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APORTACION DE LA GENETICA EN LAS

CARDIOPATIAS FAMILIARES

A Cl §sicamente manejo basado
RMN e h?2 familiar)

A Enorme progreso en | os Ylt
causas genéticas de cardiopatias familiares:

I Mejoras en la tecnologia (NGS)

I Mejor acceso

i Menor coste

A Evidencia clara de que el
identificar familiares en riesgo, confirmar diagnosticos y hoy en
dia, ya determinar el pronoéstico de algunos casos.
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variable

Emery-Dreifuss
muscular dystrophy

Congenital
muscular

dystrophy

Limb-girdle
muscular
dystrophy 1B

Dilated
cardiomyopathy
with conduction
defects

http://dmm.biologists.org/content/dmm/4/5/562/F1.large.jpg?width=800&height=600&carousel=1
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Heterogeneidad

genética

EMD

© Genetic cardiac disorder

O Gene associated with one phenotype
[0 Gene associated with two phenotypes
] Gene associated with three phenotypes
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Targeted or panel sequencing

Target: panel of specific genes e.g. DCM genes
Sequencing depth: >300x

Advantages: high coverage (accuracy); chip
can be custom designed; rapid sequencing and
data analysis; can be used in diagnostic
setting; cost-effective

Limitations: dependent on current knowledge;
mutations are limited to genes on the panel

Next-generation sequencing (NGS)

Whole-exome sequencing (WES)

Target: protein-coding regions (~22,000 genes)
Sequencing depth: ~50-100x

Advantages: exome accounts for ~1-2% of
genome yet contains the majority of disease-
causing mutations; rapid sequencing and
analysis is possible; can be used to identify
novel causes of disease; cost-effective

Limitations: non-uniform exome capture can
affect sequence quality; exclusion of non-
coding regions

. Non-panel gene exon
. Cardiomyopathy gene exon

Intergenic or intronic region

/ Sequencing read

Whole-genome sequencing (WGS)

Target: entire human genome (~3 billion bases)
Sequencing depth: >30x

Advantages: can be used to identify variants in
coding regions, splice sites and introns, as
well as structural and copy number variations;
uniform sequence coverage; can be used to
identify novel causes of disease

Limitations: expensive; time-consuming; large
data storage capacity is needed; low depth
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El problema de la interpretacion

>3000variantesen cadapacienteX
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T. Ripoll-Vera / Rev Esp Cardiol Supl. 2021;21(A):4-10 9
Variantes Variantes Variantes de Variantes Variantes
benignas probablemente significado probablemente patogénicas
(VB) benignas incierto patogénicas (VP)
(VPB) (VUS) (VPP)

POLIMORFISMOS

MUTACIONES

—
L.

N

No patogénico

W
Patogénico

erecuencia enla poblacién>

Figura 2. Diferencias entre polimorfismos y mutaciones. Figura de creacién propia. Clasificacién de las variantes segn su patogenicidad siguiendo las directrices del American
College of Medical Genetics and Genomics and Association for Molecular Pathology Pathology.
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3] o —— ESC GUIDELINES
European Society https:idoi.org10.1093/eurheartjy/'ehad 194
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)

Authors/Task Force Members: Elena Arbelo ©® *1, (Chairperson) (Spain),
Alexandros Protonotarios (¥, (Task Force Co-ordinator) (United Kingdom),
Juan R. Gimeno © ¥, (Task Force Co-ordinator) (Spain), Eloisa Arbustini @ (Italy),
Roberto Barriales-Villa ©© (5pain), Cristina Basso ©® (Italy), Connie R. Bezzina
(Netherlands), Elena Biagini ® (Italy), Nico A. Blom' (Netherlands),

Rudolf A. de Boer ©© (Netherlands), Tim De Winter (Belgium), Perry M. Elliott
(United Kingdom), Marcus Flather (©® (United Kingdom), Pablo Garcia-Pavia
(Spain), Kristina H. Haugaa ® (Sweden), Jodie Ingles (® (Australia),

Ruxandra Oana Jurcut ©© (Romania), Sabine Klaassen © (Germany),

Giuseppe Limongelli ® (Italy), Bart Loeys @ ? (Belgium), Jens Mogensen
(Denmark), lacopo Olivotto @@ (Italy), Antonis Pantazis © (United Kingdom),
Sanjay Sharma © (United Kingdom), ). Peter Van Tintelen © (Netherlands),
James S. Ware © (United Kingdom), Juan Pablo Kaski @ *1, (Chairperson)
(United Kingdom), and ESC Scientific Document Group



Editorial/Rev Esp Cardiol. 2024,;77(4):285-289 Son Utzer
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Entorno -, [ —
W -ECG andmalo
clinico 7ok koekclen 4,\ - Arrimia
fgf,',‘;,';’;'°"°” 4 - Soplo cardiaco ! ’i ‘

Sospecha de miocardiopatia

Morfologia/funcién ventricular Caracterizacién de tejldos Anomalias funcionales Excluir fenocoplas

Imagen

multimodal ) . . .
Nueva entidad marcada por la existencia de fibrosis no

isquémica (RTG o reemplazo VI por tejido adiposo) o
disfuncién sistdlica sin dilatacion.

Este término abarca la miocardiopatia hipocinética no
dilatada, la MAVI y la No Compactada.

Cribado

ocard Miocardiopatia arritmogénica it
- Iopesle. ciwtada del ventriculo derecho familiar

Y
adicionales

Estilo de vida Tratamiento especifico Prevencion de complicaciones Prevencion de muerte
subita cardiaca
Tratamiento " - ® —
* E - MODVEX
3 \rretirtee

llustracion central. Flujo de trabajo clinico sobre miocardiopatias basado en la descripcion y clasificacion del fenotipo. ECG, electrocardiograma.

Fenotipo




ﬂ Vartn de 17 anos; palpitaciones
-Hiistoria familiar de MSC —
Presentacidn -Exploracion normal

clinica

Al nodilatado
-FE55%
-Cicatriz
subepicardica Propuesta de enfoque integral
basado en el fenotipo

Fenotipo de miscardiopatia del
V1 no dilatado autosdmico
dominante reladenado con DSP
oon cicatriz subepicirdica y FE
normal-baja

e
-Ritmo sinusal, retraso leve de la
conduccion imtraventricular
-200 EV, algunas pareadas

-D5P Trmigo* —

.

/

Figura 4. Ejemplo resuelto del fenotipo de miocardiopatia no dilatada del ventriculo izquierdo, ECC, electrocardiograma; D5F desmoplaguina;
EV, extrasistole ventricular: FE, fraccion de eyeccion: MAV], miocardiopatia arritmogénica del ventriculo izquierdo; MCA, miocardiopatia
arritmogénica: MCD, miocardiopatia dilatada: MCNDVI, miocardiopatia no dilatada del ventriculo izquierdo: MSC, muerte sibita cardiaca: VI,
ventriculo izquierdo. Ejemplo resuelto de fenotipo de MCNDVI que muestra coémo un enfoque multiparamétrico sistemdtico al fenotipo clinico,
empezando por el reconocimiento de un fenotipo clinico e integrando la informacidn fenotipica ampliada y el diagnastico dirigido, incluidas
las pruebas genéticas, puede servir para llegar a descripciones fenotipicas muy especificas que pueden resultar en planes personalizados de

tratamiento. En este ejemplo resuelto, el diagnéstico se transforma desde una mtﬂuﬂzm:ﬁn simEIista aun trastarno genétim mmEIgn
caracterizado por cicatriz miocirdica y propension a arritmia ventricular.




Figura 3. Ejemplos de fenotipos de miocardiopatia no dilatada del ventriculo izquierdo y sus correlatos etiolégicos. BAC3, BAC
cochaperona-3;, DMD, distrofia muscular de Duchenne, DSP, desmoplaquina, FLNC, filamina C, LMNA, lamina A/C, MCNDVI, miocardiopatia
no dilatada del ventriculo izquierdo, PLN, fosfolambano, RBM20, proteina ligadora de ARN 20, RTC, realce tardxo de gadohmo TTN, titina.
Distribucion del RTG (punta de las flechas) en la MCNDVI y correlatos etioldgicos. i

mientras que los genotipos de titina (TTN), BAC3
(BAC3), lamina A/C (LMNA), DMD, RBM20 y la miocarditis son mas heterogéneos, pero con menos cicatriz (a veces sin cicatriz) y menor
fraccion de eyeccion del ventriculo izquierdo.
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Figura 7. Ejemplos de hallazgos en la caracterizacion tisular de imagenes de resonancia magnética cardiaca que deberian hacer sospechar
etiologias espedificas, agrupadas segiin el fenotipo de miocardiopatia. DES, desmina; DSP, desmoplaquina; FEM, fibrosis endomiocirdica;
FLNC, filamina C; HVI, hipertrofia ventricular izquierda; MCH, miocardiopatia hipertréfica; MAVD, miocardiopatia arritmogénica del ventriculo
derecho; MCD, miocardiopatia dilatada; MCNDVI, miocardiopatia no dilatada del ventriculo izquierde; MCR, miocardiopatia restrictiva; RMC,
resonancia magnética cardiaca; RTG, realce tardio de gadolinio; VD, ventriculo derecho; VI, ventriculo izquierdo. Ejemplos de caracteristicas de
la caracterizacién tisular por RMC que deben hacer sospechar etiologias especificas (columna 4), agrupados segiin el fenotipo de miocadiopatia
(columna 1). Las caracteristicas de las imdgenes por RMC (columna 3) corresponden a los hallazges que se listan {columna 2).
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Propone realizar una RMC en el momento del diagnostico en
todos los casos, con una recomendacion de nivel IB, y considera
su repeticion cada 2-5 afos (IlaC).

Ademas, se recomienda la RMC de aquellos miembros de la
familia con genotipo positivo/fenotipo negativo para una deteccion
temprana del fenotipo (llaB).
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Figura 11. Algoritmo para el abordaje del cribado familiar y el seguimiento de los familiares. P/PP. patogénico/probablemente patogénico,
YIS, variante genética de significado incierto. *Si no hay otros familiares afectados ni se identifica ninguna variante en las pruebas genéticas,

considerar la posibilidad de finalizar antes el cribado clinico.
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Especialistas en
miocardiopatias

Carditlogo con experiencia en
miocardiopatias
Cardiologo pediatrico con

- - . - " ilig fouai Orac
experiencia en miocardiopatias Familiafruidadores

Enfermera especialista Psicologo

Asesor genético cardiaco Aspciaciones de padente

-Equipo de insufidencia
SR Genetista

-Equipo de amritmias
-Equipo de imagen cardiaca
-‘Equipo de cardidlogos
intervencionistas

-‘Cardialogo Experiencia en
cardiologia deportiva

Otros cardidlogos expertos
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Figura 5. Atencién multidisciplinar de las miocardiopatias. *La lista gue se presenta no es exhaustiva y representa ejemplos de especialidades

gue suelen interaccionar en la atencion de los pacientes con miocardiopatia.
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Figura 16. Diagrama de flujo para el implante de un desfibrilador automatico en pacientes con miocardiopatia hipertrofica.

20, bidimensional, RMC, resonancia magnética cardiaca; ECG, electrocardiograma; MCH, miocardiopatia hipertréfica. DAl desfibrilador
automatico implantable, RTC, realce tardio de gadolinio, V1, ventricular izquierde, FEVI, fraccion de eyveccion del ventriculo izquierdo, TVNS,
taquicardia ventricular no sostenida; MSC, muerte siitbita cardiaca; FV, fibrilacidn ventricular. TV, taquicardia ventricular *Factores de riesgo

clinicos: RTC extenso (>15%) en RMC; FEVI <50%.
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Guia ESC 2023 sobre el manejo de las miocardiopatias
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Figura14. Diagrama de flujo sobre el manejo de la obstruccion del tracto de salida del ventriculo izquierdo.
OTSVI, obstruccion de salida del ventriculo izquierdo.



CLINICAL PRACTICE GUIDELINE

JOURMAL OF THE AMERICAM COLLEGE OF CARDIDOLOGY

voL ., so. W, 20z2

S ZI0Z4 BY THE AMERICAM HEART ASSOCIATION, INC., AND THE AMERICAN COLLEGE

OF CARDIDOLOGY FOUNDATION. PUBLISHED BY ELSE VIER.

2024 AHA/ACC/AMSSM/HRS/PACES/SCMR
Guideline for the Management
of Hypertrophic Cardiomyopathy

A Report of the American Heart Assodation/American College of Cardiclogy

Joint Committee on Clinical Practice Guidelines

Developed in Collaboration With and Endorsed by the Americon Medical Society for Sports Medicine,
the Heart Rhythm Society, Pediatric & Congenital Electrophysiology Society, and the

Society for Cordiovascular Mognetic Resonance

Writing
Committee
Members*

Steve B. Ommen, MD, FACC, FAHA, Chair
Carolyn Y. Ho, MD, FAHA, Vice Chair

Irfan M. Asif, MD, FAMSSM{

Seshadri Balaji, MBES, MRCP(UK), PuD, FHRS!
Michael A. Burke, MD

Sharlene M. Day, MD, FAHA

Joseph A. Dearani, MD, FACC

Kelly C. Epps, MD, FACC

Lauren Evanovich, PrDf

Victor A. Ferrari, MD, FACC, FAHA, MSCMR| 4
José A. Joglar, MD, FACC, FAHA, FHRS
Sadiya 5. Khan, MD, MSc, FACC, FAHA®
Jeffrey J. Kim, MD, FACC, FHRS**

Michelle M. Kittleson, MD, PuD, FAHA, FACC
Chayakrit Krittanawong, MDi

Matthew W. Martinez, MD, FACC

Seema Mital, MD, FACC, FAHA

Srihari 5. Naidu, MD, FACC, FAHA

Sara Saberi, MD, MS

Christopher Semsarian, MEBES, PuD, MPH, FHES, FAHA
Sabrina Times, DHSC, MPH!

Cynthia Burstein Waldman, JD

"Writing commit tee members are required to recuse themselves from
vaoting on sections to which their spedfic relatonships with industry may
apply; see Appendix 1 for detailed information,

FAMSSM represent ative.

IHRS represent ative,

iLay stakeholder representative.

| AHA] ACE Joint Committee on Clindcal Practice Guidelines liaison.
ECME represen tative.,

BACC AHA Joint Committes on Performance Measunes represen tative.,
=PALES representative.

FACKAHA Joint Committee on Clindcal Data Standand s represent ative,
ploint ADC/AHA staff representative.

ey

UNIDA D
CARDIOPATIiAS
GENETICAS

Son Uatzer

1133323 UNIVERSITARI saszaz:



FIGURE 4 Management of Symptoms In Patients With HCM —-@—

Patients With HCM Son Ulatzer

11133238 UNIVERSITARI §2883555

Obstructive physiology?

Repeat evaluation as
per Figure 1, Box 2

Avoid vasodilators and
high-dose diuretics

If symptoms persist

Surgical
candidate?

Other surgical
indication?

Ommen et al JACC 2024 Hypertrophic Cardiomyopathy Guidelines
Colors comespond to Table 3. GL indicates guideline; and HCM, hypertrophic cardiomyopathy.
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rShared decision-makingo et
Referir pacientes a Unidades especializadas multidisciplinares

Importancia de la h? familiar, el cribado clinico y genético, el consejo genético

Evaluar riesgo de MS: factores de riesgo + calculadora (score ESC)

Utilidad del eco de ejercicio (Aobstrucci - -n |

Deporte: ejercicio intenso no contraindicacion absoluta, decision individualizada

con el pacient e, reevall

sequencing, or genome sequencing.” Gene panels

include 8 sarcomere genes, including MYH7, MYBPC3,
TNNI3, TNNT2, TPM1, MYL2, MYL3, and ACTC1, and
identify a disease-causing variant in approximately
30% of sporadic and 60% of familial cases.”® "’
Expanding to larger panels usually does not add
diagnostic value.”'” Initial genetic testing is usually

uartr

frecuentementeé

Ommen et al JACC 2024 Hypertrophic Cardiomyopathy Guidelines



PLOS ONE

Check for
updates

A novel splice-site FHOD3 founder variant is a
common cause of hypertrophic
cardiomyopathy in the population of the
Balkans-A cohort study

Nina Vodnjov "2, Janez TopliZek®, Ale§ Maver'*, Goran Cuturilo®®, Helena Jaklié',
Nata$a Teran', Tanja Vi$njar', Marusa Skrjanec Pudenjak’, Alenka Hodzi¢',
Olivera Miljanovié 7, Borut Peterlin ", Karin Writzl "2+

1 Clinical Institute of Genomic Medicine, University Medical Centre Ljubljana, Ljubljana, Slovenia,

2 Biotechnical Faculty, University of Ljubljana, Ljubljana, Slovenia, 3 Dep: 1t of Cardiology, Uni ity

Medical Centre Ljubljana, Ljubljana, Slovenia, 4 Faculty of Medicine, Umvevsny of Ljubljana, I.|ub|;ana

Sboven- 5 Depanmen( of Medical Genetics, University Children's Hospital, Belgrade, Serbia, 6 Facuity of
Uni y of Belgrade, Belgrade, Serbia, 7 Clinical Centre of Montenegro, Ljubljanska BB,

P rica, M 8 E Refi N for Rare, Low Prevalence, or Complex Diseases of

the Heart (ERN GUARD-Heart)

Heart failure and cardiomyopathies

©®

OPEN ACCESS

ORIGINAL RESEARCH
Mutations in TRIM63 cause an autosomal-recessive
form of hypertrophic cardiomyopathy

Joel Salazar-Mendiguchia @ ,"** Juan Pablo Ochoa," Julian Palomino-Doza,**
Fernando Doml’nguez,s'6 Carles Dfez—Lépez,? Mohammed Akhtar®

UNIDAD
ESC Europesn Heart Journal (2021) 42, 3063 3073 CLINICAL RESEARCH carBioFlias
European Saciety doi10.1093/eurheartjlehabd24 i i [ [eafge(
of Cardiolony i ‘eurheartj/ehal Heart failure and cardiomyopathies So_h S

Alpha-protein kinase 3 (ALPK3) truncating
variants are a cause of autosomal dominant
hypertrophic cardiomyopathy

Luis R. Lopes @ 1247 Soledad Garcia-Hernandez?T, Massimiliano Lorenzini ® 2,
Marta Futema!', Olga Chumakova®®, Dmitry Zateyshchikov @ 5,
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Martin Ortiz-Genga © 2%, Jesus Piqueras-Flores?’, Karina Analia Ramos?®,

Ainars Rudzitis”. Luis Ruiz—Guerrero“, Ricardo Stein:",

Mayte Triguero—Bol:harén”, Luis de la Higuerau, Juan Pablo Ochoa’™"",

Dad Abu-Bonsrah @ 32, Cecilia Y.T. Kwok®2, Jacob B. Smith®2, Enzo R. Porrello ©® 3233,
Mohammed M. Akhtar ® 2, Joanna Jager @ !, Michael Ashworth?*, Petros Syrris @ 1,
David A. Elliol:l:n'u, Lorenzo Monserrat 2‘, and Perry M. Elliott © 1.2

@PLOS | ONE

RESEARCH ARTICLE

11131238 UNIVERSITARI B285325

Soraya Ramiro-Ledn,? Maria M Clemente,"® Antonia Pérez-Cejas,"" Maria Robledo, "
Iria Gomez-Diaz,' Maria Luisa Pefia-Pefia, " Vicente Climent,"

Francisco Salmerén-Martinez, "® Celestino Hernandez, '®
M Victoria Mogollén, ™ Ivonne Cardenas-Reyes,' Marco
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European Journal of Medical Genetics 63 (20200 104079

Contents lists available at ScienceDirect
European Journal of Medical Genetics

ELSEVIER journal homepage: www.alsevier.com/locatelajmg

The p.(Cys150Tyr) variant in CSRP3 is associated with late-onset
hypertrophic cardiomyopathy in heterozygous individuals

Joel Salazar-Mendiguchia ™", Roberto Barriales-Villa“*, Luis R. Lopes "%, Juan P. Ochoa*,
Alejandro Rndnguez Vilela ", Juhan Palcmmcl Doza "’ .Iose M. Larranaga- Moreua 4

Marcos Cicerchia ®, Ivonne Cardenas-Reyes °, Diego Garﬂa Giustiniani *, Noél Brogger °,
German F‘ernz'mdez", Soledad Garcia®, Lisi Santiagcl", Paula Velez”, Marti.n Ortiz-Genga“,

Perry M. Elliott "%, Lorenzo Monserrat ®

Check for

Heterozygous junctophilin-2 (J/PH2) p.
(Thr161Lys) is a monogenic cause for HCM
with heart failure

Sari U. M. Vanninen ' *, Krista Leivo?, Eija H. Seppéld®, Katriina Aalto-Set#la™*,
Olli Pitkanen®, Pila Suursalmi‘ Antti-Pekka Annala7, Ismo Anttila’, Tero-
Pekka Alastal I Myl 32 Tiina M. Heli®*, Juha W. Koskenvuo™**
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1 Heart Center, Tampere University Hospital, Tampere, Finland, 2 Heart and Lung Center, Helsinki
University Hospital, University of Helsinki, Helsinki, Finland, 3 Blueprint Genetics, Helsinki, Finland, 4 Faculty
of Medicine and Life Sciences, University of Tampere, Tampere, Finland, 5 Divisions of Pediatric Cardiology.
Children's Hospital/Helsinki University Hospital, Helsinki, Finland, 6 Department of Pediatrics, Tampere
University Hospital, Tampere, Finland, 7 Department of Interal Medicine, Seindjoki Central Hospital,
Seinajoki, Finland, 8 Institute of Biomedicine, University of Helsinki, Helsinki, Finland, 9 Department of
Clinical Phy gy and Nuclear Medi HUS Medical Imaging Center, Helsinki University Hospital and
University of Helsinki, Helsinki, Finland
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Normal Sarcomere HCMSarcomere
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- Normal contractility - Hypercontractility
- Effective relaxation - Impaired relaxation

- Increased energy cost of tension
generation through inefficient or
excessiveATPusage

1. Tortora GJ, Derrickson BH. Principles of Anatomy and Physiology. 15" ed. Hoboken, NJ: Wiley. 2019. 2. NagSet al. Nat Struct Mol Biol. 2017;24(6):525-533. 3. Mayo Clinic.
https:// www.mayoclinic.org/diseases -conditions/hypertrophic -cardiomyopathy/symptoms -causes/syc-20350198. AccessedOct 13, 2020. 4. Anderson RLet al. Proc Natl Acad SciU SA.
2018;115:E8143E8152.5. Elliott PMet al. Eur Heart J. 2014;35(39):2733-2779.6. Ho CYet al. Circulation. 2018;138(14):1387-98. 7. W. McNamaralJ et al. BiophysRev (2015) 7:5d814



http://www.mayoclinic.org/diseases-conditions/hypertrophic-cardiomyopathy/symptoms-causes/syc-20350198

UUUUU
AAAAAAAAAAAA

11131238 UNIVERSITARI B285325

Mavacamten is a cardiac -specific myosin inhibitor designed to target
the underlying pathophysiology of HCM:2

HCMSarcomere HCMSarcomereAfter Mavacamten Exposure
Too many myosin-actin cross-bridges Reducednumber of excessmyosin-actin cross-bridges

Mavacamten

ATP, adenosine triphosphate; HCM, hypertrophic cardiomyopathy; LV, left ventricular.
1. Anderson RLet al. ProcNatl Acad SciU SA 2018;115:E8143E8152.2. Green EMet al. Science2016;351:6178621. 3. Ho CYet al. Circ Heart Fail 2020;13.
doi:10.1161/CIRCHEARTFAILURE.120.006858. Sequeira V et al. FEBS ett 2019;593:161631626.5. Alamo L et al. eLife 2017;6. doi:10.7554/eLife.24634.
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THE THERAPEUPIGTENTIAOFSELECTNMEYOSINNHIBITIONN HCM AN

HCM Sérmere
Sarcomere With AllostericMyosinInhibition
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HCM MOUSE MODEL PATIENTS WITH OBSTRUCTIVE HCM

Z hypercontractility Relief of LVOT gradient
Improved compliance Improved symptoms

Improved energetics Y Exercise Performance

Z development of LVH Improved QOL

Z of cardiomyocyte disarray Reverse LAremodeling
Z myocardial fibrosis ImprovedE/ e 6

z hypertrophic and profibrotic gene expression ¥ LV cavity size
KT ProBNP and HSTnT




@ ESC European Heart journal (2023) 00, 1-12 STATE OF THE ART REVIEW

European Society https:/doi.org/10.1093/eurheartj/ehad637
Durpem p: g J Heart failure and cardiomyopathies

Mavacamten: a first-in-class myosin inhibitor
for obstructive hypertrophic cardiomyopathy

Eugene Braunwald ® "%, Sara Saberi’, Theodore P. Abraham?, Perry M. Elliott®,
and lacopo Olivotto®

Clinical studies Pre-clinical data

Hypercontractile LV 1 Contractility l LV hypertrophy
]' Compliance l Disarray
LVOT obstruction >> | Energetics | Myocardial fibrosis
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Targeted molecular approach "
Myosin inhibitors Phase 3 clinical trials

[aEc e f Improved symptoms
and exercise performance
4 Relief of LVOT gradient
EXPLORER- Improved QOL
Gain of function HCM LA size

In obstructive
HCM

MHY7 mutations
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VALOR- LV cavity size

NT ProBNP and HsTnT
W HCM HCM sarcomere \ HCM J © memen
— =

with allosteric Reduced need for

£ g sarcomere i septal reduction therapies
b myosin inhibition \_
“Off” state “On" state In nonobstructive

¥ » ODYSSEY-HCM (Ongoing)
HCM
J .

The path to treatment of obstructive hypertrophic cardiomyopathy. (Top left) Haemodynamic observations demonstrated. Left ventricular (LV)
obstruction and symptoms related to LV hypertrophy. (Bottom left) Discovery of genetic variants in ~40% of patients. (Centre) Sarcomeres in
obstructive hypertrophic cardiomyopathy (oHCM) show excess of myosin—actin cross-bridges that are normalized by mavacamten. (Top right)
Pre-clinical observations in mouse and pig models of oHCM. (Bottom right) The two placebo-controlled clinical trials of mavacamten in oHCM.
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SEQUOIA-HCM - Study Design SEQUOIA

Patients with oHCM treated 3
with SoC: Aficamten + SoC (n=142)
* VOT-G 230 mmHg and

Valsalva 250 mmHg

* NYHA FCII-I

* Predicted pVO, <30% for Placebo + SoC (n=140)
age and sex 2

End of Study
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TRl 5 mg once daily starting D1, with an opportunity for 5 mg increases

Titration at W2, w4, and W6, up to 20 mg once daily maximum



Overview of All Prespecified Endpoints

Endpoints

pVO, change from baseline 1o Week 24

1. KCCQ-CSS change from baseline to Week 24

2. % NYHA class improvement by at least 1 class at Week 24
3. Valsalva LVOT-G change from baseline to Week 24

4. % Valsalva LVOT-G <30 mmHg ot Week 24

5. Duration of SRT-eligible during 24 weeks of treatment

6. KCCQ-CSS change from baseline to Week 12

7. % NYHA class improvement by at least 1 class at Week 12
8. Valsalva LVOT-G change from baseline to Week 12

9. % Valsalva LVOT-G <30 mmMg st Week 12

10. Total workload change from baseline to Week 24

P value

<0.0001

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
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Tratamiento médico

Precaucioén

Verapamil
B-Blog (Diltiazem)
1aI|’nea_‘_—_.-—__ i
Inhibidores Disfuncion VI
Miosina
22 linea

Disopiramida QT¢



nnnnnnn
AAAAAAAAAAAA
EEEEEEEEE

11131238 UNIVERSITARI B285325

TreatmentOptionsfor SymptomaticObstructiveHCM:
WHATWILLCHANGE?

Standard
Pharmacological
Options

Myosin Inhibitors

e

Alcohol Septal Ablation
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Dilated cardiomyopathies: ‘

mono-genic mutations in up to 1/3

* Cardio-genetics
* Gene mutation: 35 % of familial, 15 % non-familial
« 7 genes 2 95 % of pathogenic gene mutations

* 18 genes: significant association with DCM

BAG3, DES, DSP, FLNC, LMNA, MYH7, PLN, RBM20, SCN5A, TNNC1, TNNT2, TTN,
ACTC1, ACTN2, JPH2, NEXN, TNNI3, TPM1, VCL

* Sarcomeric proteins
* Nuclear envelop

* RNA binding protein
* Cell membrane

* Signalling

Stroeks S. Genet Med. 2021 Nov;23(11):2186-2193



CENTRAL ILLUSTRATION Penetrance of Dilated Cardiomyopathy in G+ Relatives

Cardiomyopathy in Dilated Cardiomyopathy
(DCM) Genetic Carriers

kit -t

300 families
779 carriers of
P/LP DCM variants
without phenotype

Factors Related With Development of DCM

Age Abnormal ECG Motor Sarcomeric  LVEDD
HR:1.2 HR:1.71 HR:1.92 HR:1.08
(per1year increase) (per 1 mm increase)
=

Cabrera-Romero E, et al. J Am Coll Cardiol. 2024;83(17):1640-1651.

Penetrance of DCM
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Penetrance of DCM at 5 Years 12.3%
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Penetrance of DCM Varied According to Genotype

We studied 779 patients with DCM-associated variants and without DCM at initial evaluation followed at 25 Spanish centers. DCM penetrance at 5 years was 12.3% and
DCM penetrance was different according to underlying gene group. Independent predictors of DCM development were: older age, an abnormal ECG, presence of
variants in motor sarcomeric genes, lLower LVEF and larger LVEDD. DCM = dilated cardiomyopathy; ECG = electrocardiogram; G+ = genotype positive; LVEDD = left
ventricular end-diastolic diameter; LVEF = left ventricular ejection fraction; P/LP = pathogenic/likely pathogenic.
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