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Definice hypertroficke kardiomyopatie

HCM je definovana jeho ztlusteni steny levé komory (2 15 mm)
s/bez hypertrofie pravé komory, kieré nemuze byt vysvétleno
hemodynamickymi podminkami (zmenou preloadu a afterloadu)

Meéné vyjadrenou hypertrofii (13-14 mm) je potreba hodnotit v souvislosti s
dalsimi nalezy (EKG, genetika, rodinni anamnéza)

U pfibuznych prvniho stupné u pacientu s HCM se za diagnostické povazuje
uz ztlusténi steny LK (2 13 mm)

U déti se hypertrofie hodnoti jako odchylka od pruméru odpovidajici véku (z-
skore > 2)

Nejcasteéjsi kardiomyopatii (prevalence 0,2 %)
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Diagnoza HCM

Prvni vySetreni by melo zahrnovat anamnézu (vCetné rodinne), fyzikalni
vysetreni, EKG, vySetreni pomoci zobrazovacich metod (ECHO, MRI srdce)
a laboratorni vysetreni

Dif. Dg. fenokopie - svalova bolest a slabost, mentalni retardace, poruchy
vizu, parestézie, sy karpalnich tunelu,

EKG

— neni specifické, ale je senzitivni, dulezité pfi podezieni na fenokopie
Laboratovni vysetreni:

— screening — CK, jaterni testy, NT-proBNP, Tn, renalni funkce, proteinurie

— selektivné — a-galaktozidaza (lyso-Gb3), volné lehké retézce, laktat a
pyruvat myoglobinurie, ELFO moci a séra, karnitin, volné mastné kyseliny
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EKG a fenokopie u HCM

Cardiomyopathy phenotype Finding

HCM
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Short PR interval/pre-excitation

AV block

Extreme LVH

Low QRS voltage®

Superior QRS axis (‘'northwest axis’)

Q waves/pseudoinfarction pattern
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Specific diseases to be considered

Glycogenosis

Danon disease

PRKAGZ cardiomyopathy
Anderson-Fabry disease
Mitochondrial disease
Amyloidosis

Anderson-Fabry disease (late stage)
Danon disease

Sarcoidosis

PRKAGZ cardiomyopathy

Danon disease

Glycogenosis (e.g. Pompe disease)
PRKAGZ cardiomyopathy
Amyloidosis

Friedreich ataxia

MNoonan syndrome

Amyloidosis



Diagnoza HCM

Echokardiografie je zakladnim diagnostickym vysetrenim
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Echokardiografické nalezy suspektni s ,,fenokopie“ HCM

Finding

Increased interatrial septum thickness
Increased AV valve thickness
Increased RV free wall thickness
Mild-to-moderate pericardial effusion

Ground-glass appearance of ventricular myocardium

on 2D echocardiography
Concentric LVH
Extreme concentric LVH (wall thickness =30 mm)

Global LV hypokinesia (with or without LV dilatation)

RVOTO
Apical sparing pattern on longitudinal strain imaging
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Specific diseases to be considered

Amyloidosis

Amyloidosis; Anderson—Fabry disease

Amyloidosis, myocarditis, Anderson—Fabry disease, Noonan syndrome, and related disorders
Amyloidosis, myocarditis/fmyopericarditis

Amyloidosis

Glycogen storage disease, Anderson—Fabry disease, PRKAGZ2 variants, Friedreich ataxia
Danon disease, Pompe disease

Mitochondrial disease, TTR-related amyloidosis, PRKAGZ variants, Danon disease, myocarditis, advanced
sarcomeric HCM, Anderson—Fabry disease, Friedreich ataxia

Moonan syndrome and associated disorders

Amyloidosis
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Diagn6za HCM

Echokardiografie

— hypertrofie, systolicka a diastolicka funkce, LA, Mi reg.

— soucasti by mélo také byt patrani po obstrukce v LVOT

— zatézova echokardiografie — u symptomatickych pacientd,
u kterych je PGmax < 50 mmHg

Magneticka rezonance

— je superiorni v kvantifikaci hypertrofie (apikalné, ...)

— hodnotime také ,pozdni syceni® (LGE)

Holterovo 24-h monitorovani EKG

— rizikovy faktor NS

DPD scan
— suspekce na amyloidozu
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MR "late enhancement"

Fabryho choroba Infiltrace myokardu amyloidem
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Parametry HCM hodnocené pomoci zobrazovacich metod

Item to assess Primary imaging Comments
modality
LYV wvall thickness ECHO/CMR = 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.

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

580
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 abnorrnalitia}.‘sg'saz'saj
Systolic function (global ECHO/CMR = Ejection fraction is a suboptimal measure of LV systolic performance when hypertrophy is present.
and regional) * 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.

Diastolic function ECHO + Routine examination should include mitral inflow assessment, tissue Doppler imaging, pulmonary vein
flow wvelocities, pulmonary artery systolic pressure, and LA sizefvolume.

Mitral valve ECHO = Assess presence and degree of 5AM 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.

LvOT ECHO * See Figure 12.

LA dimensions ECHO/CMR = Provides important prognostic information.*%2-=%2-=8%
+ Most common mechanisms of LA enlargement are SAM-related mitral regurgitation and elevated LV

filling pressures.

Myocardial fibrosis/LGE CHMR + 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."**"*2 In cardiac amyloidasis, 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 >®>->%¢
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Lécba hypertrofické kardiomyopatie

« Zlepseni prognozy:
— Prevence nahlé smrti
« Implantace kardioverter-defibrilatoru
* Rezimova opatreni
« ZlepSeni symptomu:
— LécCba srdecCniho selhani
— Lecba obstrukce ve vytokovém traktu
« Farmakologicka lecba
« Nefarmakologicka leCba
— Lécba fibrilace sini

www.mayoclinic.org



Obstrukce v LVOT

« Dynamicky proces, proto se muze v
prubéhu Casu meénit N e e e e A e ni et S s i S e
* Obstrukci zvySuje:
— 1 kontraktility (katecholaminy) ,\ o | | p\
— | preloadu (dehydratace, NTG, J[AVHL | o ;nl | \\ ———
Valsalviv manéuvr, ...) “\ /ﬁ\ - ’ ~\ )\ /'\ (\ . | i.\ .
* Obstrukei snizuje: \ !; aEEEN \x f\\ \ \ HEREN
— | kontraktility (BB, verapamil) K 5 TN N l\\. { \\ \Q/ 0 r}ﬂ[\ X M\ N _.["\\ /“\\ ] »\H\ i
— 1 preloadu (hydratace, Mulleriiv manéuvr, ...) | \ ‘\\ |  . ’\ 1’\ \}\\ ,\\ *“\ \\ '\,‘v\\\ \_ \\  \ \
. Vysetfeni obstrukce ] L [\\ | ANi AiNIEinAEl i\\ NENE
— klidovy maximalni gradient 1 \WJ \N l*,,»\./i k’ |’ \M '\“\/{ \/{ | | ’\(J | \“, | ‘\/ \/, \/J R ‘\/
— Valsalviv manévr, semi-supine pozice | | | | 1 11T i \"{ CHET

— nedoporucuje se dobutamin
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Lécba hypertrofické kardiomyopatie

Obstrukce v LVOT Farmakologicka lé€ba LVOTO

(Class llb) '

iy @ mh »‘\stPtomatlca | echocar ! dgram

at | year

Diltiazem
(Class 1)

Verapamil
(Class 1)

l Still symptomatic

Mavacamten
(Class lla)

,‘(‘. )

l Still symptomatic
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Lécba obstrukce v LVOT

 Farmakologicka lécba

— Inhibitory myozinu — vzhledem k
limitované klinické evidenci po
neuspéchu BB a CCB (spolecné)

— neresi dlouhodobé podavani

 Nefarmakologickeé lécbha
— méla by byt provadéna v expertnim
centru (nizSi vyskyt komplikaci)
— Myektomie — komlexni postizeni,
mladsi pacienti, LBBB

— ASA - starsi pacienti, RBBB
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Faktory ovliviujici rozhodovani a
zpusobu septalni redukéni [€Cby

1] ( Assess alternative/additional explanations ‘)

Obesity

Respiratory disease

Thyroid disease
Arrhythmia (e.g. AF)
Drug side effects
Systemic disease (e.g. amyloid)
RVOTO

O ¢

SAM related
Mid-cavity
Sub-aortic membrane
Aortic stenosis
Anomalous papillary muscle insertion

Accessory MV tissue

MV prolapse

Other intrinsic MV abnormalities

Minimum anterior septal thickness 15 mm

@ESC—
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0
Gradlent Aortic 73 ART 113/62/79 LV 245/3/10 dP/dt 2188 dP/dt/P 24

Alkoholova septalni
ablace

Princip spocCiva v aplikaci maléeho

mnozstvi 96% alkoholu do proximalni

septalni vétve

z obrazového archivu VFN
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Lécba hypertrofické kardiomyopatie

« Obecné by léCba symptomatickych y &
pacientt bez obstrukce v LVOT méla byt Patient with heart failure NYHA IV
podle ESC guidelines pro IéCbu srdeCniho Atriamir“m o
selhani z roku 2021 f T ~~ Anticoagulation
« Fibrilace sini — antikoagulace Resﬁ,.g,:{mb.e g
— Ablace je lepsi nez amiodaron S (oot
« Déli se podle systolicka funkce levé ?
komo ry asg% | LVEF value <Sf%
— EF LK <50 % (BB, ACEi, ARB, MRA, i " NRAARNLSGLT2!
ARNI, SGLTI, nizké davky diuretik, SR i i
resynchronizace pokud spliiuji .
— EF LK 2 50 % (BB, verapamil, \ @Esc—

diltiazem, nizké davky diuretik)
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Stratifikace rizika nahlé smrti

Primary prevention History
2D and Doppler echocardiogram

Roc¢ni incidence 1-2 % u HCM Ambulstory ECG

Symptom limited exercise test

.
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« Doporucuji jako prvni krok spocitat s e
riziko HCM Risk-SCD kalkulator g

° Kontro|n|' VyPoéet Za 1-2 roky LV systolic function

Extent of myocardial scar
\

* Primarni |éCba ICD T ewm—

S-year risk <4% S-year risk 26%
|

 B—blokatory, amiodaron pouze jako S —

S-year risk 24 to <6%

podplrna léba 1 ' -
’ v . (les:?"b) (CILSs[)llb) (Cllzg?lla)
* Rozhodnuti po domluve s pacientem
* Neplati pro vrcholové sportovce a Crdc v do VT r Ve

Spontaneous sustained VT
ICD

. causing syncope or
fe n O ko p I e haemodynamic compromise i (Class 1)
AND
Life expectancy 21 year

decision
making
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Rizikové faktory SCD u HCM

Risk factor Comment Risk factor Comment
* The effect of age on SCD has been examined in a number of studies and two + While definitions vary, a family history of SCD is usually considered clinically

have shown a significant association, with an increased risk of SCD in younger bl significant when one or more first-degree relatives have died suddenly aged

patient_s. _ _ _ of sudden <40 years with or without a diagnosis of HCM, or when SCD has occurred in a
* Some risk factors appear to be more important in younger patients, most diac death first-degree relative at any age with an established diagnosis of HCM.
- cardiac deat e . .
Age notably NSV_T' Severe L_VH' and unexplained syncope. Family history of SCD does not appear to be an independent risk factor for SCD
* Sudden cardiac death is very rare below the age of 6 years, and there are some at a young . - - . s
_ ) in childhood HCM. This may be due to a higher prevalence of de novo variants
data to suggest a peak of SCD in childhood HCM between 9 and 15 years; age

in childhood HCM, the inclusion of non-sarcomeric disease, and/or under-

however, the association between age at diagnosis and SCD risk in childhood ) I . L
reporting of family history in paediatric cohorts.

HCM remains unclear.

* NSVT (defined as =3 consecutive ventricular beats at 2120 b.p.m. lasting <30 s) : Syncgpe is common in patients with HCM but is challenging to assess, as it has
occurs in 20—-30% of patients during ambulatory ECG monitoring and is an multiple causes.
independent predictor of SCD. Syncope * Non-neurocardiogenic syncope for which there is no explanation after

NSVT * There is no evidence that the frequency, duration, or rate of NSVT influences investigation is associated with an increased risk of SCD.

the risk of SCD. * Episodes within 6 months of evaluation may be more predictive of SCD.

» NSVT occurring during or immediately following exercise is very rare, but may . * Several studies have reported a positive association between LA size and SCD.

. . _— Left atrial .

be associated with a high risk of SCD. di : There are no data on the association between SCD and LA area and volume.

* The severity and extent of LVH measured by TTE are associated with the risk of lameter Measurement of LA size is also important in assessing the risk of AF.
SCD. .

A number of studies have reported a significant association between LVOTO
and SCD risk. Several unanswered questions remain, including the prognostic
importance of provocable LVOTO and the impact of treatment (medical or
invasive) on SCD.

In childhood HCM, there are conflicting data on the association between LVOTO
and SCD risk.

Maximum LV
wall thickness

» Several studies have shown the greatest risk of SCD in patients with a maximum
wall thickness of 230 mm; however, there are few data in patients with extreme LV outflow
hypertrophy (=35 mm). tract
obstruction
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Ostatni rizikove faktory

 Aneurysma levé komory

— relativné vzacné (~ 3 %), pouze malé studie prokazaly, ze apikalni aneurysma je nezavisly
rizikovy faktor — nedoporucuje se pouzivat

« Systolicka funkce levé komory srdecni
— snizena systolicka funkce je rizikovy faktor — kalkulator pouze pro pacienty EF LK 2 50 %

* Pozdni syceni na MRI (LGE)

— je prokazany rizikovy faktor (SCD 2,31x, CM 2,1x) — extenzivni LGE (2 15 % myokardu)
je RF u pacientu s nizkym a stfednim rizikem

« Abnormalni tlakova odpoveéd na zatez
— je riziko u mladSich pacientu pro CM (< 40 let), ale nevede k zvySeni vyskytu SCD nebo VF

« Sarkomerické mutace
— nedoporucuje se jeji pouziti v ramci rizikové stratifikace
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Zaver:

* Hypertroficka kardiomyopatie je nejCastejsi kardiomyopatii
 Pomoci moderni diagnostika a léCby jsem schopni vyznamne
zlepSit progndzu pacientu s touto chorobou

« Moderni farmakologickeé postupy (inhibitory myozinu) mohou
vyznamne zmenit soucasne postupy (septalni redukcni |éCba,
HCM bez obstrukce)

« Stanoveni rizika nahlé srdecCni smrti je v ramci primarni prevence
je stale jednim z nejobtiZznéjSich ukold
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DEKUJI ZA POZORNOST!

Kontakt: david.zemanek@vfn.cz

ll. Interni klinika kardiologie a angiologie VFN a 1. LF UK
U nemocnice 2

128 00 Praha

Tel: + 420 224962634




