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Hypertrophic Cardiomyopathy
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Hypertrophic Cardiomyopathy
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Increased left ventricular wall thickness
not solely explained by abnormal
loading conditions

ADULTS:

LV wall thickness 215 mm in one or more
LV myocardial segments measured by any
imaging technique

CHILDREN:

LV wall thickness more than two standard
deviations above the predicted mean (z-
score >2)
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Asymmetrical septal hypertrophy Bi-ventricular hypertrophy




Echo features of HCM
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Mapping the gene for HCM to chromosome 14q1

Nov. 16, 1989

MAPPING A GENE FOR FAMILIAL HYPERTROPHIC CARDIOMYOPATHY TO
CHROMOSOME 14q1

Joun A, Jarcuo, M.D., Wiuiam McKenya, M.D., J.A. Perer Pare, M.D., Scort D. Soromow, M.D.,
Raxpart F. Horcosse, M.D., Swavorax Dickie, Tarjana Lewi, D.D.S., Heren Dovis-KeLier, Pu.D.,
J.G. Semaax, Pr.D., anp Cawristing E. Sriouan, M.D.

Abstrect To identity the chromosomal location ol a gene
responsible for familial hypertrophic cardiomyopathy, we
mddﬂnduﬂmbﬂlaromﬂ.rem aslnm
the members of a large kindred. Twenty su
memmwmmw
m&mmmmmmmeﬂm Genstic-link-
age analyses were performed with polymorphic DNA loci
dispersed throughout the entire genome, to identify a
locus that was inherited wilh hypertrophic cardiomyop-
thm lmnuofth.m
detected between the disease locus and polymorphic
loci was assessed by calculating a lod score (the loga-
rithm of the probability of observing coinheritance of two

loci, that are genetically inked, diided
mﬁm«o%gmm%eﬂmmg

A DNA locus (D145286), previousty mapped to chromo-
some 14 and of unknown function, was found to be coin-
herited with the disease in this family. No instances of
recombination were observed between the locus for famill-
ial hypertrophic cardiomyopathy and D14526, yielding a
lod score of +9.37 (6 = 0). These data indicate that in this
kindred, the odds are greater than 2,000,000,000:1 that
the gene responsible for tamilial hypertrophic cardiomyop-
athy is located on chromosome 14 (band q1). (N Engl J
Med 1989, 321:1372-8.)
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N Engl J Med 1989;321:1372-8.




The evolving story of genetics in HCM

Troponin T a-Tropomyosin
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Troponin C Myosin-binding._
protain C
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Gene Protein Frequency (%)
Cardiac myosin-binding protein C MYBPC3 30-40%

(3 cardiac myosin heavy chain MYH?7 20-30%
Cardiac troponin T TNNT2 5-10%
Cardiac troponin [ TNNI3 4-8%

Regulatory myosin light chain MYL2 2-4%

Essential myosin light chain MYL3 1-2%
o tropomyosin TPM1 <1%

o cardiac actin ACTC1 <1%
Muscle LIM protein CSRP3 <1%

Spirito P, Seidman CE, McKenna WJ, Maron BJ. N Engl J Med. 1997 Mar 13;336(11):775-85.
Liew AC et al. J. Clin. Med. 2017, 6, 118;
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Formin Homology 2 Domain Containing 3
(FHOD3) Is a Genetic Basis for
Hypertrophic Cardiomyopathy

JACC 2018; 72: 2457-2467

Mutations in TRIME3 cause an autosomal-recessive
form of hypertrophic cardiomyopathy

Heart 2020;106:1342-1348.

MYL3
TPMI
TNNI3

TNNT2

MYH7

MYBPC3

Sarcomeric protein
gene mutation
40-607%

The majority of cases in
adolescents and adults are
caused by mutations in

sarcomere protein genes.

non-genetic causes

Prevalence of Anderson-Fabry Disease in Male Patients
With Late Onset Hypertrophic Cardiomyopathy

Circulation. 2002;105:1407-
1411

Prevalence and clinical phenotype of hereditary
transthyretin amyloid cardiomyopathy in patients
with increased left ventricular wall thickness

European Heart Journal
2016;37:1826-1834



@ ESC European Heart Journal (2023) 00, 1-124 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehad194
of Cardiology

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)



Cardiomyopathy: Definition

* “A myocardial disorder in which the heart muscle is structurally and
functionally abnormal, in the absence of coronary artery disease,
hypertension, valvular disease and congenital heart disease sufficient to
cause the observed myocardial abnormality.”

ESC Working Group on Myocardial Pericardial Diseases (Elliott P et al. EHJ 2007)



Clinical diagnostic
workflow of
cardiomyopathy

www.escardio.org/guidelines
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Q Ventricular morphology/function Ventricular scar/fatty replacement
Morphological/ < « Non-ischaemic ventricular scar on
i i - Hyper:_rophy CMR/pathological examination
functional + Dilatation Other i e S
characterization - Systolic/diastolic function *| Uihar:dssue charactarization

parameters on CMR

I

Phenotype

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

— Pedigree analysis Genetic testing Extracardiac involvement
Additional traits

Laboratory markers Pathology

4

Phenotype-based integrated aetiological diagnosis

. @ESsc

@ESC

©ESC

2023 ESC Guidelines for the management of cardiomyopathies
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)
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The genetic
architecture of the
cardiomyopathies

www.escardio.org/guidelines
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(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)
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Hypertrophic cardiomyopathy: the future

of treatment

C. Yaughan Tuohy, Sanjiv Kaul, Howard K. Song, Babak Nazer,

and Stephen B. Heitner*

Structural Derangements:

Septal hypertrophy

Mitral leaflet abnormalities
Subvalvular abnormalities
SAM/LVOT obstruction
Mitral regurgitation

Novel Procedures:

Surgical papillary muscle realignment,
chordae removal, and mitral valve repair
Apical myectomy

Transcatheter mitral valve repair
Radiofrequency septal ablation
High-intensity focused ultrasound septal
ablation

Molecular Derangements:

¢ Actin-myosin cross-bridging

*  Myocardial metabolism

*  Sodium and calcium channels

* Hyperdynamic LV function, impaired LV
relaxation and compliance
Myocardial disarray, fibrosis, and
adverse remodeling

Genetic Derangements:
* Genetic mutations in sarcomeric proteins

Novel Pharmacotherapies:

* Mavacamten, CK-274

* Perhexiline, Trimetazidine

* Ranolazine, Eleclazine

*  N-Acetylcysteine

*  ARBs, aldosterone antagonists
*  Statins

Gene-Based Therapies:
* Allele-specific gene silencing
* Embryonic gene repair using CRISPR/Cas9

European Journal of Heart Failure (2020)22, 228—240



UCL INSTITUTE OF CARDIOVASCULAR SCIENCE

Cardiomyopathy<
the heart muscle charity

Thank You

2

British Heart
Foundation

National Institute for
Health Research

W Queen Mary

University of London

W o=



	Slide 1: Hypertrophic Cardiomyopathy:  Understanding the Condition
	Slide 2: Declaration of interest
	Slide 3: Hypertrophic Cardiomyopathy
	Slide 4
	Slide 5
	Slide 6: Hypertrophic Cardiomyopathy
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Echo features of HCM
	Slide 12: Mapping the gene for HCM to chromosome 14q1
	Slide 13: The evolving story of genetics in HCM
	Slide 14
	Slide 16
	Slide 17: Cardiomyopathy: Definition
	Slide 18
	Slide 19
	Slide 20
	Slide 21

