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Risiko nahlé srdecni smrti (SCD)

Posmrtna genetika
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Kaskadove vysetreni v rodiné musi byt soucasti
genetickeho vysetreni

Kardiologické vysetreni jedincu v riziku

 Kardiologicka dispenzarizace s
kompletni multidisciplinarni péci

» Nabidnout vySetfeni potomku

(vySetfeni od cca. 10. roku zivota)
(kaskada)
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» Pokracovani v pravidelnych kontrolach
(2-5 let) kvlli moznosti opozdéného
rozvoje onemocneéni
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@ E SC Europe @ E SC European Heart Journa @ ESC European Heart Journal (2024) 00, 1-163 ESC GUIDELINES

Eurcpean Societ . .
rL..r, | ’ . ¥ hittpsifi European Society https:/idai.org/10.1093) European Society https://doi.org/10.1093/eurheartj/ehae179
al Lardiclogy of Cardiology of Cardiology

2022 ESC G 2023 ESC Guidel 2024 ESC Guidelines for the management
of cardiomyopat of peripheral arterial and aortic diseases

patients wi
. Developed by the task' Developed by the task force on the management of peripheral arterial
preve NEION cardiomyopathies of th and aortic diseases of the European Society of Cardiology (ESC)

Authors/Task Force Membe ENdorsed by the European Association for Cardio-Thoracic Surgery
Developed by tt Alexandros Protonotarios @ (EACTS), the European Reference Network on Rare Multisystemic
ventricular arrh juan R. Gimeno ©% (Task Fc Vascular Diseases (VASCERN), and the European Society of Vascular

death of the Eur Roberto Barriales-Villa ® (s Medicine (ESVM)

(Netherlands), Elena Biagini Authors/Task Force Members: Lucia Mazzolai @ *T, (Chairperson) (Switzerland),

Endorsed by the RUd,OIf A. .de Boer © (Nethe i 0 Teixido-Tura %, (Task Force Co-ordinator) (Spain), Stefano Lanzi © ¥,
Cnngenital Card (Unr'ted Klr:lgcllom), Marcus F (Task Force Co-ordinator) (Switzerland), Vinko Boc @ (Slovenia),

(Spain), Kristina H. Haugaa ( gq,5rdo Bossone (Italy), Marianne Brodmann ® ' (Austria),
Ruxandra Oana Jurcut © (Rt pjessandra Bura-Riviére © (France), Julie De Backer © 2 (Belgium),
Giuseppe Limongelli © (Italy gepastien Deglise @ (Switzerland), Alessandro Della Corte © (Italy),
(Denmark), lacopo Olivotto Christian Heiss ©® (United Kingdom), Marta Katuzna-Oleksy ® (Poland),
Sanjay Sharma © (United Ki Donata Kurpas ® (Poland), Carmel M. McEniery ® (United Kingdom),
James S. Ware © (United Kingdom), Juan Pablo Kaski @ ¥!, (Chairperson)
(United Kingdom), and ESC Scientific Document Group
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Co rikaji ESC doporuceni

Stanovuiji kritéria, podle kterych je treba stanovit diagndzu dédiéného kardiovaskularniho onemocnéni

Stanovuji indikace ke genetickému vysetreni — rozhodnuti osSetfujiciho kardiologa

Jednohlasné vSechna stanovuiji, Ze molekularné genetickému vysetreni musi predchazet klinicko geneticka
konzultace

Stanovuji geny, které jsou jednoznacné asociovany s danym onemocnénim a tyto maji byt v klinickém kontextu
analyzovany

Doporucuji metody molekularné genetického vysetreni

Stanovuji doporuceni k individualizaci péce dle konkrétnich genotypu (rizikova stratifikace dle genotypu)
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molekularné -genetickému vysetreni

Pacient je informovan o principu a moznostech molekularné genetického vysetreni (P/LP, VUS varianty)

V ~2hlych panell genu je treba zvazit moznost vedlejsich nalezu (jina dédicna onemocnéni — ACMG
MuSI to
toy vse da
mOZnOSthnet ge”etlk” 5 ~ /. moznostech (primdrni) prevence onemocnéni u
Ické :
e €ho po, dce (
sestra)/ kreg
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A< 3 ‘% Gebardensprache

Brriekammer Berlin

Leichte Sprache

& Mitgliederportal

Arzt:innen  Medizinische Fachangestellte  Patient:innen  Aktuelles Service & Kontakt Recht Kammer

O Seite Zuletzt gedndert:

Fachgebundene genetische Beratung 1e-11-2024
Relevanz:

Information tber die Beratungsinhalte auf die genetische Beratung schriftlich verzichtet. Die genetische Beratung kann
sowohlim Zusammenhang mit einer sogenannten diagnostischen genetischen Untersuchung, als [...] enen genetischen
Beratung verfiigt, den Vertreter genetisch beraten und der Vertreter nach § 8 Abs. 1 GenDG eingewilligt hat. Welche
Qualifikation ist fiir die Durchfiihrung der genetischen Beratung erforderlich [...] regelt das Gesetz die Pflicht zur
genetischen Beratung im Zusammenhang mit einer genetischen Untersuchung. Das Gesetz legt dabei fest, in welchen
Féllen eine genetische Beratung nur angeboten werden soll und

> Sejte ansehen

i Veranstaltung
Wissenskontrolle zum Erwerb der Qualifikation zur
fachgebundenen genetischen Beratung

04.06.2025

nach dem Gendiagnostikgesetz

Zuletzt gedndert:
11.03.2025

Relevanz:

- ZurVeranstaltung
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What does a genetic counselor do?
MAYO CLINIC

Genetic counselors are health care professionals who have specialized education and training in the field of medical
COLLEGE OF MEDICINE

genetics. Using family history, a genetic counselor will assess individual or family risk of an inherited condition, such as a

AN D SCI EN C E genetic disorder or a birth defect.

Genetic counselors educate patients and professionals about genetic diseases and genetic testing options. They also
Home Academics Admissions and Tuition * advise patients on the social and ethical issues associated with a genetic disorder or genetic test result, and help patients
cope with a diagnosis of a genetic disease.

Scope of practice

< EKP'DI’E Healthcare Careers As members of the health care team, genetic counselors serve as educators to patients, physicians, other health care

Genetic Counselor

providers, and society. In a typical day, genetic counselors:

Determine risk for certain diseases or disorders
+ Analyze family health history to look for inherited health risks
+ Educate individuals regarding their chance for inheriting genetic diseases

» Guide and support individuals that are adjusting to the medical, psychological, and familial effects of genetic
diseases

+ Advocate on behalf of a patient with their insurance company to ensure genetic testing is coverad

Specializations

Genetic counselors might choose to specialize in a particular area or they may provide general care. Some areas they
might specialize in include:

* Cardiology

» Neurclogy

* Oncology
European » Pediatrics
Reference * Preconception
Network . Pronatal
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ESC guidlines - Expertni centra v CR

MDT UK
Praha

MDT Ceské MDT
Budéjovice EN HK

Centralni
geneticka

’ MDT MU
data baze Brno

MDT FN
Olomouc

MDT FN MDT FN
Plzen Ostrava

www.nhahleumrti.cz

Il. mezioborovy seminar

POST MORTEM VYSETRENI NAHLE SRDECNi SMRTI

Akci porada Ustav soudniho lékafstvi LF UK a FN Hradec Kralové v souladu se stavovskym predpisem CLK €. 16 a

je ohodnocena 3 kredity.
Datum konani: 13.09.2024 | 9:00-16:00
Misto akce: Vyukoveé centrum LF v Hradci Kralové,
areal Fakultni nemocnice Hradec Kralové, Sokolska 581
Garanti akce:  prof. MUDr. Petr Hejna, Ph.D., MBA

doc. MUDr. Petr Pafizek, Ph.D.

Program

9:00-9:05 Uvodni slovo a privitani
EC—velkd
poslucharna

Petr Hejna (USL LF UK a FN
Hradec Kralové, Ceska
spolecnost soudniho lékarstvi a
soudni toxikologie)

I. blok — Post mortem kardiogeneticka diagnostika u ndhlé srdeéni smrti v CR

9:05-9:20 Keynote lecture

9:20-9:30 Dosavadni vysledky post mortem kardiogenetického
vysetfeniv CR

9:30-9:45 Centralizovana databaze nahlé srdeéni smrti a

spoluprace napfit soudnélékafskymi pracovisti

9:45-10:00 Wyzkum aterosklerdzy — zpracovani vzorki a.iliaca

Moaria Senkefikova

(OLG, FN Hradec Kralové)
Alice Krebsova

(Centrum dédi¢nych
kardiovaskularnich
onemocnéni, IKEM Praha)
St&panka Pohlova Kuterovd
(Ustav soudniho léka¥stvi LF UK
a FN Hradec Kralové)

Marek Kollar

(Pracovisté klinické a
transplantaéni patologie, IKEM
Drahal



Zavery — jak zlepsit dostupnost genetického vysetreni

Spolecné pracovat na budovani a rozvoji regionalnich center

Aktivné spolu s SLG CSL JEP pracovat na Upravé vzdélavani:

Akreditace ke klinické genetickému poradenstvi v ramci vlastniho oboru
(kardiologové, onkologové, neurologové, hepatologové.....)

Vzdélavani sester — specializovana geneticka poradkyné (,,genetic councellor®)

Zrychleni molekularné genetické analyzy? — rWGS, dlouhé segmenty — NOVE vyzvy
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Dekuji za pozornost

rare.heart@ikem.cz

alice.krebsova@ikem.cz
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ESC doporuceni k molekularneé genetickéemu
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€ 100 genu | 4 4500 20 000 ‘ ?? genU
o genu genu

= 228 genu = c c
S8 2 = e
g v v ]
g > > ©
< >

-
;:'.:_‘, E“ Eul'ﬂPEﬂn
o 3 Reference

ege’ Network

complex diseases



ESC doporuceni urcuji - pevné asociované geny
S onemochenim

Kardiomyopatie
Arytmické syndromy, vcetné srdecni zastavy

Aortalni syndromy

* Celkem 153 genu
* k dispozici na www.nahleumrti.cz
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http://www.nahleumrti.cz/

Co referovat?

Referovat jen P/LP varianty v pevné asociovanych genech

Problematiku VUS prenechat expertnimu centru

DNA P/LP (VUS) varianty genech ne s jistou asociaci k onemocnéni
prenechat expertnimu centru
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VySSi pocCty vysetrenych genu prinasi vyssi pocty VUS
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50

30

Proportion of patients carrying at least one variant (%)

Bl re
VUS
75
T (33%)
o
(23.7%)
SCD SCD and CM
53 Dx grade genes 151 Dx grade genes

SCD and CM 184 Dx grade

Panels

(40.3%)

and borderline genes

(202%)

45 genes classified by
ClinGen cardiovascular
panels as = moderate

Gronding et al. 2023




Variant of unknown signifikance” — VUS,
klasifikace 3, dle ACMG: PM2, PP3 —dle ESHG

Efekt nalezené varianty je aktudlné zcela nejasny/neznamy
Varianta by neméla byt referovana pacientovi ani jeho oSetfujicimu lékafi

Nelze na jejim zakladé upravovat terapii

Nelze na jejim zakladé prediktivné testovat pfibuzné

Je vhodna opakovana re-analyza v intervalu cca 3-5 let
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Doporuceni pro... | Guidelines

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

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

Alice Krebsova?, Eva Kutilkova?, Veronika Zouk
Petra Peldova®, Lenka Piherova“, Pavel

erni kardiologicka klinika, Lékarska fakulta Masarykovy univerzity a Fakultni nemocnice Brno, Brno



http://www.kardiogenetika.cz/www

Pevné asociované geny

— kardiomyopatie

HEXN

REM20
SCHNSA
THNNC1
THMIZ
THMIZK
THNNT2
TPM1
TN
VCL
ABCCH
ACTCA
ACTNZ
ALPK3
BAG3
CACMNAIC
CAVE
COX15
CRYAB
CSRP3

Transcript (Clinv inheritance

MM_002230.4
MM_170707 4
MM_001005242.
MM_002667.5
MM_024334.3
MM_005159.4
NM_001103.4
MM_004281.4
MM_001927 4
MM_004006.3
MM_004415 4
MM_000117.3
MM_001458.5
MM_000410.4
MM_020433 5
MM_170707.4
MM_000257.4
MM_144573 4
MM_002667.5
MM_001134363.
MM_000335.5
MM_003280.3
MM_000363.5
MM_(15978.3
MM_001276345.
MM_001018005.
MM_001267550.
MM_014000.3
MM_020297 4
MM_005159.4
MM_001103.4
MM_020778 4
MM_004281.4
MM_000719.7
MM_033337.3
MM_004376.5
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MM_001289808. AD; AR

MM_003476.5 AD

evidence
definitive/strong
not available
definitive/strong
moderate
definitive/strong
moderate
moderats
definitive/strong
definitive/strong
definitive/strong
definitive/strong
not available
definitive/strong
not available
moderate
definitive/strong
definitive/strong
moderats
definitive/strong
definitive/strong
definitive/strong
definitive/strong
moderate

not available
definitive/strong
moderate
definitive/strong
moderate
definitive/strong
definitive/strong
moderate
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
moderate
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MM_001827 .4
MM_001159699.
MM_001458.5
MM_000144.5
MM_000152.5
MM_000169.3
NM_020433.5
MM_002294.3
MM_007078.3
MM_000256.3
MM_000257.4
MM_000432.4
MM_000258.3
MM_002667.5
NM_016203.4
MM_002834.5
NM_002830.4
NM_006912.6
MM_001151.4
MM_003280.3

EEEEEEE

EE556656586865
% &

AD; AR
AD

definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
moderale

definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
definitive/strong
moderate

5335353838338 333§33%

k dispozici na www.nahleumrti.cz

HCM Phenocopr GLA

HCM Phenocopy LANMP2

HCM Phenocop: mitochondrialni
HCM Phenocopr PLN

MM_000169.3
MM_0022594.3

MI_002667 5

AL
X¥LD
it
AD

not available
nof available
nof available
nof available

no
no
no
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Ktere geny vysetrovat (celkem 153 genu
— arytmické syndromy

A B C O E F G H |
Group Dizease Gene Transcript (Cliny inheritance evidence ACMG genes for secondary findings (LP/P)
Brs SCH5A MM_0003355  AD definitive yes
CPVT CALMA HM_00688586 AD strong yes
CPVT CALMZ HM_0017436 AD strong yes
CPVT CALM3 MM_005134.4 AD strong yes
CPVT CASC2 MM_0012324 AR definitive yes
CPVT KCHJ2 MM_0008913  AD definitive no
CPVT RYR2 HM_0010353  AD definitive yes
CPVT TECRL MM_001010874. AR definitive no
CPVT TRDN HM_006073.4 AR definitive yes
LOTS CACHNAIC MM_000719.7  AD definitive/moder: no
LOTS CALMA MM_0058858 AD definitive yes
LATS CALM2 MM_0017436 AD definitive ]
LOTS CALM3 MM_005184.4 AD . o o °
we e wiooss o ® J€ K dispozici na www.nahleumrti.cz
LaOTS KCHEZ2 MM_1722012  AD
LTS KCHH2 HM_0002354  AD
LOTS KCHJ2 MM_000891.3  AD Cennimve (A1S) no
LOTS KCHO1 MM_000218.3  AD; AR definitive yes
LOTS SCH5A MM_000335.5  AD definitive yes
LOTS TRDM MM_006073.4 AR ztrong yes
SQTS KCHH2 MM_0002354  AD definitive yes
SQTS KCHJ2 HM_000891.3  AD moderate no
BQTS KCHO1 MM_000218.3  AD; AR strong yes
AN

SOTH Sl C443 MM 05070 4 stronnfmnderafe nn
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Které geny vysetrovat (celkem 153 genu

— aorta

ni syndromy

Group

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD

Syndromic HTAD
Mon-syndrommic HTAD
Mon-syndromic HTAD
Mon-syndromic HTAD
Mon-syndromic HTAD
Mon-syndromic HTAD
Mon-zyndromic HTAD
Mon-gyndromic HTAD
Mon-syndrommic HTAD
Mon-syndromic HTAD
Mon-syndromic HTAD
Mon-syndromic HTAD
Mon-syndromic HTAD
Mon-zyndromic HTAD

Rare syndromes/disease entiti
Rare syndromes/dizease enti
Rare syndromes/dizease enti
Rare syndromes/dizease entit

Rare syndromes/disease enti
Rare syndromes/disease enti
Rare syndromes/disease enti
Rare syndromesddisease entiti

Dizease Gene
Loeyz—Dietz SMADSZ
Loeyz—Dietz TGFB2
Loeys—Dietz TGFB3
Loeyz—Dietz TGFER1
Loeyz—Dietz TGFBR2
Marfan FEMN1

Transcript (Clin' inheritance
MNM_0055902 4
MM_003238 6
MM_003239.5
MM_004612 4
MM_003242 6
MM_0001358.5

Meester—Loeys BGHM
Multisystemic sn ACTAZ
Wascular Ehlers- COL3A1
FLMA deficiency FLMA
MNon-syndromic | ACTAZ
Mon-zyndromic | FEM1
Mon-zgyndromic | LOX
Mon-syndromic | MFAPS
Mon-zyndromic | MYH11
MNon-zyndromic | MYLE
MNon-zyndromic | PRKG1
MNon-syndromic | SMAD2
Mon-zyndromic | SMAD3
Mon-gyndromic | TGFB2
Mon-syndromic | TGFB3
Mon-zyndromic | TGFBRA
MNon-zyndromic | TGFBR2
Arterial tortuosity SLC2410

1§ Bicuspid aortic v MAT2A
i Bicuspid aortic v HOTCH1

Juvenile polypos SMAD4

ig Polycysfic kidne' PRD1
1§ Polycysiic kidne' PED2
i§ Shprintzen— Gob SKI

i syndr HCMN4

NM_001711.6
NM_001613 4
NM_000090.4
NM_001110556.
NM_001613.4
NM_000138.5
NM_002317.7
NM_003480 4
NM_002474 3
NM_053025 4
NM_001098512.
NM_005901.6
NM_005902.4
NM_003238 6
NM_003239.5
NM_004612.4
NM_003242 6
NM_030777 4
NM_005911.6
NM_017617 5
NM_005359.6
NM_001009944.
NM_000297 4
NM_003036 4
NM_005477 3

LR

AR
- XLR; XLD

AR
AR

G566 66P550666060660606066F66FB6666EDE

evidence

definitive/strong
definitive/strong
stromg

definitive
definitive/strong
definitive
definitive
definitive
definitive
definitive/strong
definitive
definititve
strong
moderate
definitive

stromg

stromg

definitive

definitive
refinitive

UL avanaums
not available
definitive
definitive
definitive
definitive
definitive

ACMG genes for
yes
no
no
yes
yes
yes
no
yes
yes
no
yes
yes
no
no
yes
no
no
no
yes

LaTal
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no
yes
no
no
no
no
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ESHG www.nature.com/ejhg

REVIEW ARTICLE OPEN M) Gheck for updates
EMQN: Recommendations for genetic testing in inherited
cardiomyopathies and arrhythmias

Jesse B. Hayesmoore (', Zahurul A. Bhuiyan®, Domenico A. Coviello(?, Desirée du Sart®, Matthew Edwards (9°, Maria lascone (9°,
Deborah J. Morris-Rosendahl (3%, Katie Sheils”, Marjon van Slegtenhorst® and Kate L. Thomson '™

© The Author(s) 2023

Inherited cardiomyopathies and arrhythmias (ICAs) are a prevalent and clinically heterogeneous group of genetic disorders that are
associated with increased risk of sudden cardiac death and heart failure. Making a genetic diagnosis can inform the management of
patients and their at-risk relatives and, as such, molecular genetic testing is now considered an integral component of the clinical care

Supplementum uvedeny seznamy a transkrlpty genu pro jednotlivé dg.

: ely available, it is increasing -al laboratories to consolidate existing edge and
experience to inform and improve future practice. These rer.ommendatluns have been compiled to help clinical laboratories navigate
the challenges of ICAs and thereby facilitate best practice and consistency in genetic test provision for this group of disorders. General
recommendations on internal and external quality control, referral, analysis, result interpretation, and reporting are described. Also

included are appendices that provide specific information pertinent to genetic testing for hypertrophic, dilated, and arrhythmogenic
right ventricular cardiomyopathies, long QT syndrome, Brugada syndrome, and catecholaminergic polymorphic ventricular tachycardia.

European Journal of Human Genetics; https://doi.org/10.1038/541431-023-01421-w
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