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Clinical trials with omecamtivmecamtiv mecarbil



Direct myosin activators areare not yet available



Myosin activators increase

Increased duration of 

increase systolic ejection time

Anderson et al., Biophys. Soc. Meeting, 2007, Poster
Malik et al., Science 2011;331:1439–1443
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Omecamtiv mecarbil decreases

Horvath B…Papp Z. et al. 

decreases diastolic cell length

. Naunyn Schmiedebergs Arch Pharmacol. (2017),390(12):1239-1246.
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What is the problemproblem here?
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The two sides of the coin for

Direct myosin activation: everything
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increase in systolic duration
slower contraction
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incomplete relaxation
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limited tissue selectivity



Myosin activators: 1st and 2nd : 1st and 2nd generation



Danicamtiv decreases both

a

c

both systolic and diastolic SLs

b

d

Ráduly A…Papp Z. et al. Int J Mol Sci. 2022 Dec 27;24(1):446.



Danicamtiv did not decrease end-diastolic diameter (EDD)

Ráduly A…Papp Z. et al. Int J Mol Sci. 2022 Dec 27;24(1):446.



Shen et al., Am Heart Assoc. 2021 Jun 15;10(12):e020860.



Kooiker et al., Circulation Research. 2023;133:430



Danicamtiv recruits myosin motors

Maicon Landim
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Myosin activators may normalize
brought about by genetic

normalize hypocontractility
genetic alterations

Papp et al., unpublished



NCT trials with danicamtivdanicamtiv

https://www.medchemexpress.com



From myosin activationactivation to myosin inhibition

Lehman et al., 
Nature Reviews Cardiology 19, 353–363, 2022



First and second generationgeneration of myosin inhibitors



Milestones in the development of in the development of mavacamten

Keam S.J. (2022) 82:1127–1135



Effects of aficamten on SL and Caon SL and Ca2+ transients

Sárkány et al., unpublished
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Myosin inhibitors might
genetic alterations than

might better compensate for
than myosin activators

Papp et al., unpublished



Conclusions

Omecamtiv mecarbil evokes positive inotropic

cardiac preparations in vitro and in vivo,

Ca2+-sensitizing effects.

The myosin activator evoked increase inThe myosin activator evoked increase in

increased ejection time and slow contraction

Bypassing the Ca2+-activation step in cardiomyocytes

regulation.

Direct myosin inhibitors hold promises

cardiomyopathy.

onclusions

inotropic effects in murine, canine and human

consistently with its myosin activating and

in systolic performance is tightly coupled toin systolic performance is tightly coupled to

contraction-relaxation kinetics.

cardiomyocytes limits physiological contractile

promises for the treatment of hypertrophic
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Thank you for youryour attention!



Choi et al., J Am Heart Assoc. 2023;12:e030682.



From myosin activationactivation to myosin inhibition

Lehman et al., Nature Reviews Cardiology 19, 353–363, 2022



Voors et al., Eur J Heart Fail. 2020 Sep;22(9):1649-1658.
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Changes in diastolic sarcomere
those in systolic sarcomere

sarcomere length are associated with
length/contraction duration

Ráduly A…Papp Z. et al. ESC Heart Fail. 2023 Apr;10(2):1326-
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