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o o General o Phenotype-

Phenotype

management principles specific management

Symptom management

* Drug therapy
+ Mechanical circulatory
support/transplantation

Family screening and
genetic risk to relatives

* Genetic testing and counselling
+ Family screening and monitoring

+ GDMT for HF symptoms
- Aetiology-specific SCD
Prevention of disease- risk prediction
related complications

-SCD —ICD
« Stroke —» thromboembolic
prophylaxis

Lifestyle

* Exercise recommendations

* Pregnancy

* School, employment,
psychological support
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Autosomal dom. t with
incomplete penetr=  * and
variable severity/expr.  ‘vity

Av omal dominant with
:mplete penetrance

Sporadic presentation Low familial
(negative family history) aggregation
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Cardiomyopathy
specialists

« Cardiclogist with
cardiomyopathy expertise

* Paediatric cardiologist with
cardiomyopathy expertise
Specialist nurse

+ Cardiac genetic
counsellor

Heart failure team

Arrhythmia team

Cardiac imaging team
* Interventional cardiologist team
* Cardiologist with expertise

in sports cardiclog

* Family/carer(s)
* Psychologist
* Patient associations

- Geneticist = Pathologist

* Other: cardiac surgeon, primary care

physician, paediatrician, internist,
nephrologist, neurologist,
dermatologist, endocrinologist,
ophthalmologist, pharmacist,
rheumatologist etc.

Patient
support

Other related Other related
cardiology experts specialties? Arbelo et al. (2023)
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care of cardiomyopathy patients.
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Methods: NGS — targeted panels, CES/WES

Performing laboratory Method Number of 99 genes common to all laboratories
tested genes

FN Motol WES/CES 19425/6300
Fi
FN Ostrava NGS panel 253 “ 1 s
4517 0
Cytogenetic Laboratory - NGS panel 225 33 4
Brno g 1
21
A 23 12
Agel - Novy Jicin NGS panel 211 ; 0
0 12
1]
VFN Praha NGS panel 180 10
1. LF UK WES 18259 . 7 ’
FN Brno NGS panel 140
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Genes with definite association with CMPs
(according to ESC and ESHG guidelines)

Condition

HCM

HCM
Phenocopy

DCM

ARVC

RCM

European
Reference
Network

Genes

ACTC1, MYBPC3, MYH7, TNNT2, MYL2, MYL3,
TNNI3, TPM1

GLA, FHL1, FLNC, LAMP2, PLN, PTPN11, RAF1, RIT1,
TTR

DES, TTN, TNNT2, RBM20, MYH7, LMNA, FLNC,
DSP, BAG3, PLN, SCN5A, TNNC1, TNNTZ2, JPH2,
ACTCI1, ACTN2,NEXN, TNNI3, TPM1, VCL, DMD

PKP2, DSG2, DSC2, DSP, JUP, TMEMA43, PLN, DES,
FLNC

TNNI3, TNNTZ2, DES

Arbelo et al. (2023), Hayesmoore et al. (2023)
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Czech patients in total 3633 with any CMPs

Total
-emale
Viale

Vlean age

European
Reference

Network

3633
1202/3633 (33 %)
2431/3633 (67 %)
53 + 17

1350

1620

321

189

ACM/ARVC CMP DCM

HCM

126

27

LVNC RCM



Genetic yield in all CMPs

(3633 probands/patients)

Gene Count (%)

MYBPC3 262 24.8

TTN 248 23.5

MYH7 150 14.2

PKP2 56 5.3

LMNA 34 3.2

e DSP 29 2.7

23 % 25 % FLNC 29 2.7
TNNT2 28 2.6

TNNI3 26 2.4

LP/P vus NSF RBM20 17 1.6
European SCN5A 14 1.3

Reference TPM1 14 1.3
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Genetic yield in HCM (1620 probands)

28 %

LP/P

21 %

VUS

50 %

NSF

European
Reference
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Gene Count (%)
MYBPC3 241 52.3
MYH7 112 24.3
TNNI3 16 3.4
TPM1 11 2.3
TNNT2 9 1.9
PTPN11 7/ 1.5
LAMPZ2 6 1.3
GLA 5 1.1
PRKAGZ2 5 1.1
TTN 5 1.1
MYL3 4 0.8
Total 461




Genetic yield in DCM (1350 probands)
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Gene Count (%)
TTN 214 51.9
LMNA 25 6.1
FLNC 19 4.6
MYH7 19 4.6
DSP 16 3.8
TNNT2 13 3.1
RBM20 12 2.9
BAG3 11 2.6
MYBPC3 11 2.6
NEXN 9 21
Total 412

31%

LP/P

29 %

41 %

VUS

NSF




Genetic yield in ACM/ARVC (321 probands)

Gene Count (%)

PKP2 49 563
DSP 9  10.3
FLNC 4 4.5
TTN 4 4.5
LMNA 3 3.4
SCN5A 3 34 43 %
DSC2 2 2.3 27 % 30 %
DSG2 2 2.3
MYBPC3 2 2.3
MYH7 2 2.3 LP/P VUS NSF
European Total 87

Reference
Network
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Genetic yield according to clinical diagnhosis
RCM (27 probands), LVNC (126 probands)

33%

26 %

VUS

NSF

RCM

e Count (%)

E 3 272

IT2 3 27.2

| 1 91

C 1 91 .
BPC3 1 9.1 L%
11 1 9.1

f 1 9.1

] 11 LP/P
European

Reference
Network
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LVNC

Gene Count (%)
MYH7 13 34.2
TTN 10 26.3
RBM20 3 7.8
OBSCN 2 5.2
RYRZ2 2 5.2
TNNTZ2 2 5.2
ACTC1 1 2.6
ACTNZ2 1 2.6
FLNC 1 2.6
GATA4 1 2.6
Total 38

30 %

22 %

48

LP/P

VUS

NS




MYBPC3: Frequent DNA variants in Czech
population with regional distribution

Variant Frequency
NM _000256.3(MYBPC3):c.3697C>T (p.GIn1233Ter) 80

NM_000: v _000256.3(MYBPC3):c.3697C>T (p.GIn1233Ter).....predominates in
NM_000 Moravian and Silesian regions

NM_ 000250.3(IVIYBPL3):C.3 L9U+5G>A 12

NM_000256.3(MYBPC3):c.977G>A (p.Arg326GIn) 11

NM _003476.5(CSRP3):¢c.208G>T (p.Gly70Trp) 11

NM_000256.3(MYBPC3):c.814C>T (p.Arg272Cys) 9

NM 000256.3(MYBPC3):c.1028delC (p.Thr343MetfsTer7) 9
European

Reference
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Conclusions

r ™
O First Czech national, pseudoanomized, representative cohort, studying the genetic

architecture of heart failure (3633 patients).
\ y,

r ™
O Interlaboratory cooperation is crucial for standardisation of variant analysis and the
connection of family information among the molecular genetic laboratories.

. y,
r ™
O Genetic yield in CMPs is 29 %, most frequently mutated genes are MYBPC3, TTN, MYH7 and
PKP2.
. y,
r ™
[ Genetic architecture reflects the special characteristic of our central European
population, missing DNA variants in some genes (eg. TMEMA43, JUP, VCL, TNNC1, MYL3).
. Y,
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