Vyznam genetickeho
testovani u NDLVC

e.>*Y, European

.. ,.\ P

0 e Reference
P Network

. . é
for rare or low prevolence
complex ciseases

& Network
Heort Diseoses
(E3N GUAFRD-HEART)

® Member

Institut klimicke a experimentsini
mediciny - Kinika I:adiologe
Centrum vysoce spacicizowré péce

o pocenty s d&ddnmym kardiovaskuiGnmem
onemoCneEnEm

Doc. MUDr. A. Krebsova Ph.D. a spol.

Centrum dédiénych kardiovaskularnich onemocnéni, IKEM



ESC Guidelines 17

@ESC ~

Europeat
of Cardic

Cardiomyopathy Patient
specialists support

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

cardiomyopathy expertise * Psychologist
* Paediatric cardiologist with * Patient associations
H ) P cardiomyopathy expertise
Genetika soucasti P
mezioborového tymu pCardiac genenc
counsellor @
Authors/1 . Y |
R
Alexandr /1.
Juan R. Gi | /]
Roberto |
(Netherla i Genetika soucasti
* Heart failure team - Geneticist + Pathologist . , ,
RUd.olf A. 2 Arrh)’[hmia team = Other: cardiac surgeon, Primar)l care mezlobo roveho tym u
(Uﬂlted K * Cardiac imaging team physician, paediatrician, internist,
(Spain) K * Interventional cardiologist team nephrologist, neurologist,
’ * Cardiologist with expertise dermatologist, endocrinologist,
Ruxandra in sports cardiology ophthalmologist, pharmacist,
Giumppe rheumatologist etc.
(Denmarlk
Sanjay Shi Other related Other related
James S. \ cardiology experts specialties?®
(United K
1:-31.:' ‘s European > @Esc—
L LAY
-."..':;I v Reference 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

L -I" Network cardiomyopattcare of cardiomyopathy patients.

for rare or low prevalence 3503-3626, https://doi.org/10.1093/eurheartj/ehad194
complex diseases




Genetika v kardiologii - NDLVC

- Klinicko geneticka konzultace, sestaveni rodokmenu a urcCeni
pribuznych v riziku

- Kaskadovy rodinny screening pribuznych v riziku
- Molekularne geneticke vysetreni

- VySetfeni nosiCstvi nalezené DNA varianty u rodinnych pfislusniku (tzv.

segregace)

$

Individualizace pece, primarni prevence nahlé srdecni
smrti, event. primarni prevence onemocneni u potomka
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Kaskadovy rodinny screening

Kardiologické vysSetreni jedincu v riziku
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Vyznamne se prekryvaji s rozeznanymi genetickymi
priCinami dilatacni kardiomyopatie (DCM)

DSP (desmoplakin)
DES (desmin)
LMNA (lamin A/C)
FLNC (filamin C)
RBM20

PLN
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Arbelo et al. 2023

Table 21 High-risk genotypes and associated predic-
tors of sudden cardiac death

Annual
SCD rate

Gene Predictors of SCD

LMNA’85.18-6.438.541,865.878,879 5-10%

Estimated 5-year risk of
life-threatening arrhythmia
using LMNA risk score
(https:/imna-risk-vta.fr)
LGE on CMR

LVEF < 45%

5-10% Male

Female and any of the
following: LVEF <45%,
NSVT, LGE on CMR, >200
VE on 24h Holter ECG

Estimated 5-year risk of

FLNC-truncating 5-10%

2 866867 B8O
variants

TMEM 43568581

PLN542862:883 3-5%

life-threatening arrhythmia
using PLN risk score
(https:/pinriskcalculator.
shinyapps.io/final_shiny)
LVEF < 45%

LGE on CMR

NSVT

LGE on CMR

LVEF < 45%

LGE on CMR

LVEF < 45%

DSpIESs 3-5%

RBM20%° 3-5%

© ESC 2023



Genetické nalezy v CR

(data PS Kardiogenetika pfi SLG CSL JEP)

DCM (Nr. 1686 probandu)

LP/P VUS NS
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Level Count %
TTN 236| 53.2
MYH7 33 7.4
LMNA 25 5.6
FLNC 20 4.5
DSP 16 3.6
RBM20 15 33
TNNT2 15 3.3
MYBPC3 11 2.5
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Genetické nalezy v CR
(data PS Kardiogenetika pfi SLG CSL JEP)

ACM/ARVC (Nr. 343 proband()  [Gene Count %
PKP2 50 58.8

DSP 9 10.5

FLNC 4 4.7

TTN 4 4.7

| MINA 3 35

SCN5A 3 3.5

DSC2 2 2.3

DSG2 2 2.3

MYBPC3 2 2.3

o " » MY HT 2 23

BES 1 1
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Dopady genetiky do klinické péce o pacienty s NDLVC 1:
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Geneticka stratifikace rizika CA u NDLVC

LMNA-risk VTA calculator

Risk Prediction Score for Life-Threatening Ventricular
Tachyarrhythmias in Laminopathies

Sex ®Male O Female
Non-missense LMNA @ves Ono Non-missense mutations include insertions, deletions, truncating mutations or
mutation : mutations affecting splicing
AtTo-imrioaliy . ) o P!a.zse select the )Txghest degree. 1st degree AV block corresponds fo >0.20 sec
blod O Absent @ 1stdegree (O High degree PR interval and high degree AV block to type il 2nd cegree or 3rd degree (and
not fype | 2nd degree)

Non-sustained

Sk S¥es ®No NSVT corresponds r? >3 consecutive .wmcu(m cm?_c\‘e.ms ot a rate 2120
tachycardia bpm on 24-h ambuitatory electrocardiographic monitoring
Left ventricular '
ejection fracti 45 % Left ventricular ejection fraction megsurement derived from echocardiogram

288 %

Life-Threatening Ventricular Tachyarrhythmias is defined as 1) sudden cardiae death, 2) appropriate ICD therapy, Gefined as a shock
to terminate ¢ VTA, or 3) other manifestations of hemodynamicolly unstable VA

(httpS://Imna'riSk'Vta-fr/: Wahbi K, Circulation 2019

komorovym arytmii ¢asto predchazi symptomaticky
AVB a nsVT
vysoka penetrance v rodinach




Geneticka stratifikace rizika CA u NDLVC

DSP risk score for prediction of 5-year VA risk

VA free survival (%)

100+ |
Female sex x (0.735)
+ 90-
I
T’l JHJIUH.J"LFYL NSVT x (0.592)
80+
+
In (24-h PVC
ﬂwﬁ‘ﬂ\h(— burden) x (0.199) 70-
+
0l = 0-5% predicted risk
LVEF < 50% X (0531] 5-20% predicted risk
w— >20% predicted risk
+
Mod 5{] T T T T
erate to '.ifevere x (1.71) 0 1 2 3 B 5
A, RV dysfunction L Time (year)
' h 186 154 118 97 81 58
- 217 182 156 132 108 87
5-year risk for VA = 1-(0.929)=+0)
68 57 48 41 38 28

Carrick et al. 2024



Geneticka stratifikace rizika CA u NDLVC

p.Arg14del founder v

ator provides patients without prior sustained VA who have the pathogenic PLN (Phospholamban)
ariant with individualized estimates of their risk for developing sustained ventricular arrhythmias in the 5-

year period following their initial clinical assessment. These predictions are based on the previously published risk model from

Verstraelen et al.

S-year VA Risk:

Low Amplitude QRS on ECG:

yes

No

Left Ventricular Ejection Fraction:

0

T-Wave Inversions (Anterior + Inferior Leads):

|0

24 hour PVC Burden on Ambulatory Monitoring:

|0

Calculate Risk

Clear «  V CR velmi vzacny, navic nelplné penetrance v zachycenych
rodinach, hlavné Zeny s arytmii ve smyslu DCM/NDLVC

PLN Risk Calculator



https://www.acm-risk.com/pln_risk.html

(5] https://www.acm-risk.com
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High risk genotype:
LMNA

DSP

FLNC

PLN

RBM20
TMEMA43
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NDLVC-5y risk score for the prediction of 5-year MAE risk

Male sex

LVEF <45%

NSVT

Septal LGE

RLP LGE

PVs/LPVs HR

M-Infl

X 0.8605
+

X 1.6967

4

X 1.1288

+
X 0.6929

+

X 0.2275

-

X 1.5336
+

X 2.7535

\_Y_I

Pl

S5-year risk of MAE:
1 - (0.99600731958437)=

% predicted risk

Event-free survival probability
1.00

-y '.r_l ' P e o ey oo
. . - . A -
0.75 s
0.50
0.25
Number
at risk
(number 0.00
0 12
of events)
Class 1 75 (0) 75 (0)
94 (0) 93 (2)
ss 3 31 (0) 24 (7)
48 (0) 36 (14)

5-20% >40%

.......

Time (months)

24 36 48 60
750) 74 (1) 74 (1) 73 ()
89(5) 89 (5) 89 (6) 88 (6)
24(7) 23(8) 21(10) 20 (11)
23(26) 18(30)  18(30) 16 (32)

Peretto et al. 2026
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Odhad progndézy onemocnéni u probandu

Survival free of heart transplantation or implantation

of VAD
1.0
09 \ﬁ:““:‘:‘i‘x
_ 0 8 lv-‘.\“- .““‘-—a......‘m‘“‘-_—‘
s 0 me i, T Genotype
€ 07 e Wy B
E . e N .. JPENegative or benign variants
7 0.6 L“L\ l...,_iL 2
o s s Variants of unknown
é 0.5 L L. significance
g 04 1 2+ ACMG class 4-5 TTNwv
Q03 B ol 1 .
% ACMG class 4-5 nonfTN
0.2 < variants
0.1 -
0.0

0 12 24 36 48 60 72 84 96 108 120 132 144
Months
Atrisk: 386pts 308pts 169pts 78pts  3dpts  llpts 10pts

y European
30 Reference
®' Network

for rore or low prevalence
complex diseases

Non-TTN variants — functional annotation
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Odhad rizika vzniku onemocnéni u pribuznych, dosud
asymptomatickych nosic¢u P/LP varianty:
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Factors Related With Development of DCM

Cardiomyopathy in Dilated Cardiomyopathy

(DCM) Genetic Carriers

Penetrance of DCM
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Follow-Up (Years)

Penetrance of DCM at 5 Years 12.3%%

0304 logrank P =0.015




Preimplantacni diagnostika — primarni prevence
onemocneéni u potomku

Looking for the genetic alterations
that affect a particular gene,

one can avoid the transmission

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

Chromosomal alterations

affect either the number or the HH HH
structure of chromosomes.

This technique allows their
detection as well as the detection
of other alterations, such as, H H

Turner and Down syndromes.

o Genetic study
Following the in vitro fertilization
/ and before transfer into the uterus,

/ a study of the genetic material
y of the embryo is carried out
/ 10 detect possible genetic

It is performed when the embryos
are between 6 and 8 cells,
usually on day 3 of development.

defects.

@ Embryo Biopsy
A biopsy is performed on each

& of the embryo to discard those @)@

A\, With concrete congenital flaws.

\
\
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The embryos

that are not transferred
for rare or low prevalence can be frozen
complex diseases
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Genetické vysetreni je nedilnou soucasti SirsSi diagnostiky kardiomyopatii véetné NDLVC
Dosud znamé vysledky genetiky se u NDLVC prekryvaji s jinymi typy kardiomyopatii

Genetika prispiva k:

. individualizaci péce o nemocného probanda  — odhad rizika srdecni zastavy
- odhad pribéhu onemocnéni

. individualizaci péce pribuzné — presné urceni jejich rizik

. urceni jisté pricinné varianty DNA umozni v rodinach primarni prevenci onemocnéni
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(B Kardiogenetika Novinky Onas  Klinicka péfe  Laboratornidiagnostika  Zdroje = Kontakt Q

Komplexni prehled
kardiogenetiky
pro odborniky

Propojeni klinické péce, laboratorni diagnostiky a vyzkumu s cilem
vcasné diagnostiky a prevence nahlé srdecni smrti.
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Deékuji za pozornost!

www.kardiogenetika.cz

N alice krebsova@ikem.cz
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http://www.kardiogenetika.cz/
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NGS - Geneticka Heterogenita dedicnych KVO
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VySSi pocCty vysetrenych genu prinasi vyssi pocty VUS

European

" Reference

Network

for rare or low prevalence
complex diseases

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

2
(40.3%)
%
(20.2%)
SCD and CM 184 Dx grade 45 genes classified by
and borderline genes ClinGen cardiovascular

panels as = moderate
Panels

Gronding et al. 2023
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ikace 3, dle ACMG: PM2, PP3

Efekt nalezené varianty je aktudlné zcela nejasny/neznamy
rianta 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




