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ASYMMETRICAL HYPERTROPHY OF THE HEART IN YOUNG
ADULTS
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FiG. 1.—Case 1. Localized hypertrophy of the interventri- FiG. 2.—Case 1. Disordered arrangement of muscle bundles
cular septum. with variations in size of individual fibres (H & E X 80).


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC492780/

1958
Jan; 20(1): 1-8.

FiG. 4.—Case 3. T inversion in lead I, terminal T inversion in V1, V2, and V3, and
abnormally deep Q in V4, V5, and V6. These changes indicate areas of fibrosis or

abnormally functioning myocardium in the anterior and lateral walls of the left
ventricle.

ADDENDUM

On December 13, 1956, K. C., aged 16, a brother of Case No. 5, collapsed and died while
riding his bicycle. No previous medical history was available. Post mortem he was found to
be a well nourished and well developed young boy whose heart was virtually identical in appear-
ance with that of his sister, showing a localized hypertrophy affecting the anterior wall and inter-
ventricular septum. By coincidence on the day of his death his younger sister attended the out-
patient department of Hammersmith hospital and was found to have signs identical with her
sister. This family will be the subject of another paper.

Dr. J. F. Goodwin, Mr. Donald Ross, Dr. J. Richardson, Dr. E. W. Paul, and Dr. E. D. Acheson have all allowed
me the use of clinical notes and electrocardiograms. Dr. Aubrey Leatham has interpreted the latter for me. Miss
J. Underhill and Miss S. Fry have photographed the specimens and Professor Crawford has provided the photo-
micrographs. To all these I am most grateful for help, advice, and encouragement.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC492780/
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Sarkomerické mutace:
korelace genotypu a fenotypu HKMP

Reverse curve i Neutral
HCM
30 - 40%

Sigmoidal

HCM
40 - 50%

~ 10% Myofilament ~ 80% Myofilament ~ 30% Myofilament ~ 40% Myofilament
Gene + Gene + Gene + Gene +

Sarkomerické mutace Ize prokazat v 60% familiarnich a 40% sporadickych pripadu.

Mayo Clin Proc 2006; 81: 459-67



Predikce pozitivity genetickeho testovani u

pacientu s HCM podle Mayo skoére
Jl  (34% genotyp pozitivni z 1053 nepiibuznych pacienti s HCM)

Bos et al. Page 16
100
Clinical Markers for
Positive Genetic Test 90
Marker Pts ¥ 80
o A Dx <45 yrs ! _g 70
o MVYWT 220 mm ! ! 60
(%3
O FH of HOM ' 'i S0
g FH SCD ! g 40
o Rowrsecurve HOM 3 30
=
- Hx of Hyperlension ; 20
10
Scoring range: -1to Spts
0

-1 0 1 2 3 4 5
Total Score of Clinical Markers

Maye Clin Proc. 2014 June ; 89(6): 727-737.

Figure 3. Mayo HCM Genotype Predictor Score



I Hypertroficka kardiomyopatie (HCM)

sU dospelych je definovana: ztlusténi stény LKS > 15

I mm v jednom nebo vice segmentech, které nelze
vysvétlit objemovym nebo tlakovym pretizenim. Event.
13-14 mm u pribuzného, pokud je rodineé potvrzena
HKMP.

=Casté onemocnéni (1:500), které ve vét&iné pripadd
vyrazné€ji nezkracuje délku zivota.

= Komplikace: srdecnim selhani (s/bez obstrukce
LVOT), NSS, fibrilace sini, tromboembolické
komplikace.
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ciny hypertrofie LKS

A) HT, valvulopatie, obezita,
Hypertrofie léky; koncentricka LVH
kardiomyocyt(i B8 B) Atletické srdce: LVH
C) HKMP: asymetricka LVH

e Amyloidéza: difuzni ztlusténi

chlopné; AL- nizka voltaz
EKG, tézka PSI

A) Glykogendzy: m.Pompe
B) Lysozomalni choroby:
m.Fabry, Danonova nemoc
C) Mukopolysacharidozy

Stradani
metabolitu
intracelularne

Z arcltnivu autora (M.Kubanek)
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Other genetic and
non-genetic causes

MYL3
TPMI

TNNI3

* Inborn errors of metabolism
Glycogen storage diseases:

* Pompe
+ Danon

+ AMP-Kinase (PRKAG2)

+ Carnitine disorders

* Lysosomal storage diseases
* Anderson-Fabry

* Neuromuscular diseases
* Friedreich's ataxia
* FHLI

TNNT2

MYH7

+ Mitochondrial diseases
» MELAS

Unknown
« MERFF

~ 25-30%

* Malformation Syndromes
+ Noonan
« LEOPARD
* Costello

] * CFC

Sarcomeric protein
gene mutation
40-60%

* Amyloidosis
» Familial ATTR
* Wild type TTR (senile)
* AL amyloidosis

MYBPC3 « Newborn of diabetic mother
* Drug-induced
+ Tacrolimus
* Hydroxychloroquine
» Steroids




Porucha
mikrocirkulace

Systolicka funkce

- Supranormalni
- vyjimecné burn-out faze

[

Synkopy, komorové  Fibrilace sini.a]'iﬁé | | Systémové
arytmie, NSS arytmie embolizace

Z archivu autora (M.Kubanek)




Konformace myosinu behem srdecniho cyklu ve
vztahu ke konsumpci energie

Two States of Sarcomere Relaxation & Energetics
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Garfinkel & Seidman, Heart Fail Clin, 2018



IDysfunkce sarkomery u genetickych forem HCM
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HCM Mutations: Clustered in Residues
Participating in SRX and DRX Conformations

HCM Mutations in 6000 Patients:

78% alter Interacting Residues
(vs. Chance, p=5.25e- 13)
71% alter Residue Charge

Alamo et al, eLIFE 201 7




Inhibice ATPasy srdecniho myosinu u mysiho modelu

HCM Science. 2016 February 5; 351(6273): 617-621.
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Fig. 3. MYK-461 reduces the development of myocardial disarray and fibrosis in mouse models
of HCM



Inhibice ATPasy srdecniho myosinu v tkanovych

kulturach mysich KMC a na lidskych iPSC
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Figure 3. Pathogenic hypertrophic cardiomyopathy myosin variants in mouse cardiomyocytes and iPSC-CMs exhibit hypercontractility and abnormal
relaxation that is normalized by interacting heads motif restabilization with MYK-461.

Circulation. 2020;141:828-842.




Mitochondrialni dysfunkce u genotyp-
negativnich forem HCM European Heart Journal (2023) 44, 1170-1185

Consecutive patients with
obstructive HCM N=59 no genetic testing
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Mitochondrial dysfunction in human Mollay 2, Db [, Ressil el s
Eggelbusch M, Wust RCI, Schoonvelde SAC,

hypertrophic cardiomyopathy is linked Michels M, Jansen M, van der Wel NN, Bedi

. . . . KC, Margulies KB, Nirschl J, Kuster DWD, van
to cardiomyocyte architecture disruption . veidenJ
and corrected by improving NADH-driven

mitochondrial respiration

Variable mitochondrial function in HCM Therapeutic strategies to improve mitochondrial function

European Heart Journal (2023) 44, 1170-1185

N ® ©

. @ F - D |

|

Impaired Cardiomyocyte Septal thickness

Raising

mitochondrial architecture in genotype-
SRida NAD" levels

function disruption negative HCM

| | | |

)

@ @
eecsscecrcede nll eee é &C

o0

eeesccccrccocni Bhocee Clll ' *0 e

INADH NAD* O,

{NAD* pool




Rozdily mezi genotyp-pozitivni a genotyp-negativni
formou HCM pri CMR

2,755 Hypertrophic Cardiomyopathy Patients
44 sites

6 countries
North America and Europe

2 broad, relatively distinct populations

36%

Sarcomere mutation (+) Sarcomere mutation (-)
More Likely: More Likely:
Reverse septal curvature morphology Isolated basal septal morphology
More late gadolinium enhancement  Less late gadolinium enhancement

and interstitial fibrosis and interstitial fibrosis
No significant left ventricular outflow More left ventricular outflow
tract obstruction tract obstruction

Neubauer, S. et al. J Am Coll Cardiol. 2019;74(19):2333-45.



I Mechanismy obstrukce vytoku z LKS
I u HCM

- Lokalizace obstrukce: vytokovy trakt
I (LVOT), midventrikularné, popr.
intraventrikularne.

Circulation. 1995 Oct 1;92(7):1680-92.

SUBAORTIC CAVITY MIDVENTRICULAR
OBSTRUCTION OBLITERATION OBSTRUCTION

- Podminky pro vznik obstrukce:
1.Rozsah a distribuce hypertrofie LKS
2.Anatomie mitralni chlopne

3.Anatomie papilarnich svalu

4.Aktualni hodnoty preloadu a afterloadu



I Zaver 1:

Genetickou etiologii HCM muzeme vystopovat u cca 40%
I nemocnych HCM.

U genetickych forem HCM jsou dominujicim
mechanismem etiopatogeneze hyperkontraktilita
sarkomery a porucha relaxace pri depleci superrelaxované
formy beta-isoformy tezkeho retezce myosinu.

- Tyto zmeény vedou k zvysene spotrebe energie a
pravdepodobné prispivaji k progresi hypertrofie LKS.

- Inhibice ATPasy srdecniho myosinu koriguje
hyperkontraktilitu a porusenou relaxaci u tkanovych a
zvirecich modelu genetickych forem HCM.



Zaver 2:

- U genotyp-negativnich jedincu obstrukéni formou HCM
byla recentné ve vzorcich z myektomie identifikovana
vyznamna mitochondrialni dysfunkce, ktera korelovala s
tizi ultrastrukturalnich zmen v myokardu a tloustkou IVS
na zobrazovacich metodach.

- Odlisnou patofyziologii genotyp-pozitivni a genotyp-
negativni HCM Ize podchytit také pri MR srdce. Pro
genotyp-pozitivni formu jsou typicke reverzni vyklenovani
IVS do dutiny LKS, vyraznejsi znamky fibrézy a méne
Casta obstrukce LVOT.



D¢kujr Vam za pozornost!



Figure 7. Schematic Diagram of the Common Variations in Papillary Muscle Anatomy in HCM

Schematic diagram of the common variations in papillary muscle anatomy in HCM (arrows). The left image represents the myocardium
during diastole, the right image represents systole. (A) Normal papillary muscle orientation; (B) bifid papillary muscles; (C) apical displace-
ment of the papillary muscles; (D) hypertrophied papillary muscles with mainly mid-cavity obstruction during systole; (E) abnormal
chordal attachment to the mid-portion of the mitral valve (MV); and (F) elongated anterior MV leaflet. See Online Video 2. Ao = aorta;
LA = left atrium; LV = left ventricle; other abbreviation as in Figure 1.

(J Am Coll Cardiol Img 2011;4:1123-37)




