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Hereditarni arytmickeé syndromy

Arytmie + synkopy + nahla smrt
_|_

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

- katecholaminergni polymorfni komorova
tachykardie (CPVT)

- Brugada syndrom

- arytmogenni kardiomyopatie



Kanalopatie — primarni elektricka onemocnéni srdce
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-
Kongenitalni syndrom dlouhého QT intervalu (LQTS)

Romano - Ward sy (1:2 000)

* prodlouZzeni QT intervalu povrchového EKG

* synkopy nebo 1 nahla smrt na podkladé polymortfni komorove

tachykardie (torsades de pointes) ’M | | |

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




-
LQT syndrom podle 2022 ESC Guidelines

Recommendation Table 41 — Recommendations for
the management of patients with long QT syndrome

Recommendations Class® Level?

Diagnosis
It is recommended that LQTS is diagnosed with

either QTc >480 ms in repeated 12-lead ECGs

with or without symptoms or LO 15 digenostic

In patients with clinically diagnosed LQTS5, genetic
testing and genetic counselling are recommended.

It is recommended that LQ 15 is diagnosed in the

resence of a pathogenic mutatiopirrespective of

Nutno vyloucit sekundarni pri¢inu prodlouzeni QT intervalu.



o
Diagnosticke skore LQTS - Schwartz et al., 1993, 2011

EKG znamky: A. QT (Bazett) > 480 ms 3
460 - 470 ms 2
450 ms u muzu |
B. QTc ve 4. min restituce zat€zoveho testu >480 ms |
C( Torsades de pointes 2
D. Alternans T viny |
E. Dvouvrcholova T vlna ve 3 svodech |
F. Nizka tepova frekvence (déti) 0,5
Anamnéza  A.Synkopa pf1 namaze 2
mimo namahu |
B. Vrozena hluchota 0,5
Rodinna an. A. Piimy pfibuzny s jasnou dg. LQTS |
B. Nahla smrt v rodin€ ve véku do 30 let 0.5






www.qtcalculator.org
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QT Calculator
for LQTS probability calculation
Home
How to measure the QT-interval
How to use this calculator

References

Please follow Step 1 to Step 6 for an indication of LQTS
probability in your patient

Step 1:  Gender ® Male O Female

Step2: Age 35 Years

Step3: QT interval 430 milliseconds

Step 4:  Heartrate 60 beats / minute
RR Interval 1000 milliseconds

Step5: QT method ® Tangent O Threshold

Step 6: QT correction @ Bazett: 430
) Fridericia: 430
C Framingham: 430
C Hodges: 430
O Rautaharju: 424




Vedouci priznak - synkopa

LQTI1 — tyzicka zatéz, skoky do vody
LQT?2 - siln¢ akusticke podnéty

velmi Casto krece!!!

Rastr bez méfitka.




-
Geneticka diagnostika LQTS

r ’ v * r~r LQTS
Nalez patogenni mutace prinasi 95 %
4 y e . . . CNQ1 (LQT1 11p15.5
zasadni informaci pro stratifikaci e e
rizika a volbu terapie e e

(listed alphabetically)

Mutaci v né¢kterém z genll najdeme u cca i
0% pacientu s jasnou klinickou diagnozou il 2213211

CAV3 3p25
KCNE1 21q22.1
KCNE2

Nalez mutace diagnozu potvrdi,
ale nevylouci.




.
5-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) =t She

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 6% AND 9%

341 -550 5-YEAR RISK
551 - 560 BETWEEN 3% AND 6%

5-YEAR RISK >9%
=560




-
Zakladem 1eCby jsou betablokatory

Ahn, et al, Plos One 2017

- metanalyza zahrnujici 9727 LQT pacientu z 10 studii
- u LQT1 funguji atenolol, propranolol, nadolol

- u LQT2 je t€inny jen nadolol

- metoprolol u zadn¢ho genotypu

Beta-blockers, ideally

_neregistrované

(nadolol or propranolol))are recommended in
,réty LQTS patients with documented QT interval
prolomgation, to reduce risk of arrhythmic
everits 240945546

Mexiletine is indicated in LQT3 patients with a
prolonged QT interval.” ¢

Beta-blockers should be considered in patients
with a pathogenic mutation and a normal QTc

82
interval.




Katecholaminergni polymortni

komorova tachykardie

©2%)




Katecholaminergni polymortni komorova tachykardie
CPVT

- vzacna autozomalné dominantné dédi¢na arytmie
- manifestace Casto détském veéku - synkopa pii zatézi

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

- klidovy elektrokardiogram zcela normalni

Il Ergometrie !!
s
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Bidirek¢ni fenomén



Katecholaminergni polymorfni komorova tachykardie
CPVT

- Je nejcCastéj1 nerozpoznanou diagnozou u tzv.
1diopaticke fibrilace komor
z duvodu neprovedeni zatézoveho testu nebo jeho
Spatne interpretace Heart Rhythm 2019;16:1232-1239

FINAL DIAGNOSIS FINAL DIAGNOSIS
<40 YEARS > 40 YEARS
N=18

Lietava et al. Sc1 Rep 2024;14:14

idiopathic VF
17%




Zat¢zove EKG — ergometrie u KES
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54 jedincu s komorovymi extrasystolami
u 15 z nich zatézi indukované polymortni KES

1x vyzn Mi reg, 2x ICHS dle SKG
3x arytmogenni KMP (1x PK, 2x LK) dle MRI

Ze zbylych 9 pacientu

5 hrani¢ni pro dg CPVT 4 splnovali dg kritéria CPVT!!?!




Brugada syndrom




-
Diagnoza Brugada syndromu

y J Am Coll Cardiol 1992;20: 1391—
Brugadovské EKG typ 1 O e

evace bodu J >2 mm + negat T vina

alesponl v jednom z pravych prekordialnich

svodu V1, V2

umisténych ve 2., 3. nebo 4. mezizebii




Brugada EKG typ I




LQT syndrom podle 2022 ESC Guidelines

ommendation Table 43 — Recommendations for
agement of patients with Brugada syndrome

Ajmalinovy test
muzeme zvazovat

BrS should be considered in patients with no

mmendations Class® Level®

NosSis

commended that Br> is diagnosed in other heart disease and induced type 1 Brugada

its with no other heart disease and a | C

aneous type 1 Brugada ECG Eattern.gh' Zh

2commended that BrS is diagnosed in

pattern who have at least one of:
0 Arrhythmic syncope or nocturnal agonal
respiration la
@A family history of BrS
Qﬁh family history of SD (<45 years old) with a
negative autopsy and circumstance suspicious
for BrS.

its with no other heart disease who have
eda CAdue to VF or PV T and exhibit a type 1 C

gada ECG induced bx sodium channel

; 135,136,975,981,982
=r challenge or during fever. "™ '"77 "~

I Ajmalinovy test doporucen

pouze po obchove zastave!!



Arytmogenni kardiomyopatie ACM

Arytmogenni dysplazie praveé komory ARVD
Arytmogenni kardiomyopatie pravée komory ARVC

eneticky podminén¢ onemocnéni srde¢niho svalu
- postihujici PK, LK nebo obé komory
- charakterizovan¢ tukove-vazivovou prestavbou srdecni svalovin
- ktera predisponuje k potencialné letalnim komorovym arytmii

2023 ESC Guidelines
Arbelo E, et al. Eur Heart J 2023;44(37):3503-3626.



Diagnodza arytmogenni KMP — Padovska kritéria
Corrado, et al. J Am Heart Assoc. 2021;10:¢021987. DOI: 10.1161/JAHA.121.021987

Table 1

“Padua criteria” for d iagnosis of Arrhythmogenic Cardiomyopathy,

Cate gory

o~

Right ventricle { upgraded
2010 ITF diagnostic criteria)

Left veniricle (new
diagnostic criteria }

1. Morp ho-functional
ventricular
abnormalines

IL. Structural
myocardial
abnormalities

By echocardigraphy, CMR or angtography:
Major

v Rooi inoci =lin poi ino plus one of the following:

- global R dilatation (increase of RV EDV according to the imaging test
specific nomograms)

- global BV ovetolic dy=fupdion (reduction of RV EF according to the

imaging test specific nomograms |

Minor

* Regional BV akinesia, dyskinesia or aneurysm of RV free wall
By CE-CMR:Major

=1 RV region(s) (inlet, outlet, and apex in 2 orthogonal views)
By EMB ( limited indica tions J:Major

« Fibrous replacement of the myocardium in =1 sample, with or without
fatty tissue

By echocardiography, CMR or angiography:Minor

* Global LV systolic dys function (depression of LV EF or reduction of echo-

cardiographic global longitudinal strain), with or without LV dilatation
(increase of LV EDV accord ing to the imaging test specific nomograms for
age, sex, and BSA)

Minor

+ Regional LV hypokinesia or akinesia of LV free wall, septum, or both

By CE-CMR:Major

wﬂél Bull's Ewe segmentis) (in 2 orthogonal views)

of the free wall (subepicardial or midmyocardial), septum, or both
(exclud ing septal junctional LGE )

LGE — late gadolintum enhancement — pozdni syceni dle MR

o diagnozu ACM je nezbytné nutna pritomnost alespon 1 kritéria z kategorii I. a
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I5 Genes implicated ir@hmogenic cardiomyo@

Table 14 Genes implicated i@d cardiﬂmy@

Locus Phenotype/syndrc
Gene

12p11.21 Classic ARVC. BiVAl

and ALVC inamit  TTN

of cases. LMPA
6p24.3 Frequent BiVACMa  MYH7

ALVC, Ocecasional TNINTZ

and skin features.  REMZ0

homozygous van PIN

FLINIC
BAG3
D5P
TPMI
ACTCY

iVACM and ALY
ALVC. Right ventric

ACTNZ

invelvement is rar DES

Maxos disease IPH2
(cardioectoderma NEXN
ARVC and BiVACM SCNSA
6q22.31 Frequent ALVC/DC el
TNMNIZ

VCL

Locus

2q31.2
1q22
149112
132.1
10q25.2
6q22.31
7632.1
10q26.11
6p24.3
15q22.1
15q11q14
1q43
2935
20q13.12
1p31.1
3p222
3p21.1
19134
10g22.2

Phenotype-syndrome

DCM

HCM
HCM, DCM

DM, myopathy
ARVC, DCM

HCH, DCM

HCM, DCM

HCM, DCM™, LV

DCM, F"‘Iyopath
DCM, HCM

DCM, HCM

LQTS, Brugada, DC
DCM, HCM

HCM, DCH

DCM

Protein (functional effect)

Titin

Lamin AJ/C

Bém Myosin heavy chain

Troponin T

RMNA-binding motif protein 20
Phospholamban

Filamin-C

BAG family molecular chapercne regulator 3
Desmoplakin

alpha-tropomyosin

Cardiac alpha-actin

Alpha-actinin-2

Desmin

Junctophilin 2

Mexilin

Sodium channel protein type 5 subunit alpha
Cardiac Troponin C

Cardiac roponin |
Metavinculin

Frequency

~15-25%
AT,
~3-5%
~2%

~ 2%
~1% (more in Netherlonds)
~3%
D%,
1-3%
~1-2%
<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

ClinGen clas

Definitive
Definitive
Definitive
Definitive
Definitive
Definitive
Definitive
Definitive
Strong

Moderate
Moderate
Moderate
Definitive
Moderate
Moderate
Definitive
Definitive
Moderate
Moderate

Prekryvné syndromy? Progrese z AKMP do DKMP?




eneticke vySetreni zpresni primarni prevenct NSS u DKMP a AK1

lla

BM 20 genes).

@ ESC Euro pat_:_{ I.J._?_| 00 -61 POSITION PAPE

LV 5‘;.-'5tu:-l|-: function.”




averem — jak neprehlédnout arytmicky syndrom
- popis QT intervalu je nedilnou soucasti hodnoceni EKG

- zatézovy test — ergometrie — je dulezitym arytmologickym
vySetrenim — adrenergné indukovane polymortni KES

- neobejdeme se bez MR srdce
- atake geneticke vySetieni prinasi kliCoveé informace nejen

pro diagnozu ale take rizikovou stratifikaci



-
Kardiogeneticka ambulance IKK FN Brno

Radi1 vySetfime pacienty:

- s Cetnymi KES

- s podezienim na prodlouZzeny QT interval ¢i Brugada syndrom
- s nahlym tumrtim v rodiné

Tel.: 53223 2980

-s. Tereza Chlupova — objednani k vysSetreni v€etné navaznosti na détskou
kardiologii a genetickou konzultaci

Prof. MUDr. Tomas Novotny, Ph.D.
MUDr. Irena AndrSova, Ph.D.
MUDr. Katefina Helanova, Ph.D.




