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Genetika v kardiologii

Dédicna kardiovaskularni onemocnéni

Kardiomyopatie
Onemocneni aorty/chlopenni vady/vrozene vady

Arytmogenni syndromy

Riziko nahle srdecni smrti (SCD) — post mortem

genetika
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,Kaskadoveée vysetreni” v rodiné musi byt
soucasti genetického vysetreni

Kardiologické vySetreni jedincu s genetickym

rizikem
Onemocnéni pfitomno Onemocnéni neni pritomno
» Kardiologicka dispenzarizace s - Pokragovani v pravidelnych
kompletni multidisciplinarni péci .
, « g : kontrolach
* Nabidnout vysetreni geneticky . . . ,
pFibuznych osob a potomki (2-5 let) kvuli moznosti pozdniho
(vySetieni od cca. 10. roku Zivota) rozvoje o
(.,kaskadové genetické testovani®) daneho onemocneni

https://slg.cz/pracovni-skupiny/kardiogenetika/



Kdy indikovat genetické vysetreni 1

Arbeloetal.2023 |l ‘



Kdy indikovat genetické vysetreni 2

Stanovili jste diagnozu dédicného arytmického syndromu (i posmrtné — SADS, SIDS, SUDS, SUDI)

Syndrom dlouhého QTc intervalu (LQT)

Syndrom bratti Brugddu (BrS)

Katecholaminergni polymorfni komorova
tachykardie (CPVT)

Syndrom kratkého QTc intervalu (SQT)

Porucha vzniku a vedeni el. Vzruchu

(CCD/PCCD)
Symptomaticky AVB < 50. rokem Zivota
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Familiarni nemoc sinusového uzlu (SND)
Familiarni fibrilace sini (FAF)
Komorové arytmie nejasné priciny
Prezita srdecni zastava

Nahla arytmickd smrt (SADS, SUDS)

Nahlé umrti v epilepsii (SUDEP)

Zeppenfeld et al. 2022, Wilde et al. 2022)



Kdy indikovat geneticke vysetreni 3a

Stanovili jste diagndzu aortalniho syndromu (i posmrtné)

Akutni disekce velké tepny (aorta, korondrni tepny, intrakranialni,
vertebradlni...)

Aneurysma aorty (Z-Score > 3, cca > 45 mm) bez ohledu na vék a:

: bez rizikovych kardiovaskularnich faktoru

: pozitivni rodinna anamnéza (SCD,
aneurysma, chlopenni vady)

: syndromalni postizeni (ad Ghentské Score)
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Mazzolai et al. 2024



Kdy indikovat geneticke vysetreni 3b

Stanovili jste diagndzu bikuspidalni aortalni chlopné

Provedete kaskadovy rodinny screening:

: pozitivni rodinnd anamnéza (SCD, aneurysma, chlopenni vady)

: syndromalni postizeni (ad Ghentské Score)

VVVVVV

fenotyp tzv. bikuspidalni valvulo-aortopatie)
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Mazzolai et al. 2024
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Kdy indikovat genetickeé vysetreni 3¢

Stanovili jste diagndzu prolapsu mitralni chlopné

Provedete kaskadovy rodinny screening:

: pozitivni rodinna anamnéza (SCD, aneurysma, chlopenni vady)

: syndromalni postizeni (ad Ghentské Score)

: cibulovité rozsireni korene aorty

ropean : arytmogenni fenotyp (aMVP)
ference
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Mazzolai et al. 2024, Sabbag et al. 2022



Co cekat od genetického vysetreni?

e Jistd/velmi pravdépodobna molekuldrni pfic¢ina (P/LP varinta)
- kardiomyopatie 30%

- arytmické syndromy 40-60%

- aortalni syndromy 20%

- nahla srdecni smrt 20-30%

Negativni vysledek genetického vySetreni nevylucuje Vasi klinickou diagndézu

Nema moc smysl indikovat genetiku pri diagnostickych rozpacich
(genetika nic neprokaze ani nevylouci)
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V pripadeée jasneé urceneho genetickéeho
onhemocneéni je vyznam:

Urc%n!,n,mka 2|vot” Ui e

OhrOZUJICICh arytmii onemocheéni a mozné Urceni rizika rozvoje

KMP (DCM, ARVC, NDLVC, HCM) S S :
ARVC risk Score (PKP2) nutnosti zafazeni na WL onemocnéni u pribuznych

LMNA risk Score
' pro Tx

DSP risk Score
HCM Risk Score (omezené prispiva genetika)

ArS Upresnéni diagndzy (LQT) Stanoveni genotyp- D o
I n i o : Uréeni rizika onemocnéni
a dalSich arytmickych specifické terapie (LQT) a o )
: 7 0 u pribuznych
syndromu dalsi arytmické syndromy

Urceni rizika rozvoje

A0S Upresnéni diagndzy Genotyp specificka péce onemocnéni u pribuznych
European
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besoir- by Arbelo et al. 2023, Zeppenfeld et al. 2022, Mazzolai et al. 2024 [l



)alsi vyznam genetického testovani pro nekteré

)dC | en ty Preimplantacni diagnostika — primarni prevence onemocnéni u potomkd

Looking for the genetic alterations
that affect a particular gene,

one can avoid the ransmission

of diseases such as cystic fibrosis
thalassemia or muscular dystrophy,
among others.

Chromosomal alterations

affact either the number or the
structure of chromosomes.

This technique allows their
datection as well as the datection
of ather alterations, such as,
Tumer and Down syndromes.

6 Genetic study

Following the in vitro fertilization
and before transfer into the uterus,
a study of the genetic material

of the embryo is carned out
fo detect possible genetic
defects

It i parformed when the embryos
are between 6 and B cells,
usually on day 3 of development,

0 Embryo Biopsy

A biapsy is performed on each

of the embryo to discard those @E/@

with concrete congenital flaws.

- Embryo transfer
.".1- G From 1 to 3 healthy embryos ™
- '@ A e ranstered L
Curopean : -
Reference ©

The embryos
that are not transfered
can be frozen

Network p
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Genetické vysetreni je nedilnou soucasti Sirsi diagnostiky kardiomyopatii, arytmii, aortalnich syndrom a pripadi
nahlého umrti

Vysledky genetického vysetreni by nemély trvat déle nez 6 mésicli, mély by byt diskutovdny mezioborovym
tymem (cave varianty VUS)

Urcéeni dédi¢né priciny onemocnéni je aktudlné mozné asi u 1/5—1/3 rodin

Negativni genetické vysetreni nevylucuje dédi¢nou formu

Opakované re-analyzy molekularné genetickych dat jsou nutné
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Genomoveé sekvenovani snad zvysi zachyt, ale bude nutno rozvinou RNA diagnosti
rence
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Doporuceni pro... | Guidelines

Genetické vysetreni v kardiologii: Souhrnné vyjadreni
a doporuceni odbornika Pracovni skupiny kardiogenetiky
pri CAPK/CKS, SLG a CSSL a ST pfi CLS JEP

(Czech Association for Preventive Cardiology Expert Consensus Statement on the State
of Genetic Testing for Inherited Cardiovascular Diseases)

Alice Krebsova?, Eva Kutilkova?, Veronika Zoubkova®, Terezia Tavacovas,

Petra Peldova®, Lenka Piherova?, Pavel Votypka®, Stépanka Pohlova Kuéerova®,
llga Grochova', Andrea Giegofova?, Daniela Zakova", Tomas Freiberger",

Jan Janousek®, Tomas Novotny', Milan Macek®

2 Centrum dédicnych kardiovaskularnich onemocnéni, Klinika kardiologie, Institut klinické a experimentalni mediciny, Praha,
ERN GUARD-Heart

® Ustav biologie a lékafské genetiky, 2. Iékarska fakulta Univerzity Karlovy a Fakultni nemocnice Motol, Praha, ERN ITHACA

*Détske kardiocentrum, 2. lékarska fakulta Univerzity Karlovy a Fakultni nemacnice Motol, Praha, ERN GUARD-Heart

9Klinika déti a dorostu, 1. lékarska fakulta Univerzity Karlovy a VVSeobecna fakultni nemocnice v Praze, Praha

® Ustav soudniho lékarstvi, Lékafska fakulta Univerzity Karlovy a Fakultni nemocnice Hradec Kralové, Hradec Kralové

fI. interni kardioangiologicka klinika, Fakultni nemocnice u sv. Anny v Brné a Centrum prenatalini diagnostiky Brno, Brno

s Ustav klinické a molekularni patologie a lékarske genetiky (UKMPLG), Fakultni nemocnice Ostrava, Ostrava

h Lekafska fakulta Masarykovy univerzity a Centrum kardiovaskularni a transplantacni chirurgie Brno, Brno

"Interni kardiologicka klinika, Lékarska fakulta Masarykovy univerzity a Fakultni nemocnice Brno, Brno
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Dékuji za pozornost

rare.heart@ikem.cz

alice.krebsova@ikem.cz
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Reference
Metwork




Klinicko-geneticka konzultace by méla predchazet
molekularné -genetickému vysetreni

Pacient je informovan o principu a moznych vystupech molekuldrné genetického vysetreni (P/LP, VUS varianty)

V pripadé rozsahlych panelii genl je tfeba zvazit moZnost vedlejsich nalezi (jind dédicna onemocnéni)

Informovani o moznostech (primdrni) prevence onemocnéni u potomku
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,Variant of unknown signifikance® - VUS,
lasifikace 3, dle ACMG: PM2, PP3

Efekt nalezené varianty je aktualné zcela nejasny/neznamy
Varianta by neméla byt referovana pacientovi ani jeho oSetrujicimu Iékafi

Nelze na jejim zakladé upravovat terapii

Nelze na jejim zakladé prediktivné testovat pribuzné

Je vhodna opakovana re-analyza v intervalu cca 3-5 let
it?ﬂ;té!‘.

0
REeTerence



Multidisciplinarni tym — genetika v kardiologii

Prakticky
|ékar/spadovy
erelaler Lékar urgentni
Gynekolog mediciny
Lipidolog Pitvajici ékar

,MDT"

Kardiolog

Neurolog (détsky/dospély)

Arytmolog

Psycholog (dé&tsky/dospély)

Molekularni

etk Klinicky genetik
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Cardiomyopathy Patient
specialists

2023
Of car - Cardiologist with * Family/carer(s)

cardiomyopathy expertise * Psychologist
* Paediatric cardiclogist with * Patient associations
. v 7 ’ cardi athy ex I
Genetika soucasti ST
mezioborového tymu e aenchs
Authors/1
Alexandr:
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Roberto |
(Netherla et Genetika soucasti
* Heart failure team « Geneticist = Pathologist . , ,
Rudolf A. * Arrhythmia team * Other: cardiac surgeon, primary care /4 meZIOboroveho tymu
(United K * Cardiac imaging team physician, paediatrician, internist, -
. * Interventional cardiologist team sphrologist, ne '
Spain). K . : \ B!S nephrologist, neurologist,
( P )! Cardiologist with expertise dermatologist, endocrinologist,
Ruxandra in sports cardiology ophthalmologist, pharmacist,
Giuseppe rheumarologist etc.
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(United K
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Arbelo et al. 2(Figure 5 Muttidisciplinary care of cardiomyopathies, *The list presented is not exhaustive and represents examples of specialties that often interact in the
cardiomyopattcare of cardiomyopathy patients.
3503-3626, https://doi.org/10.1093/eurheartj/ehad194



\T{-ﬁ repocardial inehaemia
1

Evaluation of patient

characteristics and
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Brain and chest CT scan (Class: 1)
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Collect blood sample for toodcology
and penetic cesting (Class [)

Review/Repear BECG (Class )
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5.2.4. Scenario 4: Sudden death victim
An algorithm for the evaluation of SD victims is presented in Figure 7.

Potential genetic cardiac disease can be identified in 25-4%9% of
cases of SCD in the young (<<50 years of age). This may also affect
relatives of the deceased.”*>%>" To find the cause of death, it is im-
portant to collect all available data on prior symptoms, comorbid-
ities, and family history,*=%41%-262283

The main role of autopsy in 5D is to establish the cause of death,
An expert cardiac pathologist alters the initial diagnosis in 41% of
cases, highlighting the need for expert evaluation.”** %% Inherited
cardiac diseases identified at autopsy include cardiomyopathies
(HCM, DCM, ARVC) and premature CAD. 77576 A axicology
screen can reveal drug overdose or polypharmacy in 31-56% of
young SD cases.”*"**% In autopsy-negative cases with negative toxi-
cology, the term sudden arrhythmic death syndrome (SADS) may be
applied and primary electrical diseases are potential
causes.”™ "7 Retaining tissue for DNA extraction is important
for post-mortem genetic analysis, where the yield can be as high as
one out of thF'EE'..‘EajE?‘:m

Clinical evaluation of first-degree relatives is important if the cause
of death after autopsy is unknown (Section 5.2.5, scenario 5) or

irrhythrinas anu uic
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nd Congenital Cardiology (AEPC), European Heart Journal, Volume 43, Issue 40, 21 October 2022, Pages 3997—
//doi.org/10.1093/eurheartj/ehac262



Aortalni syndromy
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Developed by the task force on the managemei
and aortic diseases of the European Society of

Endorsed by the European Association for Cardi
(EACTS), the European Reference Network on R
Vascular Diseases (VASCERN), and the Europear
Medicine (ESYM)

Authors/Task Force Members: Lucia Mazzolai @ *7, (Ch
Gisela Teixido-Tura @ %, (Task Force Co-urdmator} (Sp
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Diagnosis

Wascular + Increase awareness

s * CWRFs management
* Screening |
* Genatic counselling ‘j
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Prevention 1
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|

* Regular fellow-up
» Optimal medical
treatment %
* CVRFs mamagement |
* Patient education
* Patient’s milored
Exarcie targees and goals
therapist » Family screening, if ; f
Appropriage e

Follow-up
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Goals

+ Prevent development of peripheral and

aortic atherosclerosis

« Prevent aortic dilation or lesions

« Improve patients’ QoL and functioning

+ Reduce risk of MACE and MALE

» Improve survival

* Reduce the risk of hospitalization

+ Reduce the need for intervention/surgery

= CHinical assessment

* Funcrional assessment

+ Qob assessment

* Usa of nan-invasive ool |

* Imaging, if appropriate ',’

* Dprimal medical

= Patient education
= CWRFs control
= Exerciselrehabiditation

» Meed for intervention/ |

+ Screen patients at risk of PAAD
+ Enable early access to treatment
- Ensure optimal medical treatment

Cardiac
wrpeon

CV radiclogist

¥
i
Treatment

CV intensive
care specialist
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ErEarment

programmes

a0 ; Anaesthetise

Mephralogist

Initial steps
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Mazzolai et al, 2024 ESC Guidelines for the management of peripheral arterial and aortic diseases, European Heart
Journal, Volume 45, Issue 36, 21 September 2024, Pages 3538-3700, https://doi.org/10.1093/eurheartj/ehae179




