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2023 ESC Guidelines: Fenotypicky pristup

Symptoms Incidental findings Family screening ”Ca rd iomyo pat hy M i n d_Set”
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- Non-ischaemic ventricular scar on PhenOtype
CMR/pathological examination
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parameters on CMR
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functional
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Pedigree analysis Genetic testing Extracardiac involvement
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RCM NDLVC

Phenotype-based integrated aetiological diagnosis




2023 ESC Guidelines:
,2cardiomyopathy Mind-Set“ a spoluprace odbornosti
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2023 ESC Guidelines: spolupréce odbornosti

Clinical suspicion of cardiomyopathy

LV functional and structural abnormalities

Echocardiography and CMR
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2023 ESC G U I d el | n eS Recommendations Class® Level®
M RI d o po ru ée n i Contrast-enhanced CMR is recommended in

patients with cardiomyopathy at initial

. 10,90,116,119—14
evaluation,'®7%"1° 2

Contrast-enhanced CMR should be considered in

patients with cardiomyopathy during follow-up to ™ ¢

monitor disease progression and aid risk stratification

and management_S‘),‘)O,‘l 20-122,127,129,136—147

Contrast-enhanced CMR should be considered for
the serial follow-up and assessment of therapeutic
response in patients with cardiac amyloidosis, ™ c
Anderson—Fabry disease, sarcoidosis, inflammatory

cardiomyopathies, and haemochromatosis with

. 148-152
cardiac involvement.

In families with cardiomyopathy in which a
disease-causing variant has been identified,

contrast-enhanced CMR should be considered in lla B

genotype-positive/phenotype-negative family

members to aid diagnosis and detect early

. 10,122,126,128,129,135—143,145,153—159
disease.
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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
S S—— o No variant/genetic [ECHO] and/or CMR). In families in whom a disease-causing genetic
testing not performed
Reconsider
other causes
f &me c"nlcal \ Segregation f Ea’e c“n'cal \
and genetic testing <——  analysis/functional =~ screening —
¢ (Class 1) j studies where possible \ (Class 1) /

| Variant status ]

Variant positive

+/- clinical Variant negative
phenotype

| Longterm

! follow-up ‘

’\ (Class 1) j

l

( Phenotype )

Cardiomyopathy
phenotype

Normal

Repeat screening
at regular intervals®
(Class lla)

!

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



2023 ESC Guidelines:
CT / nuklearni kardiologie

doporuceni

Recommendations Class®

DPD/PYP/HMDP bone-tracer scintigraphy is

recommended in patients with suspected I
ATTR-related cardiac amyloidosis to aid

diagnc&is.”’f’—168
Contrast-enhanced cardiac CT should be considered
in patients with suspected cardiomyopathy who have lla
inadequate echocardiographic imaging and

contraindications to CMR.'¢%:170

In patients with suspected cardiomyopathy,
CT-based imaging should be considered to exclude lla
congenital or acquired coronary artery disease as a

cause of the observed myocardial abnc-rm::llity.w1
18F-FDG-PET scanning should be considered for the
diagnostic work-up in patients with cardiomyopathy lla

in whom cardiac sarcoidosis is suspected.'®*""*"7?



~ RCM NDLVC ?ne ACM?

\ \
. }'UA



1. LEKARSKA FAKULTA

UNIVERZITY KARLOVY V PRAZE

Arytmogenni kardiomyopatie

= geneticky podminéna fibrézni / fibrolipomatdzni ndhrada myokardu

f \

<€ >
izolované / dominantni biventrikularni izolované / dominantni
postizenilevé komory postizeni postizeni pravé komory
Arytmogenni kardiomyopatie Arytmogenni kardiomyopatie
levé komory pravé komory
(ALVC) (ARVC)

Havranek a Palecek, Vnitini Iékafstvi 2016;9



Arytmogennl kardlomyopatle
definice, Padovska kritéria 2020

* geneticky podminéné onemocnéni srdecniho svalu PK /LK / obou komor

* charakterizované nahradou myokardu fibrézni / fibrolipomatézni tkani

* predisponujici k potencialne letalnim komorovym arytmiim bez
ohledu na systolickou funkci komory

mutace v genech kédujici
desmosomalni a non-desmosmalni proteiny

Plakobin

Corrado D et aI., Int J Card 2020; 319
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Arytmogenni kardiomyopatie:
definice, Padovska kritéria 2020

21 major or minor morpho-functional and/or structural
(tissue-characterization) RV criteria

| ves Arytmogenni kardiomyopatie LK:
21 i i h - i I i - u L} r - r
functional and/or structura " eaeriaion || 1) neischemicky typ fibrézy LK
(tissue-characterization) LV criterion , . .
LV criteria (MRI = zasadni uloha !)

/Vl YES +

Consider the total number Positive genetic analysis for

of criteria from both the ACM-causing 2) detekce kauzalni mutace ACM

Consider the total number
of criteria from only the

RV RV and LV gene mutation
1 majoror 1major+1 2 majoror 1 majoror 1major+1 2 major or
2 minor minoror 1 major +2 2 minor minor or 1 major + 2
3 minor minor or 3 minor minor or
4 minor 4 minor
POSSIBLE || BORDERLINE || DEFINITE POSSIBLE || BORDERLINE || DEFINITE DEFINITE
ARVC ARVC ARVC Biventricular Biventricular Biventricular ALVC

Corrado D et al., Int J Card 2020; 319
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Arytmogenni kardiomyopatie LK: zasadni uloha MRI !

- normalni kinetika / regionalni porucha kinetiky /
celkova systolicka funkce v normeé ¢i lehka dysfunkce (tézka az v end-stage fazi) LK

- prukaz, neischemické” nahrazujici fibrozy (LGE)
(typicky subepikardialni oblast spodni / inferolateralni stény — ,ring-like” pattern)




Arytmogenni kardlomyopatle LK: zasadni uloha MRI !

- normalni kinetika / regionalni porucha kinetiky /
celkova systolicka funkce v normeé ¢i lehka dysfunkce (tézka az v end-stage fazi) LK

- prukaz, neischemické” nahrazujici fibrozy (LGE)
(typicky subepikardidlni oblast spodni / inferolateralni stény — ,ring-like” pattern)
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- prikaz,neischemické” nahrazujici fibrézy (LGE)

u hon-desmosomalnich mutaci
i mid-wall LGE septalné (napfi. laminonopatie)

2023 ESC Guidelines for the management of cardiomyopathies
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Arytmogenni kardiomyopatie LK: zasadni uloha MRI !

- normalni kinetika / regionalni porucha kinetiky /
celkova systolicka funkce v norme ¢i lehka dysfunkce (tézka az v end-stage fazi) LK

- prukaz, neischemické” nahrazujici fibrozy (LGE)
(typicky subepikardialni oblast spodni / inferolateralni stény — ,ring-like” pattern)




Arytmogenni kardlomyopatle LK: zasadni uloha MRI !

- normalni kinetika / regionalni porucha kinetiky /
celkova systolicka funkce v normeé ¢i lehka dysfunkce (tézka az v end-stage fazi) LK

- prukaz, neischemické” nahrazujici fibrozy (LGE)
(typicky subepikardialni oblast spodni / inferolateralni stény — ,ring-like” pattern)
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2023 Guidelines: Arytmogennl kardiomyopatie ? NE

contrast-enhancement CMR led to the identification of fibro- -fatty re-
placement of the myocardium as a key phenotypic feature of the dis-
ease that affects the myocardium of both ventricles, with LV
involvement which may even exceed the severity of RV involvement.
This has led to the catch-all term of arrhythmogenic cardiomyopathy
(ACM), which represents the evolution of the original term of
ARVC.> Consistent with its general approach, the Task Force agreed

pathological investigation) and ventricular arrhythmia. This nosology
has evolved in response to the recognition of the clinical and genetic
overlap between right ventricular (RV) and LV cardiomyopathies, but
a lack of a generally accepted definition has meant that the term encom-
passes a broad range of diverse pathologies and has introduced a num-
ber of inconsistencies and contradictions when applied in a clinical

and prognostic marker across a range of clinical phenotypes, but did
not recommend the use of the term ACM as a distinct cardiomyopathy

subtype as it lacks a morphological or functional definition consistent
with the existing classification scheme. While acknowledging that




Nedilatovana kardiomyopatie levé komory

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

ohledu na pritomnost globaini Ci regionalni systolické dysfunkce LK

2) izolovana difuzni hypokinez. arytmogenni kardiomyopatie LK

hypokineticka nedilatovana KMP

)

(

(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 jlanteiciiar Dilation (Hypokinesia/no Dilation) (LV Dilation + Hypokinesia)
(Mutation carrier (Dilation /no (A:hvthm-:s’ or )
P con tion defec
and/or AHA positive) || hypokinesia)*A i (HNDC or DCMy,.,) (DCM,.,)

(no LV abn, no arrhythmia)

) Progressive expression of the phenotype

of cardiomyopathies
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of cardiomyopathies

ACM vs. DKMP

- geneticky podminéna - hereditarnii ziskana forma

broza/jizva vzdy - abs&tdmedonalé mnozstvi fibrézy

typicka lokalizace)ominantne prezentace sy

RCM - dominantné arytmicka prezentace selhanim




Rizikova stratifikace nahlé smrti u NDLVC a DKMP

Patients with DCM/NDLVC

Gene Annual

l SCD rate

LMNA1 85,186,438,541,865,878,879 5-10%
ardiac arrest or VT wi 7 N ICD
haemodynamic compromise — \_ (Class 1) y

)
FLNC-truncating 5-10%
variant5866'867'88°
TMEM#43%¢8881 5-10%

ﬁ _ ICD
LVEF <35% . . (Class lla)

4 Genetika + LGE + EF

?

| High-risk gene - Y— Gene specific risk assessment? pLN’42882:883 3.5%
®
S ICD
Hiigh risk (Class lla/llb)b '
L4
S nkopa ’ LGE DSpesiIee 3-5%
ICD _ RBM20%¢ 3-5%

v

Additional risk factors®

(Class 1Ib) )

2023 ESC Guidelines for the management of cardiomyopathies

Predictors of SCD

Estimated 5-year risk of
life-threatening arrhythmia
using LMNA risk score
(https:/Imna-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.io/final_shiny)
LVEF < 45%

LGE on CMR

NSVT

LGE on CMR

LVEF < 45%

LGE on CMR

LVEF < 45%
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Arytmogenni kardiomyopatie PK: MRI
regionalni akineze / dyskineze / aneuryzma PK (! ne hypokineza)
dilatace PK, snizena EF PK

MRI tkanova charakteristika PK:
- ne prukaz tukové tkané (obé klasifikace)

- ne LGE v 2010 klasifikaci /v Padovské ano

Minor

® Regional RV akinesia or dyskinesia or dyssynchronous RV contraction

® and 1 of the following:
— Ratio of RV end-diastolic volume to BSA =100 to <110 mL/m?

(male) or =90 to <100 mL/m? (female)
— or RV ejection fraction >40% to =45%

Marcus Fl et al., Circulation 2010;121
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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

“:f - ‘;‘;{- .'3..\_..&; [

g

- -,
- -

~

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 and

CMR is superior in the detection of LV apical and anterolateral hypertrophy, aneurysms,
thmmbi,581

sarcomeric protein gene variants (e.g. myocardial crypts, papillary muscle abnormalities).

and is more sensitive in the detection of subtle markers of disease in patients with
159,582,583
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,®¢>2>584

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 signa\s.SgS'S%

2023 ESC Guidelines for the management of cardiomyopathies
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Hypertroficka kardiomyopatie: MRI a specifické diagnozy

Fabryho Amvioids
choroba ? myloidoza
High
Nativni T1 mapovani
Myocardial
NS Focal fibrosis
>y
8 e Myocarditis
fibrosis
( D':::;:e Normal
Low
Low T1 / ms High

2023 ESC Guidelines for the management of cardiomyopathies
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Hypertroficka kardiomyopatie: ICD - primarni prevence SCD

For patients who are in the low-risk category (<4%
estimated 5-year risk of SCD), the presence of
extensive LGE (>15%) on CMR may be considered in
shared decision-making with patients about
prophylactic ICD implantation, acknowledging the
lack of robust data on the impact of scar
quantification on the personalized risk estimates
generated by HCM Risk-SCD or a validated
paediatric model (e.g. HCM Risk-Kids).'*1796.797:834-
841

For patients who are in the low-risk category (<4%
estimated 5-year risk of SCD), the presence of LVEF
<50% may be considered in shared decision-making
with patients about prophylactic ICD implantation,
acknowledging the lack of robust data on the impact
of systolic dysfunction on the personalized risk
estimates generated by HCM Risk-SCD or a
validated paediatric model (e.g. HCM

Risk-Kids) 89315841844

IIb

b

Primary prevention History
2D and Doppler echocardiogram
Ambulatory ECG
Symptom limited exercise test

l

Age
Unexplained syncope
LV outflow gradient
Maximum LV wall thickness
Left atrial diameter

Low risk ( . 2 High risk
5-year risk <4% \___ oririskseeres ™ ) 5-year risk >6%
Intermediate risk
- ) a
>| clinical Esk factors o T
ICD ICD ICD ;:2:0‘:]
(Class lIb) (Class 1Ib) (Class lla) sl

2023 ESC Guidelines for the management of cardiomyopathies
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Restriktivni kardiomyopatie

Intrinsic myocyte Endomyocardial Myocardial extracellular RKMP
dysfunction disorders matrix disorders A

Genetic Infiltrative l \
Primary RCM 7 Endomyocardial fibrosis | Hyperoxaluria . patologie patologie
Variants in sarcomeric. " Hypereosinophilia ‘
e myokardu endokardu
envelope, filamin, titin genes ! !
Storage Fibrosis - afekce myocytu:
¢ Desmin ¢ Radiation o

a) hereditarni primarni RKMP
b) stfadavé choroby (intracelularné)
c) non-geneticka: toxicita léku

- afekce extracelularniho prostoru:

AY . Lol .

Iron age
= ¢ RCM

Non-genetic

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH

2023 ESC Guidelines for the management of cardiomyopathies
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DPD scintigrafie

Q . )
- ; s » + . 2 t D ?;:h
W P .y -~

99mTc-DPD/PYP/HMDP + Haematologic tests ' :
scintigraphy with SPECT (serum free light chain quantification ; ® . \ ‘ S
L and serum and urine immunofixation) | :b“,. K oot
I ! v
_ _ L - LR
Scintigraphy grade 0 ptisraphy orade | Scintigraphy grade 0  ‘Scintigraphy grade 1-3 ’ ' .
Haematologic tests - § Haematologic tests - Haematologic tests + | Haematologic tests +
¢ ¥ § AL amyloidosis? ¥ F 9
CMR + or SCORE O SCORE 1 SCORE 2 SCORE 3

Grade 2-3 Grade | CMR

inconclusive

l l l l 0 No cardiac uptake and normal bone uptake
Histological Histological Hictolosical 1 Cardiac uptake which is less than bone uptake
AUATTR cardiac Cardiac ATTR ol e confirmation m':;on:ﬂf:n 2 Cardiac uptake with intensity similar to or greater than bone uptake
amyloidosis loidosi (cardiac/ yl'k | (cardiac/ Iy cardi 3 Cardi take with hiraduiced - P
T amyloidosis e unlikely i o) (u:ua ly cardiac) ardiac uptake with much reduced or absent bone signa
to diagnose to diagnose oS S ké re d Ie Per g . n . O é
l uginiov
i :‘:!::;zn TTR genetic [ [ V4 [ ° A4 ry "4 v e ° [ (o]
ot | Tei | Neinvazivni diagnostika ATTR srdce mozna u vétsiny jedincu
CMR followed ATTRwt/ATTRy
by biopsy

2023 ESC Guidelines for the management of cardiomyopathies
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Tc-99m labelled bone scintigraphy in suspected
cardiac amyloidosis

multicentricka studie 3354 pts se suspektni i histologicky verifikovanou amyloidovou kardiomyopatii, Tc-99m scany

The NBDC for ATTR-CM are highly specific [97% (95% Cl 0.91-0.99)] in clinical setting, and diagnostic performance was
further refined here using new cut-offs for sFLC ratio in patients with CKD. A grade 0 radionuclide scan all but excludes
ATTR-CM but occurs in most patients with AL-CA. Grade 1 scans in patients with CA and no MG are strongly suggestive of
early ATTR-type, but require urgent histologic corroboration.

Table 3 Patients with Perugini grade 2/3 radionuclide bone scan

N Amyloid type by histology +/— proteomics

ATTR amyloid AL amyloid Other amyloid No amyloid No bis

Table 5 Patients with Perugini grade 1 radionuclide bone scan

Patients with no monoclonal gammopathy 1636* 403 0 0 428 N Amyloid type by histology +/— proteomics
Endomyocardial biopsy 134 132 0 0 2° ATTR AL AApoAlV AApoAl No No biopsy
amyloid amyloid amyloid amyloid amyloid taken
Extra-cardiac biopsy 697 271 0 0 D SRR UR TSR P TR ... SO RUT TSRS
Patients with no monoclonal gammopathy 61 25 0 0 0 19 17
Patients with monoclonal gammopathy 444 199 40 0 126
Endomyocardial biopsy 1 1 0 0 0 0
Endomyocardial biopsy 101 85 15 0 i
Extra-cardiac biopsy 43 24 0 0 0 19
Extra-cardiac biopsy 264 114 25 0 125
Patients with monoclonal gammopathy 122 9 83 1 0 14 15
Total 2080 602 40 0 554
Endomyocardial biopsy 20 3 15 0 0 2%
Extra-cardiac biopsy 87 6 68 1 0 12
Total 183 34 83 1 0 33 32

Rauf UM et al., Eur Heart J 2023;44
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??™Tc-DPD scintigraphy in immunoglobulin
light chain (AL) cardiac amyloidosis

Scintigrafie pozitivni u 114 pts s AL amyloidézou (39%):
grade 1 u75%, grade 2 u 17% a grade 3 u 8%

Neinvazivni diagnostika ATTR srdce:
* nutnost kombinace

-

@ 1) klinické priznaky
+ echokg/MRI suspektni zamyloidozy
Ny +2) pozitivni scan (skore 2 ¢i 3)

+ 3) normalni pomér FLC a normalni IELFO !

Quarta CC. et al. EHJ-CV Imaging 2021;22



Pokud neni splnéno:

priznaky/echo/MRI
+ pozitivni scan (skoére 2 ci 3) + normalni pomer FLC a normalni IELFO

U

nutna histologicka verifikace pritomnosti a typu amyloidu

Scintigraphy grade 0 | Scintigraphy grade |-3 Scintigraphy grade 0 | |Scintigraphy grade 1-3
Haematologic tests - | Haematologic tests - Haematologic tests + | |Haematologic tests +
[ I I °

l L amyloidosis? l
Grade 2-3 Grade | CMR - R
inconclusive
v l l l l v
Histological Histological Histological
AL/ATTR cardiac . confirmation . confirmation glf:a
e Cardiac ATTR . Amyloidosis . confirmation
amyloidosis amyloidosis (cardiac/ unlikely (cardiac/ (usually cardiac)
unlikely extracardiac) extracardiac)
to diagnose to diagnose

2023 ESC Guidelines for the management of cardiomyopathies




If contraindication to CMR, conside
proceeding directly to FDG-PET

*
*

No LGE: CS unlikely %

(consider FDG-PET Vs

if clinical suspicion
remains high)

Positive LGE in a
pattern consistent
with sarcoidosis or

inconclusive
Cardiac/whole-body

FDG-PET and gated rest TP R P RSN ER T N
perfusion imaging

Giblin GT et al., Cardiac Failure Review 2021;7,e17



Sarkoidoza srdce

perfuze myokardu+ metabolizmus:

U

aktivita onemocneéni

odliseni:
aktivniho zanétu myokardu
(T FDG uptake, perfuzni defekt)
od jizvy
(v FDG uptake, tézky defekt perfuze)
U

terapeutické konsekvence

Normal
Early
Progressive
Peak active
Progressive

myocardial. impairment
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Multimodalitni zobrazovaci pristup k morfologicko-funkcni charakteristice srdce
je zasadni soucasti diagnostického procesu i nasledného sledovani
jedincl s kardiomyopatiemi
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Diagnosing Transthyretin Cardiac
Amyloidosis by Scintigraphy

unicentricka retrospektivni studie 753 pacientu se susp. amyloidovou kardiomyopatii,
Planarni scinti provedena za 1 hodinu po aplikaci radiofarmaka; SPECT proveden u 257 pacient(

- vyznam skanovani 2-3 hodiny
po podani radiofarmaka

- konfirmace pozitivniho planarniho
skenovani pomoci SPECTu

SPECT vs. planarni scan: krev pouze v dutinach komor, ne v myokardu !
Poterucha TJ et sl., JACC CV Imag 2021;14



Cardiac Scintigraphy and Screening for
Transthyretin Cardiac Amyloidosis

Caveat Emptor

Mathew S. Maurer®, MD; Frederick L. Ruberg®, MD

Cardiac Scintigraphy Test Performance

Clinical “Screening” Features to | Differs in Screening and Validation Cohort:
Enhance Pre-Test Probabilit For optimal test performance the
* Age > 60 years “right” population should be tested

* Cardiac Features
L0 P —

* Increased wall thickness —
* Non-dilated left ventricle % , PPV 2 .
* High relative wall thickness 80% _g Best Practices for Cardiac
« Apical sparing longitudinal | g: - Scintigraphy to Validate the Diagnosis
systolic strain pattern 3 o | 1B é of TTR Cardiac Amyloidosis:
* Low Tissue Doppler Velocities 2 - = 1.Assess for AL Amyloidosis with serum free
* Persistently positive troponin E o " E::tﬁ?:s'ct? o light chains and immunofixation
* AV Block in Older Adults e AR T electrophoresis.
* Extra-cardiac features 30% |- e Pre-Test © 2.SPECT imaging to confirm myocardial
* Orthopedic manifestations 20% ‘ Probability 'c;n retention of isotope.

3.Delayed (e.g. 3 hour) imaging to minimize
impact of blood pooling.

* Carpal tunnel syndrome
* Lumbar spinal stenosis
* Biceps tendon rupture s % % ° o 8
* Polyneuropathy N——
* Autonomic neuropathy

10%

Circulation 2021;144
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Hypertroficka kardiomyopatie: primarni prevence SCD

In patients with LV apical aneurysms, decisions about
primary prevention ICD based on an assessment of
risk using the HCM Risk-SCD or a validated

paediatric risk-prediction (e.g. HCM Risk-Kids) tool

lla B

and not solely on the presence of the aneurysm

: 580,728,737,791,792
should be considered.” ™

2023 ESC Guidelines for the management of cardiomyopathies



