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Disclosures

• Myokardia/BMS EXPLORER & LTE investigator, mavacamten advisory board member

• Cytokinetics SEQUOIA: initial investigator, aficamten advisory board member
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• Modulation of myocardial energetics (perhexiline, trimetazidine, 
ninerafaxstat)

•  Inhibition of late- sodium channels (ranolazine and 
eleclazine)

•  Reduction of fibrosis (spironolactone, valsartan, losartan)
• Stabilization of mutant proteins (chaperone modulators of 

MYBCP)
• SGLTsi

•  Myosin inhibitors 

“The advent of “pathophysiology- targeted” treatments for HCM

1. Non 
genetic

2. Genetic 
therapy

• Editing
• Replacement
• Silencing
• Modulation



4

Myosin inhibitors



cofounder  and member of the scientific advisory boards of  MyoKardia and of Cytokinetics https://med.stanford.edu/news/all-news/2019/03/mystery-novel-and-dream-spur-key-scientific-insight.html

Myosin inhibitors

2014

%”on-off” myosin-actin
crossbridges
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HCM: a myosin-actin cross bridges 
disease

Libby P et al. Braunwald’s Heart Disease. 11th ed. 2018.
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Myosin in sarcomeric HCM

Alamo L et al. eLife 6, e24634. 2017. Trivedi DV et al. Biophys Rev 110, 27-48. 2018.
Anderson RL et al. Proc Natl Acad Sci U S A 115:E8143-E8152. 2018.

HCM: 80-85%  myosins 
“on”

Normals: 50-60% myosins ” 
“on”

Alosteric inhibitor: modifies the active site of myosin to the” off state”  so that actin binding is 
reduced



Myosin inhibitors: Mechanism of Action

Myosin inhibitors  are selective allosteric inhibitor of cardiac myosin 
 Reduce the number of myosin-actin cross-bridges and thus decreases excessive 

contractility characteristic of HCM

HCM Pathophysiology
“Hypercontractility”
Impaired relaxation

Altered myocardial energetics

Attenuated hypercontractility
?Improved relaxation
?Improved energetics

Normal contractility
Effective relaxation
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Myosin inhibitors



Mavacamten

Ammirati,JACC HF 2024

 > exercise capacity, < LVOTO, > 
diastolic function < biomarkers, 
<symptoms & > health status in 

oHCM ...
EF, interactions, dosage titration...

Effective & safe



EXPLORER
VALOR

Mavacamten



Mavacamten



Mavacamten in the guidelines

AHA-ACC 2024, IaESC 2023, IIa

Effective & safe



Mavacamten issues..
- CYP2C19 metaboliser phenotype (18% Asians, 2% Europeans are poor/slow metabolisers )

- Use of CYP2C19 inhibitors (& inducers)
- LVEF < 50% small and rare but real - Echo guided  dose titration

*Negative inotropism + > the duration of transition from diastole to systole and prolongs time from the onset to the peak in systole

REMS 
(risk evaluation and mitigation strategy)

Echo guided  dose titration (7 first year, 4 after)

CYP genotype 
to determine the appropriate dose
Echo guided  dose titration

April 2022
April 2023



Aficamten

-faster onset of action (steady state 2 weeks)

-shorter half life -rapid reversibility of effect (no interruption but dose reduction)

-minimal drug interactions (multiple elimination pathways )

-favorable tolerability

-easy titration of dosage

-no reduced effect under BB

MYK-581 and MYK-224 will follow...

Binds to cardiac myosin at a distinct allosteric binding site

Potential “in vivo” pharmacodynamic advantages (different binding site):

• under review by the FDA
• EMA will follow 



Maron M, Cardim N, et al NEJM 2024





Desai & Braunwald, Med 5, 655–659, July 12, 2024 a 2024 

No direct comparisons possible
Trials too diferentt for comparisons

Mavacamten vs Aficamten



Cardiac Myosin inhibitors: a reflexion

In transit from the proof of concept hype zone  Precise clinical 
indicationsbalance between indefenite duration of medical therapy  and septal reduction  therapy  (ASA, Myectomy)

with its inherent clinical, administrative, & financial burdens

1,246 result
s

....the myosin inhibitor hysteria....



Not for all oHCM patients
Classical medical treatment

SRT

ASA Myectomy

morbidity and mortality
related to  center volume

 ✞ 0.6%- 2.3%

unmet need for better noninvasive alternatives to SRT

✞ 3.8%-15.6%

Efficacy
Safety
Cost- effectiviness???

Myectomy $ 42k
Mava $ 89.5k/year  $ 1 million/12y

Institute of Clinical & Economic Review 
health-benefit price benchmark for Mava

 $12 -$15 K / year

Refratory, intolerance

Myosin inhibitors

Classical approach
New approach

Europa 1 k mês ?= 12k/ano=120 k em  10 anos Miectomia 30 K? ASA?



In which patients?

Non responders 
intolerants to first line therapy

Hypercontractile phenotypes
Severe obstruction and minimal LVH

Frail/ high risk SRT (myectomy- ASA)
Refuse invasive SRT
non-expert centers

Bridge to septal reduction

1.Alternative to Medical treatment

2. Alternative to SRT (ASA, Myectomy)

3. Special subsets of more functional
oHCM patients ?



Open questions
 LT extensions, multiple echos & genetic do not spoil a new fascinating group of 
drugs...

• oHCM done
• Non obstructive HCM (HFpEF)  ?work in progress..ODISSEY, ACACIA-HCM....& 

MAVERICK. 
• SCD? Direct vs Indirect Effect (LAVI, gradient, MWT...)...
• AF-Stroke VALOR results ... LA reverse remodeling
• HFrEF No...?  Remember BB ..

• Ethnic diversity in response?...black under represented.. 
• Pediatrics?
• Phenotyes? (Danon,Noonan,....)
• Genotype? No diferences  G+ G- nor between 

genes/mutations..

• Placebo -Effect
• Non- responders
• AF?

Clinical 
profiles

• Early non-hypertophic phenotypesmay be..
• Classical phenotypesoHCM
• Adverse Remodeling No...?  Remember BB ..
• Overt dysfunction No...?  Remember BB ..

Natural 
history

Sustained 
effectiveness
 & safety

Pot-
Pourri Mava or Aficamten?*



Cost-effectiveness

Should  doctors care about it in 2025? 





Genetic therapy



Gene Therapy : the new frontier?
• HCM  genetic treatment of a genetic disease, is logical cure of the disease

• young HCM pts >> adverse events & worse prognosis than those presenting late in life

• Editing, replacement, silencing? All, one or none?



Genetic therapy under 
investigation 

Paratz, Can J Cardiol 2024

Consistent but small increase MYBPC (> frequent , missense/loss of function)



Conclusions

• Efficacy
• Safety
• Real-world results
• Ready for prime time but..
• Cost-effectiveness, safety, dosage, CP450
• The case of  Capropril and BB in HFrLVEF
• Do not spoil a fantastic new group of drugs

Myosin inhibitors in HCM Genetic therapy in HCM

• Enormous potential, cure, but..
• Equity (costs)
• Safety (AAV inflamation + off-target effects)
• Eficacy (AAV antibodies, single dose problems)
• Minority (non monogenic disease+ severe & 

lethal  refractory HCM in young pts rare in 
HCM) 



Thank you
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