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ABSTRACT

Heart failure with reduced ejection fraction (HFrEF) remains a major global challenge despite
advances in neurohormonal therapies, which do not directly improve myocardial contractility.
Omecamtiv mecarbil (OM), a first-in-class cardiac myosin activator, offers a novel mechanism
by enhancing sarcomere function without raising intracellular calcium or oxygen demand,
differentiating it from traditional inotropes. This narrative review synthesizes current evidence on
OM’s pharmacology, preclinical data, and clinical trials. Preclinical studies demonstrated improved
contractility with preserved energetic efficiency. Phase |-l trials confirmed dose-dependent
improvements in systolic function with good tolerability. The Global Approach to Lowering
Adverse Cardiac Outcomes Through Improving Contractility in Heart Failure (GALACTIC-HF)
trial showed modest but significant reductions in heart failure events, especially in patients with
severely reduced ejection fraction. However, OM’s limited effect on functional capacity and
narrow therapeutic window necessitate selective use. Positioned as an adjunctive option for
patients with advanced systolic dysfunction, OM’s future utility may be enhanced by biomarker-

guided strategies, simplified dosing, and combination regimens.

Keywords: Omecamtiv Mecarbil; heart failure, systolic; myocardial contraction; myosins;
cardiotonic agents; inotropic agents; ventricular dysfunction, left; clinical trials; GALACTIC-HF;

COSMIC-HF

INTRODUCTION

Heart failure with reduced ejection fraction (HFrEF)
is a clinical syndrome characterized by the heart’s ina-
bility to pump blood efficiently, leading to an ejection
fraction typically less than 40%. It results from structural
and/or functional cardiac disorders impairing ventricular
filling or ejection of blood." The clinical significance of
HFrEF lies in its association with substantial morbidity
and mortality. Patients often experience progressive
symptoms such as fatigue, dyspnea, and fluid reten-
tion, which impair quality of life and lead to frequent
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hospitalizations. Heart failure with reduced ejection frac-
tion is a leading cause of hospital admissions among
older adults and contributes significantly to healthcare
expenditures globally.” It is a prevalent condition affect-
ing millions worldwide, with estimates suggesting a
global prevalence exceeding 64+ million individuals.
It predominantly affects the elderly, with increased inci-
dence among those with comorbidities such as hyper-
tension, ischemic heart disease, and diabetes mellitus.?

Despite therapeutic advances, HFrEF remains chal-
lenging to manage. Current treatment relies on neuro-
hormonal blockade with ACEls, ARBs, beta-blockers,
MRAs, and, more recently, SGLT2 inhibitors. These
improve survival and symptoms but do not directly
enhance contractility, and many patients still experi-
ence persistent symptoms, recurrent exacerbations,
and progressive dysfunction despite optimal therapy.®
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Current HFrEF therapies act mainly through neu-
rohormonal modulation to reduce stress and adverse
remodeling but do not improve intrinsic contractility. This
gap is critical for patients with severely reduced LVEF,
who remain symptomatic and at high risk of hospitaliza-
tion despite optimal therapy, highlighting the unmet need
to address impaired systolic function.* Furthermore,
patient response to guideline-directed medical ther-
apy (GDMT) often varies with comorbidities, age, renal
dysfunction, or intolerance, limiting achievement of
target doses. These challenges underscore the need
for new therapies with distinct mechanisms and added
benefits.® Direct activation of cardiac myosin offers a
mechanism-based strategy distinct from conventional
inotropes. Unlike agents that enhance calcium cycling
and raise arrhythmic risk, activators such as omecamtiv
mecarbil (OM) improve contractility without increasing
calcium or oxygen demand. The first in this class, OM
stabilizes the pre-power stroke state, boosting actin—
myosin engagement and sustaining systolic force. By
acting directly on the sarcomere, it enhances systolic
function while avoiding the energetic and electrophysi-
ological drawbacks of traditional inotropes, making it a
promising adjunct for advanced HFrEF with persistent
symptoms despite standard therapy.>”’

This review critically evaluates the pharmacologi-
cal rationale, preclinical and clinical trial evidence, and
therapeutic positioning of OM in HFrEF. By integrat-
ing mechanistic, translational, and clinical insights, it
aims to define OM’s emerging role in reshaping heart
failure management.

SEARCH STRATEGY

A targeted literature search was conducted across
PubMed, Scopus, Web of Science, and ClinicalTrials.
gov up to July 2025. The following Boolean query was
used: (“Omecamtiv Mecarbil” OR “Cardiac Myosin
Activator” OR “Myosin Activator’) AND (“Heart Failure
with Reduced Ejection Fraction” OR “HFrEF” OR
“Systolic Heart Failure”) AND (“Myocardial Contractility”
OR “Inotropic Therapy” OR “Cardiac Function”) AND
(“GALACTIC-HF” OR “Clinical Trial” OR “Translational
Study” OR “Pharmacodynamics” OR “Pharmacokinetics”
OR “Ventricular Remodelling” OR “Cost-effectiveness”
OR “Safety” OR “Efficacy”). Only English-language,

peer-reviewed studies including preclinical, clinical trials
(Phases I-lll), and reviews were included. References
from key articles were also screened to capture addi-
tional relevant studies.

MoLeEcuLAR MEcHANISMS OF OMECAMTIV
MEcARBIL

STRUCTURE AND PHARMACODYNAMICS

Omecamtiv mecarbil is a selective cardiac myosin
activator, characterized chemically by a small molecule
structure that selectively binds to cardiac f-myosin
heavy chain (MYH?7). It interacts specifically with the
catalytic S1 domain of myosin, enhancing the kinetics
of ATP hydrolysis and increasing the number of acto-
myosin cross-bridges during systole without increasing
the rate of ATP consumption or intracellular calcium
levels. Omecamtiv mecarbil binds to an allosteric site
at the base of the lever arm, stabilizing the myosin head
in a pre-power stroke state and promoting efficient
force generation.® Pharmacodynamically, OM shows
dose-dependent prolongation of systolic ejection
time and increased stroke volume without adversely
impacting myocardial energetics. It possesses good
oral bioavailability (approximately 75%) and a half-life
of 17-21 hours, supporting its twice-daily dosing reg-
imen. Particularly, OM exhibits minimal interactions
with cytochrome P450 (CYP450) enzymes, though
ketoconazole can increase its exposure modestly.®

MECcHANISM OF ACTION

Omecamtiv _mecarbil acts by directly activat-
ing cardiac sarcomeres through enhanced myosin
activity. Unlike traditional inotropes, OM does not
increase intracellular calcium. Instead, it enhances
the transition of myosin into its force-generating state
by accelerating the release of phosphate from the
actin-myosin-ADP-Pi complex. This results in pro-
longed actin-myosin binding, increased duty ratio, and
greater systolic force production. By prolonging sys-
tolic ejection time and enhancing contractility at the
molecular level, OM improves stroke volume without
elevating myocardial oxygen demand. This is a crucial
distinction from calcitropes, which typically increase
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oxygen consumption and calcium cycling, leading to
higher risks of arrhythmia and ischemia.”?

DiSTINCT PHARMACOLOGICAL FEATURES
COMPARED TO INOTROPES

Omecamtiv mecarbil differs significantly from
traditional inotropes like dobutamine and milrinone.
Dobutamine increases contractility via p-adrenergic
receptor stimulation and cyclic adenosine monophos-
phate (cAMP)-mediated calcium influx, while milri-
none inhibits phosphodiesterase-3 to achieve a similar
result. These calcium-dependent mechanisms lead to
increased myocardial oxygen demand and a higher risk
of arrhythmias and hypotension. In contrast, OM oper-
ates independently of calcium modulation. It avoids the
risks associated with intracellular calcium overload,
including myocardial ischemia and arrhythmogenic
potential. Omecamtiv mecarbil also does not pro-
mote vasodilation, minimizing risks of hypotension.
In clinical trials such as Chronic Oral Study of Myosin
Activation to Increase Contractility in Heart Failure
(COSMIC-HF) and Global Approach to Lowering
Adverse Cardiac Outcomes, through Improving
Contractility in Heart Failure (GALACTIC-HF), OM has
demonstrated efficacy in improving myocardial strain,
reducing ventricular volumes, and lowering natriuretic
peptide levels. Unlike conventional inotropes, OM
offers a safer profile for long-term use in patients with
HFrEF, particularly those with low baseline ejection
fraction.™

PRrEcLINIcAL DEVELOPMENT AND
TRANSLATIONAL STUDIES

EARLY ANIMAL STUDIES

In foundational preclinical investigations, OM
demonstrated efficacy and safety in animal mod-
els of heart failure. Malik et al. (2011) reported that
OM enhanced myocardial contractility without raising
intracellular calcium or oxygen consumption. Using
rat and dog models of systolic heart failure (HF),
OM significantly improved cardiac performance, evi-
denced by increased stroke volume and systolic ejec-
tion time. Complementarily, Shen et al. (2010) used

canine models representing post-MI and hypertrophic
systolic HF. Omecamtiv mecarbil administration led to
sustained enhancements in cardiac output and stroke
volume while reducing heart rate and preload pres-
sures, affirming its therapeutic promise across heart
failure etiologies.'*"

INSIGHTS FROM EXPERIMENTAL PHARMACOLOGY

Woody et al. (2018) elucidated OM’s mecha-
nistic profile through single-molecule optical trap-
ping and simulation. Although OM suppressed the
myosin working stroke, it prolonged actomyosin
attachment and activated thin filaments coopera-
tively. This paradoxical mechanism contributed to
increased myocardial force output at therapeutic
doses, demonstrating dose-dependent effects with
an EC50 near clinical plasma levels (~101 nM).
These pharmacodynamic insights were reinforced
by Nagy et al. (2015), who observed a bell-shaped
dose-response in skinned rat muscle fibers, with
OM enhancing calcium sensitivity (ApCa50 up to
0.34) and slowing contraction-relaxation kinetics.
Translationally, these findings underscore a novel
paradigm of thin filament activation through pro-
longed cross-bridge binding.'1°

PRECLINICAL SAFETY PROFILE

Regarding cardiotoxicity and safety, none of the
cited preclinical studies reported adverse myocardial
effects, arrhythmias, or desensitization with OM treat-
ment. Shen et al. (2010) highlighted the absence of
increased myocardial oxygen consumption (MVO,),
even with prolonged infusion, distinguishing OM
from conventional inotropes like catecholamines.
Woody et al. (2018) confirmed that OM-induced force
enhancement did not stem from calcium elevation,
thereby mitigating the risks of calcium overload-related
arrhythmogenesis. Moreover, Planelles-Herrero et al.
(2017) demonstrated cardiac specificity in OM'’s bind-
ing to a novel allosteric site. This paradoxical mecha-
nism contributed to increased myocardial force output
at therapeutic doses, demonstrating dose-dependent
effects with an EC50 near clinical plasma levels pre-
power stroke (PPS) site on myosin, stabilizing the lever
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Table 1. Summary of Key Preclinical and Mechanistic Studies on Omecamtiv Mecarbil

Author (Year) | Objective Study Design Methods Key Findings
Malik (2011)"* | To evaluate OM’s Preclinical Biochemical assays, rat Omecamtiv mecarbil boosted
effect on heart animal study myocytes, and in vivo myosin activity, improved
failure by activating testing in HF-induced contractility, and enhanced
cardiac myosin rats and dogs cardiac function without
increasing calcium levels or
oxygen use
Shen To test OM’s effect | In vivo Post-MI and hypertrophic | Omecamtiv mecarbil increased
(2010)" in dog models of conscious dog HF models; OM infusion | stroke volume (44%), cardiac
systolic HF study (0.25 mg/kg bolus + output (22%), and ejection time
continuous 0.25 mg/kg/h) | (26%) without raising oxygen
for 24—72 h; monitored demand; effects were sustained
cardiac parameters and safe
Woody To explore how In vitro with Single-molecule optical | Omecamtiv mecarbil prolonged
(2018)™ OM increases force | simulations trapping; two-state model | actin-myosin binding (~5x),

despite suppressing
myosin stroke

simulations

cooperatively activated thin
filaments, and improved force
at therapeutic levels via SEPTA
model

Nag (2015)"

To study OM’s
effect on muscle
calcium sensitivity

Lab study on

skinned rat fibers

Tested force, pCa5S0, and
contraction kinetics at
different OM doses

Omecamtiv mecarbil increased
calcium sensitivity (ApCa50 =
0.34), slowed contract-relax
phases, and showed stronger
effects in slow-twitch fibers

Planelles- To identify OM’s Structural
Herrero binding site biology
(2017)'® and structural

mechanism

X-ray crystallography
(=OM), SAXS, and ITC

Omecamtiv mecarbil binds a
unique “PPS” site on cardiac
myosin, stabilizing the lever
arm and enhancing force
generation specifically in
cardiac muscle

Legend: OM: omecamtiv mecarbil; MI: myocardial infarction; HF: heart failure; IV: intravenous; mg/kg: milligrams per kilogram; h: hour(s); LV: left ventricle; dP/dt:
rate of pressure development in the left ventricle; MVO,: myocardial oxygen consumption; SAXS: small-angle X-ray scattering; ITC: isothermal titration calorimetry;
PPS: pre-power stroke state; Ca?": calcium ion; pCa50: negative logarithm of calcium concentration required for 50% maximal force; ApCa50: change in calcium

sensitivity.

arm and PPS state, thereby avoiding off-target effects
in non-cardiac muscle.*1®

CLinicAL TRiALS AND EVIDENTIARY BAsis

The clinical development of OM, a selective car-
diac myosin activator, spans a robust trajectory of
early-phase trials to large-scale pivotal studies, each
contributing distinct insights into its pharmacological

efficacy, tolerability, and clinical potential in managing
HFrEF.

EARLY PHASE CLINICAL TRIALS (PHASES | AND 1)

The first-in-human study by Teerlink et al. (2011)
established the pharmacokinetic and pharmaco-
dynamic profiles of OM in 34 healthy males. The
trial revealed a dose-and concentration-dependent
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increase in systolic ejection time (SET) and stroke
volume, with the maximum tolerated dose defined
at 0.5 mg/kg/h. Importantly, plasma levels above
1200 ng/mL were associated with dose-limiting myo-
cardial ischemia, attributed to excessive prolongation
of systole.® Following this, Cleland et al. (2011) con-
ducted a Phase Il crossover trial in patients with sys-
tolic heart failure, reinforcing OM’s ability to enhance
SET, ejection fraction (EF), and stroke volume without
altering myocardial oxygen demand. These effects
were evident even at moderate plasma concentrations
(100-500 ng/mL), and tolerability was preserved up
to ~1000 ng/mL." Greenberg et al. (2015) extended
the safety profile of OM to patients with ischemic car-
diomyopathy and angina. Their findings confirmed
that OM-induced augmentation of cardiac contractility
was not associated with exercise-induced ischemia,
thus alleviating concerns regarding ischemic risk in
high-risk populations.'®

COSMIC-HF stupy (PHasE 1)

The COSMIC-HF trial (Teerlink et al., 2016) was
a landmark Phase |l study evaluating long-term oral
OM dosing. Across three arms (placebo, fixed-dose,
and PK-guided titration), the drug achieved sustained
therapeutic plasma concentrations (~300 ng/mL), pro-
ducing significant improvements in cardiac function:
SET increased by 25 ms, stroke volume improved
by 3.6 mL, and both left ventricular end-systolic
and end-diastolic diameters reduced. Additionally,
NT-proBNP decreased by nearly 1000 pg/mL, signify-
ing favorable reverse remodeling. The drug was well
tolerated across all arms, and the study substantiated
the potential of OM as a long-term oral therapy."

ATOMIC-AHF stupy (PHasE 1)

The ATOMIC-AHF trial investigated intrave-
nous OM in patients with acute decompensated
heart failure. While the primary endpoint, dyspnea
relief, was not met across all cohorts, the high-dose
group showed significant improvement at 48 hours
and over five days (p = 0.034 and 0.038, respec-
tively). Systolic ejection time was prolonged, and
the end-systolic dimension decreased, all without

arrhythmogenic signals. Troponin elevation was mild
and non-dose-dependent, further endorsing OM'’s
safety profile in acute settings.®

GALACTIC-HF trIAL (PHASE Il LANDMARK TRIAL)

The pivotal GALACTIC-HF trial randomized 8256
patients with chronic HFrEF to receive OM or placebo
alongside guideline-directed therapy. Omecamtiv
mecarbil significantly reduced the primary compos-
ite outcome (CV death or first HF event) by 8% (HR:
0.92; p = 0.03). However, individual endpoints such
as CV mortality and hospitalization did not differ sub-
stantially between groups. The NT-proBNP declined
by 10%, and troponin | increased modestly (+4 ng/L),
with no excess in ischemic or arrhythmic events.
These findings affirm OM’s clinical benefit in reducing
HF progression, particularly in patients with low EF
and high natriuretic peptide levels.?

METEORIC-HF 1rIAL (PHASE Ill)

Contrasting GALACTIC-HF, the METEORIC-HF
trial sought to evaluate OM’s impact on functional
capacity. In this 276-patient study, OM failed to
improve peak oxygen uptake (VO,) over 20 weeks
(mean change: —0.24 vs +0.21 mL/kg/min; p = 0.13),
nor did it significantly affect ventilatory efficiency or
daily physical activity. Despite acceptable safety, the
neutral results highlighted that OM’s benefits are more
structural and prognostic rather than exertional.?!

OTHER RELEVANT CLINICAL STUDIES AND REGISTRIES

Collectively, smaller registries and post-hoc
analyses support OM’s safety and potential benefit
in patient subgroups, including those with ischemic
cardiomyopathy or preserved renal function. Notably,
biomarker analyses consistently show NT-proBNP
reduction and minor troponin | elevation without trans-
lating into increased ischemic risk. The ongoing dis-
cussions in systematic reviews emphasize that OM’s
profile aligns best with patients at high risk of HF pro-
gression, but not necessarily those requiring improve-
ment in exercise capacity or symptoms alone.®?2
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Table 2. Summary of Major Clinical Trials on Omecamtiv Mecarbil in Heart Failure

(Phase 11)"”

PD effects in systolic
HF patients

controlled, dose-ranging
crossover trial (n = 45)

Author (Year) Objective Study Design Key Findings

Teerlink (2011) To determine the First-in-human, Omecamtiv mecarbil increased systolic

(Phase I)° maximum tolerated randomized, double- ejection time (SET), stroke volume (SV),
dose and PK/PD blind, placebo-controlled | and EF in a dose-dependent manner. Well
profile in healthy crossover trial (n = 34) tolerated up to 0.625 mg/kg/h. Plasma levels
volunteers >1200 ng/mL linked to ischemia.

Cleland (2011) To assess safety and Double-blind, placebo- Omecamtiv mecarbil improved SET, SV,

and EF at plasma concentrations >100 ng/
mL, with volume reduction at >500 ng/mL.
Well tolerated up to ~1000 ng/mL. No rise
in oxygen demand.

Greenberg (2015)
(Phase 11)'®

To evaluate exercise
safety in ischemic
cardiomyopathy

Double-blind, placebo-
controlled trial with two
dose cohorts

Omecamtiv mecarbil showed no angina-
related discontinuation. Improved exercise
time with no ST depression in OM groups.
No dose-related safety concerns.

Teerlink (2016a)
(Phase II-
ATOMIC-AHF)"

To evaluate efficacy
and safety in acute HF

Randomized, double-
blind, placebo-controlled,
dose-escalation trial

Dyspnea relief was not significant
overall, but improved in the high-dose
group. Omecamtiv mecarbil increased
SET, reduced LVESD, and showed no
pro-arrhythmic signals. Mild, non-dose-
dependent troponin rise.

Teerlink (Phase II-

To assess long-term

Multicentre, randomized,

Omecamtiv mecarbil increased SET and

COSMIC-HF)"! oral OM effects in double-blind, placebo- SV, reduced LV volumes, and NT-proBNP.
HFrEF controlled trial Minor, reversible troponin rise; safety
similar across groups.
Teerlink (2021) To test OM’s impact Large randomized, Primary outcome reduced by 8% (HR 0.92).
(Phase I1I- on HF events and CV | placebo-controlled trial Greater benefit in LVEF <28%. No change
GALACTIC-HF)® | death (n = 8,256) in mortality or hospitalisations. NT-proBNP

decreased; troponin I slightly increased.
Stroke rate is lower in the OM group.

Lewis et al.
(2022) (Phase III-
METEORIC-HF)?!

To assess the effect on
exercise capacity in
chronic HFrEF

Randomized, placebo-
controlled trial (n = 276)

Omecamtiv mecarbil did not significantly
improve peak VO, functional capacity, or
daily activity. Safety was acceptable.

Legend: OM: omecamtiv mecarbil; HF: heart failure; HFrEF: heart failure with reduced ejection fraction; PK/PD: pharmacokinetics/pharmacodynamics; SET:
systolic ejection time; SV: stroke volume; EF: ejection fraction; LVESD: left ventricular end-systolic diameter; NT-proBNP: N-terminal pro-B-type natriuretic
peptide; VO,: oxygen consumption; KCCQ: Kansas City Cardiomyopathy Questionnaire; HR: hazard ratio; RR: risk ratio.

CLINIcAL IMPLICATIONS AND POSITIONING IN

HEART FAILURE THERAPY

THERAPEUTIC POSITIONING OF OMECAMTIV MECARBIL

Omecamtiv mecarbil, a selective cardiac myo-
sin activator, marks a shift in HFrEF management

by improving contractility without increasing oxygen
demand. Unlike calcium-dependent inotropes, it
enhances actin-myosin cross-bridge efficiency by sta-
bilizing the pre-power stroke state, prolonging systolic
ejection time, and boosting stroke volume. Benefits
are most evident in patients with severely reduced EF
and persistent symptoms despite standard therapy.
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GALACTIC-HF confirmed reductions in HF events
and cardiovascular death, especially with LVEF
<28%, while COSMIC-HF showed reverse remode-
ling and NT-proBNP reductions, reinforcing OM’s role
in stabilizing myocardial function."

COMPARATIVE EFFECTIVENESS AND SAFETY

Unlike calciotropics such as milrinone or
dobutamine, which raise mortality through calcium
overload and arrhythmias, OM acts independently
of calcium handling. In COSMIC-HF, it improved
ventricular dimensions and neurohormonal mark-
ers without affecting heart rate, blood pressure, or
oxygen consumption parameters, which are often
worsened by traditional inotropes. While SGLT2
inhibitors and vericiguat add indirect benefits, OM
complements therapy by directly enhancing sar-
comeric function. Its effects, though significant in
GALACTIC-HF, were modest (8% risk reduction),
with no major gains in symptoms or exercise capac-
ity in METEORIC-HF, warranting individualized use,
especially in low LVEF. Small, reversible troponin
rises occurred without added arrhythmia, ischemia,
or mortality, likely reflecting increased workload
rather than injury.®1922-24

PRACTICAL CONSIDERATIONS FOR CLINICIANS

Omecamtiv mecarbil is given orally with PK-
guided titration (25-50 mg BID) to maintain plasma
levels of 200—-1000 ng/mL, avoiding >1200 ng/mL
where ischemic symptoms were noted in early tri-
als. Surrogate markers like NT-proBNP and systolic
ejection time may reflect response but are not rou-
tinely used. The drug is well tolerated, without added
hypotension, renal dysfunction, or arrhythmia—
unlike other inotropes. Omecamtiv mecarbil should
be used as an adjunct, not a replacement for neu-
rohormonal therapy, particularly in advanced HFrEF
or patients intolerant of standard agents. Omecamtiv
mecarbil expands heart failure therapy by meeting
the unmet need for safe, targeted systolic support.
Post-marketing studies and registries will help define
its role, especially in multimodal regimens guided by
phenotype and biomarkers.?%:2°

CHALLENGES AND LIMITATIONS

Despite the novel mechanism and promising
clinical results of OM, several challenges and limita-
tions must be acknowledged to fully understand its
translational trajectory within HF management. A key
limitation of OM is its modest efficacy in large trials.
The study GALACTIC-HF showed only an 8% risk
reduction without improving quality of life, mortality,
or first hospitalization, while METEORIC-HF found
no benefit in exercise capacity, raising doubts about
functional impact. Its narrow therapeutic window adds
complexity, as ischemic symptoms appeared above
1200 ng/mL in Phase | studies, requiring PK-guided
titration that may be impractical in routine care. Small,
reversible troponin rises seen in COSMIC-HF and
GALACTIC-HF suggest subclinical myocardial stress;
although not linked to adverse events, their long-term
significance, particularly in coronary disease, remains
uncertain.™?!

REAL-WORLD TRANSLATION GAPS

Despite promising clinical trial data, translating
OM into routine practice faces several real-world
challenges. The requirement for pharmacokinetically
guided titration and monitoring of plasma concen-
trations limits feasibility in resource-constrained or
non-specialist settings where therapeutic drug moni-
toring is not routine. Moreover, OM has yet to be for-
mally integrated into major heart failure management
guidelines (e.g., ESC, ACC/AHA/HFSA), potentially
affecting clinician uptake and reimbursement path-
ways. Cost-effectiveness analyses are limited, and the
economic implications of long-term OM therapy remain
uncertain, especially in low- and middle-income coun-
tries. Furthermore, access to OM may be inequitable
across healthcare systems, reinforcing disparities in
care for patients with advanced systolic dysfunction.
These implementation barriers highlight the need for
simplified dosing strategies, clearer consensus-based
positioning within treatment algorithms, and post-mar-
keting surveillance to assess real-world safety, adher-
ence, and clinical benefit. Additionally, OM’s limited
effect in patients with relatively preserved ejection
fractions (EF > 28%) reduces its generalizability
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across the HF spectrum. Subgroup analyses revealed
that therapeutic benefit was substantially confined to
patients with severely reduced LVEF, thereby narrow-
ing its optimal target population.?®

From a regulatory perspective, Omecamtiv mecar-
bil has not received approval from the U.S. Food and
Drug Administration (FDA) or the European Medicines
Agency (EMA) as of 2025. This is largely due to
the limited magnitude of clinical benefit, absence of
a significant mortality reduction, and the need for
additional evidence on long-term safety and func-
tional outcomes before widespread clinical adoption
can be recommended.

FUTURE DIRECTIONS

Future research must aim to clarify and expand
OM’s clinical utility. One critical direction is the iden-
tification of ideal phenotypes or biomarker-based
stratification models that can predict maximal benefit.
For instance, ongoing exploratory analyses into base-
line NT-proBNP levels, systolic ejection time dynam-
ics, and LVEF thresholds may help fine-tune patient
selection strategies.

From a mechanistic standpoint, combination ther-
apy approaches deserve deeper exploration. As OM
operates independently of neurohormonal modulation,
it may synergize with agents like SGLT2 inhibitors,
ARNI, or vericiguat, potentially leading to additive or
multiplicative benefit. However, robust head-to-head
and combinatorial trials are warranted to validate such
hypotheses.

Another key future direction is the development
of simplified dosing algorithms or point-of-care diag-
nostics to estimate plasma OM levels indirectly. This
could facilitate broader use without complex titration
protocols, enhancing real-world feasibility. Advances
in pharmacogenomics may also inform individualized
dosing regimens to prevent toxic exposures.

Moreover, long-term safety beyond trial durations
remains to be established. As current evidence is
limited to a maximum of 20-24 weeks (COSMIC-HF,
METEORIC-HF), further follow-up from registries or

extension trials is essential to determine whether sub-
tle safety signals such as troponin elevations evolve
into clinically significant myocardial injury or contrib-
ute to arrhythmogenic risk.

Finally, the ongoing evolution of HF classifica-
tions, including the emergence of mid-range EF phe-
notypes heart failure with mildly reduced ejection
fraction and comorbid-specific HF subtypes (e.g.,
HF with diabetes, obesity, or cardiorenal syndrome),
invites re-evaluation of OM’s applicability in broader
or mixed cohorts.

CONCLUSION

Omecamtiv mecarbil represents a novel advance-
ment in HFrEF therapy by directly enhancing cardiac
contractility through selective myosin activation, with-
out increasing myocardial oxygen demand or calcium
overload. Clinical trials, particularly GALACTIC-HF,
have shown modest but meaningful reductions
in heart failure events, especially in patients with
severely reduced ejection fraction. Despite its narrow
therapeutic window and limited impact on exercise
capacity, OM offers a safe and mechanistically distinct
option for patients with persistent systolic dysfunc-
tion. Its optimal use lies in targeted subgroups, and
future research should focus on biomarker-guided
selection, simplified dosing strategies, and combina-
tion regimens to fully establish its role in heart failure
management.
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