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2023 ESC Guidelines: Fenotypicky pristup

Symptoms Incidental findings Family screening ”Ca rd iomyo pat hy M i n d_Set”

(]
\ - Dyspnoea
N‘ « Chest pain . Abnormal ECG I* degree relative

Clinical - Palpitation d\&/\_ S Murmur % with.CIV!P
scenario - Syncope/presyncope - Arrhythmia + Family history of
+ Cardiac arrest sudden death

ECHO
Suspected cardiomyopathy

Ventricular morphology/function Ventricular scar/fatty replacement @

- Non-ischaemic ventricular scar on PhenOtype
CMR/pathological examination

+ Other tissue characterization
parameters on CMR

Morphological/
functional
characterization

- Hypertrophy
- Dilatation
- Systolic/diastolic function

§

Arrhythmias/conduction disease
(atrial, ventricular, atrioventricular block)

W - &

Phenotype Additional traits

Laboratory markers Pathology

9

RCM NDLVC

Pedigree analysis Genetic testing Extracardiac involvement

Phenotype-based integrated aetiological diagnosis
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2023 ESC Guidelines: Echokardiografie

Recommendation Table 2 — Recommendations for Recommendation Table 4 — Recommendation for

diagnostic work-up in cardiomyopathies echocardiographic evaluation in patients with
cardiomyopathy

Recommendations Class® Level® b
Recommendation Class® Level

It is recommended that all patients with suspected or
, , _ A comprehensive evaluation of cardiac dimensions
established cardiomyopathy undergo systematic
_ _ : _ and LV and RV systolic (global and regional) and LV
evaluation using a multiparametric approach that
) o , ) ) C diastolic function is recommended in all patients with
includes clinical evaluation, pedigree analysis, ECG,
L cardiomyopathy at initial evaluation, and during
Holter monitoring, laboratory tests, and . _ _ .
follow-up, to monitor disease progression and aid

. . .63
multimodality imaging. 78,83-102

risk stratification and management.
It is recommended that all patients with suspected

cardiomyopathy undergo evaluation of family history

277
and that a three- to four-generation family tree is c kon kom itantni Ch |Open ni Vada
tlakové poméry malého obéhu

perikardialni vypotek

created to aid in diagnosis, provide clues to

underlying aetiology, determine inheritance pattern,

and identify at-risk relatives.®*°¢
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Echokg & kardiomyopatie

« diagnostika kardiomyopatie, jeji komplexni morfologicko-funkcni charakteristika
* rizikova stratifikace a prognostické informace
« vedeni a monitorace léCby (farmako- i nefarmakologické; obecné, specifické)

« sledovani progrese, event. regrese onemocneéni

Recommendations Class® Level®

It is recommended that all clinically stable patients
° screen I N g p rVOStU p ﬁovych p‘r’-l'b uznych with cardiomyopathy undergo routine follow-up c

using a multiparametric approach that includes ECG

and echocardiography every 1 to 2 years.

Clinical evaluation with ECG and multimodality
imaging is recommended in patients with

cardiomyopathy whenever there is a substantial or

unexeected change in symptoms.

2023 ESC Guidelines for the management of cardiomyopathies



Echokg & rodinny screening

Genetic testing in proband

. Genetic testing results

All first-degree relatives of patients with cardiomyopathy should be of-
fered clinical screening with ECG and cardiac imaging (echocardiogram
[ECHQO] and/or CMR). In families in whom a disease-causing genetic

(

P/LP variant

i Cascade clinical \

and genetic testing
T (Class ) Y,

( Variant status )

Variant positive
+/- clinical

—

Variant negative

phenotype
Lo

f ng-term .
vy Discharge

(Class I) (Class )

o ) J

v

Segregation

analysis/functional
studies where possible

|

No variant/genetic
testing not performed

!

Reconsider
other causes

l

f Cascade clinical \

screening
_ (Class I) )

l

Cardiomyopathy
phenotype

Normal

I

Repeat screening
at regular intervals?
(Class lla)

ECHO + EKG a 1-3 roky
do 60-ti let véku
/event. dalsi vysetreni/, poté
a 3-5 let

*If no additional affected relatives and no variant identified on genetic testing, consider earlier termination of clinical screening.

2023 ESC Guidelines for the management of cardiomyopathies
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Item to assess

LV wall thickness

Systolic function (global

and regional)

Diastolic function

Mitral valve

LvOT

LA dimensions

Myocardial fibrosis/LGE

Primary imaging
modality

ECHO/CMR

ECHO/CMR

ECHO

ECHO

ECHO
ECHO/CMR

CMR

Comments

All LV segments from base to apex examined in end-diastole, preferably in the 2D short-axis view,
ensuring that the wall thickness is recorded at mitral, mid-LV, and apical levels.

580

CMR is superior in the detection of LV apical and anterolateral hypertrophy, aneurysms,”" and

thrombi,*®" and is more sensitive in the detection of subtle markers of disease in patients with
sarcomeric protein gene variants (e.g. myocardial crypts, papillary muscle abnormalities).j59'582‘583
Ejection fraction is a suboptimal measure of LV systolic performance when hypertrophy is present.
Doppler myocardial velocities and deformation parameters (strain and strain rate) are typically reduced
at the site of hypertrophy despite a normal EF and may be abnormal before the development of
increased wall thickness in genetically affected patients.

Routine examination should include mitral inflow assessment, tissue Doppler imaging, pulmonary vein
flow velocities, pulmonary artery systolic pressure, and LA size/volume.

Assess presence and degree of SAM and mitral regurgitation. The presence of a central- or anteriorly
directed jet of mitral regurgitation should raise suspicion of an intrinsic/primary mitral valve abnormality
and prompt further assessment.

See Figure 12.

Provides important prognostic information, 62284

Most common mechanisms of LA enlargement are SAM-related mitral regurgitation and elevated LV
filling pressures.

The distribution and severity of interstitial expansion can suggest specific diagnoses. Anderson—Fabry
disease is characterized by a reduction in non-contrast T1 signal and the presence of posterolateral
LGE."**"** In cardiac amyloidosis, there is often global, subendocardial or segmental LGE and a highly
specific pattern of myocardial and blood-pool gadolinium kinetics caused by similar myocardial and

blood T1 signals.>®>°

L B

LVOT o

-

bstrukce

e,



Hypertroficka kardiomyopatie: LVOT obstrukce

Resting/provocable LVOTO 250 mmHg

( !ymptoms lv—@—b may be considered '
1 (Class lIb) 4

Y

v
© Beblockes
< (Class ) j

ISU‘H symptomatic or intolerant/contraindication to beta-blockers

; Verapamil Diltiazem -

(Class 1) s (Class I)

I Still symptomatic

Disopyramide OR Mavacamten
(Class 1) (Class lla)

l Still symptomatic

f !epta' reduction tHeraplles \
T (Class ) 4

2023 ESC Guidelines for the management of cardiomyopathies
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HKMP: echokg & obstrukce levé komory

Recommendations

In all patients with HCM, at initial evaluation,
transthoracic 2D and Doppler echocardiography are
recommended, at rest and during Valsalva
manoeuvre in the sitting and semi-supine positions—
and then on standing if no gradient is provoked—to

detect LVOTO.84'86'365'525'584’587'589_594

In symptomatic patients with HCM and a resting or
provoked® peak instantaneous LV outflow tract
gradient <50 mmHg, 2D and Doppler
echocardiography during exercise in the standing,
sitting (when possible), or semi-supine position are
recommended to detect provocable LVOTO and

exercise-induced mitral regurgitation.”®*°">—>%

. (Figure 12).°°/°°° Exercise stress echocardiography is recom-
a
Class Level mended in symptomatic patients if bedside manoeuvres fail to in-

duce LVOTO 2>50 mmHg. Pharmacological provocation with
dobutamine is not advised, as it is not physiological and can be
poorly tolerated.
g ' r
,,7 \' )

2023 ESC Guidelines for the management of cardiomyopathies




Hypertroflcka kardlomyopatle
echokg & dynamicka obstrukce neni jen LVOTO

= Ohstrukce LVOT mechanlsmem_SAM ”

= V

Apikalni obstrukce
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HKMP: echokg & dynamické obstrukce

CW Doppler Provokace latentni obstrukce

01/04/2007 22:22:54
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HKMP: echokg & mitralni regurgitace
v dusledku LVOTO mechanismem SAM vs. strukturalni zmény chlopné

Vv

18/05/2012 10:36:29

posterplaterélné orientovany jet

\ -
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HKMP: echokg & abnormality mitralniho aparatu

anteriorni / apikalni posun papilarnich svalu, bifidni papilarni sval,
anomalni upon papilarniho svalu pfimo na predni cip, hypermobilni papilarni svaly,
akcesorni slasinky

g

. g

~ = dulezité pro volbu (nefarmakologiclé)_terapl‘é}

S




HKMP: echokg & septalni redukcni terapie

echo-kontrastni latka intrakoronarné:
- lokalizace a velikost oblasti IVS urcené k infarzaci
- prevence komplikaci: bez opacifikace papilarnich svald, stény pravé komory

28/01/2016 15:02:11 28/01/2016 15:19:21
o -]
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HKMP:

For patients who are in the low-risk category (<4%
estimated 5-year risk of SCD), the presence of LVEF

of systolic dysfunction on the personalize
estimates generated by HCM Risk-SCD or
validated paediatric model (e.g. HCM
Risk-Kids) 8%:315.841-844

llb B

Low risk
5-year risk <4%

I

> clinical risk factors?

l

ICD
(Class IIb)

Age
Unexplained syncope
LV outflow gradient

Maximum LV wall thickness

Left atrial diameter
NSVT

Family history of SCD

LV systolic function

Extent of myocardial scar

l

HCM-risk scores

T

Intermediate risk

5-year risk 24 to <6%

!

ICD
(Class llb)

High risk
5-year risk 26%

v

ICD shared
decision
(Class ll1a) making

2023 ESC Guidelines for the management of cardiomyopathies
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HKMP: echokg & primarni prevence SCD

Prognosticky vyznam EF LK < 50%

Total HCM Without LVSD HCM-LVSD Adjusted HR

Events at Any Time (n=6793), n (%) (n=6240), n (%) (n=553), n (%) (95% CI)* P Value
NYHA class llI/IV 1121 (16.5) 922 (14.8) 199 (37.3) 2.0(1.7-2.4) <0.001
All-cause death 554 (8.2) 416 (6.7) 138 (25.0) 1.8(1.5-2.2) <0.001
Cardiac transplantation 110(1.6) 46 (0.7) 64 (11.6) 11.0(7.5-16.2) <0.001
LVAD implantation 15(0.3) 4(0.1) 11(2.0) 26.5(8.2-85.7) <0.001
Sudden cardiac death 90 (1.4) 70 (1.2) 20(3.9) 3.9(2.4-6.3) <0.001
ICD implantation 1646 (24.2) 1345 (21.6) 301 (54.4) 2.2 (1.9-2.5) <0.001

Appropriate ICD therapy 239(14.5) 163 (12.1) 76 (25.2) 1.6(1.4-1.8) <0.001
Atrial fibrillation 1494 (23.2) 1229 (20.9) 265 (49.3) 2.1(1.8-2.4) <0.001
Stroke 116 (2.8) 88 (2.3) 28 (8.4) 2.5(1.9-3.3) <0.001

SHaRe Registry, Marstrand P et al., Circulation 2020;121: 1371




Adult Echo
§5-1
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18cm
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HKMP: aneuryzma hrotu leve komory

Prognosticky vyznam aneuryzmatu hrotu LK pro primarni prevenci SCD shledan nedostate¢nym

Study Details and quality of evidence Summary of key findings
name or

first Conclusion(s)

author . .
Table 52). All these studies were retrospective and the absolute num-
Rowin . . e ent rate ~ Conclusion:
<o, | D€r of events is too small to assess the independent predictive value|’ e atients Wi U aeieal i e
2017° | of apical aneurysms. In two small series that described a selected sub-F high sk of aniyaic stk nldeat
int 21/93  Limitations:
group of HCM patients with mid-ventricular obstruction, there was Salkction biis, high Arevalence of confounders

93 pts) in patients with events (previous VT/VF and LV

no increase in incidence of SCD events. In the only series that pro-| .. e
pts)  systolic function)

vides a detailed analysis of SCD events, the majority were appropri- f=
ate ICD interventions for monomorphic VT, suggesting significant frinsox
inclusion bias.”*” Finally, a large proportion of individuals with events

Leeeta,| had other important risk markers including prior sustained ventricu-entrae  conclusion:
2022 %'

. LV apical aneurysms in HCM are a high-risk
lar arrhythmia. Based on the current data, the Task Force recom-| .., | ioype associted with increased rik of

mends that individualized |ICD decisions should be based using}' adverse cardiovascular events, including

. . malignant ventricular arrhythmias
well-established risk factors and not solely on the presence of anfieo  Limitations:

selection bias, high prevalence of confounders

Lv ap | Cal aneu rys m. apy in patients with events (previous VT/VF and LV

4.4% (7/160 pts). Rhythm not  systolic function)
specified

2023 ESC Guidelines for the management of cardiomyopathies
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HKMP: echokg & diastolicka dysfunkce LK

Prognosticky vyznam restriktivniho plnéni LK

90

80- With restrictive l'llng
at initial evaluation :
70- e :

60

504

40 Without restrictive filling
R at initial evaluation

304

Cumulative Proportion of Patients
with HC-related Death

Log rank p <.001

Follow-up (yr)

Biagini E et al., Am J Card 2009;104:1727



Dilatacni kardiomyopatie & echokg

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.”®*%% |eft ventricular global systolic dysfunction is defined
by LVEF <50%.’

2023 ESC Guidelines for the management of cardiomyopathies
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Dilatacni kardiomyopatie & echokg

Prognosticky vyznam restriktivniho plnéni LK

Non-lschaemic

-
-
T T

Restrictive Filling

© "
> 0.6
>
3 0.4
an Y
0.2+
Log rank ;(2 = 586, p-value < 0.0001
0.0 ] T L] ]
0 1 2 3 4
Years
Number at risk:
non-RFP 739 711 690 678
RFP 400 358 341 335

MeRGE collaborators, Eur J HF 2008;10:786

2023 ESC Guidelines for the management of cardiomyopathies



Depth: 17.0 c

13/12/2007 16:29:00

Octave

Freq.: 1.7 MHz/3.4 MHz
Proc.: /11.0/10.0/5.9/0.7
FPS: 12.5/12.5

Depth: 16.0 cm
Gain: 3.0 dB

Scale: 1.60 kHz
Freq.: 2.4 MHz

SVD: 11.1 cm30.0/4.5

Dilatacni kardiomyopatie & echokg

Prognosticky vyznam systolické funkce PK

1.0,

0.8;

0.6

0.4;

0.2

Dilated cardiomvop athy —n Basclinc EFS

———+—— Sa<10.8cms’

—O—— LVEDD > 70 mm

— e— LVEDD>70mm
"eseracssssssessasaanee +Sa < 10-8 cm-s™

(P <0.001)

(P < 0.001):

0.0+ - - . : -
0 10 20 30 40 50

Meluzin J et al., EJE 2003;4:262

2023 ESC Guidelines for the management of cardiomyopathies



Dilatacni kardiomyopatie & echokg

Funk¢ni mitralni (a trikuspidalni) regurgitace

VI7ZVe

- vylouceni primarni MR jakozto pficiny dilatace/dysfunkce LK

- vhodnost k perkutanni intervencni lécbé (M-TEE, T-TEER)

2023 ESC Guidelines for the management of cardiomyopathies
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Nedilatovana kardiomyopatie leve komory & echokg

1) pritomnost neischemické fibrézy/jizvy ¢i tukové nahrady myokardu LK, bez
ohledu na pfitomnost globalni ¢i regionalni systolické dysfunkce LK
2) izolovana difuzni hypokineza LK bez pritomnosti fibrozy/jizvy

DCM Clinical Spectrum

2) |
(

(Relative of patients with DCM or Hypokinetic Non Dilated CM)

Preclinical or Early Phase Clinical Phase

No cardiac Isolated Arrhythmic CM Hypokinetic Non Dilated CM Dilated CM
expreSSion Ventriculer Dilation . (Hypokinesia/no Dilation) (LV Dilation + Hypokinesia)
(Mutation carrier (Dilation/no (A:;"V"‘"“;Sf or ;
oo ol . . _yxa | | conduction defect
and/or AHA positive) Hypokinesia) *A (HNDC or DCM,p ) (DCM,,)
(no LV abn, no arrhythmia)
A (DCM,
(DCMNE—NH—MI)U’\H/U) without mut+AHA+ ) (DCMyp.nm A/CD,with

Progressive expression of the phenotype

2023 ESC Guidelines for the management of cardiomyopathies



Nedilatovana kardiomyopatie Ievé komory & echokg

1) pritomnost neischemické fibrézy/jizvy ¢i tukové nahrady myokardu LK, bez

IIE1b0a RS HRIRATHYBBRIN I IK B PRI RIS HEL iy

Echokg neni schopna odlisit !

2023 ESC Guidelines for the management of cardiomyopathies



Nedilatovana kardiomyopatie levé komory

1) pritomnost neischemické fibrézy/jizvy ¢i tukové nahrady myokardu LK, bez

95803 RS IRFNIRT HY BBRIN S I B MV RIS S AL y

{' Arytmogenni kardiomyopatie LK ?? ‘\

MRI-LGE genetika

Plakoglobin

—

2023 ESC Guidelines for the mé-nagefment of cardiomyopathies




Arytmogenni kard lomyopatie:
definice, Padovska kritéria 2020

geneticky podminéné onemocnéni srdecniho svalu PK/ LK/ obou komor
charakterizované nahradou myokardu fibrozni / fibrolipomatozni tkani

predisponujici k potencialné letalnim komorovym arytmiim bez
ohledu na systolickou funkci komory

mutace v genech kédujici
desmosomalni a non-desmosmalni proteiny

Corrado D et aI., Int J Card 2020; 319
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Echokg & prevence SCD u NDLVC a DKMP

Patients with DCM/NDLVC

Gene Annual Predictors of SCD
l SCD rate
- LMINAB>:186:438541:865.878,673 5-10% Estimated 5-year risk of
) ) Y > | IcD : life-threatening arrhythmia
( haemodynamic compromise ) — T (Class 1) Y, s MDA sk score
) (https:/Imna-risk-vta.fr)
? FLNC-truncating 5-10% LGE on CMR
variants®66:867.880 LVEF < 45%
m g , ICD TMEMA356888" 5 10% Male
3 o (Class lla) Female and any of the
following: LVEF <45%,
? ] — NSVT, LGE on CMR, >200
VE on 24h Holter ECG
| High-risk gene - Yy— Gene specific risk assessment? J pLN’42882:883 3.5% Estimated 5-year risk of
! life-threatening arrhythmia

e 3 using PLN risk score

ICD (https:/plnriskcalculator.
High risk — Y »
— (Class lla/llb)® shinyapps.ioffinal_shiny)
’ LVEF < 45%
? LGE on CMR
NSVT
DSpiEtee 3-5% LGE on CMR
v LVEF < 45%
o . ICD 869 59
Additional risk factors® 0 > RBM20 3-5% LGE on CMR
(Class Ib) LVEF < 45%

2023 ESC Guidelines for the management of cardiomyopathies



Arytmogenni kardiomyopatie PK & echokg

regionalni akineze / dyskineze / aneuryzma PK (! ne hypokineza)
dilatace PK, snizena FAC PK

Major

By 2D echo:
® Regional RV akinesia, dyskinesia, or aneurysm
® and 1 of the following (end diastole):
— PLAX RVOT =32 mm (corrected for body size [PLAX/BSA]
=19 mm/m?)
— PSAX RVOT =36 mm (corrected for body size [PSAX/BSA]
=21 mm/m?
— or fractional area change =33%

Minor

e Regional RV akinesia or dyskinesia
e and 1 of the following (end diastole):
— PLAX RVOT =29 to <32 mm (corrected for body size [PLAX/BSA]
=16 to <19 mm/m?
— PSAX RVOT =32 to <36 mm (corrected for body size [PSAX/BSA]
=18 to <21 mm/m?
— or fractional area change >33% to =40%

Marcus Fl et al., Circulation 2010;121
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Echokg & prevence SCD u arytmogenni kardiomyopatie PK

Recommendations Class® Level® Znémky Vy§§|'ho rizika SCD:
Secondary prevention - d rytm icka syn ko Pa
An ICD is recommended to reduce the risk of _ nesetrvalé KT

sudden death and all-cause mortality in patients with

ARVC who have survived a cardiac arrest or have | = EF praVé komory < 40(y0
recovered from a ventricular arrhythmia causing _ , o
haemodynamic instability,%3%943944948.949 EF Ieve komory <45 A)

An |CD should be considered in ARVC patients who - setrva Ié MmKT VyVO|a né p\r’| PSK

have suffered a haemodynamically tolerated B
\/T 522:939.943-945,948-950

Primary prevention

High-risk features® should be considered to aid

individualized decision-making for ICD implantation lla B

in patients with ARVC.>3%73?

The updated 2019 ARVC risk calculator should be

considered to aid individualized decision-making for

ICD implantation in patients with ARVC 42422636

539

lla B

2023 ESC Guidelines for the management of cardiomyopathies



-




Genetic

Primary RCM

Variants in sarcomeric,
cytoskeletal, nuclear -

Endomyocardial fibrosis

Hypereosinophilia

Infiltrative

Hyperoxaluria

envelope, filamin, titin genes

Storage "
Desmin ~
~
,Ir
o~
~
'
Non-genetic
~

Fibrosis

Radiation

2023 ESC Guidelines for the management of cardiomyopathies



1. LEKARSKA FAKULTA _‘,W‘l"‘ e

UNIVERZITY KARLOVY V PRAZE 7

Echokg & RKMP v dusledku patologle endokardu

endomyokardialni fibréza




i

Echokg & RKMP v dusledku patologie myokardu

myocytarni dysfunkce — geneticky podminéna i ziskana (toxicita)
/ extracelularni infiltrace i fibréza/ intracelularni stradani

Tloustka stény levé komory

\
{ |

zesilena sténa bez zesileni stény

- amyloidéza - idiopaticka, resp. geneticky podminéna RKMP
- Fabryho choroba - kardiotoxicka (radiace, chemoterapie)
Danonova choroba - pretizeni zelezem (hemochromatéza)

- PRKAG2 kardiomyopatie - sklerodermie
- glykogendzy - diabeticka

- nékteré sarkomerické mutace
Rapezzi C et al.,, Eur Heart J 2022;43
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cta

Octave
Freq.: 1.7 MHz/3.4 MHz
Proc.: /11.0/10.0/5.9/0.7
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Left ventricular wall
thickness 212 mm

2| of
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Echokg & srdecni amyloidoza

symetrické i asymetrickeé (IVS) absence restriktivniho plnéni LK
zesileni stén LK nevylucuje srdec¢ni amyloidézu

"/

4 D

2023 ESC Guidelines for the management of cardiomyopathies
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Amyloidoza a fenomén ,,Relative Apical Sparing*“

Relativné zachovala deformace hrotu vs. bazalnich a strednich segmentu LK

Left ventricular hypertrophy

100 |-

801 RAS>1,0

o)
e

Peak Systolic Strain

Sensitivity

A0r Sensitivity 93%
Specificity 82%

AUC 0.94

llLLAlA.AlAAAlAJ l

0 20 40 60 80 100
100-Specificity

Average apical LS
Average basal LS + Average mid LS Phelan D, et al. Heart 2012:98

Relative apical LS =
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Amyloidoza a fenomén ,,Relative Apical Sparing*“
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. Optimal Sensitivity Specificity Positive Negative AUC
cut-off® (95% Cl) (95% CI) predictive value predictive value (95% CI) P-value
ApSpar_Ratio 1.13 - - - - 0.66 (0.54-0.79) 0.011
ApSpar_Ratio > 1.00 - 66 (54-77) 59 (39-76) 80 (71-86) 41 (31-53) 0.62 (0.52-0.73) 0.023
ApSpar_Ratio > 1.13 - 55 (43-67) 72 (53-87) 83 (72-90) 40 (32-48) 0.64 (0.54-0.74) <0.01
LVEF/GLS 4,95 - - - - 0.72 (0.59-0.84) <0.001
LVEF/GLS > 4.10 - 93 (84-98) 38 (21-58) 79 (73-83) 69 (46-85) 0.65 (0.56-0.75) 0.001

Kyrouac D, Gorcsan J et al., ESC Heart Failure 2022;9
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