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Co prinesla nova KMP Guidelines 2023?

Jan Krejci
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Do roku 2023 platilo déleni kardiomyopatii z roku 2008

Classification of the cardiomyopathies: a position
statement from the european society of
cardiology working group on myocardial and
pericardial diseases

| Cardiomyopathies ‘

| Hom || bcM | |ARVC| | RCM | | Unclassified |

N _

A qo |, INTERNI ' European Heart Journal (2008) 29, 270-276
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V roce 2023 byla predstavena ESC Guidelines pro KMP

@ ESC European Heart Journal (2023) 00, 1-124 ESC GUIDELINES

European Saciety hitps//doi.org/10.1093/eurheartjlehad194
of Cardiology

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

...CO se zmeénilo a co zustalo?
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Obecna definice kardiomyopatie zlistava...

@ ESC European Heart Journal (2023) 00, 1-124 ESC GUIDELINES

European Sociely pps:idoiorg/10.1093/eurheartjiehad194
of Cardiclogy

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Kardiomyopatie je definovana jako onemocnéni srdecni svalu zptisobuijici jeho

strukturalni ¢i funkcni poruchy v nepritomnosti ischemické choroby srdecni, hypertenze,

chlopenni ¢i vrozené vady, které by byly dostatecné vyznamné, aby mohly byt
podkladem dané patologie.

) Eur Heart J. 2023 Oct 1;44(37):3503-3626.
I. INTERNI
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Pristup k rozdéleni do znacné miry také...

E 5 C European Heart Journal (2023) 00, 1-124
European Society pps:fidoi.org/10.1093/eurheartjlehad 194
of Cardiology

ESC GUIDELINES

2023 ESC Guidelines for the management

of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

FAKULTNI ® .

NEMOCNICE I INTERNI )
U SV. ANNY KARDIOANGIOLOGICKA
V BRNE £ KLINIKAFNUSAALF MU

0 Clinical scenario
L Symptoms —— Y incidental finings

Morphological/functional
characterization

Ventricular morphology/ disease involvement.
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+ Drug therapy
- Mechanical circulatory

)]
b genetic risk to relatives

* Genetic testing and counselling
- Family screening and monitoring

* GDMT for HF symptoms
+ Actiology-specific SCD
Prevention of disease- risk prediction
relfated complications
*SCD —ICD
» Stroke — thromboembolic

« Exercise recommendations

0 ncy
+ School, employment,
psychological support

==
me

o=



Diagnosticka cesta dle ESC Guidelines 2023

©

Clinical scenario

i)

Incidental findings Family screening

()

Clinical scenario

O ®
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™ Farmity sereening 3
Morphological/functional e Additional traits

characterization

Ventricular morphology/
function
Ventricular scar and
tissue characterization

@Wmm @ Extracardiac
involvement.

o General o Phenotype-
management principles specific management

+ Drug therapy
+ Mechanical circulatory

|

SUpp

Family screening and
genetic risk to relatives

* Genetic testing and counselling
+ Family screening and monitoring ‘

Prevention of disease-
refated complications
*SCD —»ICD

« Stroke —» thromboembolic
prophylaxis

* GDMT for HF symptoms
+ Aetiology-specific SCD
risk prediction

+ Exercise recommendations

+ Pregnancy

+ School, employment,
psychological support
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Pristup k rozdéleni kardiomyopatii

Morphological/functional
characterization

Ventricular morphology/

function

FAKULTNI ® .
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Clinical scenario

© O ®

Incidental findings Family screening

Morphological/functional Additional traits

characterization

o General e

management principles

Phenotype-
specific management

Symptom management

* Drug therapy
« Mechanical circulatory

Family screening and
genetic risk to relatives

+ Genetic testing and counselling
« Family screening and monitoring
+ GDMT for HF symptoms
+ Actiology-specific SCD
Prevention of disease- risk prediction
reiated complications
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Pristup k rozdéleni kardiomyopatii

Morphological/functional
characterization

Ventricular morphology/

function

Ventricular scar and

tissue characterization
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Additional traits

@ disease involvement
@ Pedigree analysis @ Laboratory markers
o0 Pathol
0 -

Morphological/functional
characterization

) Genetic testing

o General e Phenotype-
management principles specific management

Symptom management .
+SCD risk prediction

* Drug thera
- Mechanical |rcu| latory

+ Genetic testing and counselling
« Family screening and monitoring
* GDMT for HF symptoms
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Diagnosticky algoritmus kardiomyopatii

)
Clinical
scenario

Symptoms

- Dyspnoea

- Cardiac arrest

Incidental findings

- Chest pain
- Palpitation
- Syncope/presyncope

Family screening

+ I degree relative
g2 with CMP
ﬁ;a
@ ‘% - Family history of

sudden death

]

- Abnormal ECG
+ Murmur

- Arrhythmia

Morphological/

functional
characterization

Ventricular mor

- Hypertrophy
+ Dilatation

Suspected cardiomyopathy

phology/function

- Systolic/diastolic function

]

Ventricular scar/fatty replacement

+ Non-ischaemic ventricular scar on
CMR/pathological examination

+ Other tissue characterization
parameters on CMR

I

CMR

L]

Phenotype
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Eur Heart J. 2023 Oct 1;44(37):3503-3626.
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Klicova role CMR v dg a dif dg vsech typu KMP

s N

" ' - = ,
Cardiomyopathy ( Finding ) ( Cardiac CMR examples ) Gpeciﬁc diseases to be considereg . DSPAaTIante
phenotype Ring-like and/or subepicardial » & =
LGE pattern FLNC variants
; ; DES variants
Posterolateral LGE and concentric LVH 3 - S ANOer oDy iease NDLVC
Low native T1 > & L
Septal mid-wall LGE ‘. U g Laminopathy
Diffuse subendocardial LGE, : :
high native T1 Amyloidets
Fat and LGE (transmural RV plus £
sub-epicardial-midmural LV free wall) Desmosomal variants
Patchy mid-wall in hypertrophied areas v \ Sarcomeric HCM
Partial LV or RV apical obliteration + R G
LGE at endocardial level ElFliypers iyl
Short T2* ’ Haemochromatosis
Subepicardial LGE g Post-myocarditis
Lateral wall epicardial LGE S Dystrophinopathy

Subepicardial and midwall LGE at basal s
septum +/- extension into inferolateral » Sarcoidosis
wall and RV insertion points

Apical transmural LGE ; Chagas disease EUI’ Heal"t J. 2023 OCt 1;44(37):3503'3626
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Klicova role CMR v dg a dif dg vSech typu KMP

-

Cardiomyopathy
phenotype

HCM

DCM

Finding Cardiac CMR examples Specific diseases to be considered
Ring-like and/or subepicardial
LGE pattern

Posterolateral LGE and concentric LVH
Low native T1

Anderson—Fabry disease NDLVC

Septal mid-wall LGE

Laminopathy

Diffuse subendocardial LGE,

high native T1 Amyloidosis

2smosomal vari:

URCENIM FENOTYPU KARDIOMYOPATIE DIAGNOSTIKA [
NEKONCI, NAOPAK JDE O JEJI ZACATEK ! @esc

Short

Lateral wall epicardial LGE Dystrophinopathy

Subepicardial and midwall LGE at basal
septum +/- extension into inferolateral
wall and RV insertion points

Sarcoidosis

sease

Apical transmural LGE
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V dg. KMP hraje stale vyznamneé;jsi roli geneticka diagnostika

Clinical scenario

©O 0 _© o

Additional traits
[ Family screening )

) ' ~ ‘| \ Arrhythmias/conduction /| Extracardiac
Morphological/functional Additional traits & &
it it _ o disease involvement
‘ ik “

Ventricular morphology!
function
entricular scar a

e

Pedigree analysis Laboratory markers

Genetic testing

Pathology

®

o e General o Phenotype-

management principles specific management

+ Drug therapy

» Mechanical circulatory
PP

O wemm
genetic risk to relatives

* Genetic mnn; nd counselling
+ Family screening and monitoring |

* GDMT for HF symptoms
+ Aetiology-specific SCD

> ® Prevention of discase: risk prediction
v s related complications

*SCD —ICD
@ + Stroke — thromboembolic
oY

= .s,m pr———
RCM + Pregnancy
o * School, employment,
psychological support

Eur Heart J. 2023 Oct 1;44(37):3503-3626.
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Role genetického testovani
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© PRKAGZ cardiomyopathy

© Noonan syndrame

© Noonan syndrome

© Noonan syndrome

* Mitachondrial disease

© Transthyretin amyloidosis



Genetika a identifikace specifické diagnozy

Gene Cardiomyopathy phenotype Associated phenotype
HCM DCM NDLVC ARVC RCM

GLA .C  Anderson—Fabry disease

LAMP2 .C “ Danon disease

QQ I INTERNI 4 Eur Heart J. 2023 Oct 1;44(37):3503-3626.
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Fenopyty KMP - model 2023

)

Phenotype

FAKULTNI ®

NEMOCNICE I. INTERNi )
U SV. ANNY KARDIOANGIOLOGICKA
V BRNE KLINIKA FNUSA A LF MU

Eur Heart J. 2023 Oct 1;44(37):3503-3626.
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Hypertroficka kardiomyopatie

Phenotype

7.1.1. Diagnosis

« /7.1.1.1. Diagnostic criteria
Adults: in an adult, HCM is defined by an LV wall thickness >15 mm in

any myocardial segment that is not explained solely by loading condi-
tions. Lesser degrees of wall thickening (13—14 mm) require evaluation
of other features including family history, genetic findings, and ECG
abnormalities.

Children: the diagnosis of HCM requires an LV wall thickness more than
2 standard deviations greater than the predicted mean (z-score >2).>”8

HCM

KARDIOANGIOLOGICKA
KLINIKA FNUSAA LF MU

U SV. ANNY
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Dilatacni kardiomyopatie

Phenotype

7.2. Dilated cardiomyopathy

7.2.1. Diagnosis
7.2.1.1. Index case

Dilated cardiomyopathy is defined by the presence of LV dilatation and
systolic dysfunction unexplained solely by abnormal loading conditions
or CAD. Left ventricular dilatation is defined by LV end-diastolic dimen-
sions or volumes >2 z-scores above population mean values corrected
for body size, sex, and/or age. For adults this represents an LV end-
diastolic diameter >58 mm in males and >52 in females and an
LVEDV index of >75 mL/m? in males and >62 mL/m? in females by
ECHO.?8484 | eft ventricular global systolic dysfunction is defined
by LVEF <50%.”

: (8¢

qo I INTERNI 4 Eur Heart J. 2023 Oct 1;44(37):3503-3626.
U SV. ANNY KARDIOANGIOLOGICKA
£ KLINIKAFNUSAALF MU




Prevence SCD u DCM/NDLVC dle CMP Guid 2023

Recommendation Table 24 — Recommendations for
an implantable cardioverter defibrillator in patients

with dilated cardiomyopathy

Recommendation Table 26 — Recommendations for
an implantable cardioverter defibrillator in patients

with non-dilated left ventricular cardiomyopathy

KLINIKA FNUSA A LF MU

Recommendations Class®  Level® Recommendations Class® Level®

Secondary prevention Secondary prevention

An ICD is recommended to reduce the risk of An ICD is recommended to reduce the risk of

sudden death and all-cause mortality in patients with sudden death and all-cause mortality in patients with

DCM who have survived a cardiac arrest or have 1 B NDLVC who have survived a cardiac arrest or have 1 C

recovered from a ventricular arrhythmia causing recovered from a ventricular arrhythmia causing

haemodynamic instability.>3%*3" 98 haemodynamic instability.

Primary prevention Primary prevention

An ICD should be considered to reduce the risk of An ICD should be considered to reduce the risk of

sudden death and all-cause mortality in patients with lla sudden death and all-cause mortality in patients with Ila

DCM, symptomatic heart failure, and LVEF <35% NDLVC, heart failure symptoms, and LVEF <35%

despite >3 months of OMT.%8%% despite >3 months of OMT %1885

The patient’s genotype should be considered in the T = The patient's genotype should be considered in the m =
An ICD should be considered in patients with DCM An ICD should be considered in patients with
with a genotype associated with high SCD risk and lla c NDLVC with a genotype associated with high SCD lla
LVEF >35% in the presence of additional risk factors risk and LVEF >35% in the presence of additional risk
(SEE Table 2T).SM'542'867'869'873‘8?8‘881'386 factors (see Table 21).185,136.438.541.542‘865—869.878—683

An ICD may be considered in selected patients with An ICD may be considered in selected patients with

DCM with a genotype associated with high SCD risk b c NDLVC with a genotype associated with high SCD b c

and LVEF >35% without additional risk factors (see risk and LVEF >35% without additional risk factors

Table 21).26873881.8% (see Table 21).

An ICD may be considered in patients with DCM An ICD may be considered in patients with NDLVC

without a genotype associated with high SCD risk b c : without a genotype associated with high SCD risk b c

and LVEF >35% in the presence of additional risk ! and LVEF >35% in the presence of additional risk

factors.~"39873874 ‘ factors.

I INTERNi
U SV ANNY KARDIOANGIOLOGICKA
I

Table 21
tors of sudden cardiac death

Gene Annual
SCD rate

LMNA1 85,186,438,541,865,878,879 5-10%
FLNC-truncating 5-10%
Variamsseaeazaao

TMEM43565881 5-10%
PLNHZSSZBSB 3-5%
Dsp'e>18 3-5%
RBM20°¢” 3-5%

High-risk genotypes and associated predic-

Predictors of SCD

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

LVEF < 45%

Male

Female and any of the
following: LVEF <45%,
NSVT, LGE on CMR, >200
VE on 24h Holter ECG
Estimated 5-year risk of
life-threatening arrhythmia
using PLN risk score
(https:/plnriskcalculator.
shinyapps.ioffinal_shiny)
LVEF < 45%

LGE on CMR

NSVT

LGE on CMR

LVEF < 45%

LGE on CMR

LVEF < 45%
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Prevence SCD u DCM dle Arytmo Guid 2022
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Recommendation Table 28 — Recommendations
for risk stratification, sudden cardiac death preven-
tion, and treatment of ventricular arrhythmias in
dilated cardiomyopathy/hypokinetic non-dilated
cardiomyopathy

Risk stratification and primary prevention of SCD

ICD implantation should be considered in patients
with DCM/HNDCM, symptomatic heart failure

lla
(NYHA class lI-Il), and LVEF <35% after =3
months of OMT 357:359.635.650
ICD implantation should be considered in DCM/
HNDCM patients with a pathogenic mutation in
LMNA gene, if the estimated 5-year risk of lla

life-threatening VA is =10%* and in the presence

of NSVT or LVEF < 50% or AV conduction

delay,80'65 2653

ICD implantation should be considered in DCM/
HNDCM patients with a LVEF <<50% and =2 risk

factors (syncope, LGE on CMR, inducible SMVT at lla
PES, pathogenic mutations in LMNA,d PLN, FLNC,

and RBM20 genes).
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Nedilatovana kardiomyopatie levé komory — novinka roku 2023

Phenotype

In this guideline, we propose
replacement of this term with non-dilated left ventricular cardiomy-
<: opathy (NDLVC), which can be further characterized by the pres-
ence or absence of systolic dysfunction (regional or global).

Isolated LV dysfunction (regional or global) without scarring should
also be considered under this diagnostic category.

S ¢ The NDLVC
AL | phenotype is defined as the presence of non-ischaemic LV scarring
' or fatty replacement regardless of the presence of global or regional
e ANNYA qo R IOLOGICH wall motion abnormalities (RWMAs), or isolated global LV hypokine- m g g' I
g

KLINIKAFNUSAALF MU sia without scarring.



ESC Guidelines 2023

Phenotype
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Morphological/functional
characterization

Ventricular morphology/

Ventricular scar and
tissue characterization

-

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

KARDIOANGIOLOGICKA
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Rada rdiznych diagnoz
s odliSnou prognodzou
a lécbou
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Nedilatovana kardiomyopatie levé komory (NDLVC)

Levokomorova Ci biventrikularni
forma ACM

FAKULTNI ® -

NEMOCNICE 9 I INTERNI ,
U SV. ANNY KARDIOANGIOLOGICKA
V BRNE € KLNIKAFNUSAALF MU

RBM20 LMNA (no LGE) ____ovD
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Arytmogenni kardiomyopatie pravé komory

Phenotype

3.2.4. Arrhythmogenic right ventricular
cardiomyopathy

Arrhythmogenic right ventricular cardiomyopathy (ARVC) s
defined as the presence of predominantly RV dilatation and/or dys-
function in the presence of histological involvement and/or
electrocardiographic abnormalities in accordance with published
criteria.'

For decades, ARVC has been one of the principal cardiomyopathy
subtypes. It has been defined in accordance with published consensus
criteria that comprise RV dysfunction (global or regional), histological
abnormalities in the form of fibro-fatty replacement of cardiomyocytes,
electrocardiographic characteristics, ventricular arrhythmia of RV ori-
"\ « gin, and the presence of familial disease and/or pathogenic variants in
desmosomal protein genes.

A

QQ I, INTERNI J Eur Heart J. 2023 Oct 1;44(37):3503-3626. MUNTI
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Arytmogenni kardiomyopatie nepostihuje jen pravou komoru...

Arrhythmogenic Cardiomyopathy in 2018:
ARVC/ALVC or both?

O TGF[Z

Intercalated Disk
- e
TGF 3 Receptor Nucleus
J LUMA Navl5
AT g |
Lamin NC% % ] )
> b ;_(, ; < g a 5
- ¢ -Desmosome |- € Biventricular
) (v
s /7 N\ s:mmx > 5 < 7, | 2 RV Involvemerlt LVAL 58%
o s S o.: 141/202 (70%)
b3 ’e Che ATPase I-Adherens
\/—T. ° Ca |nlake a C Sastil
Ryanodin Receptor 2 Phospholambaen Actin -
B-catenin T Desmocollin 2 \ «T-catenin Plakophilin 2 Desmin
Plakoglobin Desmoglein 2 \ «E-catenin P Desmoplakin T N cadherin . RV: 26/202 (130/") D LV: 35/202 (1 7°/°)

9 . INTERNI
U SV. ANNY KARDIOANGIOLOGICKA
KLINIKA FNUSAALF MU

Circulation. 2019;139:1786-1797.
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Diagnostika biventrikularnich forem ACM - ,,Padua criteria“

“Padua criteria” for diagnosis of Arrhythmogenic Cardiomyopathy.

Diagnosis of arrhythmogenic cardiomyopathy: The Padua criteria

Category Right ventricle (upgraded Left ventricle (new
2010 ITF diagnostic criteria) diagnostic criteria)
. . 1. Morph By ec CMR or By i CMR or
D. Corrado et al. / International Journal of Cardiology 319 (2020) 106-114 ventricular Major o v ‘
abnormalities * Global LV systolic dysfunction (depression of LV EF or reduction of echo-
* Regional RV akinesia, dyskinesia, or bulging plus one of the following: cardiographic global longitudinal strain), with or without LV dilatation
- global RV dilatation (increase of RV EDV according to the imaging test  (increase of LV EDV according to the imaging test specific nomograms for
specific nomograms) age, sex, and BSA)
- global RV systolic dysfunction (reduction of RV EF according to the Minor
imaging test fi
maging test speciic nomograms)  Regional LV hypokinesia or akinesia of LV free wall, septum, or both
Minor
« Regional RV akinesia, dyskinesia or aneurysm of RV free wall
IL. Structural By CE-CMR:Major By CE-CMR:Major
myocardial i . | § X
abnormalities * Transmural LGE (stria pattern) of * LV LGE (stria pattern) of 21 Bull's Eye segment(s) (in 2 orthogonal views)

11L. Repolarization
abnormalities

IV. Depolarization
abnormalities

V. Ventricular
arrhythmias

V1. Family
history/genetics

®

FAKULTNI
NEMOCNICE
U SV. ANNY
V BRNE £,

I, INTERNi
KARDIOANGIOLOGICKA
KLINIKA FNUSAALF MU

21 RV region(s) (inlet, outlet, and apex in 2 orthogonal views)
By EMB (limited indications):Major

« Fibrous replacement of the myocardium in 21 sample, with or without
fatty tissue
Major

« Inverted T waves in right precordial leads (V,.V, and V5) or beyond in
individuals with complete pubertal development (in the absence of
complete RBBB)

Minor

+ Inverted T waves in leads V1 and V2 in individuals with completed
pubertal development (in the absence of complete REBB)

« Inverted T waves in V1,V2,V3 and V4 in individuals with completed
pubertal development in the presence of complete RBBB.

Minor

+ Epsilon wave ( ible k litud end of QRS
complex to onset of the T wave) in
the right precordial leads (V1 to V3)

+ Terminal activation duration of QRS 255 ms measured from the nadir
of the S wave to the end of the QRS, including R', in V1, V2, or V3 (in the
absence of complete RBBB)

Major

* Frequent (=500 per 24 h), d or
sustained ventricular tachycardia of LBBB morphology

Minor

« Frequent (>500 per 24 h), ed or

sustained ventricular tachycardia of LBBB morphology with inferior
axis (“RVOT pattern”)
Major

+ ACM confirmed in a first-degree relative who meets diagnostic criteria

of the free wall (subepicardial or midmyocardial), septum, or both
(excluding septal junctional LGE)

Minor

« Inverted T waves in left precordial leads (V,-Vs) (in the absence of com-
plete LBBB)

Minor

* Low QRS voltages (<0.5 mV peak to peak) in limb leads (in the absence of
obesity, emphysema, or pericardial effusion)

Minor

« Frequent ventricular extrasystoles (>500 per 24 h), non-sustained or
sustained ventricular tachycardia with a RBBB morphology (excluding
the “fascicular pattern”)

+ ACM confirmed pathologically at autopsy or surgery in a first degree relative

ofa ic or likely

Minor

ic ACM mutation in the patient under evaluation

« History of ACM in a first-degree relative in whom it is not possible or practical to determine whether the family member meets diagnostic criteria
« Premature sudden death (<35 years of age) due to suspected ACM in a first-degree relative
+ ACM confirmed pathologically or by diagnostic criteria in a second-degree relative




Restriktivni kardiomyopatie

Phenotype

je charakterizovana restriktivni hemodynamikou

morfologicky jde o onemocnéni s normalni (¢i témér

normalni) LVEF a normalnimi/snizenymi objemy jedné
nebo obou komor

tloustka stén LK by neméla byt zvysena

ARVC

o

QO I INTERNI J Eur Heart J. 2023 Oct 1;44(37):3503-3626.
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Ma srdecni amyloiddza typicky fenotyp RKMP?

Restrictive heart diseases

&= -

Genetic Infiltrative
Primary RCM Endomyocardial fibrosis Hyperoxaluria
Variants in sarcomeric, Hypereosinophilia [ ]
cytoskeletal, nuclear p =

envelope, filamin, titin genes

Storage 4 ' Fibrosis

Desmin S Radiation

Non-genetic

RCM

Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Co uz dnes nepokladame za kardiomyopatii?
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LVNC jiz nepouzivat, nové , hypertrabekularizace”
levé komory
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Co uz dnes nepokladame za kardiomyopatii?

Tako-tsubo sy neni pokladan za KMP
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Kardiomyopatie zlstavaji velmi riznorodou skupinou onemocnéni...

U SV. ANNY A

9 I. INTERNI
KARDIOANGIOLOGICKA
I

KLINIKA FNUSAALF MU

==
me

N
D



Kardiomyopatie jsou velmi riiznoroda skupina onemocneéni...

...jejichz diagnostika, diferencialni diagnostika a Iécba jsou
narocny a komplexni proces.
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FAKULTNI ®

NEMOCNICE
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Dékuji za pozornost!

==
me
o=



