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Riziko nahlé srdecni smrti -
pomohou nam
zobrazovaci metody?

- hypertroficka kardiomyopatie
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HCM: epidemiologie a vyskyt SCD

oo
Vyskyt HCM:
e prevalence 1 na 500 (déti méné)
* az 60% geneticka podminénost (mladsi s rodinnou anamnézou)

Mortalita:
* rocni mortalita 1-2% (0,5)
e podle vypisu ICD: adekvatni terapie 0,8%/rok
 mechanismus umrti:
 pod 60 let: nahlé umrti
* nad 60 let: CMP (FiS), srdecni selhani

Mechanismy:
 komoroveé arytmie:

* nasledek ischemie, obstrukce LVOT nebo SVT
e spousteci mechanismus:

* fyzicka aktivita (cviceni)

ESC guidelines 2022. European Heart Journal (2022) 43, 3997-4126.



HCM: predikce SCD

Vyznam nsKT:

e 20-25% pri ambulantni ekg monitoraci
e prognostické pod 30 let véku
* neni asociace poctu a trvani nsKT s nahlou smrti (pouze nsKT

pri zatézovém testu)
Soucasna stratifikace rizika SCD:
e HCM Risk-SCD Calculator

°* parametry:
e veék, max. tl. stény LK, velikost levé sine, max. LVOT gradient, rodinna
anamnéza SCD, nsKT a synkopa nejasné etiologie
* omezeni:
 vek<16 let
* elitni sportovci
* metabolickda onemocnéni (m.Fabry) a syndromy (sy~ Noonanové)
* predchozianamnéza SCD nebo setrvalé KT (ICD v sekundarni prevenci)

ESC guidelines 2022. European Heart Journal (2022) 43, 3997-4126.



HCM: on-line kalkulace rizika SCD

N a d 1 6 I et Vé ku ° HCM Risk-SCD Calculator

° Maximum LV wall mm Ei fograp!
* HCM Risk-SCD Calculator ——
-
Left atrial size mm Left atrial dlameter determined by M-hiode or 2D echocardiography in the parasternal leng axis plane at tim
of evaluation
. E U R 0 P E A N Max LVOT gradient mmHg The maximum LV outflow gradient determined at rest and with Valsalva provocation (irrespective of concurre
L] tt S O C O C O l I l C I I l W S OC l ETY O F medical treatment) using pulsed and continuous wave Doppler from the apical three and five chamber views
. . Peak outflow fract gradients should be determined using the modified Bernouilll equation. Gradient= 4V 2,
CARDIOLOGY® where V s the peak aortic outfiow velocity
Family History of SCD O No O Yes History of sudden cardiac death in 1 or more first degree relatives under 40 years of age or SCD in a first
e degree reiafive with confirmed HCM at any age (post or anfe-mortem diagnasis).
. I I l
Non-sustained VT O No O Yes 3 consecutive ventricular beats at a rate of 120 beats per minute and <305 in duration on Holter monitoring

(minimum duration 24 hours) at or prior to evaluation.

Unexplained syncope O No O Yes History of unexplained syncope at or prior to evaluation.

Risk of SCD at 5 years (%):

ESC recommendation:

Reset

Left ventricular maximal wall thickness (mm)*

Pod 16 let véku: —
« HCM Risk-Kids model for off) HoMREcKide iz
o htt pS _//h cMm |"| S kk| d S.O rg/ HCM Risk-Kids model for sudden cardiac rsnesee

deam in childhood Hypertrophic LA diameter Z score
Cardiomyopathy Estimated risk of SCD at 5 years (%)

Age (years)”
Left ventricular outflow tract gradient (mmHg)* HCM Risk-Kids model is not validated for

patients; aged <1 year or > 16 years; with a

previous history of sustained ventricular

Gender tachycardia or ventricular fibrillation; or
v Bty T o with syndromic Hypertrophic
Weight (Kg)* Non-sustained ventricular tachycardia® Cardiomyopathy (e.g. Inborn error of

metabolism, RASopathy syndrome or

neuromuscular disease)
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Jsou dosavadni modely predikce dostatecné?

Adekvatni terapie u pacientti s HCM a preventivnim ICD

e 302 pacientl sledovano po
6,1+ 4,3 roku

e adekvatni ICD terapie - 38
pac. (12,6%), neadekvatni
terapie 87 (28,8%) pac.

e 7adna asociace s
konvencnimi faktory SCD

* multivariacni analyza
rizikovych faktoru:
e vék < 40 let
* pritomnost fibrilace sini
* nejsilnéjsi prediktor: LGE na
CMR
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Weissler-Snir, A. et al. Heart rhythm. 2021: 18(1): 63-70.




Jaky je vztah LGE a rizika SCD?

Analyza LGE a vyskytu SCD: » =

* 1293 HCM pacientU
(sledovani 3,3 roky)

e SCD u 37 (3%) pacientu

LGE absent
LGE < 10%

LGE < 15%

Freedom from SCD events

LGE = 20%

Vyznamna asociace s LGE
na vstupni CMR: B

* LGE >10%: SCD HR: 1,46 (p =
0,002)

* LGE >15%:SCD HR: 2,0
* %LGE/na kazdych 10% LGE:

Incidence of SCD events

o H R: 1’ 5 ( 1’22_ 1’85’ p » ONI;SZ sl:‘i,;;laﬁ Il-I:"f.g;.GE 220':,:1;?5
0’00 1) LGE by % Left Ventricular Mass
Chan RH, Maron BJ et al. Circulation.
* absence LGE: HR 0,3 (p=0,02) 2014;130(6):484-95.
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Ostatni parametry CMR a riziko SCD?

%LGE - vék - LVEF - LVMM

e

Sudden Death Death Resulting Death Resulting
Sudden Death
Event Univariate Event, From Any From Any Cause,
A.Ij'lal sis Multivariable Cause,Univariate Multivariable
y Analysis” Analysis AnalysisT

Hazard p Hazard p Hazard Hazard

Variable | Ratio(95% Value Ratio(95% Value Ratio(95% | P Value | Ratio(95% | P Value
Cl) Cl) Cl) Cl)

%LGE 1.50 0.0001 | 1.46 0.002 | 1.35 0.01 1.51 0.006
(per10% | (1.22— (1.12— (1.07— (1.13—
increase) | 1.85) 1.92) 1.71) 2.01)
Age (per | 0.93 0.44 NA NA | 1.67 <0.0001 | 1.67 <0.0001
decade (0.77— (1.37- (1.34-
increase) | 1.12) 2.09) 2.08)
Sudden 1.39 015 | 1.17 0.80 | 0.64 0.10 J0.48 0.02
death risk | (0.89- (0.74— (0.37—- (0.26—
factors 2.16) 1.85) 1.09) 0.89)
LV mass | 1.01 0.76 NA NA | 1.00 0.79 NA NA
(per10g | (0.97- (0.96—
increase) | 1.05) 1.04)
LVEF 1.26 0.14 | 0.99 NA | 1.41 0.02 |1.22 0.20
(per 10% | (0.82— (0.69- (1.06— (0.90-
decrease) | 1.72) 1.42) 1.84) 1.65)
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Chan RH, Maron BJ et al. Circulation. 2014;130(6):484-95.
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HCM: LGE jako prediktor SCD v doporucenich ESC
L
Kvantifikace LGE v predikci SCD:

* LGE u HCM koreluje s rozsahem fibrozy

* rozsah LGE > 15% masy LK velmi dobry prediktor SCD u pacientt s
HCM

* svékem (> 50 let) narlsta pozitivita patologického LGE (az 80%) —
snizuje se prediktivni hodnota LGE pro SCD

 ->» vyznam: risk skore pod 6% a mladsi populace

Uskali:

e presnost stanoveni rozsahu LGE:
 metody LGE: (napf. 2D IR fast-GRE, PSIR sekvence, 3D LGE, ...)
e kvantifikaci LGE (manualni, semiautomatické, uréeni ROI,...)

e je zavisla na typu a mnozstvi kontrastu

Aquaro GD et al. Diagnostic and prognostic role of late gadolinium enhancement in cardiomyopathies. Eur
Heart J Suppl. 2023 Apr 26;25(Suppl C):C130-C136.




HCM: LGE jako prediktor SCD i pri SCD risk < 6%?

A Nonobstructive Group B Obstructive Group r

LGE v predikci SCD 5 10 s o)
E o §
u nizkorizikovych § ° 5 °
Eﬂ 0.6 1 E_-g 0.6 1
OSOb: EEDA-N - Late gadolini 220'4
° 1 4 2 3 ¢ SC R = | enhancement (LGE) <I5% * | Blue: LGE <15%
pa C. ’ E  0.2{Green: LGE 215% _5 0.2 {Green: LGE 215%
‘% Gm;r;::ilzied Wilcoxon Statistic 12, g Gen;r;lézled Wilcoxon Statistic 18,
. + o \'4 > i D_D_pl-q ¥ I l I e D_D_pI< 8 l ‘
rs k 2’ 3 - 2 A)' ve k 00 300 600 9.00 .00 3.00 6.00 9,00
1 8 I Et Follow Up (Years) e Follow Up (Years)
Mumbers at risk Mumbers at risk
LGE <15% 339 12 92 2  LGE<I5% 734 590 267 2
e HCM bez LGE 215% ng e 26 1 LGE215% 231 161 53 :
Obstructive Group Divided
o bSt ru kC e/ p 0o with and without myectomy D Myectomy Group
myectomii/s g ol § [
p g ]
obstrukci § o8 5 os
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Follow Up (Years) Follow Up (Years)
P n Mentias A et al. LGEin Patients With Hypertrophic Cardiomyopathy and Preserved Systolic
— 3 ¢ Function. J Am Coll Cardiol. 2018;72(8):857-870.
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HCM: LGE jako prediktor SCD v doporucenich ESC

Typy distribuce LGE u HCM:

e septalni HCM: midwall lokalizace LGE v postizené oblasti

e symetricky typ HCM: cirkularni distribuce midwall ve vSech
segmentech

e apikalni HCM: apikalni lokalizace

Aquaro GD et al. Diagnostic and prognostic role of late gadolinium enhancement in
cardiomyopathies. Eur Heart J Suppl. 2023 Apr 26;25(Suppl C):C130-C136.




Predikce SCD u pacientii s HCM

Family history of sudden death from HCM Sudden death judged definitively or likely attributable to HCM in =1 first-degree or close relatives who

are <50 y of age. Close relatives would generally be second-degree relatives; however, multiple SCDs in
tertiary relatives should also be considered relevant.

Massive LVH Wall thickness =30 mm in any segment within the chamber by echocardiography or CMR imaging;
consideration for this morphologic marker is also given to borderline values of =28 mm in individual
patients at the discretion of the treating cardiologist. For pediatric patients with HCM, an absolute or
z-score threshold for wall thickness has not been established; however, a maximal wall that corresponds
to a z-score =20 (and >10 in conjunction with other risk factors) appears reasonable.

Unexplained syncope =1 Unexplained episodes involving acute transient loss of consciousness, judged by history unlikely to
be of neurocardiogenic (vasovagal) etiology, nor attributable to LVOTO, and especially when occurring
within 6 mo of evaluation (events beyond 5 y in the past do not appear to have relevance).

HCM with LV systolic dysfunction Systolic dysfunction with EF <50% by echocardiography or CMR imaging.

LV apical aneurysm Apical aneurysm defined as a discrete thin-walled dyskinetic or akinetic segment of the most distal
portion of the LV chamber; independent of size.

Extensive LGE on CMR imaging Diffuse and extensive LGE, representing fibrosis, either quantified or estimated by visual inspection,
comprising =15% of LV mass (extent of LGE conferring risk has not been established in children).

NSVT on ambulatory monitor It would seem most appropriate to place greater weight on NSVT as a risk marker when runs are frequent
(=3), longer (=10 beats), and faster (=200 bpm) occurring usually over 24 to 48 h of monitoring. For
pediatric patients, a VT rate that exceeds the baseline sinus rate by >20% is considered significant.

Aquaro GD et al. Diagnostic and prognostic role of late gadolinium enhancement in
s, cardiomyopathies. Eur Heart J Suppl. 2023 Apr 26;25(Suppl C):C130-C136.
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Prevence SCD u pacienti s HCM

An ICD is reasonable (2a)
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Ommen SR et al. 2020 AHA/ACC Guideline for the Diagnosis and Treatment of Patients
With Hypertrophic Cardiomyopathy. Circulation. 2020 Dec 22;142(25):e533-e557.
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Aneurysma LK u pacientti s HCM




Management aneuryzmatu LK u pacientu s HCM

E‘Egn‘{’,'& out Echo With Contrast Cardiac Magnetic Resonance

¢

Thromboembolic Events
(1.1%/ Year)

Nl Radiofrequency
VT Ablation
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Ton— Rowin EJ et al. ] Am Coll Cardiol. 2017;69(7):761-773.
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Take home messages:

e zasadnirole pro
diagnostiku a stratifikaci
rizika SCD u HCM

e zakladni role LGE pro
stratifikaci rizika SCD

°* nové parametry:
e apikalni aneuryzma LK

Dékuji za pozornost....



