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DILATED AND NON-DILATED CARDIOMYOPATHY

Building the bridge from phenotype to genotype towards precision medicine

Dilated The goal: the right patient, the right therapy, at the right time Non-dilated LV
ardiomyopathy Cardiomyopathy
(DCM) A CONTINUUM OF DISEASE (NDLVC)

LV dilatation and Overlapping phenotypes « Shared (epi)genetic drivers « Heterogeneous outcomes No LV dilatation

+ scar
systolic dysfunction

systolic dysfuncti

@ INTEGRATED DIAGNOSIS

Combine phenotype, genotype
and clinical data

@) PERSONALISED STRATEGY
Tailor management to patient-specific
risk and disease mechanism

0 LONG-TERM FOLLOW-UP

Dynamic monitoring and adaptation
as the disease evolves

Prognosis & risk reassessment
’ |/J Periodic re-evaluation of arrhythmic

and HF risk

€ PHENOTYPIC EVALUATION
THE 4 STEPS Define the clinical and structural phenotype
OF PRECISION

CARE

©)

Clinical assessment
Symptoms, signs, family history,
physical examination

Guideline-directed medical therapy
Optimize HF therapy (ACEIV/ARB/ARNI,
BB, MRA, SGLTZ2i, diuretics)

G Arrhythmic risk management

ECG
12-lead, signal-averaged, Holter,
exercise testing

Imaging & biomarkers
Serial imaging (echo/CMR), biomarkers
(NT-proBNP, troponin, strain)

ICD for primary/secondary prevention, |’ \)‘ 2
catheter ablation when indicated

Echocardiography
Chamber dimensions, systolic/diastolic
function, valvular assessment

characterization (LGE, T1/T2, strain,
fibrosis, edema, fat)

Risk Profile
(what it means)

Genotype
(what we find)

Pathogenic / likely pathogenic variants

« Gene expression & pathway analysis
« Penetrance, expressivity & modifier factors

Lifestyle & risk factor optimization
Exercise prescription, weight management,
smoking cessation, alcohol moderation

Reproductive & family counselling
Inheritance, family planning, psychosocial
support

Rhythm monitoring
Holter, implantable monitors,
remote monitoring

Adapt therapy as disease evolves
Step-up/step-down therapy based on
response and disease trajectory

* Polygenic risk & epigenetic modifiers Transition & survivorship

Cardiac MRI
@ Structure, function, tissue

Laboratory & biomarkers B Clinical trials & novel therapies
NT-proBNP, troponin, CK, inflammatory « Arrhythmic & HF risk estimation A Mechanism-based therapies, gene & RNA Long-term care, comorbidities,
S5 o5t 5 3 s o N therapies, precision biomarkers quality of life
L markers, iron studies, + genetic testing ) « Variant reclassification over time
A [ ke . 1 &
R o FAMILY SCREENING & CASCADE TESTING " 5

| nn? Identify at-risk relatives « Early detection « Personalized surveillance » Preventive strategies S
8 2,

ADDRESSING SHARED (EPI)GENETIC DRIVERS CLINICAL BENEFITS

~~~a Genetic variants ‘ Epigenetic mechanisms Cellular pathways | ® 0 Environment & lifestyle | i "“pw diag"ﬁs'ic'm"w
Sarcomeric, cytoskeletal, DNA methylation, Calcium handling, ‘ o) Exercise, infections, v/ Better risk stratification
desmosomal, nuclear W histone modification, energetics, autophagy, toxins, alcohol, diet, ‘ v/ Targeted therapy selection
lamina, ion channels, miRNA dysregulation, sarcomere integrity, ﬁ psychological stress, ‘ v P ion of sudden cardiac death
§‘ metabolic & others ‘ IncRNA & RNA editing inflammation, fibrosis, ‘ sleep, obesity, comorbidities ' Delay of heart failure progression
sgloganesia ‘ ‘ v Improved quality of life & survival

KEY ENABLERS FOR PRECISION CARDIOMYOPATHY CARE

tam? Data sharing & } Advanced imaging q Education & patient
g registries % @ “. empowerment I

& omics integration

0®@ Muttidisciplinary

Al & digital tools
B teams & ERNs

for prediction

Ethics, equity &
informed decisions

Rudolf A de Boer, et. al. EJHF 2026



Osnova

Co prinasi genetické vysetreni u NDLVC?

Co znamena vysledek pro pacienta arodinu?

Jak postupovat pri nalezu VUS?
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Co nam prinese genetika?
PACIENT S NDLVC

|

GENETICKE TESTOVANI

|

VYSLEDEK GENETICKEHO TESTOVANI

| |

ETIOLOGIE RIZIKO RODINA
Co je pficinou? Co to méni? Koho vysSetrit?
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Geneticka architektura NDLVC

SARKOMERA JADRO
. Vnéjsi )
Tlusty filament Jaderna
Tenky filament | obalka
Vnitrni

DESMOSOM

Cadherinové
proteiny

DscCz,
DSG2

SARKOPLAZMATICKE RETIKULUM

Habasko J, et. al. Cor et Vasa, 2026
(in press)
vytvofeno BioRender



Nalez varianty neni diagnoza

GEN VARIANTA PACIENT

Je vztah k Odpovida znamému Zapada do fenotypu

onemocneéni mechanismu 2 rodinné anamnézy?
prokazany? onemocneéni? ! 2y
FLNC U NDLVC jsou dulezité zejmena truncujici varianty.

Missense variantu hodnotime podle konkrétnich dukazu.

Nazev genu ani typ varianty sam o sobé neprokazuje kauzalitu.
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Jak Cist vysledek genetickeho vysetreni

P/LP VARIANTA

Patogenni /
pravdepodobné patogenni

Muze objasnit pric¢inu
pri souladu s
fenotypem

VUS

Varianta
nejasného vyznamu

Vyznam nalezu
neni jasny
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NEGATIVNI
VYSLEDEK

Bez prukazu
kauzalni varianty

Genetickou pricinu
nevylucCuje



Co vysledek znamena pro rodinu

NEGATIVNI
P/LP VARIANTA VUS .
VYSLEDEK
VySetreni vybranych
Cilené testovani pribuznych Nemame variantu
varianty muZe pomoci objasnit pro cilené testovani

vyznam varianty

Dalsi postup podie
vysledku
a klinického kontextu

Klinicky screening podle
rodinného a klinického
kontextu

Nenahrazuje
klinicky screening

Genetické testovani a klinicky screening rodiny maji odlisnou ulohu.
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ProcC je pro kardiologa dulezité znat

genetickou pricinu

DSP: mezinarodni kohorta nositelu P/LP variant

800 3,7 roku 17,4 %

se setrvalou

nositell P/LP variant median sledovani komorovou
DSP arytmii beéhem
sledovani

139 z 800 pacientli zaznamenalo arytmickou prihodu.

Gasperetti et al. Eur Heart J. 2025;46:362—-376. doi:10.1093/eurheartj/ehae571



DSP: arytmickeé prihody napric fenotypy

Incidence setrvalych komorovych arytmii (% za rok)

E—

ARVC NDLVC Bez fenotypu*

NDLVC: arytmickeé prihody i bez dilatace levé komory

* Bez splnéni kritériit ARVC, DCM nebo NDLVC pfi vstupnim vySetfeni.
Gasperetti et al. Eur Heart J. 2025;46:362—-376. doi:10.1093/eurheartj/ehae571



VUS

Variant of Uncertain Significance

VUS # patogenni varianta VUS # negativni nalez
Neni genetickou diagnozou Nalezena varianta existuje
Sama o sobé nema byt podkladem Zatim nevime, zda souvisi s
pro klinické rozhodnuti onemochénim

,Nejasny*“ je jeji vyznam, nikoli jeji existence.
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Co rozhoduje o vyznamu varianty
GEN / VARIANTA

POPULACE FUNKCNI DATA
Odpovida mechanismu?
Jak je varianta Casta? Co varianta skute¢né déla?
VUS ?
FENOTYP RODINA
Odpovida onemocnéni Segreguje s
pacienta? onemocnénim?

Cast diikazu pFinasi klinik: fenotyp a rodinna data.
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Kterou VUS ma cenu resit

PROC NALEZ DAL RESIT? CO MUZEME DOPLNIT?
Gen je asociovany s Podrobngjsi klinicka
onemocnenim a rodinna data
K dispozici jsou dalsi klinicka Segregacni analyzu u
nebo rodinna data vybranych pfibuznych

Cilem spole¢né diskuse je urcit, jaké dikazy chybéji a jak je ziskat.
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Modelovy pripad — VUS v genu FLNC

MODELOVA RODINA
|

Ma take

@ stejnou
, ' ?

Matka Otec Stryc z otcovy strany variantu:

Udaje nejsou k NDLVC NDLVC Ciler)é vySetfeni muze
dispozici Stejna VUS v genu Geneticky nevysetien pridat segregacni
FLNC dukaz
. Proband
NDLVC - VUS v genu
FLNC

Segregace muze pomoci objasnit VUS. Sama patogenitu neprokazuje.
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VUS v praxi

FENOTYP Upfesnit klinicky obraz a pribéh onemocnéni
RODINA Doplnit rodokmen a vybrat pfibuzné pro segregaéni analyzu
LABORATOR Zvazit nové dakazy, pfipadné funkéni / RNA analyzu

Segregacni analyza ma jiny ucel nez prediktivni testovani.

Nova klinicka informace muze byt divodem k prehodnoceni klasifikace.
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Co nalez znamena pro rodinu

Zname genetickou pricinu v rodiné

P/LP varianta vysvétlujici onemocnéni

Cilené vysetrime pribuzneé

|
| |

VARIANTA PRITOMNA VARIANTA NEPRITOMNA

Bez znamek onemocnéni?
Pravidelné sledovani lze
obvykle ukoncit.

Kardiologicke vysetreni
a pravidelné sledovani
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<8> Kardiogenetika

Co si odneéest...

GENETIKA Doplfiuje etiologii, riziko i pé&i o rodinu

NEGATIVNI o | -

VYSLEDEK NevylucCuje genetickou pfricinu

VUS Jeji vyznam hledame v klinickém a rodinném
kontextu

SPOLUPRACE Fenotyp a rodinna data mohou zmenit interpretaci

Pojd'me spolecné hledat vyznam nejasnych variant.

SLG.cz ORPHAkody/Vzacna onemocnéni  Databaze pracovist -

# » Asociace a pracovni skupiny » Ceska asociace preventivni kardiologie » CAPK sekce Kardiogenetika

CAPK sekce Kardiogenetika e Pracovni skupina pro kardiogenetiku



