
Servizo de
Cardioloxía

Understanding the etiology
of HCM

and
pathways for intervention

Roberto Barriales Villa, MD, PhD, FESC
Unidad de Cardiopatías Familiares
Complexo Hospitalario Universitario A Coruña, Spain



Servizo de
Cardioloxía DISCLOSURES

-Grants: BMS, Sanofi, Healthincode
-Advisory Board: BMS, Sanofi, Amicus, Pfizer, Alnylam, Cytokinetics



Servizo de
Cardioloxía

Elliott P et al. 2014 ESC HCM Guidelines

Disease of sarcomeric proteins

 Young patients
 Familial disease
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Elliott P et al. 2014 ESC HCM Guidelines

Inherited Metabolic/NM diseases
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Elliott P et al. 2014 ESC HCM Guidelines

No monogenic variant-Complex etiology

 Older patients
 No familial history
 HTA
 Less CV events
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Arbelo E et al. 2023 ESC Cardiomyopathies Guidelines
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Marian AJ. Circulation Research. 2021;128:1533–1553
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Trivedi DV et al. Biophys Rev 10, 747 27-48, (2018)
Sakar SS et al. Sci Adv 6 (2020)
Vander Roest AS et al. Proc Natl Acad Sci U S A 118 (2021)

MYH7 mutations induce sarcomere hypercontractility 
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Marian AJ. Circulation Research. 2021;128:1533–1553
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Modified from Barrick SK, Greenberg MJ. J Biol Chem. 2021 Nov;297(5):101297 

ATP-ase
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“La fuerza generada es proporcional al número de puentes cruzados actina-miosina”Video from YouTube; steps of muscle contraction; digital storytelling class

“Sliding Filament” theory or “Swinging cross-bridge” model

The FORCE 
generated by the 

muscle is 
proportional 

to the NUMBER of 
actin-myosin cross 

bridges that form
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ATP

“Swinging lever arm” model 

Barrick SK, Greenberg MJ. J Biol Chem. 2021 Nov;297(5):101297 
C. Suay-Corredera and J. Alegre-Cebollada. FEBS Letters n/a, doi:https://doi.org/10.1002/1873-3468.14301 (2022).
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”Active” Disordered-Relaxed
DRX

Super-relaxed 
SRX

ATP
Barrick SK, Greenberg MJ. J Biol Chem. 2021 Nov;297(5):101297 
C. Suay-Corredera and J. Alegre-Cebollada. FEBS Letters n/a, doi:https://doi.org/10.1002/1873-3468.14301 (2022).

Maximum ATP
hydrolysis rate

Minimum ATP
hydrolysis rate

3 ”DIFFERENT” MYOSIN CONFIGURATIONS

Presenter Notes
Presentation Notes




Servizo de
Cardioloxía

”Active” Disordered-Relaxed
DRX

Super-relaxed 
SRX

3 ”DIFFERENT” MYOSIN CONFIGURATIONS

ATP
Barrick SK, Greenberg MJ. J Biol Chem. 2021 Nov;297(5):101297 
C. Suay-Corredera and J. Alegre-Cebollada. FEBS Letters (2022).
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”Active” Disordered-Relaxed
DRX

Super-relaxed 
SRX

3 ”DIFFERENT” MYOSIN CONFIGURATIONS

ATP

50%

Exercise, temperature, MYH7, MYBPC3 GENETIC VARIANTS, etc.

Barrick SK, Greenberg MJ. J Biol Chem. 2021 Nov;297(5):101297 
C. Suay-Corredera and J. Alegre-Cebollada. FEBS Letters (2022).
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Modificado de Marian AJ. Circulation Research. 2021;128:1533–1553

NORMAL HEART

HCMSarcomeric pathogenic genetic variants
etc,…

Disease Modyfing Treatment
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Modificado de Marian AJ. Circulation Research. 2021;128:1533–1553

NORMAL HEART
HCM HCM

Hypercontractility
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Stern JA et al. PLoS One.2016
Green EM et al. Science 2016

EXCESS Myosin heads

• HYPERCONTRACTILITY
• SAM
• LVOTO

MAVACAMTEN
First-in-class allosteric inhibitor of cardiac β myosin ATPase

Actin-Myosin AFFINITY
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PHASE 3 CLINICAL TRIALS ESC 2023 GUIDELINES

251 patients

112 patients

81 patients

Olivotto I et al. EXPLORER-HCM. Lancet 2020;396(10253):759–69 
Desai MY et al. VALOR-HCM. J Am Coll Cardiol 2022;80(2):95–108 
Tian C et al. EXPLORER-CN. JAMA Cardiol 2023;8(10):957 
Arbelo E et al. 2023 ESC Cardiomyopathies Guidelines
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Next-in-class myosin inhibitor

PHASE 3 CLINICAL TRIALS (oHCM)

“ON-GOING”

282 patients

Maron MS et al. SEQUOIA-HCM. N Engl J Med 2024. 
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FUTURE



Servizo de
Cardioloxía NON-OBSTRUCTIVE HCM

PHASE 3 CLINICAL TRIALS 
(Mavacamten)

ON-GOING

PHASE 3 CLINICAL TRIALS 
(Aficamten)

ON-GOING
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Kinnear et al., 2024, Cell Reports Medicine 5, 101520

PHASE 3 
CLINICAL TRIALS 

(Aficamten)

PHASE 3 
CLINICAL TRIALS 

(Mavacamten)

OTHER TARGETS: PEDIATRIC PATIENTS

“ON-GOING” “ON-GOING”
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Stern JA et al. PLoS One.2016
Green EM et al. Science 2016

• LVH
• Disarray
• FIBROSIS

EXCESS Myosin heads

MAVACAMTEN
First-in-class allosteric inhibitor of cardiac β myosin ATPase

+

?
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PHASE 2: ON-GOING

https://clinicaltrials.gov/study/NCT06347159



Servizo de
Cardioloxía OTHER TARGETS: IMPROVE MYOCARDIAL ENERGETICS

Desjardin JT et al. EHJ  Acute Cardiovascular Care (2021) 10, 676–686
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PHASE 3: FORTITUDE-HCM
ON-GOING

PHASE 3: SONATA-HCM
Maron MS et al. J Am Coll Cardiol 2024 May 28;83(21):2037-2048.
https://clinicaltrials.gov/study/NCT06481891ON-GOING
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Paratz ED et al. Canadian Journal of Cardiology 40 (2024) 777e788
https://clinicaltrials.gov/study/NCT05836259

PHASE 1: ON-GOING
Genome 
editing

Gene
replacement
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Jorge Peteiro 2007
Coruña (fragment)
Private collection
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