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Hereditarni arytmicke syndromy

Arytmie + synkopy + nahla smrt
+

familiarni vyskyt
- syndrom dlouh¢ho QT intervalu (LQT)

- katecholaminergni polymorfni komorova
tachykardie (CPVT)

- Brugada syndrom

- syndrom kratk¢ho QT intervalu



Kanalopatie

Syndrom dlouhého
QT intervalu

Brugada sy

Katecholaminergni
polymortni komorova

tachykardie




Obecna pravidla na vod

Diagnoza
hereditarnich arytmickych syndromu
je klinicka.

'''''

Role geneticke diagnostiky narusta
- diagnozu potvrdi, ale nevylouci
- zpiesnuje rizikovou stratifikaci

- umoznuje cilené€jSi 1€Cbu



Kongenitalni syndrom dlouhého QT intervalu (LQTS)

Romano - Ward sy (1:2 000)
* prodlouZeni QT intervalu povrchoveho EKG
* synkopy nebo 1 nahla smrt na podkladé
polymortni komorové¢ tachykardie
(torsades de pointes)

Jervell - Lange-Nielsen sy (1:1,5 min)
* hluchota



Typicka arytmie — Torsades de pointes

Polymortni komorova tachykardie — funk¢ni re-entry

Casto terminuje spontanné



Vedouci priznak - synkopa

Typicke situace
- fyzicka zatéz, skoky do vody (LQT1)
- s1ln¢ akustickeé/emocni podnéty (LQT2)

Velmi ¢asto krece!!!
Podkladem je TdP — ob&hova zastava

Rastr bez'meéritka.




Zakladni EKG znak - prodlouzeni intervalu QT

- mefime tam, kde je dobfe rozlisitelny konec T viny
- nejlépe 50 mm/s, 20 mm/mV
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Korekce QT intervalu k tepove frekvenci
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QT/RR hystereza
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Diagnostické skore LQTS - Schwartz et al., 1993, 2011

EKG znamky: A. QT, (Bazett) > 480 ms
460 - 470 ms
450 ms u muzu
B. QTc ve 4. min restituce zatéZového testu >480 ms
C. Torsades de pointes
D. Alternans T viny
E. Dvouvrcholova T vlna ve 3 svodech
F. Nizka tepova frekvence (déti)
Anamnéza  A. Synkopa pfi namaze
mimo namahu
B. Vrozena hluchota
Rodinna an. A. Pfimy pribuzny s jasnou dg. LQTS
B. Nahla smrt v rodin¢ ve véku do 30 let
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Priori SG, et al. 2015 ESC Guidelines for the
management of patients with ventricular arrhythmias and

the prevention of sudden cardiac death.
European Heart Journal 2015;36:2793-2867.

Diagnoza LQT syndromu je stanovena v piipad¢:

- QTc >480 ms na opakovanem 12-svodovem EKG
nebo

- hodnoty diagnostickeho skore >3

M¢la by byt zvazovana

- pi1 QTc >460 ms a nevysvétlene synkopé



Schwartz JACC 2013:62:169

Channelopathy Gene Protein

LQT 1 KCNQ1 Inwardly rectifying potassium ch
a-subunit (1)

LQT 2 KCNH2 Inwardly rectifying potassium ch g
a-subunit (I, ) Major LQTS genes

LaT 3 SCN5A Sodium channel, c-subunit 1) 14p15.5

LQT 4 ANK2 Cellular structural protein
LaTs KCNET Inwardly rectifying potassium ch KCNH2 (LQT2) 7q35'36

[3-subunit (I,,)
LQT 6 KCNEZ Inwardly rectifying potassium ch SCN3A ( LQT3) 3 p21—p24

3-subunit (1 7
et i s elinor LOTS genes >
Larz KCNJ2 Inwardly rectifying potassium ch

a-subunit (1,.) (listed alphabetically)
LAT 8 CACNA1C L-type calcium channel, «t-subur AKAP9 7 q2 1-(]22

LaTg CAV3 Plasma membrane structural prc
Lar 10 SCN4B Sodium channel, 3-subunit CACNA1C 12p13.3
LaT 11 AKAPI Kinase anchoring protein

LaT 12 SNTAT Syntrophin 1 (affects sodium ci CALM1 14932.11

LQT 13 KCNJ5 Inwardly rectifying potassium ch

a-subunit CALM2 2p21.3-p21.1

SQT1 KCNH2 Inwardly rectifying potassium ch CAV3 3 p25
a-subunit (1))

sar 2 Kenat Inwardly rectifying potassium ch KCNE1 21qg22.1
«-subunit (1))
sQT 3 KCNJ2 Inwardly rectifying potassium ch KCNE2 21qg22.1
a-subunit (1,,)
saT 4 CACNATC L-type calcium channel, ¢-subur KCNJ5 11q24.3
SQT 5 CACNB2 L-type calcium channel, 3-subun
SCN4B 11g23.3

SQT 6 CACNAZD1 L-type calcium channel subunit
CPVT 1 RYR2 Calcium-release sarcoplasmic re SNTA1 20q1j__2

channel

CPVT 2 CASQ2 Calcium ion reservoir withinsarc -~ Andersen-Tawil Syndrome
reticulum

Brugada 1 SCNSA Sodium channel, «t-subunit KCNJ2 (ATSi) 17q23

Brugada 2 GPDIL Calcium channel, ct-subunit

Ankyrin-B Syndrome

Brugada 3 CACNAT1C L-type calcium channel, «-subur

Brugada 4 CACNB2 L-type calcium channel, (3-subun ANKB 4q25—q27
Brugada 5 SCN1B Sodium channel, (3-subunit

Brugada 6 KCNE3 Inwardly rectifying potassium ch TImOthy Syndrome
[3-subunit ()

Brugada 7 SCN38 Sodium channel, [3-subunit CACNAIC (TS) 12 p13'3

Brugada 8 HCN4 Hyperpolarization-activated cation channel




HRS/EHRA Expert Consensus Statement on the State of Genetic
esting for the Channelopathies and Cardiomyopathies

This document was developed as o partnership between the Heart Rhythm Society (HRS) and the
European Heart Rhythm Association (EHRA)

Michael J. Ackerman, MD, PhD,? Silvia G. Priori, MD, PhD,? Stephan Willems, MD, PhD,?

Heart Rhythm, Vol 8, No 8, August 2011

Mutacni analyza LQTS genti (KCNQ1, KCNH2, SCN5A) je
doporucena

1. Pacient s klinickym podezienim na LQTS

- QTc >480 ms na opakovaném 12-svodovém EKG
nebo

- hodnoty diagnostického skore >3

2. Pribuzny LQT pacienta s potvrzenou mutaci



o-lete riziko ob€hove zastavy u neleCenych LQTS pacientu

JACC 2018, vol. 71, No 15, April 17, 1663-71

5-year risk of Life-Threatening Arrhythmias

Baseline QTc Interval

(ms) o At

461 - 470
471 - 480
481-490
491 -500
501-510
511-520
521-530
531-540

5-YEAR RISK <3% 5-YEAR RISK BETWEEN 3% AND 6%

5-YEAR RISK BETWEEN &% AND 9%

541 -550 5-YEAR RISK
551 - 560 BETWEEN 3% AND 6%

5-YEAR RISK >9%
=560




Lécba LQTS

1. rezimova opatieni — ne skoky do vody, QT prodluzujici 1éky
hypokalémie

2. farmakoterapie - betablokatory — neselektivni
mexiletin u LQT3

3. 1CD
4. levostranna sympatektomie

(5. kardiostimulace)



Joumal of the American College of Cardiclogy ol. £
& 2012 by the American College of Cardiology Foundation ISSM 07

Published by Elsevier Inc. hitp:/Vdx.doiorg/10.101

Heart Rhythm Disorders

Not All Beta-Blockers Are Equal in the
Management of Long QT Syndrome Types 1 and 2

Higher Recurrence of Events Under I"I.-'Iet[::»pr{::l{::l
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Propranolol Nadolol Metoprolol

Figur Occurrence of BCEs in
e Patients With Symptoms Before Therapy

B1-selektivni betablokatory nefunguji!!!



Katecholaminergni polymortni komorova
tachykardie (CPVT)



Katecholaminergni polymortni komorova tachykardie
CPVT

- vzacna autozomalné dominantné dédicna arytmie
- manifestace Casto détskem veéku - synkopa pri zatézi

- vysoka letalita - u 80% pacientu symptomy do 40 let
- celkova mortalita 30-50%

- klidovy elektrokardiogram zcela normalni

Il Ergometrie !



Zatezovy test u CPVT
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AndrsSova I, et al. Pacing Clin Electrophysiol 2012;35(7):798-803.



U 60% nemocnych mutace RyR2 - ,,ryanodinovy receptor*
vapnikovy kanal sarkoplazmatického retikula kardiomyocytu

|
viitochondrion

_ytoplasm _',‘." =

chanr E.| c,ha nnels

Junctin-triadin ytoskeleton Connexin
complex channe

8

2

Ca’t == W—> (_ *_ Sarcoplasmic
) { reticulum
tvune (3% | D . . = .
L-type Ca Ryanodine ATPasa

channel (Ca2*-re &) \ hi;
§ Ca<"-uptake

Calsequestrin
pump

L ATPase ospholamban- Ca?*
- Troponin

complex

AL

SIS
) "]r‘ihvgu:

_
.}

¥y ey e

Na*/K*
pump

Sarcomere (myosin, actin, troponin and titin)




Lécba CPVT

1. Neselektivni betablokatory
— v maximalne¢ tolerovane davce

2. Flecainid
3. ev. verapamil
4. 1CD



Brugada syndrom



Brugada EKG typ |

- vysoka elevace bodu J (napodobujici BPRTw) + negat T




Brugada P, Brugada J.

Right bundle branch block, persistent ST segment elevation and
sudden cardiac death: a distinct clinical and electrocardiographic
syndrome: a multicenter report.

J Am Coll Cardiol 1992:20: 1391-1396.




HRS/EHRA/APHRS Expert Consensus Statement on the Diagnosis
and Management of Patients with Inherited Primary
Arrhythmia Syndromes

Silvia G. Priori, MD, PhD, (HRS Chairperson)”, Arthur A. Wilde, MD, PhD, (EHRA Ehaimersu:mj;_,_
Minoru Horie, MD, PhD, (APHRS Chairperson)”, Yonakeun Cho, MD, PhD, (APHRS Chairperson)”,

Heart Rhythm, Vol 10, No 12, December 2013

Diagnoza BrS:
- typ 1 elevace ST segmentu >2 mm

- alespon v jednom z pravych prekordialnich svodu
V1, V2 umisténych ve 2., 3. nebo 4. meziZebri

- spontanné€ nebo pi1 provokacnim Iekovem testu.



Provokacni lekove testy

- ajmalin — 1 mg/kg, 10 mg/min

- flecainid - 2 mg/kg, max. 150 mg 10 min
- pilsicainid

- procainamid - 10 mg/kg; 100 mg/min

- (propafenon?)



Provokacni Iekovy test
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Brugada sy - klinické projevy

- dokumentovana fibrilace komor nebo polymortni KT
- synkopa

- no¢ni agonalni dychani

- palpitace

Diagndzu podporuje

- AVB |.-111. st.

- fibrilace sini

- refrakterni perioda komorového myokardu <200 ms,
HV interval >60 ms



Brugada syndrom - 1é¢ba

Doporuceno
Rezimova opatieni — l¢éky, alkohol, horecka
ICD — po ob¢hové zastavé, dokumentovana KT bez synkopy

M¢lo by byt zvazeno
|CD — spontanni typ 1 + synkopa susp z komorov¢ arytmie
Chinidin — arytmicka boufe u BrS
- kontraindikace ICD
Isoprenalin — arytmicka boufe u BrS

Neni indikovano
ICD u asympt. pacientl s polékovym EKG typu 1



Crotti et al. JACC \ol. 60, No. 15, 2012 October 9:1410-8

Nalez mutace u cca 20% pacientu
(prevazné gen SCN5SA)

Brugada Syndrome

SCN5A (BrS1) 3p21-p24 Cardiac sodium channel alpha subunit (Nay1.5)

Minor BrS genes
(listed alphabetically)

CACNA1C 2p13.3 Voltage gated L-type calcium channel (Ca,1.2)
CACNA2D1 7q21-q22 Voltage gated L-type calcium channel 2 delta 1 subunit
CACNB2 10p12 Voltage gated L-type calcium channel beta 2 subunit
DLG1 329 Synapse-associated protein 97

GPD1L 3p22.3 Glycerol-3-phosphate dehydrogenase 1-like

HCN4 15g24.1 Hyperpolarization-activated cyclic nucleotide-gated channel 4
KCND3 1p13.2 Voltage-gated potassium channel (l;,) subunit Kv4.3
KCNE3 11q13.4 Potassium channel beta subunit 3 (MiRP2)

KCNES Xq22.3 Potassium channel beta subunit 5

KCNJ8 12p12.1 Inward rectifier K(+) channel Kir6.1

MOG1 17p13.1 RAN guanine nucleotide release factor 1

SCN1B 19q13 Sodium channel beta 1

SCN3B 11g24.1 Sodium channel beta 3

SLMAP 3p14.3 Sarcolemma-associated protein




V pripadé€ nejasnych nalezii je mozno domluvit cilené vySetfeni
dospélych 1 pediatrickych pacientu ve FN Brno
— tel. kontakt 53223 2980 — Bc. Tereza Chlupova

Interni kardiol. klinika FNB —

vedouci programu: Doc. MUDr. Tomas Novotny, Ph.D.
MUDr. I. Andrsova Ph.D., MUDr. A. Florianova,

Bc. Tereza Chlupova

Détska kardiologie FN Brno - MUDr. Pavel Vit

Odd. 1ékarské genetiky FNB - prim. MUDr. R. Gaillyova, Ph.D.,
RNDr. Iveta ValaSkova, Mgr. Iva Synkova






