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ntroduction: Hypertrophic cardiomyopathy (HCM) is characterised by unusual thickening of the interventricular septum leading to

dynamic left ventricular outflow tract obstruction, mitral valve regurgitation, impaired diastolic function and arrhythmias. Mavacamten

(MYK-461) is a first-in-class, selective allosteric modulator of cardiac myosin adenosine triphosphatase and received US Food and Drug
Administration (FDA) approval on 28 April 2022 to treat symptomatic obstructive HCM (0HCM). Methods: A systematic search of Medline/
PubMed and ClinicalTrials.gov was conducted using advanced search strategies with the terms ‘mavacamten/MYK-461" and ‘hypertrophic
cardiomyopathy/HCM" to identify and include all clinical trials published to date. Results: The clinical efficacy of mavacamten has been
consistently demonstrated in the PIONEER-HCM, MAVERICK-HCM, EXPLORER-HCM, VALOR-HCM, EXPLORER-CN-HCM and HORIZON-HCM
clinical trials — there was a notable decrease in the left ventricular outflow tract gradient. Apart from the MAVERICK experiment, which
revealed no discernible change in functional class or peak volume of oxygen uptake (pVO,) in non-oHCM patients, improvements were
reported in New York Heart Association functional class, pvO, and quality-of-life metrics. Except for the PIONEER trial, which didn't report
biomarker data such as N-terminal pro B-type natriuretic peptide (NT-proBNP) and troponins, mavacamten significantly reduced biomarkers
in all investigations. Additionally, the VALOR trial showed that there was a reduced need for septal reduction therapy. Although systolic
dysfunction is a major safety risk that requires careful monitoring, mavacamten was generally well tolerated. Conclusion: Mavacamten
offered a promising, non-invasive pharmacological therapy for patients with symptomatic oHCM, particularly for those who are not
candidates for or who have failed conventional treatments.
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Mavacamten in Hypertrophic Cardiomyopathy

Hypertrophic cardiomyopathy (HCM) is a genetic cardiac abnormality
characterized by left ventricular hypertrophy and diastolic dysfunction,
primarily attributed to mutations in genes that encode sarcomeric
proteins.’? The disease manifests in two broad phenotypes: obstructive
HCM (0HCM), defined by dynamic left ventricular outflow tract obstruction
(LVOTO), and non-obstructive HCM (nHCM), which lacks significant
left ventricular outflow tract gradients (LVOTGs).® The management of
HCM has traditionally centred on relieving symptoms and minimizing
LVOTO, especially in cases of oHCM. Pharmacologic therapies, including
B-blockers, disopyramide and non-dihydropyridine calcium channel
blockers, have offered symptomatic relief but have failed to address
the underlying pathophysiology or alter the disease course.*® Septal
reduction therapy (SRT), an invasive procedure used for refractory
cases, effectively reduces LVOTO but carries surgical risks and demands
specialized expertise.®

A novel therapeutic approach has emerged with mavacamten/MYK-461
(MYK), a first-of-its-kind allosteric inhibitor of cardiac-specific myosin
adenosine triphosphatase (ATPase). Over the past decade, six pivotal
clinical trials -PIONEER-HCM (A Phase 2 Open-label Pilot Study Evaluating
MYK-461 in Subjects With Symptomatic Hypertrophic Cardiomyopathy
and Left Ventricular Outflow Tract Obstruction; ClinicalTrials.gov identifier:
NCT02842242), MAVERICK-HCM (A Phase 2 Study of Mavacamten in
Adults With Symptomatic Non-Obstructive Hypertrophic Cardiomyopathy;
ClinicalTrials.gov identifier. NCT03442764), EXPLORER-HCM (Clinical
Study to Evaluate Mavacamten in Adults With Symptomatic Obstructive
Hypertrophic Cardiomyopathy; ClinicalTrials.gov identifier: NCTO3470545),
VALOR-HCM (A Study to Evaluate Mavacamten in Adults With
Symptomatic Obstructive HCM Who Are Eligible for Septal Reduction
Therapy; ClinicalTrials.gov identifier: NCT04349072), EXPLORER-CN-HCM
(A Study to Evaluate the Efficacy and Safety of Mavacamten in Chinese
Adults With Symptomatic Obstructive HCM; ClinicalTrials.gov identifier:
NCT05174416) and HORIZON-HCM (A Study of Mavacamten in Obstructive
Hypertrophic Cardiomyopathy; ClinicalTrials.gov identifier: NCT05414175)
— have investigated the safety and effectiveness of MYK in managing
HCM.”™ These studies have offered valuable insights into its potential to
improve functional capacity, alleviate symptoms and mitigate LVOTO. This
systematic review combines data from all six original clinical trials and
provides a comprehensive analysis of MYK's role in HCM management.
By synthesizing the available data, this review aims to provide a thorough
understanding of MYK's therapeutic potential, identify gaps in knowledge
and highlight areas for further research.

Materials and methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) protocol for clinical trials was followed for reporting this
systematic review."® Figure 1 presents the PRISMA flow diagram outlining
the study selection process. Figure 2 illustrates the bias assessment of
the trials included. The inclusion criteria encompassed primary human
clinical trials published in English, with final results available. Excluded
studies comprised animal research, secondary analyses, case reports,
case series and clinical trials with interim results. A systematic search
of PubMed/Medline and ClinicalTrials.gov was carried out using
advanced search strategies with the terms ‘mavacamten/MYK-461
and ‘hypertrophic cardiomyopathy/HCM'. The search was performed to
identify and include all clinical trials of mavacamten in HCM published up
to November 2024. The validity of the included trials was assessed with
the Cochrane Risk of Bias Tool."

Each study’s data extraction included the primary author, publication year,
study duration, study type, country, comparison groups, follow-up period,
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participant age and gender, dosage details, inclusion criteria, primary
and secondary endpoints, adverse events, results and limitations. These
data were systematically analysed and compared. Data extraction was
independently conducted by two authors. Decisions regarding inclusion
in the systematic review were made collaboratively. In instances of
disagreement, a resolution was reached through discussion with the
lead author.

Results

Baseline characteristics of the clinical trials

The included trials spanned phase Il and phase I, with study designs
varying from open-label to randomized, double-blind trials.”"* Most
of these trials targeted symptomatic oHCM, while the MAVERICK trial
explored the nHCM.® Geographically, PIONEER, MAVERICK, EXPLORER
and VALOR were conducted in the USA, followed by two additional trials
in China and Japan.”~"? The EXPLORER-CN trial was conducted in China,
and the HORIZON trial took place in Japan.™* All the trials conducted
were multicentric, ranging from 5 centres (in the PIONEER trial) to 68
centres (in the EXPLORER trial), reflecting varied scales and regional
applicability.”"®

The VALOR trial published results in three separate papers at 16 weeks,
32 weeks and 56 weeks."®"? The initial publication presented outcomes
at 16 weeks, with subsequent publications reporting results at 32 and
56 weeks. These additional publications, which followed the same aim
and protocol over the study period, offered result data at different
time points from the same study population and were not distinct
investigations. Accordingly, all three publications were treated as a single
study for this systematic review. To represent the unified study design
and conclusions, the data from all three publications were extracted
and combined into a single column. Table 7 compares the baseline
characteristics of trials: primary author, publication year, duration, type
and country of study.” ™

Baseline details of the study population

Population characteristics revealed sample sizes ranging from 21
(PIONEER trial) to 251 (EXPLORER trial) participants.””? A minimum
follow-up of 16 weeks was noted in all these trials. The mean age
of participants in the studies was greater than 50 years, ranging
between 51.9 (EXPLORER-CN trial) and 64.8 years (HORIZON trial).”>™
Gender distribution varied significantly, with more male participation
in the PIONEER, EXPLORER, VALOR and EXPLORER-CN ftrials, a pattern
consistent with the reported higher incidence of HCM in males.”-131°
However, the MAVERICK and HORIZON trials had more female
participation.>™ The VALOR trial had a nearly equal distribution of
male and female participants — indicating a well-balanced gender
representation.’®? The EXPLORER-CN trial had the highest difference
between the two genders, followed by the HORIZON trial."®™ All
the studies individualized MYK doses by titrations based on serum
concentration or physiological measures such as LVOTG and left
ventricular ejection fraction (LVEF). Each trial initiated a dose of
2.5 mg/day and progressed with up-titrations or down-titrations (2.5, 5,
10 and 15 mg/day) to achieve a satisfactory individualized MYK dose.
No specific or generalized pattern of titration could be associated with
age, gender or duration. Nevertheless, the studies' strengths lay in their
comprehensive dose adjustments and targeted approaches, which are
discussed below. Only Cohort B of the PIONEER trial, the EXPLORER-CN
trial and the HORIZON trial allowed the use of other medical therapies,
though these were limited to monotherapy.”'*'" Table 2 compares
the baseline characteristics of study population: comparison groups,
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Figure 1: PRISMA flow diagram outlining the study selection process

dosage and duration of treatment, and age and gender details of
participants.

Details of inclusion criteria and study objectives

All the trials fairly shared similar inclusion criteria and study objectives,
as outlined in Table 3”7 Inclusion criteria typically focused on the
diagnosis of HCM, LVEF percentages, LVOTG values and New York
Heart Association (NYHA) class Il or IIl symptoms.®™ Details regarding
pregnancy during the initiation or course of treatment were not provided

Identification of studies via databases and registers
L -
c
'.E Records identified from database
8 and registers ; Records removed before
£ PubMed (n = 286) screening (n = 8)
E ClinicalTrials.gov (n = 21)
Records excluded based on title
Records screened —®| and abstract
(n =299) (n = 268)
z
i
of
=)
=
c Reports excluded:
g Reports assessed for eligibility Secondary analysis (n = 10)
- (n=31) 1 3 Studies wi’Eh interim results (n = 2)
Other studies (n = 11)
- Studies included in review
B (n=8)
T Reports of included studies
El | n=9

in most trials, except the MAVERICK trial, which explicitly stated that
pregnancy was not permitted during the study period.2 The VALOR-HCM
trial uniquely selected patients with a diagnosis of HCM who were
referred for consideration of SRT (based on 2011 ACC/AHA guidelines),
and it was also the only study to include participants with NYHA class IV
symptoms, in addition to meeting the previously mentioned criteria.'®2
However, the VALOR trial also had a distinct primary study objective —the
effect of MYK on the need for SRT at 16, 32 and 56 weeks in patients with
OHCM, which differed from the objectives of other clinical studies. The

Heart International



Mavacamten in Hypertrophic Cardiomyopathy

Figure 2: Risk of bias assessment for the included trials, evaluated using the Cochrane Risk of Bias Tool
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study objectives of the other trials generally included changes in LVOTG,
LVEF, cardiac biomarkers, improvement of >1 NYHA functional class from
baseline and measures of patient-reported outcomes. The PIONEER and
EXPLORER trials also examined peak oxygen uptake (pVO,).”? Notably,
the EXPLORER-CN trial was the first to assess the cardiac magnetic
resonance imaging (CMR)-derived left ventricular mass index (LvM).™
Outcomes and adverse events are discussed in a separate section

Table 1: Comparison of the baseline characteristics of trials’~"*

High risk of Bias

Low risk of Bias

-+

fp Unclear risk of Bias

below. To summarize, the MAVERICK trial’s primary goal was to assess
the safety and tolerability of a 16-week course of MYK, with additional
objectives overlapping those of other trials.®

Limitations
Trials included in this review exhibit several limitations that affected the
generalizability and robustness of their findings. A common issue across

ClinicalTrials.gov

Study

identifier duration

Country (number
Condition

Trial name (year) Primary author

Study type

of centres)

Phase II, open-label, non-randomized

PIONEER (2019)’ NCT02842242 Stephen B Heitner | 2016-2017 | trial USA multicentric (5) | Symptomatic oHCM
Phase II, exploratory, double-blind, dose-
ranging, randomized, placebo-controlled = USA multicentric

MAVERICK (2020)8 NCT03442764 CarolynY Ho 2018-2020 | trial (35) Symptomatic nHCM
Phase I, randomized, placebo- 13 countries,

EXPLORER (2020)° NCT03470545 Lacopo Olivotto 2018-2020 | controlled, parallel-group trial multicentric (68) Symptomatic oOHCM
Phase I, randomized, placebo- USA multicentric

VALOR (2023)'%"2 NCT04349072 Milind Y Desai 2020-2022  controlled, double-blind (19) Symptomatic o0HCM
Phase I, randomized, placebo- China multicentric

EXPLORER-CN (2023)™ | NCT05174416 Zhuang Tian 2022-2022 | controlled, double-blind (12) Symptomatic oOHCM

Japan multicentric
HORIZON (2024)™ NCT05414175 Hiroaki Kitaoka 2022-2023 | Phase I, open-label, single-arm study (NA) Symptomatic oHCM

HCM = hypertrophic obstructive cardiomyopathy; NA = not applicable; NCT = National Clinical Trial; nHCM = non-obstructive HCM, oHCM = obstructive HCM.
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Table 2: Comparison of the baseline characteristics of study population”"

Duration of follow-

Trial name Comparison up Population (n) Mean age Gender Dosage
PIONEER” MYK (Cohort A) - 16 weeks (12- n=21, Cohort A=11; 57 years M=57.1%; F=42.9% | Cohort A: 10-20 mg/dl MYK (other
MYK (Cohort B) week treatment Cohort B=10 medical therapies were discontinued
+ 4-week post- at least 14 days before the initial
treatment) dose of MYK); Cohort B: 2-5 mg/dl
MYK with B-blockers allowed
MAVERICK® MYK (Group 1) 24 weeks (16-week | n=59: Group 53.9 years M=42.4%; F=57.6% | Participants received MYK for
—MYK (Group 2) - | treatment + 8- 1=19; Group 16 weeks, with doses titrated at
placebo week washout) 2=21; Pooled the sixth week to target one of
(Group 1+2)=40; two approximate serum drug
placebo=19 concentrations; Group 1: 200 ng/mL;
Group 2: 500 ng/mL; pooled median
MYK dose: 5 mg/day
EXPLORER’ MYK - placebo 30 weeks n=251, MYK=123; 60 years M=59.4%; F=40.6% | Oral doses of 2.5, 5, 10 or 15 mg
placebo=128 were administered to achieve a
target reduction in LVOTG <30 mmHg
and an MYK plasma concentration
between 350 ng/mL and 700 ng/mL
VALOR'-"2 MYK - placebo for | 16 weeks — 32 Nn=112; MYK=56, 60.3 years M=50.9%; F=49.1% | Patients were titrated to receive 2.5,
16 weeks and then | weeks — 56 weeks | placebo=56 5,10 or 15 mg capsules of MYK once
the placebo group daily orally using core-lab measured
was crossed over echocardiogram LVOTG and LVEF at
to dose-blinded rest and Valsalva provocation
MYK to 32 and
then to 56 weeks
EXPLORER-CN™ MYK - placebo 30 weeks n=81;, MYK=57; 51.9 years M=71.6%; F=28.4% | Started on oral MYK at 2.5 mg
placebo=27 once daily, with individualized dose
changes based on Valsalva LVOTG
and LVEF measured by echo
HORIZON™ Single arm study 30-week primary n=38 64.8 years M=34.2%; F=65.8% | Started on oral MYK at 2.5 mg
of MYK treatment; 30 once daily, with personalized dose
week-138 week adjustments (up or down titration)
long-term and at 6,8, 14 and 20 weeks based on
an 8-week post- Valsalva LVOTG and LVEF measured
treatment follow- by echocardiography; monotherapy
up with stable dose B-blockers/
diltiazem/verapamil was permitted
if treatment was tolerated well for at
least 2 weeks prior to screening

F = females, LVEF = left ventricular ejection fraction; LVOTG = left ventricular outflow tract gradient;, M = males, MYK = mavacamten, Wk = week(s).

these trials was the short follow-up period and small participant size,
which limited the statistical power and the strength to draw definitive
summaries. Trials such as PIONEER and HORIZON employed single-arm or
open-label designs, reducing the ability to directly compare results with
a control group.”™ Conservative dosing strategies observed across all
trials may have contributed to potentially suboptimal outcomes in some
patients. Despite reductions in cardiac biomarkers, the brief follow-up
periods might not have been long enough to detect clinically significant
changes in symptoms, quality of life or functional outcomes. Additional
study-specific limitations, as noted by the authors, are outlined in Table 3.
Potential remedies for these limitations are discussed in the ‘Future
approaches and additional studies for follow-up” section.

Summary of outcomes

All trials demonstrated significant improvements in both primary and
secondary outcomes. The efficacy of MYK was consistently evaluated
across multiple trials, with a primary focus on reductions in LVOTG.
The PIONEER, EXPLORER, EXPLORER-CN and HORIZON trials reported
significant reductions in LVOTG, either from baseline or in comparison
to control groups.”™™ These reductions were consistently observed
across resting, Valsalva manoeuvres and postexercise LVOTG
measurements. Assessing the safety as well as tolerability of a 16-week
regimen of MYK therapy was the main goal of the MAVERICK trial, which
was carried out in patients with nHCM. Results indicated that MYK was

generally well-tolerated, with reported mild-to-moderate adverse effects.®
Adverse events and treatment discontinuations, if any, across all trials
are discussed collectively in a separate section below. The VALOR trial
demonstrated that MYK lowered the proportion of participants qualifying
for SRT after 16 weeks, accompanied by noticeable improvements
in LVOTG and other symptoms.’®'? These benefits were sustained at
32 and 56 weeks, with consistent reductions in LVOTG and continued
symptomatic improvement. While these findings highlighted MYK as a
promising treatment option, the risk of systolic heart failure necessitates
ongoing close monitoring.

Except in the MAVERICK trial, improvements in the NYHA functional class
have been consistent across all trials.® The HORIZON trial demonstrated
particularly remarkable results, with 100% of patients achieving at least
a one-class improvement by the study’s conclusion, and no patients
remaining in NYHA class III.™ Conversely, the MAVERICK study reported
no significant changes in NYHA class status or pvO, in the intention-
to-treat population (p>0.05).2 However, significant increases in mean
pVO, were observed in cohort A (10-T20 mg/dL MYK with other medical
therapies discontinued at least 14 days before the initial dose of MYK)
compared to cohort B (cohort B: 2-5 mg/dL MYK with B-blockers allowed)
in the PIONEER trial and in the MYK group compared to controls in the
EXPLORER trial.”? Biomarker analyses (N-terminal proB-type natriuretic
peptide [NTproBNP], cardiac troponin | [cTnl] and cardiac troponin T
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Table 3: Comparison of the inclusion criteria, outcomes measured and limitations of each study’~"*

Name of the
trial

Inclusion criteria

Outcomes measured

Limitations stated by authors

therapy and referred for consideration of
SRT based on 2011 American College of
Cardiology/American Heart Association
guidelines were selected for study with the
following criteria:

- HCM diagnosis

- LVOTG =50 mmHg or greater at rest or with
provocation

- LVEF >60% NYHA class Ill/IV or Il with
exertional syncope or near syncope despite
maximally tolerated medical therapy

SRT through 16 weeks, 32 weeks and 56 weeks
in oHCM secondary outcomes:

# Improvement in NYHA class

# Measures of patient-reported outcomes —
KCCQ-23 CSS

# Change in the NTproBNPR, cTnl levels

# Change in postexercise LVOTG

PIONEER” - HCM diagnosis # Change in postexercise LVOTG - Small size
- LVOTO (resting LVOTG =30 mmHg and # Change in NRS dyspnoea score and KCCQ- - Open-label design
postexercise LVOTG >50 mmHg) 0SS
- NYHA functional class Il or Il # Change in pvo,
- LVEF >45% # Change in resting LVEF
MAVERICK® - NHCM diagnosis # Primary objective — evaluation of safety and | - Exploratory and dose-finding nature
- NYHA functional class Il or Il tolerability of a 16-week period of MYK - Small size
- NTproBNP >300 pg/mL # Change in the NTproBNP levels
- LVEF >55% # Change in the levels of cTnl
- No pregnancy allowed during the study # Change in resting LVEF
period
EXPLORER’ - HCM diagnosis # Change in pvO, - Participants on disopyramide and patients
- LVOTG =50 mmHg at rest, after Valsalva # Change in NYHA functional class with severe symptoms (NYHA class IV)
manoeuvre or exercise # Change in postexercise LVOTG
- LVEF >55% NYHA class Il or Il symptoms # Measures of patient-reported KCCQ-CSS and
- Able to safely perform upright HCMSQS0B sub-score
cardiopulmonary exercise testing # Change in the NTproBNP, cTnl levels
VALOR'-"2 Patients taking maximally tolerated medical Primary focus: effect of MYK on the need for - Sample size

- Primary endpoint was solely affected by a
decrease in guideline-based eligibility for SRT,
rather than by patients deciding against the
procedure

- Study primarily involved White American
patients (89.3%) treated at large-scale HCM
centres with recognized expertise in SRT. Other
patients were Asian (2.7%), Black (1.8%) or
unsepcified race (6.2%)

EXPLORER-CN™

- HCM diagnosis
- LVOTG =50 mmHg at rest or with provocation
- LVEF >55% NYHA class Il or Il symptoms

# Change in Valsalva peak LVOTG

# Change in LVEF

# Change in LVMI

# Improvement in NYHA class

# Measures of patient-reported outcomes —
KCCQ-CSS

# Change in the NTproBNPR, cTnl levels

- Lack of data on pVO, and stress
echocardiogram

- Conservative titration strategy could lead to
some patients being underdosed

- Study population was relatively small

HORIZON™

- HCM diagnosis

- LVOTG =50 mmHg at rest or with provocation
- Resting LVEF 260% NYHA class Il or Il
symptoms

Primary study endpoint — 30-week change in
postexercise peak LVOTG from baseline

Secondary endpoints

# Measures of patient-reported outcomes —
KCCQ-23 CSS

# Change in the NTproBNP, cTnl, cTnT

# Improvement in NYHA class

- Single-arm study

- No comparison group

- Relatively small sample and had a short
follow-up period

- Excluded participants on disopyramide or
cibenzoline and participants with severe
symptoms (NYHA class IV)

cTnl = cardiac troponin I; cTnT = cardiac troponin T, HCM = hypertrophic obstructive cardiomyopathy, HCMSQS0B = Hypertrophic Cardiomyopathy Symptom Questionnaire on
Shortness of Breath, KCCQ-CCS = Kansas City Cardiomyopathy Questionnaire Clinical Summary Score; KCCQ-OSS = Kansas City Cardiomyopathy Questionnaire Overall Summary
Score, LVEF = left ventricular ejection fraction; LVMI = left ventricular mass index; LVOTG = left ventricular outflow tract gradient; LVOTO = left ventricular outflow tract obstruction;,
MYK = mavacamten; nHCM = non-obstructive HCM; NRS = numerical rating Scale; NTproBNP = N-terminal proB-type natriuretic peptide;, NYHA = New York Hear Association; o0HCM
= obstructive HCM, pVO, = peak oxygen uptake, SRT = septal reduction therapy; Wk = Week(s).

[cTnT]) across all trials highlighted the efficacy of MYK. Despite variations
in the numerical data and statistical methods employed across trials, a
consistent pattern of significant improvement was observed in patients
treated with MYK. &' Change in biomarker levels was not the objective
of the PIONEER trial, and subsequently, no data were available to assess.”

The Kansas City Cardiomyopathy Questionnaire (KCCQ/KCCQ-23) is
a 23-item self-administered tool designed to assess disease-specific
outcomes.” The KCCQ overall summary score (KCCQ-0SS) and
dyspnoea score used in the PIONEER trial showed improvement in
both cohorts. The KCCQ clinical summary score (KCCQ-CSS) was used
in EXPLORER, VALOR, EXPLORER-CN and HORIZON trials and reported
improvement of scores at the time of analysis.”?* The EXPLORER trial
used the Hypertrophic Cardiomyopathy Symptom Questionnaire on
Shortness of Breath (HCMSQSo0B), and the mean difference between the
treatment group and placebo was -1.8 (95% ClI. 2.4, —1.2, p<0.0001;
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negative change better). Based on the data presented, it could be said
that patients perceived a better quality of life during the trial period.
The EXPLORER-CN trial demonstrated that the current titration scheme
for MYK was effective without the need for CYP2C19 genotyping.™
However, this did not imply that MYK was unaffected by CYP2C19. On
the contrary, MYK is significantly influenced by CYP2C19, but the trial
findings indicated that its effects could be effectively managed through
careful titration.”™ The EXPLORER-CN trial used CMR in eligible patients
after the research period and noted a reduction in LVMI, maximal wall
thickness, LV mass and maximum left atrial volume index (LAVI).™
Notably, this association was not investigated in any other clinical trial.
Table 4 compares comprehensive information and a detailed comparison
of study results.”™

35



Systematic Review Cardiovascular Disease

panuiRuUod

(syuiod
L'9L ‘711D 9%G6) Suod Z°0L JO 8ouaiayIp INST dnol8-usamiaq e yim ‘SSO-DDIM AQ passasse ‘0gadeld ynum paledwod dnolS YAIA 83 Ul palou Sniels yyeay panoiduw

$8W02IN0 pariodal-lusited

0ga2e|d Ul (£Z 40 ) %8'¥L pue JusLiaAcIdwl SSe|O [BUORIUN, YHAN LT pey dnoi8 YAIN 8L} Ul (7S JO 2€) %E 65

SSe[d [euondun} VAHN

(Zv°0'£2°0 10 %S6 ‘£ 0 :SIUsLUIRal} UsamIad Ofjel Ueall 01118W0as Jo uoilodoud) ogeoeld yum pasedwiod dnoiS MAIN 8us 1o JULD JO uoponpal Jajeald
%99 (FZ°0'EL°0 1D %S6 ‘81°0 :SiUsLLILal] Ussmiaq ollel uesw d11swosad Jo uolodoid) ogaoed yim pasedwod dnoid YAIN au} 104 dNFOJdLN JO uononpal Ja1esid %zg

|ULO dNGOIdIN

X3PUI BLUNJOA [eLIIe Ua| WNLUIXEW PUR SSBUNDIYL [|EM [ELLIXEW ‘SSEW ATl Ul U8S Sem uJanied Jejiwis V '(L'0Z— 9" Ly— 1D %56 WNC\_\M 8'0E—'90UBI3}Ip ueaw W/
3 'y Snslen NE\w #'9Z-) IINAT Ul uopanpal :dnoi8 YA au3 Ul SuljjapoLuial OeIp.Jed 8|gelnoAe) pajesAsl pue potiad Apnis aui JO pus aul 1e YIND 104 8|qI3I[e a1em Siusied 85

INAT

(adAouayd 612ZdAD 10 8sn 18x20|g-¢) sdnoi8ans paiyoads-a.d ||e ul paAIaSqo AjpusiSISUOD Sem SIL3 ‘(6 07—
1769110 %S6 ‘GG~ 90UBIBHIP INST) DLOAT ead Sunsel 1oy pajou sem uiayed Jejiwis e 19101 dead 8unsal ‘dnol8 ogadeld ay3 ul palou Sem (z'ZS ‘as) £'9L L 03 suljaseq e
(L'L¥ 'aS) 8'66 WO} 8seaidul ue sealaym ‘dnois YAIN 8Lt Suowe (7'0r ‘aS) SHWLL 6’8y 01 8ulaseq 1. (Z'€y ‘aS) SHWIW §'90L Lo} Pasealdsp :D10AT ¥ead eAjes|eA Uesiy

HEHWW Ul 910A1

e NO-¥IHOTdX3

(S0 £2-DD03) $8LW02INO pariodal-1usiied pue SSejd [euoRIUNS YHAN ‘IULD dNGOICLN JO S|9As] 'DLOAT Ul 88Uueyd apnjoul

UOIyM ‘SeWioaIno Alepuodss Jo 3uiisal [ealydJelaiy syl Ja1je palou aIaMm SHaaM 95 PUB SH8aM Z€ ‘SHaaM 91 1 AN SUIAI808) Siusiied SUlINOAR) S8OUBIBHIP JUBDIIUSIS SBLWO00IN0 Aepu0dss
Juiodpua aysodwod sy} 104 paiienb dnoud 18n0sso.o ogaoe|d syl Ul syuaiied ZS JO QL PUB 38S YAIN Ul 9G JO G ‘SY9aM 9G 1V #
1¥S 10} pa109|s 10 10} paliienb dnoi 1eno-ss0lo 0gaoeld syl Ui g6 4o £ pue siuedioiled dnot8 YAIN 9G JO 9 ‘SYeam ZE IV #
1¥S Juemiapun 10 Joj payiienb ogadeld 95 Jo £ pue spuedioed YA 95 JO 0L 'SY98M 9L IV # +14S 10} paeN 210 HOTVA
(Lp0g 104 L000'0>d ‘2 L= 0} 7'Z— 11D %S6 ‘8L~ OSDSINOH
/2L 01'GG 1D %G6 L 6+ SOD-DIIM) 0gade|d Uum Ueyl AN Ul S8100S (1onaq a3Ueyd aARe3aU) G0SDSINOH pue (Jenag adueyd aalsod) SOD-DDIM O Jusianoidull 80N S9L00IN0 paniodal-lusned
SAN Y3 UORONpal uea 1eyes.s e SUIMOUS ‘(9'6/ 29 11D %56) SHWW €4 03 (0'L6 ¥'8L
110 %S6) SHWW 8 WOy sem adueyd syl 0gaoe|d J0oj Sealsum ‘Palou St (017 ‘€°Z€ 11D %S6) SHWW 8 01 (8'L6— 'G'6/ 1D %S6) SHWIW 98 WO 8Sealosp e ‘dnoid YAIN au} Ul 910AT 8S1218x8-150d Mead
Alanoadsal ‘ogadeld 10) 1eyl Ueyl Ja1eald %Ly PUB %08 Sem JUsieal} YAIN Jale [ULD pue dNGOJdLN Ul Uononpal syl ‘syeem O IV |ULO pue dNgoJdIN
(9000°0=d ‘12 '9°0 11D %S6) dno3 ogadeld syl Ueyy uiw/8/ 1w 'L AQ dnoid SAIA aU} 0 “OAd Ul 9Sealoul ueswu Jajealo 1ond
SNIeIS | $Se|0 YHAN payoeal dnoid ogaoe|d
B3 Ul %L pue dnod YAIN 8u3 Ul %06 ‘dnoi3 0gaoeld 8y3 Ul 8ZL O (%LE) OF Yum paiedwod Justwsnoldul ssejo YHAN L pey dnoid MAIN 84} Ul stusiied €21 40 (%S59) 08 4sSe(o [euonoun} YHAN 43H01dX3
(50°0<d) uonendod 1 11 ay} Ut 88u.yd SSej [euoRauUns YHAN pue ‘oad Ul 88ueyd Jueoiiusis oN $SB|0 [euoRoUN} YHAN pue “‘ond
0qga2e|d Ul %6 F £¢— pue dno.3 pajood 8Ll Ul %0'8 F L'v— 2 dnoio Ul %/°6 F 9°G— ‘L dNOJD Ul %E'S F £2— Sem a3ueyd 91nj0sde Uealu :palou a3ueyd 1S9poN EE/N
(600°0=d ‘AjoAnoadsal
“JW/8U LO0'0 PUB 8000 JO SadUalayIp ueall du3awo0ag) dnold ogadeld ay3 Ul 8Sea.dul % Seataym ‘dnold pajood syl Ul Paou Sem Ues 01138088 Ul 8Sealdap %rE uLo
(5000°0=d ‘AjoAoadsal “TW/8d 9 pue GE JO SeoUBIBKIP LB J1}BW08S) Suesw d13aW0ag Ul dnoi8 ogaoe|d sy} Ul 8sealdap %L :dnoid pajood ayj Ul 8Sea108p %ES dNgoldiIN
eaoudsAp pue
easneu ‘and|ie) ‘sseulzzip opn(oul SWOoIdWAS UOWLLIOD 1SOW ‘A1IOASS 812IopOLL UHM %Lz PUB PIILU S19M SIUSAS 9SIaAPE Paliodal JO %9/ [paletalol [[aM Ajjelauasd sem JAIN 1AuIgess|oy pue Aojes SIONMIAVIA
SSO-DDIM PUe $8100S Ba0UdSAP SYN Ul JUBWSAOIAWI PAMOUS SHIOLYOD L10g SSO-0DIM pue 8102s eaoudsAd
g 2J0Y0D Ul (£°€ '€0°0 :1D) UILL/3%/TW £ JO 8Sealoul Ue 01 paiedwod v LOY0D Ul POAISAO S (6°G ‘Z°L :1D) UIW/SY/TW G°E JO asealoul Uealn ‘ond
AlaAnoadsal ‘g pue v 1oyod Ul (%L—"%0L— :10) %9~ PUE (%9~ ‘%EZ— :10) %SL— 40 83UeYD UBBIN 4371 Bunsey
(0200=d [0°€~ "L’ £i— :10] SBHWIW 0°SZ— ‘83ULD UesLL) g Loyod Ul (€7 ‘AS) SHWW 98 WO} (92 ‘aS) SHWILL ¥9 01 85e8108p B 01 paJedwod
v HoYoo Ul (800°0=d ‘[£'07— "€'8EL~ 1D %G6] BHWW §"68— B3UEYD UBSW) BUIjoseq 1€ {(0S ‘aS) SHWW 0L WOk (€1 ‘AS) SHWW 61 0} PISEaIOap Ueall ‘S)oam Z1 1 110N 851018X8-150d ,433IN0Id

synsey

sjyuiodpug

awieu |euL

»1-,S}NSaJ APN)S JO LOSLIedWOD Pa|Ie1ap e pue UoeWLIoUl dAISUSYaIdWOd Jo uosiedwo) i ajgeL

Heart International

36



Mavacamten in Hypertrophic Cardiomyopathy

(S)¥eam = M ‘Adelay Lononpa [e1das = 14 0BRGP plepuels = ds ‘axeidn uaSAxo yead = “OAd INDH 8AIIINIISqo = WIHO ‘LOIBID0SSY

1BOH YIOA MON = YHAN ‘apidad onainiieu adA-go.d [euisi-N = dNGOIA LN /81eds Suied [ILBWNU = SYN NDH SABONISGO-UOU = WOHU [USILIBORABLL = YAIN JUSIPRIS 10811 MOJINO JBINJLIIUSA Ha] = D10AT XpUl SSeL JeIndLIIUBA 3] = INAT ‘UOIIEY
U0R23[a JBINDLIILUSA 3] = 43AT /sueall 81enbs 1Sea| = NST /2109S AIBLILLNS [|e1aA0 alreutonsand AyedoAwolples Ao sesuey = SSO-002X /21098 Alewuuns [eajuliD aJieuuonsand AredoAwolpied Ao sesuey = $99-000X 188y 03 uonuaul = 11/ ‘yiea.d Jo

SSOULIOYS U0 aJieuuonsand wodwiAs AyredoAwoipied oiydosiedAH = g0SOSWOH ‘AyredoAwolpied aARoNSqo o1ydosrsdAy = WDH ‘8oUBLIBA JO JUSIDIH800 = AD ‘| UILOdO.} JBIpIed = [U12 | uiuodol] Jelpied =

JULD ‘BuiSew 9oueL0Sa. d13USeL JeIPIeI=YND

(S)awwi023n0o Alewld4
(G'SL "L 11D %56 ‘Swiod 86 Sem Uesw) $SO £Z-D003 Ul OF 30am UYSn0Jy3 pauleisns pue 9 Yaem WoJ} paiou Juslianoidul JUeousis S8LI00IN0 patiodal-jusiied
pouiad Apnis ay3 Jo pud ayr Ag SWOIAWIAS 11l SSBID YHAN Pey juaiied ou ‘auljaseq WoJj Ssejo [eUOROUNG YHAN L= JO Jusianoiduwl %00L SSE[D [eUOROUNS VAHN
IULD 10§ (€19 AD) €2€°0 PUB INGOIALN 104 (6'95L AD) 08L°0 'LULD 10§ (§'GE AD) 9¥S 0 DIom S3aamM OF Je duljaskeq 0} Soljel Ueall 213aWoa8 aL} ‘auljased Woj paroidull LU1d pue ‘JuLd dNgoJdIN
%/'8 F 67— J0 93URUD UesL ‘auljaseq WoJ} pasesidsd EEIN|
auljaseq WO (085~ 'Z'€8— 110 %S6) 90/~ 40 83URLD LUBBW € '£'ZZF0'EC SeM SY99M (OF 18 UealL :eAeS|eA BUI[aseq WOk (67— ‘624~ 1D %S6) L'L9— 40
93UeYD UBBW B '0'9LFO'GL SeM SY98M (€ Je UeaW :3Unsay sulfaseq WOl (6'67— 'S L. 10 %S6) £'09- 40 88UeUD LB B '§'9ZFY'8Z SeM SH98M (€ Je UBaL :9S101aXe-1S0d HEHww un 10A1 W NOZIHOH

syinsey

alueu |euL

panuiRuod v a|qeL

37

Heart International



Systematic Review cardiovascular Disease

38

Table 5: Comparison of the information regarding adverse events, treatment discontinuations and reported deaths

7-14

Name of the trial

Tolerability

MYK was generally well tolerated,
with the majority of adverse events
being mild (80%) or moderate (19%) or

Adverse events (definitively or
potentially associated with MYK)

Reduced LVEF, A-fib is most commonly
reported; other symptoms include

Treatment discontinuation

11in cohort A (4.8% of n) — patient had

Death of
participants

No deaths

PIONEER” unrelated to treatment fatigue, headache, nausea and dyspnoea | persistent A-fib and elected to opt-out were reported
MYK was generally well tolerated; 76% of | Dizziness, fatigue, nausea and dyspnoea; 5 patients in the pooled group (12.5%)
reported events were mild and 21% with | other reported events were unlikely due | were discontinued as LVEF dropped to No deaths
MAVERICK® moderate severity to MYK <45% were reported
MYK group: serious adverse events
in 10 patients (8%), accounting for 11
events (2 cases of A-fib and 2 of stress
cardiomyopathy); placebo group: serious | 5 patients: 2 in MYK (1.6%) — A-fib;
adverse events in 11 patients (9%), with a | syncope 1 in placebo (0.8%) — sudden
Adverse events were generally mild and | total of 20 events (3 cases of A-fiband 1 death; 2 patients personally elected to 1 death in the
EXPLORER’ well tolerated A-fib with congestive heart failure) opt-out, 1 from each group placebo group
2 patients in the MYK group (3.6%)
had temporary drug discontinuation
due to LVEF <50%; no permanent drug No deaths
VALOR'-"2 MYK was generally well tolerated Fatigue, dyspnoea, dizziness and nausea | discontinuation were reported

EXPLORER-CN™

MYK demonstrated good tolerability

A-fib, sinus node dysfunction and arrest,
atrial flutter and hypotension were
reported

2 patients from placebo (7.4%) for various
reasons

No deaths
were reported

63.2% of patients (n=24) reported
adverse events — either mild (n=14) or
moderate (n=10) and was fairly well

COVID-19, A-fib, contact dermatitis,
hypertension, nasopharyngitis,
palpitations and pyrexia bronchitis were
commonly reported, unclear if related

2 patients (5.3% of n) have treatment

No deaths

HORIZON™ tolerated to MYK

interruption due to adverse events were reported

A-fib = atrial fibrillation, LVEF = left ventricular ejection fraction; MYK = mavacamten; Wk = week(s).

Safety profile of mavacamten

The clinical trials demonstrated a generally favourable profile across all
studies. MYK demonstrated good tolerability, with most of the adverse
events being mild or moderate and usually temporary. In the PIONEER
trial, 80% of adverse events were mild and 19% were moderate, while the
MAVERICK trial reported similar results with 76% and 21%, respectively,”®
The EXPLORER trial and the VALOR study showed similar patterns.”"? The
EXPLORER-CN trial reported no new safety signals, and in the HORIZON
trial, adverse events were mainly mild (36.8%) or moderate (26.3%).">™
Common adverse events included cardiovascular issues such as
reduced LVEF, atrial fibrillation (A-fib) and sinus-related dysfunction. Other
reported events likely related to MYK were fatigue, nausea, dyspnoea,
dizziness and headache.

Discontinuation of MYK because of adverse events was infrequent. In
the PIONEER trial, one patient (4.8% of n) discontinued due to persistent
A-fib, while the MAVERICK trial reported five discontinuations linked
to reduced LVEF (<45%). In the EXPLORER trial, five patients were
discontinued, including two in the MYK group (12.5%) due to A-fib or
syncope.”” The VALOR trial observed temporary discontinuations due
to reduced LVEF (<50%), but no permanent discontinuations.’®'? In the
EXPLORER-CN trial, two placebo group patients (7.4%) discontinued
treatment, and in the HORIZON ftrial, two patients (5.3%) experienced
treatment interruptions.™™

Mortality was rare across the trials and primarily unrelated to MYK. No
deaths were reported in the PIONEER, MAVERICK, VALOR, EXPLORER-CN
and HORIZON trials.”"™™ In the EXPLORER trial, one death occurred in
the placebo group. Table 5 compares information regarding adverse
events, treatment discontinuations (if any), and reported deaths (if
any).7-14

Discussion

MYK is a first-in-class allosteric modulator of cardiac myosin ATPase.
MYK works on the sarcomeric hypercontractility of HCM by decreasing
excessive cross-bridge formation of actin-myosin." Specifically:

e Primary mechanism: MYK inhibits the phosphate release rate during
the ATPase cycle, reducing cross-bridge formation — inhibition in the
active state.®

e Secondary effects: MYK stabilizes myosin in the super-relaxed state,
where myosin heads exhibit reduced ATP turnover, thus diminishing
sarcomere hypercontractility — inhibition in the relaxed state.?'

Pharmacokinetics- and pharmacodynamics-guided dose titration
strategies, as demonstrated in the EXPLORER-CN trial, ensure the lowest
effective dose to reduce LVOTG while maintaining normal LVEF.™®
Approved by the US Food and Drug Administration (FDA) on 28 April
2022, MYK is indicated for symptomatic NYHA class II-lll o0HCM.? MYK
showed significant benefits in o0HCM patients:

e Haemodynamic improvement: it markedly reduces LVOTG at rest
and with provocation.

e Symptom relief: it improves exercise tolerance, patient-reported
outcomes and NYHA functional class.

e Quality of life: it decreases dyspnoea symptom scores and enhances
overall functional capacity.

MYK also reduces biomarkers like NTproBNP and LAVI, reflecting its
favourable effects on myocardial structure and function.#

Overarange of 1-15mg, MYK shows dose-proportional pharmacokinetics,

with a bioavailability of >85% and peak plasma concentration achieved
within 1 hour. It is highly protein-bound (97-98%) and exhibits a
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steady-state peak-to-trough ratio of ~1.5.22 As mentioned earlier in this
article, MYK demonstrated good tolerability, with most of the adverse
events being mild or moderate and usually temporary. However, MYK's
use requires careful monitoring due to its potential to cause systolic
heart failure. Evaluation of LVEF through echocardiogram is needed
before initiation and while on MYK. Patients with LVEF <55% at baseline
or who experience a decline in LVEF <50% during treatment may
need to discontinue the drug. Its co-administration with disopyramide,
verapamil or diltiazem is contraindicated due to the increased risk of
systolic dysfunction.?? In patients with oHCM, MYK’s long-term safety
and efficacy remain unknown.

Future approaches and additional studies for follow-up
One of the primary limitations of current trials is the relatively short duration
of follow-up. Continued follow-up is essential to definitively establish the
efficacy of MYK in the treatment of HCM and to determine whether the
observed benefits are sustained over time, ultimately ensuring long-term
patient outcomes. Studies such as the PIONEER-OLE and EXPLORER-LTE
are being conducted to address these gaps. However, only interim
results are currently available, which is why the above studies were not
included in this systematic review.?>? The EXPLORER-CN trial is currently
undergoing a long-term follow-up study to further assess its outcomes
and safety profile over an extended period.”™ Monitoring these final
results closely will be critical to confirm whether the favourable changes
associated with MYK are maintained in the long term. Several follow-up
secondary analyses, in-depth analytical studies and post-hoc analyses

of the current trials are also available in the literature.>*" Integrating
these studies with long-term follow-up results may offer a more thorough
picture of MYK's ability, safety and efficacy. Another recommendation for
future researchers is to conduct trials on larger populations. While the
outcomes of current studies, albeit conducted on smaller cohorts, have
been favourable, these findings cannot yet be generalized unambiguously
to broader populations without additional data.

Conclusion

Recent clinical trials assessing MYK's safety and efficacy in treating HCM
have offered encouraging new information about the drug's therapeutic
potential. MYK significantly decreased LVOTG and improved functional
capacity across trials, as seen by favourable changes in NTproBNP
and cTnl levels, improvement in NYHA functional class and increase in
pVO,. Quality of life metrics and other patient-reported outcomes also
demonstrated significant improvement. All these trials were constrained
by limitations such as small sample sizes, short follow-up durations and
population-specific characteristics, which restrict the generalizability
of their findings. Larger, more varied cohorts and longer follow-ups
are required for future research to validate these findings and fill in
evidence gaps on stress echocardiography and long-term efficacy.
Overall, MYK held promise as a transformative agent in the treatment
of HCM, particularly for individuals with obstructive forms and refractory
symptoms. A
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