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Cardiac Channeloathies in 2018

e Long QT Syndrome

» (Catecholamine sensitive Polymorphic Ventricular
Tachycardia

* Brugada Syndrome

« Short QT syndrome

« Early Repolarization syndrome
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Uninterrupted use of Beta Blockers is the
Primary Treatment..

_+ Genotye specific
- - & therapies

———

for LQTS as well as CPVT
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Beta-blockers are clinically indicated in LQTS, including
those with a genetic diagnosis and normal QTc, unless

there 1s a contraindication such as active asthma.

Beta-blockers are recommended for patients with a

diagnosis of LQTS who are asymptomatic with a QTc =
470 msec.

Beta-blockers can be usetul in patients with a diagnosis of
LQTS who are asymptomatic with a QTc = 470 msec.

HRS/EHRA/APHRS 2013, ACC/AHA/ HRS 2017

hildren’s Hospital




CPVT

Beta blockers are recommended in all patients with a
clinical diagnosis of CPVT based on stress induced
ventricular arrhythmias

ITA =  Therapy with beta blockers should be considered for
gene positive family members even if they have a
negative stress test

HRS/EHRA/APHRS 2013, ACC/AHA/ HRS 2017

' (®L.J Children’s Hospital
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ales > 15y ++
smembrane Pore region ++
, sudden arousal ++

rtum, pre-menopause period ++

Males < 13y ++

C loop region mutations ++
Exercise ++

Sleep/rest in females > 13 y++

Long QT Syndrome Genotype-Ph¢notype Correlations

SCNS5A (LQT3),
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Sleep/rest+
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Beta Blocker Response depends on the genotype

Yern

w 0.4
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Cardiac

Cardiac events may occur il
particularly for patients . i \u—ﬁ‘__‘
with LQT2 and LQT?3 genotypes| § o
despite B-blockers g0

weree LQT
——— LQ72
——1QT3

—

Genotype specific
therapies o ek
Cardio"f)gy

2018

=838

Follow-up, ¥

1ID

26
8
3
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Gene Specific therapy for LQTS Type 2
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Genetically Defined Therapy of Inherited Long-QT Syndrome

Correction of Abnormal Repolarization by Potassium

Steve J. Compton, Robert L. Lux, Matthew R. Ramsey, Katie R. Strelich, Michael C. Sanguinetti, Larry S. Green, Mark T. Keating,

Jay W. Mason

Effect of Potassium on Resting QT intervals and
Morphology in Patients with LQT2
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Cycle Length, msec

Patients given KCL and spironolactone to target serum
K*level 1.5 mEq/1 above baseline
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Compton et al. Circulation. 1996, Etheridge,et al JACC 3003
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Gene Specific therapy for LQTS Type 2

’ y Long QT LQTS Type 2 females are at highest risk

post puberty and post partum related to 1

SW]C]IOITIE' Estrogen
in Women

® Progesterone has protective effects against long QT—
associated arrhythmias
= Avoid Estrogen only OCP

Risk Group/Event Rate

Relative Risk

HR=1T7
(P<0.001)

VERYHIGH RISK
5.3/100 pt-yrs

HR=7
(P<0.001)

HIGH RISK
357100 pt-yrs

INTERMEDIATE RISK /e 2500 msacor
0.5 /100 pt-yrs

. HR=2
.\ (P=0.005)

LOW RISK
0.3/100 pt-yrs

HR=1
(reference)

Nakamura, Circulation 2007

L Children's Hospital
4 1 of Philadelphia

Cardiac Center



Gene Specific therapy for LQTS Type 3
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Flecainide (Class IC) in SCN5A Mexiletine(Class IB) in specific ~ Ranolazine in SCN5A- A KP

CD17906G mutation carrier mutation carriers mutation carriers
BASELINE Before After
QTc=480ms QTc=420ms , n
% 3 A A
R1626P i it
QTcSH=12.5% : i
QTc=570ms Sen it
Ty N et
i S e
FLECAINIDE :ﬁfh ) e A S
1 | in s 1 b HH
5 QTeSH=13.5% ALl iHpsb -
Ly HH T 25 S
) ¥ [TED
QTc=506ms _ 840
P1332L iy e 410
Patient B : 476
QTcSH=10%

r

Ruan,Circulation. 2007, Benhorin, Circulation 2000, Schwartz, Circulation 1995, Moss, JCE 2008, Tan, Heart Rhythm 2017
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24 month old with long QT syndrome 3 which resolved at 6 months of age and 2:1 AV block last week
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Gene Specific therapy for LQTS Type 3

| L » | » L

Increasing rate by Atrial Pacing Shortens the QT interval without sympathetic

stimulation in LQT3

1 L Children's Hospital
Car dlo‘g’% - : % 1 of Philadelphia

Cardiac Center



Gene Specific therapy for LQTS Type 3

Phenytoin as an effective treatment for polymorphic/ -\
. . . AT A A A A A AL A A

ventricular tachycardia due to QT prolongation | M VYWV

in a patient with multiple drug intolerances T — .

. . .. o el ”W. *’U‘ '”ff Ay
Neil Yager, Katherine Wang, Najiba Keshwani, Mikhail Torosoff ;
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Class Ib anti-arrhythmic
= Shortens action potential by inhibiting
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Life Style Management in LQTS
Genotype Specific Triggers

100 -
] Exercise
B Emotion
80 I Sleep, rest without arousal

Othe

Association
between SIDS and
LQTS?

Cardio‘lf)gy ,, J Childrens Hospi
2018 S o e



When Sleep is a trigger? How do you Reassure
Parents?

n
Inité de Controle 2 Détecteurs Sensoriels

Micro sensors?

N
BABIES$IUS

L Children's Hospital
1 1 of Philadelphia

Cardiac Center



AHA/ACC SCIENTIFIC STATEMENT

Eligibility and Disqualification @
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Task Force 10: The Cardiac Channelopathies

Class | (level of evidence C)

2015 a

Mt

Symptomatic athletes with any suspected or diagnosed cardiac channelopathy be restricted
from all competitive sports until:

v'comprehensive evaluation has been completed by specialist
v'athlete and his or her family are well informed,
v'treatment program has been implemented,

v athlete has been asymptomatic on therapy for 3 months

(fardio‘k)g_v ospital

2018 A il




2015

Eligibility and Disqualification Q@
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Task Force 10: The Cardiac Channelopathies

s

= Asymptomatic LQTS athletes (Genotype positive, phenotype negative) may participate in
all competitive sports, Class Il a (LOC, C)

= Competitive sports may be considered for an athlete with either previously symptomatic
or ECG evidence of LQTS (> 470 ms in males, > 480 ms in females), Class Il b (LOC, C)

v'precautionary measures and disease specific treatments are in place and

v athlete is asymptomatic on treatment for at least 3 months
* Except competitive swimming in previously symptomatic LQTS type |

(fardio‘k)gy ospital

2018 y - ol




Life Style
Managemnt
in LQTS

Class Il a (level of evidence C)

= . AHA/ACC Statement Task Force 10, 2016

Cardio‘lf)gy (#)J Childre }_
2018 A 4




Catecholaminergic Polymorphic VT

Excffvcise)_>>',‘_ o | -
v Affects young p atients — AN e e e

v Baseline ECG is
normal

v Exercise induced
symptoms & ectopy

v Rx- beta blockers

RPN ANEY
)j JWMJWMWW

Leenhardt, A. et al. Circulation 1995:91:1512-1519
Cardio‘lf)gy

2018



CPVT Genes

Name Current Gain/loss of function Protein Gene
CPVTI I - Leak RyR2 RyR2 |6 5%
CPVT2 I Leak Calsequestrin CASQ2 5.5%
CPVT3 ’m Loss Kir2.| KCNj2
CPVT4 b Lo ISPR Loss Ankyrin-B ANKB
Priori et al., 2013; Leenhardt et al., 2012; Zumhagen et al., 2014
Cardio‘lf)gy L E;lg%farssemﬂ?;ital

2018

Cardiac Center



CPVT is a Lethal Disease: Baseline Risk is
High

S

m— Syncope gmgmgm
mmmm Cardiac Arrest e
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Holter recording of 8 year old boy with CPVT
who was playing in the yard
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Cardﬁﬁ'@n et al, Europace 2017 - 2} Childrens m?;atal
O 18 e - Cardiac Center
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CPVT: Risk of Recurrent Events

Y - Syncope with CA/ACA with
re- Diagnosis: & without & without
507 symptomatlc.by beta blockers beta blockers
puberty- malest risk
w U .U
g (+F ] 1
| 3T 2 ost |—|
as ¢ g
o; 08 r: 0.6}
& o4 ® : Logerank p= 0.08
é S| ark p=0.01 |
z £ Cardhac events g p= £ Fatal or near fatal events
3 2 W02t — et W02} —wmea
— Wias 28 — Wit B8L
o e % 2 4 6 8 10 22 4 16 18 20 % 24 6 8 011416182
Age (Year Od) Mo.at risk Time from the Diagnosis (Years) p— Time from the Diagnosis (Years)
WihBBL 81 @ 58 45 28 2 € 7T 6 3 1 WImBAL 81 T3 58 49 33 2% 4 B 6 3 1
WeotBBL 20 %5 98 4 4 3 WorogBEL 20 15 11 7 6 5§

= Estimated 8 year Cardiac event rate is 27% (with (3 blockers) and 52%
(without (3 blockers)

= 3 blockers are not 100% protective
Card%%lgzéashi, Circulation 2009 I G| cricarsicioia

_Cardiac Center
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ICD Treatment was successful for VF but not for
Polymorhic VT and Bidirectional VT

A B Cc

SRS EEE N EERSERASRASSRRSRARSERST
e e e : 2 hn -r, 17 ¥ 1'-;.. J"I_.\,t e
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Christina Y. Miyake et al. Circ Arrhythm Electrophysiol.



[uonosiaq = 0] (oes) ewny
. . ow 0L 09 0S oy 0t 0e ]! 0 ohT oz-
A i i A g - - rw.rl.Th.,‘f. I - 18 1 - »Iht
R TGP ik = SRR T T
-~ : : e
) : i . . ; ~ 009
. 008
e . F DO—F
- - - . mmqv
L0t ' reoe t roLE ? =~ 0041}
ML OE rL0E r$0¢ - —0ooe
(sw) |lerusiul A-N
SW 00t = LA SW OLZ = dA AA -
uiw vi ON SXH4A SwWoEl dA 8SGL60 L) uep
uoileIng $s80oNS XY I1se7 @PAD A  edA) aw | re1eQg

QW ‘UyeIy *Q MBIPUY 4°Sg ‘GW ‘MOO "W H2qoy ‘AW ‘GOTI0D “H 13_YdLY ,'SGEW ‘PaLweyoly stemp

900T WipAyy HesH elpiedAyoey sejnoujuan d1biaurwejoydaged

yitm ajewsay BunoA e ul Joje)uquyap-1ap2A0Lped
d)qejuejdwi ue 33Ldsap yieap JeLpied uappns




Gene Specific therapy for CPVT 1 (RYR2)

Published in final edited form as:
Nat Med. 2009 Apnl ; 15(4): 380—383. do1:10.1038/nm.1942.

Flecainide prevents catecholaminergic polymorphic ventricular
tachycardia in mice and humans

HII'OShI Watanabe1.9.6 , Nagesh Chopra1 6 Derek LaverZ.6 , Hyun Seok Hwang1 Sean S
Davies! Daniel E Roach3 Henry J Duff3 Dan M Roden1 Arthur AM Wllde4 and Bjorn C
Knollmann1

'Departments of Medicine and Pharmacology, Vanderbilt University School of Medicine, Nashville,
Tennessee, USA 2School of Biomedical Sciences, University of Newcastle and Hunter Medical
Research Institute, Callaghan, Australia 3Libin Cardiovascular Institute, University of Calgary,
Calgary, Alberta, Canada “Department of Cardiology, Academic Medical Center, University of
Amsterdam, Amsterdam, The Netherlands

Flecainide directly and indirectly affects RYR2 receptor and
prevents premature sarcoplasmic reticulum release of Ca2+ into
myocytes



Management of CPVT
In addition to Beta Blockers...
Flecainide is second line treatment

Class I1a

. Flecainide can be a useful addition to beta-blockers in patients
who experience recurrent syncope or
polymorphic/bidirectional VT while on beta-blockers

2013HRS/EHRA/APHRS Guidelines



Molecular Medicine

Allele-Specific Silencing of Mutant mRNA Rescues
Ultrastructural and Arrhythmic Phenotype in Mice
Carriers of the R4496C Mutation in the Ryanodine

Receptor Gene (RYR2) Circ Res 2017

Rossana Bongianino, Marco Denegri, Andrea Mazzanti, Francesco Lodola, Alessandra Vollero,

Simona Boncompagni, Silvia Fasciano, Giulia Rizzo, Damiano Mangione, Serena Barbaro,
Alessia Di Fonso, Carlo Napolitano, Alberto Auricchio, Feliciano Protasi, Silvia G. Priori

ingle Delivery of an Adeno-Associated Viral Construct to
Transfer the CASQ2 Gene to Knock-In Mice Affected by
Catecholaminergic Polymorphic Ventricular Tachycardia Is
Able to Cure the Disease From Birth to Advanced Age

Marco Denegri, PhD*; Rossana Bongianino, MSc*; Francesco Lodola, PhD*;

Simona Boncompagni, PhD: Verénica C. De Giusti, MD, PhD; José E. Avelino-Cruz, PhD:
Nian Liu, MD; Simone Persampieri, MS; Antonio Curcio, MD, PhD:; Francesca Esposito, MD;
Laura Pietrangelo, MSc: Isabelle Marty, PhD: Laura Villani, MD; Alejandro Moyaho, PhD;
Paola Baiardi, PhD; Alberto Auricchio, MD; Feliciano Protasi, PhD;

Carlo Napolitano, MD, PhD: Silvia G. Priori. MD, PhD




Left (bilateral) Cardiac Sympathetic Denervation

- | Removal of lower half of the stellate 'f'-
ganglion + T2-T4 of symptathetic
Bﬁ ganghon
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Beta blockers are ineffective, not tolerated
or contra-indicated, ICD storms in LQTS Collura, Heart Rhythm 2009
Cardio"f)gy and CP‘ I _e J Children’s Hospital

- 4 1 of Philadelphia
O 1 8 4 . _Cardiac Center




Implantable Cardioverter Defibrillator

« LQTS
Recommended for all survivors of cardiac arrest

« CPVT

Recommend for Cardiac arrest, recurrent syncope or VT
despite optimal medical management and /or LCSD

2013HRS/EHRA/APHRS Guidelines

Cardio‘lf)gy
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Treatment directed to the patient should
trump treatment of the mutation !
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High risk
channelopathy

g

Car dio‘k’gy _ Children’s Hospital
018 . of Philadelphia

Cardiac Center




pilo YN WOH IAD $8 A8V auaped Iy SIDTVNWT WOH LADD $/8 DAMY sluaped gy SID7 VNN WOH IADD $948 DAMY swaned iy O

L ¢ 3
T ” - M
e : |y B
A "R 3
TS | M
I3 EE s — g \o./m
o . TR a B
Y K o =
“ <
o
| _ 0T 5
(34 L L Tot
L A=
‘W g K4
T m§8ﬂﬁ§UD fyfad
\lw\‘ sypoys ajeudosddeu) ] vonuasaud Arewug uonuaaaid Alepuoiag
wiey il g Adeiayy @) aendoiddy y
9102 WyiAyy HesH ‘QYd ‘GW ‘30049 3p "y suor

:.'0Yd ‘AW “3PItM "WV INYHY ,‘gyd ‘suadwiy auyanbaer ‘gyd ‘aw g uea ajuln

_‘aw ‘sdouy 3 pnoutay ‘Qyd ‘G ‘ewa3sod "9 4333Ld ‘Qud ‘W ‘dweipIoN 3p)0 Y Y SN0
SuUOL}eIL|awWod pue s)Ioys

91eudoiddeul Jo siSAjeue-ejaw pue M3aLAdL d13ewd)sAs y
:sdwouapuAfs erwyjAyuie pajuayul ym sjusanjed

BunoA uL wiey Jojeuqyap-iaaaaoLpaed alqejueduw]



Life Style Management

Class I
 Limit /avoid competitive sports
 Limit/avoid strenuous physical exercise
 Limit exposure to stressful environments

2013HRS/EHRA/APHRS Guidelines
2017 ACC/AHA/HRS Guidelines
('Iardio‘k)gy

2018 A




Left Cardiac Sympathetic Denervation (LCSD)

* Recommended for high-risk LQTS and CPVT

« ICD is contra-indicated or refused and/or

* Beta blockers are ineffective, not tolerated or contra-
indicated

e Recurrent ICD shocks

2013HRS/EHRA/APHRS Guidelines
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Pharmacotherapy- NO RCTs
-Net effect of all drugs is to | lto
Available in the U.S.
Quinidine

-Ito blocker

-suppressed VF induction

-Prospective study of 25 patients: No
arrhythmias at 6-219 months follow up
-? Asymptomatic patients

-can induce acquired LQTS

Cilostazol

-Phosophodiestrase Il inhibitor
-PMcAMP and Heart rate

-4 Ito, I Ca2

V2

CONTROL PROCAINAMIDE QUINIDINE
LIV AN N [ § B P PN PN --—~.l,—-‘w--~\rﬁ—~l,—--|
L S I e e S I e e e
1 I 111
J aVR aVR
a\-’[ aVL aVL
] | |
AVF aVF aVF
NN N W [ S5 2NN 2NN 2N R DN PN Y PN

Type 2 Type 1 Vi
Brugada Brugada A~ —~—y ]
:! ) ™ ECG

Belhassen , PACE 2009, Marquez, Heart Rhythm"201‘3, Kanlop, J Cardiovasc Med 2011, Shinohara, HeartRhythm 2014
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Treatment of Arrhythmia Storms

Isoproterenol B A A AV ATAVAT A e

- HR, TcAMP, 1 Ca?, | Ito A

Milrinone VAT AT AVAVAVAV SV

-Phosphodiesterase Il inhibitor :SW/VVWW

- IMNcAMP, I Ca?, I lto -

V4

I——Lv/"\/‘-’k/’\_/\/"\/‘/\./'\/"\/"\f—’t

V5

B e
Maury, Eurpace 2004, Watanabe, EurHeartd 2006, Suzuki, JCE 2000, Szel, HeartRhythm 2013

rdi ; (®L.J Children’s Hospital
La dzo‘lf)gy e CH of Philadelphia
O 18 = M _Cardiac Center
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2015: Time for change?

Observational evidence: athletes with either concealed,
electrocardiographically manifest, or symptomatic LQTS who chose to remain
competitive- no deaths/ > 1000 athlete year

Genetic testing is now a widely available clinical test used routinely in the
evaluation of a patient with a suspected channelopathy

( LQTS 1 Vs other types of LQTS)

No report of athletes with concealed channelopathic substrates in the
United States experiencing their sentinel event during sport

Observational evidence from American ICD Sports Registry : athletes with an
ICD can continue to participate with negligible mortality

Aziz, JACC 2013, Johnson, BJSM 2013
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 For an athlete with previously symptomatic CPVT or

« an asymptomatic CPVT athlete with exercise-induced

» premature ventricular contractions in bigeminy,

* couplets, or nonsustained ventricular tachycardia,

e participation in competitive sports is not recommended
« except for class IA sports (Class III; Level of

» Evidence C). Exceptions to this limitation should be

« made only after consultation with a CPVT specialist.

Card io‘k)gv
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__________________________________________________________________________________________________________________________ Phase 2\
Phase 1 ase

Phase 0

Courtesy Dr. Ron Kanter




Name Current Gain/loss of function Protein Gene Estimated Prevalence
BrS1 INa Loss Nav1.5 SCN5A 11-28%
BroZ INE] 053 GFPDT-L Rare
BrS3 ICa,L Loss Cav1.2a1 CACNA1C 6.6%
BrS4 ICa,L Loss CavB2b CACNB2b 4.8%
BrS5 INa Loss Nav@1 SCN1B 1%
BrS6 lto Gain MiRP2 KCNES3 Rare
BrS7 INa Loss NavB3 SCN3B Rare
BrS8 IK-ATP Gain Kir6. 1 KCNJ8 2%
BrS9 ICa,L Loss Cava2d CACNA2D1 2%
BrS10 /to Gain Kv4.3 KCND3 Rare
BrS11  INa Loss MOG1 Rare
BrS12 IK-ATP Gain ABCC9, SUR2A Rare
BrS13 [Na Loss SLMAP Rare
BrS14  INa Loss NavB2 SCN2B Rare
BrS15 [INa Loss Plakophyllin PKP2 Rare
BrS16 [Na Loss FGF12, FHAF1 Rare
BrS17 INa Loss Nav1.8 SCN10A 16.7%
BrS18 INa Gain HEY?2 Rare
BrS19  Jto Gain Semaphorin SEMASA Rare

Obeyesekere et al 2015
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lonic Basis for Brugada Pattern

-Loss of AP dome in Subepicardial cardiac myocytes transmural voltage gradient
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Brugada Syndrome in Children

= Pediatric literature

— Probst (Circulation 2007): 11 of 30 children (13 centers)
— Chockalingam (HRS 2012): 10 of 30 children (4 centers)
— Conte (JACC 2015): 10 of 40 children (single centers)

— Probst (HRS 2016): 21 of 106 children (many centers)

Idren’s Hospital

Cardio‘lf)gy - .:_
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Mutations in Cytoplasmic Loops of the KCNQ1 Channel
and the Risk of Life-Threatening Events

Implications for Mutation-Specific Response to B-Blocker Therapy in Type
1 Long-QT Syndrome

Beta-Blocker Effectiveness in LQT 1

- Based on Genotype
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e o o ¢ Chockalingam et al 2012
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Treatment Strategies in Symptomatic
Children with Brugada Syndrome

 Many children only at risk during fever

 Strict use of anti-pyretics and hospital admission during febrile ilinesses
* Control of post immunization fever

e Quinidine as an alternative to an ICD appears to be effective

 |ICD (try to avoid ICD implantation)

* B-blockers in BrS/conduction delay phenotype (loss of function SCN5A) as adjunct
to ICD to prevent ICD storm

* Rationale: TN conduction delay at faster high rates - P risk of VT, atrial arrhythmias
e Controversial -Not recommended in adults

Chokalingam Circulation EP 2012, Probst Heart Rhythm 2016
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Largest Pediatric Study

Impact of clinical and genetic findings on the management of

young patients with Brugada syndrome.

Andorin, Antoine; Behr, Elijah R; Denjoy, Isabelle; Crotti, Lia; Dagradi, Federica; Jesel, Laurence; Sacher,
Fréderic; Petit, Bertrand; Mabo, Philippe; Maltret, Alice; Wong, Leonie C H; Degand, Bruno; Bertaux, Géraldine;
Maury, Philippe; Dulac, Yves; Delasalle, Béatrice; Gourraud, Jean-Baptiste; Babuty, Dominique; Blom, Nico A;
Schwartz, Peter J; Wilde, Arthur A

106 patients, age 116 years

= One-third spontaneous BrS pattern

=  Symptomatic 25% (aborted SCD/VT 6%, syncope 14%, other 5%)
= 58 of 75 (77%) genetically tested patients: SCN5A mutation

Treatment:
ICD (21%): 2 appropriate shocks, 41% had complications
Quinidine (10%): 8/10 patients had no arrhythmias

Outcome (Follow up 54 months):
. : . o
CardicPey Life threatening arrhythmlas in 10%
2018 Fever as a trigger in 27%




Diagnosis and Management of Pediatric Brugada
Syndrome: A Survey of Pediatric Electrophysiologists

BRONWYN U, HARRI5, M.D.,* CHRISTINA Y. MIYAKE, M.D..T
KARA 8. MOTONAGA, M.D..* and ANNE M. DUBIN, M.D.*

From the *Divigion of Podiatric Cardiology, Lucile Packard Children’s Hospital at Stanford, Palo Alto, California;
and tDivision of Pediatric Cardiology. Texas Children's Hospital, Houston, Texas

Treatmenls Used in Pedialric Patients with BrS

MD's MD's
Recommendation Recommendation
in Symptomatic  in Asymptomatic

Treatment Patients Patients
ICD 97 % 24%
Antipyretics 76% 83%
Pharmacologic 31% 9%
Quinidine 58% 60%
A-blocker 37% 20%
Mexiletine 9% -
Not 16% 40%
specified
Admission 3% 2%
during fever
AED 2% 2%
AED = automated external defibrillator; BrS = Brugada PACE 2015
syndrome; ICD = implantable cardiovertier defibrillator.
Carditon B G
O 18 =l M _Cardiac Center
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Loss-of-Function SCN5A Mutations Associated With Sinus Node
Dysfunction, Atrial Arrhythmias, and Poor Pacemaker Capture

David Y. Chiang, Jeffrey J. Kim, Santiago O. Valdes, Caridad de la Uz, Yuxin Fan, Jeffrey Orcutt, Melissa Domino, Melissa Smith,
Xander H.T. Wehrens, Christina Y. Miyake

A No Capture Issues
(125 patients) Capture Issues
(11 patients)

NoTesting (1]

Circulation EP 2015

I Children’s Hospital
Cardﬁ‘lf)gy , 4 of Philadelphia
O 18 - y Cardiac Center




Baseline

Isoprotcrencl
1.5 ¢ pfmin  div

Acetylcholine
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Recommendations for Competitive Athletics

* Asymptomatic (Genotype positive, phenotype negative)

= Full participation with precautionary measures

= Avoid drugs that exacerbate BrS

Electrolyte/hydration replenishment
Avoidance of hyperthermia or training related-related heat exhaustion or heat stroke
Prompt treatment for hyperthermia, febrile illnesses
Acquisition of a personal AED
Establish an emergency medical plan with school or team officials

» Symptomatic and/or Phenotype positive
= Full participation with precautionary measures
= Asymptomatic on appropriate treatment for 3 months

AHA/ACC Scientific Statement 2015

Cardio\lf)gy

2018 _




Two Studies on Exercise in Brugada Syndrome

50 ma I es with Brs (SCN 5A + an d SCN 5A_) Exercise-Induced ECG Changes in Brugada Syndrome
Ahmad S. Amin, MD: Elisabeth A.A. de Groot, BSc; Jan M. Ruijter, PhD;
3 5 t I Arthur AM. Wilde, MD, PhD; Hanno L. Tan, MD. PhD
Vs ° co n ro s Backgrouad—Ventricular arhythmia occurrence during exercise is reported in Brugada syndrome (BrS). Accordingly,
. . . . experimental sla_ﬂﬂer. suggest that BrS-linked SCNSA mutations red_uoe sudium current more at fast hean rates. Yet, I_he
- 1 QRS duration with exercise in BrS(SCN5A+)  isusen i fonomm e pie e smmis s g ommes e
Methods and Results—ECGs ol baseline, at peak exercise, and during recovery were analyzed from 35 male control

- point elevation and Coved pattern in R ehmre et 10 s g st oo o i o e,
clinical phenotype between BrS groups. At baseline, BrS; ., and BrSy..., . patients had lower heart rates, wider

e a r | re Cove r QRS, shorter QT,. and higher peak J-point amplitudes than control subjects; BrS gy, patients also had longer PR than
y y BrSgewsy - and conirol subjects. Exercise resulted in PR shortening in all groups, more QRS widening in BrSsoys, +

than in BrS g, and control subjects and less QT shorlening in BrS,..,  and BrS, .., than in control subjects.

N VT V F 1 t h 1 The latter resulted in QT, shortening in control subjects but QT prolongation in BrS. ., and BrS..,., . Finally, the

= 0 W I eXe rC I S e increase in peak J-point amplitude during exercise was similar in all 3 groups but resulted in a coved-type pattem only
in BrSyovse— and BrSgepm .

Ci Exercise agg d the ECG p pe in BrS. The presence of an SCNSA mutafion was associated with

further conduction slowing at fast heart rates. Possible mechanisms that may explain the observed ECG changes are
discussed. (Circ Arrhythmia Electrophysiol. 2009;2:531-539.)

Key Words: Brugada syndrome m arrhythmia w exercise w tachycardia m SCN3A. mutation m ECG

Journal of the American College of Cardiclogy Vol. 56, No. 19, 2010
© 2010 by the American College of Cardiology Foundation 155N 0735-1097/836.00
Published by Elsevier Inc. doi:10.1016/].jacc.2010.06.033

93 patients with BrS (SCN5A + and
SCNSA') vs. 106 COI‘IthlS Augmented ST-Segment Elevation

- ST’]\ >0.05 mm in 37% of BrS During Recovery From Exercise Predicts

-ST /I\ correlated with /]\ HR recovery Cardiac Events in Patients With Brugada Syndrome

-Risk factor for subsequent VT/VF in both Yo Yapate M5 Hiden Ol 305 Tab Nedo, MD, PED? Kembeo S, MD, P

Kazuhiro Suyama, MD, PHD,* Naohiko Aihara, MD,* Takashi Kurita, MD, PHD,#

symptomatic and asymptomatic patients o e 2 B e T e G P T TS

Suita and Osaka, fupan

Cardio"f)gy
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Exacerbation of
BrS Pattern in
Recovery after
Exercise

/\‘ ‘ Makimoto, JACG 2010



Exercise in Brugada Syndrome

EXERCISE

\ 2

Acute Sympathetic Stimulation
Parasympathetic Withdrawal

T Hear Rate
-} ST Elevation

L

? | Ventricular Arrhythmia
susceptibility during sports

N

RECOVERY FROM EXERCISE

Vagal rebound

Rapid Heart rate Recovery
-1 ST segment Elevation
-} Hear Rate at rest

? 1 Ventricular Arrhythmia
Susceptibility AFTER sports

-especially in conditioned athletes
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Vaccination Fever Antipyretics
T37.2°C T38.6°C T37.4°C S
itk oo e R3O O AR
ol PEDIATRICS
o A , : —
el Lf T Fever-Induced Life-Threatening Arrhythmias in
Rl s i ¢t Children Harboring an SCN5A Mutation
i "*r“‘“"-ﬁ(‘“r{**
1S i34 521 ‘ HH ' 83 83851 §2321 R AUTHORS: Priya Chockalingam, MBBS,® Lukas A
Eoriat h JH ,1" il Rqanlmzlc:ﬁ !:nDbpleul:zr G.?osit:nrr;a, AIABDH: Jard: Hrr:u::
/{E"*W"Vq‘k"fﬁ' Lm.._w, 3 wq‘,IL/‘f‘;:k/\f}\J ::hu? a:lv.:ldeﬂu(g Ph’gu[: M Blom, M) Phieand Flardiac chagnglopéthies catrjvsed.by SCﬂﬁA mutatton_are \fvellto|e_rate.d
ii ‘Ai 77-75' ....:, — I
b BEIfPEIISiissszigiiiiil
o0 Cellular Biology
E
% :“\1\..__\ . . . . .
R B Ionic Mechanisms Responsible for the Electrocardiographic
P . W .
E AN S Control Phenotype of the Brugada Syndrome Are
> e
§ 02 . Temperature Dependent
= .
95’ e+—T1620M Robert Dumaine, Jeffrey A. Towbin, Pedro Brugada, Matteo Vatta, Dmitri V. Nesterenko,
© 0.0 % yr— Vladislav V. Nesterenko, Josep Brugada, Ramon Brugada, Charles Antzelevitch

Temperature (°C)




ORIGINAL ARTICLES

Prevention of Ventricular Fibrillation Episodes in Brugada
Syndrome by Catheter Ablation Over the Anterior Right
Ventricular Outflow Tract Epicardium

Koonlawee Nademanee, Gumpanart Veerakul, Pakorn Chandanamattha, Lertlak Chaothawee, Aekarach Ariyachaipanich,
Kriengkrai Jirasirirojanakorn, Khanchit Likittanasombat, Kiertijai Bhuripanyo, Tachapong Ngarmukos
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Ambulance rhythm strip (A) and ECG on admission (B), both showing wide-complex
tachycardia, which could have been supraventricular tachycardia with aberrant conduction or

VT (less likely).

| At O A, Pt P aa PN
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B-Blocker therapy resulted in
83% reduction in cardiac events
in females with LQT3 but not in
males where the incidence of
cardiac events is significantly

less

-Typically use other Na-
channel blockers as “Add On”
therapy to B-blockers

ORIGINAL RESEARCH ARTICLE

Clinical Aspects of Type 3 Long-QT Syndrome

An International Multicenter Study

BACKGROUND: Risk stratification in patients with type 3 long-QT
syndrome (LQT3) by clinical and genetic characteristics and effectiveness
of f-blocker therapy has not been studied previously in a large LQT3
population.

METHODS:The study population included 406 LQT3 patients with 51
sodium channel mutations; 391 patients were known to be event free
during the first year of life and were the focus of our study. Clinical,
electrocardiographic, and genetic parameters were acquired for patients
from 7 participating LQT3 registries. Cox regression analysis was used to
evaluate the independent contribution of clinical, genetic, and therapeutic
factors to the first occurrence of time-dependent cardiac events (CEs) from
age 1 to 41 years.

RESULTS: Of the 391 pafients, 118 (41 males, 77 females) patients (30%)
experienced at least 1 CE (syncope, aborted cardiac arrest, or long-QT
syndrome—related sudden death), and 24 (20%) suffered from LQT 3related
aborted cardiac arrest/sudden death. The risk of a first CE was directly
related to the degree of QTc prolongation. Cox regression analysis revealed
that ime-dependent f-blocker therapy was associated with an 83% reduction
in CEs in females (P=0.015) but not in males (who had many fewer events),
with a significant sex x frblocker interaction (P=0.04). Each 10-ms increase
in QTc duration up to 500 ms was associated with a 19% increase in CEs.
Prior syncope doubled the risk for life-threatening events (P<0.02).

CONCLUSIONS: Prolonged QTc and syncope predispose patients with
LQT3 to life-threatening CEs. However, f-blocker therapy reduces this risk
in females; efficacy in males could not be determined conclusively because
of the low number of events.
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Recommendations

Class®

Beta-blockers are recommended in patients with a clinical diagnosis
of LQTS.

ICD

Syndromes

Level®

(ClassI 1. The following lifestyle changes are recommended in all patients with a diagnosis of LOTS:
a) Avoidance of QT-prolonging drugs (www.qtdrugs.org)
b) Identification and correction of electrolyte abnormalities that may ocaur during diarrhea, vomiting, metabalic
conditions or imbalanced diets for weight loss.
2. Beta-blodkers are recommended for patients with a diagnosis of LOTS who are:

Oral Beta- blockers are still first line therapy for
preventing life threatening arrhythmias in all Long QT

O Deta-DIOCKET therapy.

8. LCSD an be useful in patients with a diagnosis of LOTS who experience breakthrough events while on therapy with

beta-blockers/ICD.
9. Sodium channel blockers can be useful, as add-on therapy, for LAT3 patients with a QTc =500 ms who shorten their

QTc by = 40 ms following an acute oral drug test with one of these compounds.




