisants : stimulation adrenergique
(effort, emotions), medicaments, QT allonge

» Symptome initial: syncope mais mort subite possible
chez |I'enfant ou le jeune adulte



Problematiques du syndrome du QT long

» Diagnostic facile si QTc > 500 ms chez un patient
ayant éte recupere d’'un arrét cardiaque a la piscine

* Mais incertitude diagnostique frequente, si
repolarisation « limite » (440 < QTc < 500).
» Evaluation pronostique souvent delicate.

* Therapeutique : beta-bloquant doit étre la regle.
Suivi, observance, regles de vie et autres
traitements.



Not all beta-blockers are equal in the
management of LQTS types 1 and 2

Propranolel / Nadolol

382 LQT1/LQT2
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Diagnostic du syndrome du QT Long

« ECG 12 derivations : examen clé mais difficultes de
mesure du QTc sources d’erreurs, mauvaise interpretation
et mauvaise prise en charge. Un QTc normal est en
principe le temoin d’un risque tres faible d’evenement
cardiovasculaire.

* Holter ECG : valeur et morphologie du QT.
* Histoire familiale : syncope, mort subite, noyade.

» Test génétique : mutation pathogene sur I'un des genes
du LQTS. Interéts diagnostique, pronostique et
therapeutique. L'absence de mutation ne remet pas en
cause le diagnostic chez un sujet cliniquement atteint +++



RR Interval

JN Johnson & MJ Ackerman Br J Sports Med 2009;43:657—62.



Table 10 Modified long QT syndrome diagnostic
score™”

Findings

ECG

Clinical history

Family history

Genetic finding

=480 ms
=460-479 ms
450459 ms (in males)

=480 ms during 4th minute

of recovery from exerdise
stress test
Torsade de pointes
I wave alternans
Motched T wave in 3 leads
Low heart rate for age
Syncope Wit stress
Without stress
Family member(s) with definite LTS
Unexplained SCD at age <30 years in
first-degree family

Pathogenic mutation

Points

ECG, dectrocardiogram; LOTS, long QT syndrome; SCD, sudden cardiac death,
Diagnosis of LOTS with a score =3,




Syndrome du QT long : genes et protéines identifiés

Allongement du PA = allongement du QT
- diminution du courant repolarisant
- augmentation du courant dépolarisant

©Copyright -
Licensee PAGEPress, Italy
Cardiogenetics 2011; 1(sl).e2
doi:10.408 1/cardiogenetics.201 1.51.e2

LATS
Type

LAT1
LAT2
LAT3
LOT4
LTS

| LaTe

LQT7
LOTE

LQTO
LQT10 |
LQT11

LaT12

LQT13 |

LOT14

LQT15 |

LOT16

JLNT
JLN2

Gene
KCNQ1
KCNHZ
SCNSA

ANKZ
KCNET
KCNEZ
KCNJ2

CACNATC

CAV3
SCN4B
AKAPS
SNTAT
KCNJ5
CALM1
CALMZ

TRDN

KCNQ1
KCNET

Protein
Kv7.1
KV11.1
Nav1.5
Ankyrin-B
Mink
MIRP1
Kir2.1
CaV1.2

Caveolin 3

SCNP4 subunit

Yotiao

Syntrophin-c1

Kird.4

Triadin

Kv7.1
MinK

Current
IKs]
Kr|
INaf

MNa+/K+|
IKs)
Kr|
K1)

ICa-Lt
INat
INat
IKs]
INa 3

IKACH]

Calmodulin 2 | Calcium signalling

Ca-Lt

Jervell and Lange-Nielsen syndrome (autosomal recessive)

IKs|
IKs|

Frequency
| 40%—45% |
| 30%-35% |
1% |

1%
1%

Rare

Calmodulin 1 | Calcium signalling




The 3 subtypes of LQTS

1. Autosomal dominant LQTS (Romano—Ward syndrome; prevalence 1 in 2500),
includes LQT1-6 and LQT9-13 characterized by an isolated prolongation of the
QT interval.

2. Autosomal dominant LQTS with extracardiac manifestation, comprising :

— LQT7 (Andersen—Tawil syndrome): prominent U wave, polymorphic or
bidirectional VT, facial dysmorphisms and hyper-/hypokalaemic
periodic paralysis

— LQT8 (Timothy syndrome) : syndactyly, cardiac malformations, autism
spectrum disorder and dysmorphisms.

3. Autosomal recessive LQTS (Jervell and Lange—Nielsen syndrome), which
combines an extremely prolonged QT interval with congenital deafness.
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Figure 30 Brisk standing electrocardiogram changes and T wave alternans in Long QT syndrome patients. (A) ECG changes during brisk standing test in

amale LOQTS patient with KCNHZ (p.5818L) mutation, increased heart rate is associated with less adaptation of QT interval. (B) T wave alternans in a male
patient with CACNATC (p.G406R) mutation.
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Risk Stratification in the Long QT Syndrome

Very High Risk
(Secondary Prevention)
Post-CPR or
Spontanecus TdP

High Risk

(Primary PI’E’&'EI’!UDH}I
Either one or more:
QTc >500 msec
Prior syncope

Low Risk:
QTc =500 msec
and

No prior syncope

I Goldenberg and AJ Moss. J Am Coll Cardiol 2008;51:2291-300.




Patient with lang QT syndrome
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SCN5A mutation (LQT3): Mexiletine (Class 1)
] If LQT,LQT2 or LQT3,
: assess arrhythmic risk
Aﬂhﬂmmww With genoty e S T
i (1-2-3-LQTS-Risk
under medical therapy risk caleulator)
| (Class lib)
! l

Medical therapy High risk fearures,
contraindicated, based on genotype - W > Follow-up

or not tolerated and QTec
1 1

Follow-up Y Y
v ¥
(Class Ila) (Class lib)

ICD implantation
[Class lla)

ICD contraindicated,

ICD ;Elwlmanll;uﬂun 1 ST
recurrent ICD shocks




W5, 28,0518

Conduite a tenir pour la surveillance cardiologique des patients
hospitalisés en psychiatrie

Examens a

lentrée (J0)

C or: 2l ! N
Dans tous les cas, un ECG doit &tre surajouté avant et 3] aprés :
Chague intreduction ou augmentation de dose d'un torsadogéne® (attention aux
inhibiteurs enzymatiques?).
Chague initiation d'une association entre antipsychotigues et/ou antidépresseurs  atj/ou
lithium. 'association de 2 torsadogénes! est contre-indiquée.

Dans tous les cas, un ECG doit étre surajouté avant et 3j aprés :

- Chagque introduction ou augmentation de dose d'un torsadogéne! (attention aux
inhibiteurs enzy matiques?).

- Chague initiation d'une association entre antipsychotiques etfou antidépresseurs etfou
lithium. Lassociation de 2 torsadogénes! est contre-indiguée.

QTc 2 480 ms - = :
Demander un avis cardiologigue
Arréter les Corriger toute
ou allongement Qfc = 10% entre en urgence au 13027/35964 (nuit) g + 6

2 ECG torsadogénes’ hypocalcémie

: ou bradycardie sévére (<45 bpm) A . : ; : G
lonogramme ! ou Arythmle Un ECG dait étre fait tous les jours jusgu’a normalisation du JTc

(Faxer ECG au 13026]

Tension | Toute HYPOKALIEMIE doit étre CORRIGEE
Attention, risque d’hypokaliémie+++ aprés lavement, diarrhée ou prise de laxatif stimulant (Xprep®)

Bilan :
thyroidien Toute PERTURBATION DU BILAN THYROIDIEN et toute HYPERTENSION doivent étre explorées

I_t} Lensemble des ECG doivent 8tre prescrits sur Actipidos, analysés puis tracés sur Orbis (dans l'onglet «suivi métaboligue») par I'interne.
Linfirmi¢re ou lexterne ayant réalisé I'ECG doit le tracer dans Actipidos [au niveau du plan de scin) et le mantrer 3 l'interne.

1L es médicaments torsadogénes sont I7stés dons Fannexe |

b 2Les inhibiteurs enzymatigues (comme la paraxétine, lo fluosdtine, Iz fénofibrate, le vérapomil, ete.) peuvent augmenter les concontrations de certains tersadogénes {cf. annexe I




Syndrome du QT court

* Premiere description Gussak 2000
e Malaises, syncopes, palpitations

e Fibrillation atriale

e Mort subite

e Coaur sain

QTc < 330 ou £ 340 ms

e Rare. Prévalence : ?
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Asymptomatic short

SQTS Subjects with Subjects with
patients short QTe normal QT¢

Le diagnostic de SQTS devrait associer QTc < 320
ms et J-apex T < 150 ms (comparaison de 10 SQTS
symptomatiques, 12 sujets avec QT court et 20 sujets
nx).

O Anttonen et al. Heart Rhythm 2009; 6: 267-71.



Syndrome du QT court

Consequences
fonctionnelles

Références

Type Gene Courant
lonique
SQTS1  KCNH2 IKr
SQTS2  KCNQI IKs
SQTS3  KCNI2 K1

Gain de fonction

Gain de fonction

Gain de fonction

Brugada R Circ. 2004

Bellocq C Circ. 2004

Prior1 S Circ Res
2005







Recommendation Table 46 — Recommendations for
the management of patients with short QT syndrome

Recommendations Class® Level®

Diagnosis

It is recommended that SQTS is diagnosed in the
presence of a QTc <360 ms and one or more of
the following: (a) a pathogenic mutation, (b) a
family history of SQTS, (c) survival from a VT/VF

episode in the absence of heart disease.'™"'**

Genetic testing is indicated in patients diagnosed
with SQTS.'*?

SQTS should be considered in the presence of a
QTe =320 ms.'%* :

S0TS should be considered in the presence of a
QTc =320 ms and =360 ms and arrhythmic
syncope.

S0QTS5 may be considered in the presence of a
QTe =320 ms and =360 ms and a family history
of 5D at age <40 years.

Risk stratification, SCD prevention and treatment of VA

ICD implantation is recommended in patients
with a diagnosis of SOTS who: (2) are survivors of
an aborted CA and/or (b) have documented
spontanecus sustained Ty el

ILR. should be considered in young SQT5 patients.

ICD implantation should be considered in SQTS
patients with arrhythmic syncope.

Quinidine may be considered in (2) SQTS patients
who qualify for an ICD but present a
contraindication to the ICD or refuse it, and (b)
asymptomatic SQTS patients and a family history

|soproterencl may be considered in 30QT5
patients with an electrical storm.'""”

PES is not recommended for SCD risk
stratification in SQTS patients.







Effect of hypothermia on action
potential and ECG morphology

200 msec

Yan, G.-X. et al. Circulation 1996;93:372-379
Conclusions Our results provide the first direct evidence in support of the hypothesis that heterogeneous distribution of a transient outward

current—mediated spike-and-dome morphology of the action potential across the ventricular wall underlies the manifestation of the
electrocardiographic J wave. The presence of a prominent action potential notch in epicardium but not endocardi

o o asts as a J (Osborn) wave or elevated J-point in the ECG.
Circulation
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