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ABSTRACT

Mavacamten is a selective, allosteric, and reversible cardiac myosin inhibitor, representing the first disease-specific treatment for
obstructive hypertrophic cardiomyopathy (HCM) that targets the core pathophysiological mechanism of this condition. Clinical
evidence supports its efficacy in improving symptoms, cardiac function, and remodeling, thereby supplementing established
treatment regimens. However, mavacamten is extensively metabolized by hepatic cytochromes, and its half-life is contingent
upon CYP2C19 phenotype. Consequently, coadministered medications that inhibit or induce these enzymes may significantly
alter mavacamten pharmacokinetics, potentially leading to reversible systolic dysfunction or diminished therapeutic efficacy.
This paper provides a comprehensive analysis of mavacamten pharmacokinetics and its potential interactions with antithrom-
botic and antiarrhythmic agents, which are the cornerstones of atrial fibrillation management in HCM population. Our aim is
to offer clinicians practical guidance on safely administering mavacamten in conjunction with these medications, discuss the
role of pharmacogenomics, and outline rigorous patient safety monitoring strategies to ensure effective and individualized
treatment.
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Introduction

Hypertrophic cardiomyopathy (HCM) refers to a complex and
heterogeneous disease, both from a phenotypic and genetic
standpoint, defined by a hypertrophic myocardium not ex-
plained by abnormal loading conditions, with an estimated
prevalence of 1 in 500."* HCM spectrum encompasses sarco-
meric, nonsarcomeric, and syndromic subtypes. Pathogenetic
variants in MYBPC3 and MYH?7 genes are the most frequent
genetic causes of sarcomeric HCM and have been associated

with variable onset of disease and prognosis.>* Depending
on complex interaction of genetic and environmental vari-
ables, disease course can be complicated by dynamic left
ventricular outflow tract (LVOT) obstruction and heart failure
(HF) through progressive stages of adverse left ventricular
remodeling and overt left ventricular (LV) dysfunction. In addi-
tion, HCM is burdened by increased risk of arrhythmias and
thromboembolic stroke. Although ventricular arrhythmias
and sudden cardiac death are the most severe consequences
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of HCM, these occur in only 2% of all patients with HCM. The
most frequent supraventricular arrhythmia in HCM is atrial
fibrillation (AF), affecting approximately 20% of patients,
with prevalence as high as 40% in those older than 70 years
of age.”® Patients affected by HCM and AF can suffer from
highly debilitating symptomes, as the loss of atrial contribution
to ventricular filling is associated with progression of HF. As
AF is often poorly tolerated in patients with HCM, rhythm-
control strategies are key for successful treatment and often
dramatically improve symptoms.” Patients with HCM and AF
have a sufficiently increased risk of stroke®; therefore, direct
oral anticoagulants (DOACs) should be considered the
lifelong default treatment recommendation irrespective of
the CHA,DS,VASc score.”'® The mechanisms of AF and
increased thromboembolic risk in HCM are likely multifacto-
rial and linked to atrial myopathy.'"'?

For the purposes of management, HCM is classified into
obstructive (oHCM) and nonobstructive (noHCM) pheno-
types. oHCM is identified when a resting or provocable
peak instantaneous Doppler LVOT gradient of >30 mm Hg
is detected. A distinctive feature of oHCM is the reversibility
of HF symptoms when LVOT obstruction is relieved or abol-
ished. This condition is highly amenable to effective treatment
options in most patients and has a much more favorable prog-
nosis compared with HF in nonobstructive HCM and nonsar-
comeric HCM diseases.’” In patients with gradients below
50 mm Hg, treatment generally follows the guidelines estab-
lished for noHCM. Conversely, septal reduction therapy is rec-
ommended for symptomatic patients when the gradient >50
mm Hg,"* as these individuals are more likely to benefit from
invasive interventions.

Management of symptomatic LVOT obstruction in HCM is
an evolving field and includes a combination of lifestyle mod-
ifications, pharmacologic interventions, and septal reduction
therapies. First-line treatment of oHCM includes beta
blockers, nondihydropyridine calcium channel blockers, and
disopyramide. These conventional agents are exploited for
their negative inotropic actions reducing the risk for dynamic
LVOT obstruction. This approach is defined as nonselective
because it does not target the primary mechanisms of the dis-
ease, but it acts on the consequences of the hypertrophic
myocardium.’* Although there is no evidence that conven-
tional drugs are able to prevent progression of disease, they
aim to manage symptoms, improve cardiac function, and
reduce the risk of complications. In patients refractory to med-
ical therapy, septal reduction therapies—including surgical
myectomy and less invasive transcatheter approaches—are
recommended to improve symptoms and quality of life.”>"?
When mitral regurgitation is caused by morphologic
alterations of the valve apparatus, myectomy can be
combined with mitral valve interventions.”® In patients with
history of AF undergoing septal myectomy, the addition of
ablation surgery and left atrial appendage ligation has been
shown to reduce the risk of AF recurrences’’ and the rate of
thromboembolic and hemorrhagic events,'" respectively.

Recent advancements in the understanding of the patho-
physiological mechanisms and molecular underpinnings of

the disease have paved the way for the development of
myosin inhibitors, an innovative drug class holding the poten-
tial not only to alleviate symptoms but also to modify progres-
sion of disease by directly targeting the hypercontractility and
altered energetics of the cardiac muscle. These compounds
operate by reversibly inhibiting the interaction between
beta-cardiac myosin and actin, thereby diminishing sarco-
mere force output to reduce myocardial contractility and
improve ventricular compliance. Two cardiac myosin inhibi-
tors—mavacamten and aficamten—have demonstrated clini-
cally relevant results by achieving sustained improvements of
LVOT gradient, exercise capacity, quality of life, and symptom
burden in patients with oHCM.?” As these drugs are gradually
entering in our treatment tools, given their hepatic meta-
bolism, it is essential to clarify its real-world applications.
Notably, although international guidelines provide compre-
hensive recommendations on the use of mavacamten for
oHCM, they offer limited guidance on managing AF and other
supraventricular arrhythmias in this context. The scope of this
paper is to equip clinicians with practical guidance on the use
of mavacamten, particularly in navigating drug-drug interac-
tions with antiarrhythmic medications and anticoagulants. It
aims to provide a detailed framework for safely managing
arrhythmias and prevention of stroke in patients receiving
myosin inhibitor therapy.

Mavacamten: First-in-Class Cardiac Myosin Inhibitor

Mavacamten is a selective, allosteric, and reversible small-
molecule cardiac myosin inhibitor, representing the first
disease-specific treatment for oHCM that targets the core
pathophysiological mechanism of the condition and has the
ability to shift the overall myosin population toward an
energy-sparing, recruitable, super-relaxed state, reducing
the excessive myocardial force of contraction and consump-
tion of adenosine triphosphate (ATP) by myosin.”*

Mavacamten is the first-in-class oral inhibitor of cardiac
myosin approved for the treatment of symptomatic oHCM.
It is available in capsules containing 2.5 (light purple cap), 5
(yellow cap), 10 (pink cap), or 15 (gray cap) mg. The Food
and Drug Administration (FDA) and the European Medicines
Agency (EMA) approved mavacamten for the treatment of
symptomatic oHCM (New York Heart Association [NYHA]
class Il or Ill) in adult patients in 2022 and 2023, respectively.24
In 2023, the National Institute for Health and Clinical Excel-
lence (NICE) and the Medicines and Healthcare Products Reg-
ulatory Agency granted mavacamen a marketing license in
England, Wales, and Northern Ireland, and the Scottish Med-
icines Consortium recommendation echoes that of NICE in
April 2024. Importantly, mavacamten is recommended only
if it is an add-on to individually optimized standard care
including beta blockers, nondihydropyridine calcium channel
blockers, or disopyramide, unless these are contraindi-
cated.””

In clinical trials, mavacamten yielded a sustained
reduction in LVOT gradients, improved exercise capacity
and ventilatory efficiency, and was associated with a

26,27
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marked improvement in NYHA functional class and Kansas
City Cardiomyopathy Questionnaire.”” In addition, it less-
ened the need for stereotactic radiation therapy (SRT),
decreased levels of N-terminal pro-B-type- natriuretic pep-
tide (NT-proBNP) and hs-cTnl and was associated with
reduction in left ventricular mass index,?® improved indices
of diastolic function,?’ and long-term favorable cardiac re-
modeling.?? Although mavacamten can lower left ventricu-
lar ejection fraction (LVEF), raising the risk of systolic
dysfunction, the EXPLORER-HCM (Mavacamten for Treat-
ment of Symptomatic Obstructive Hypertrophic Cardiomy-
opathy) study observed this effect to be rare, generally
not associated with occurrence of cardiac events, and fully
reversible. At baseline, the average resting LVEF was 74%
in both the mavacamten and placebo groups. Over 30
weeks, the mavacamten group experienced an average
LVEF reduction of 4% (95% confidence interval [Cl] -5.3
to —2.5), whereas the placebo group saw no change (95%
Cl -1.2 to 1.0). By week 38, after mavacamten was paused
for 8 weeks, the average LVEF in both groups had returned
to baseline levels. Long-term extension studies®®
evaluating the long-term efficacy and safety of mavacamten
showed clinically important and durable improvements in
LVOT gradients, with no new safety signals observed.

Notably, in MAVA-LTE (A Long-Term Safety Extension
Study of Mavacamten in Adults Who Have Completed
EXPOLORER-HCM) study, more than 739 patient-years of
exposure, 20 patients (8.7%) experienced 22 transient reduc-
tions in LVEF to below 50%, with an exposure-adjusted inci-
dence of 2.77 per 100 patient-years. These LVEF reductions
led to temporary treatment interruptions, but all patients
recovered LVEF to >50%. Of the total cohort, 5 patients
(2.2%) died during the study, but none of these deaths was
considered to be related to treatment with mavacamten.*

The 2023 European Society of Cardiology (ESC) guidelines
for the management of cardiomyopathies recommend mava-
camten (titrated to maximum tolerated dose under echocar-
diographic surveillance of LVEF) as an add-on therapy to
beta blockers or calcium channel blockers (CCBs) in patients
with symptomatic oHCM (Class lla, Level A).3* Itis also recom-
mended as monotherapy in patients who are intolerant or
have contraindications to beta blockers, CCBs, or disopyra-
mide (Class lla, Level B), with the goal of improving symptoms
in those unresponsive to first-line therapies.

The 2024 AHA/ACC/AMSSM/HRS/PACES/SCMR guide-
line for the management of HCM similarly recommend mava-
camten for symptomatic patients with oHCM and left
ventricular outflow tract obstruction (LVOTO) despite beta
blocker or CCB treatment as a Class |, Level B indication.*®
In this document, mavacamten is one of several class | treat-
ment options, along with disopyramide or septal reduction
therapy, offering a more flexible approach to treatment esca-
lation. However, neither set of guidelines offers clear, detailed
guidance on managing AF in patients receiving myosin inhib-
itors, an increasingly relevant issue as these therapies become
more common in clinical practice.

EMA Assessment and REMS Program

The EMA Committee for Medicinal Products for Human Use
(CHMP) issued a positive opinion on April 26, 2023, this being
the first European Union (EU) approval of a cardiac myosin in-
hibitor.”* Mavacamten appeared to be generally well toler-
ated, with dizziness and dyspnea as most common reported
adverse events. Although based on the clinical trial data,
the current safety profile of mavacamten does not suggest
any safety concems, a detrimental effect on cardiovascular
function or safety could not be excluded and therefore re-
mains of concern. Mavacamten is contraindicated during
pregnancy, and women of childbearing age must use effec-
tive contraception during treatment with mavacamten and
for 6 months (5 half-lives in CYP2C19 poor metabolizers)
following discontinuation. Clinical data on mavacamten over-
dose are scant, but it is known to precipitate systolic dysfunc-
tion and, in severe cases, cardiogenic shock. Management
includes stopping mavacamten, supportive medical measures
to maintain hemodynamic stability, monitoring vital signs and
LVEF, and considering activated charcoal early to reduce ab-
sorption, despite specific studies on its effectiveness remains
to be established.

Notably, as mavacamten is mainly metabolized by
CYP2C19, and elimination half-life strongly depends on the
CYP2C19 phenotype, this is the first cardiovascular medicinal
product for which the European summary of product charac-
teristics states that patients should be CYP genotyped to
determine the appropriate dose. Given the associated risk
of HF because of systolic dysfunction, echocardiographic
evaluation of LVEF is mandatory before and during treatment
with mavacamten, with algorithms for initiation and mainte-
nance for appropriate dosing and rigorous safety monitoring
(Figures 1, 2, and 3). The initiation of mavacamten in individ-
uals with an LVEF below 55% is not advised. Should the LVEF
fall below 50% during any assessment, or should the patient
demonstrate symptoms of heart failure or a deteriorating clin-
ical condition, administration of mavacamten should be
paused (Figure 4). Furthermore, concurrent use of mava-
camten with certain cytochrome P450 inhibitors, or the
discontinuation of specific cytochrome P450 inducers,
increases the risk of systolic dysfunction. Therefore, mava-
camten is contraindicated in conjunction with moderate to
strong CYP2C19 inhibitors or potent CYP3A4 inhibitors, as
well as with moderate to robust CYP2C19 or CYP3A4 inducers
(Table 1). Managing antiarrhythmic drugs (AADs) and oral an-
ticoagulation warrant special attention in patients with oHCM
on mavacamten (Figures 5 and 6).571° The implementation of
CYP2C19 testing will likely progress in tandem with
reimbursement EU  countries,
mavacamten reimbursed for

pathways. In many
is already available and
patients with oHCM, promoting the adoption of genotyping
practices. However, in regions in which reimbursement is
still pending, this process may take longer. Until these
frameworks are in place, compassionate-use programs can
provide access to patients with precise indications, ensuring
treatment continuity.
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* Interrupt treatment if LVEF is < 50% at any clinical visit; restart treatment after 4 weeks if

LVEF > 50% (see figure 4).

LVEEF = left ventricular ejection fraction; LVOT = left ventricular outflow tract

Figure 1

Treatment initiation of mavacamten in CYP2C19 poor metabolizer phenotype in European Medicines Agency prescribing information.*®

In the United States, mavacamten is currently supplied
through the Risk Evaluation and Mitigation Strategy (REMS)
program, which is designed to monitor patients periodically
with echocardiograms for early detection of systolic dysfunc-
tion and to screen for drug interactions before each prescrip-
tion fill, with no need for CYP genotypization.”” REMS
requires the health care provider and pharmacist to undergo
educational programs, including counseling patients on the
risk of HF, assessing the patient’s cardiovascular status, and
obtaining echocardiograms at specific times after starting
the drug. It also provides a guide for patients who should
be screened for potential drug-drug interactions and un-
dergo an echocardiogram before enrolling in the REMS pro-
gram. As mavacamten may cause profound decreases in
LVEF, regular monitoring for clinical symptoms of HF and sys-
tolic dysfunction is recommended, including echocardio-
graphic assessments at 4, 8, and 12 weeks (initiation phase,
Figure 2) after initiating mavacamten treatment and every
12 weeks thereafter (maintenance phase, Figure 3). For
patients with LVEF <50% at any time during mavacamten
treatment, temporary or permanent treatment discontinua-
tion is warranted (Figure 4).

Pharmacokinetics of Mavacamten

Human cytochrome P450 enzymes (CYP450) possess an
exceptionally broad substrate specificity, enabling them to
metabolize a vast array of chemically diverse compounds.®”
This capacity is often facilitated by their ability to bind multi-
ple substrate molecules simultaneously. CYP3A4 is particu-
larly notable in this regard, as it metabolizes more than 40%
of drugs currently on the market, making it a critical site for
drug-drug interactions. These interactions, which can either
inhibit or activate metabolic processes, are essential consider-
ations in clinical pharmacology because they may provoke
significant  physiological ~responses, sometimes even
dangerous ones.>” At present, the literature reports 472 docu-
mented interactions, primarily involving antibiotics, antifungal
medications, and neurologic drugs as well as well-known in-
ducers and inhibitors of common cytochromes.

In management of HCM, understanding and managing
these interactions is crucial because of their potential impact
on treatment efficacy and patient safety. The complexity in-
creases as patients with HCM often require concomitant
medication regimens, including anticoagulants and AADs,
which elevates the risk of adverse drug interactions. These
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* Interrupt treatment if LVEF is < 50% at any clinical visit; restart treatment after 4 weeks if

LVEF > 50% (see figure 4).

LVEF = left ventricular ejection fraction; LVOT = left ventricular outflow tract

Figure 2

Treatment initiation of mavacamten in CYP2C19 intermediate, normal, rapid and ultrarapid metabolizer phenotype in prescribing information.*

interactions can lead to diminished therapeutic efficacy,
heightened toxicity, or new adverse effects, all of which
demand vigilant management to safeguard patient
outcomes.

Mavacamten is extensively metabolized in the liver by cy-
tochrome P450 enzymes, predominantly CYP2C19 (74%),
CYP3A4 (18%), and—to a lesser extent—CYP2C9 (8%).°° At
therapeutic levels, mavacamten does not inhibit key enzymes
such as CYP2D6, CYP2C9, CYP2C19, or CYP3A4 in vitro, yet it
acts as an inducer for CYP2B6. The terminal half-life of
mavacamten is contingent upon the CYP2C19 metabolic
phenotype, spanning from 6 to 23 days. Accordingly, coadmi-
nistered medications that either inhibit or induce these
enzymes significantly influence mavacamten pharmacoki-
netics, thereby altering its systemic exposure”*

Given these characteristics, dose adjustments, and careful
monitoring are paramount when mavacamten is used with
cytochrome P450 modulators. For example, coadministration
with strong CYP2C19 inhibitors, such as fluvoxamine, ketoco-
nazole or omeprazole, necessitates vigilance because of
increased mavacamten plasma levels that may elevate
the risk of HF from systolic dysfunction.?” Conversely,

concomitant use of inducers such as rifampin—a CYP2C19
and CYP3A4 inducer—could accelerate mavacamten meta-
bolism, potentially leading to subtherapeutic effects.

In light of this, the CYP2C19 genotype plays a critical role
in determining the starting dose of mavacamten, especially in
populations with a high prevalence of poor metabolizers, such
as those of Oceanian and Asian descent® (Figure 7). Patients
with 2 loss-of-function alleles (eg, *2/*2, *2/*3, *3/*3) exhibit a
poor metabolizer phenotype, necessitating a starting dose
adjustment to 2.5 mg with a cap of 5 mg to mitigate height-
ened exposure. For patients with unknown phenotype
awaiting genotyping, uptitration above 5 mg can only be
done once the genotyping results have ruled out the poor
metabolizer phenotype. Starting dose is 5 mg for the other
phenotypes.”*

Phenoconversion

Itis important for prescribers to be well versed in the concept
of phenoconversion, an overlooked phenomenon that occurs
when a patient’s genetically predicted drug metabolism does
not align with their actual capacity.*’ Studies have shown that
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—» See figure 4.
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For CYP2C19 poor metaboliser phenotype:
Maximum dose is 5 mg. If titrating from 2.5 mg to

5 mg; follow-up 4 and 8 weeks later.

LVEF = left ventricular ejection fraction; LVOT = left ventricular outflow tract

Figure 3

Mavacamten maintenance phase in European Medicines Agency prescribing information.>®

only 40% of patients exhibit concordance between their
CYP2C19 genotype and phenotype, indicating that, in most
cases, genetic testing alone is insufficient to accurately
predict drug metabolism. Phenoconversion is frequently
triggered by drug-drug interactions, but it can also result
from various clinical factors such as liver disease, diabetes,
cancer, advanced age, and systemic inflammation. Therefore,
even though patients’ pharmacogenetic test results indicate
that they are CYP2C19 normal metabolizers, their CYP2C19
phenotype may actually be an intermediate or poor
CYP2C19 metabolizer. In the context of mavacamten therapy,
phenoconversion can lead to elevated drug exposure and an
increased risk of adverse outcomes, such as systolic dysfunc-
tion. This underscores the necessity for personalized dosing
adjustments and vigilant patient monitoring. Given that phe-
noconversion may occur in up to 60% of patients,42 clinicians
must account for both pharmacogenetic testing and clinical
factors to optimize treatment safety and efficacy.

Drug-Drug Interactions

The coadministration of mavacamten with moderate to strong
CYP3A4 inhibitors requires caution because of potential
increases in drug exposure. For patients on such treatments,
including verapamil and diltiazem, dose adjustments and

enhanced monitoring of LVEF and other clinical parameters
are essential. Although mavacamten concentration can be
therefore modified by inducers or inhibitors of CYP3A4 and
CYP2C19, current data indicate that mavacamten is not able
to indirectly modify the concentrations of currently available
antiarrhythmic drugs or anticoagulants (Figures 5 and 6).

Mavacamten is an inducer of CYP3A4, CYP2C9, and
CYP2C19, so its potential to modulate the effect of other
drugs metabolized by these pathways must be considered
in clinical practice. US FDA label recommended closer moni-
toring when mavacamten is used in combination with
CYP3A4, CYP2C19, and CYP2C9 substrates This is the case
for midazolam and hormonal contraceptives, which are both
CYP3A4 substrates, leading to a decrease in drug exposure
and activity. Patients should therefore be advised to use alter-
native contraceptive methods that are not affected by
CYP450 enzyme induction (eg, intrauterine system) or add
nonhormonal contraception during concomitant use and for
4 months after the last dose of mavacamten.

In this context, the use of mavacamten exemplifies the
critical intersection of pharmacokinetics and personalized
medicine, in which therapeutic efficacy and patient safety
are closely interlinked with the genetic and metabolic profile
of the individual. Table 2 and Table 3 offer guidance for
adjusting mavacamten dosing in response to interactions
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1. Restart treatment at next lower daily (mg)
dose level.
* 5mg—2.5 mg; 10 mg—5 mg;

—

Interrupt treatment.

> 2. Recheck echocardiography
parameters every 4 weeks
until LVEF > 50%.

—» LVEF>50% %

15 mg—10 mg
» Ifinterrupted at 2.5 mg, restart at 2.5 mg
2. Recheck clinical status; Valsalva LVOT
gradient and LVEF in 4 weeks and maintain

LVEF < 50%

N Permanently discontinue treatment if
LVEF < 50% twice on 2.5 mg daily.

the current dose for the next 8 weeks unless
LVEF < 50%.
3. Follow figure 3.

LVEF = left ventricular ejection fraction; LVOT = left ventricular outflow tract

Figure 4

Mavacamten treatment interruption at any clinic visit if LVEF < 50% in European Medicines Agency®® and US*/prescribing information.Dose modification with
concomitant drugs.For concomitant treatment with inhibitors and inducers of CYP2C19 or CYP3A4, follow the steps in Tables 2 and 3.

with drugs affecting CYP2C19 or CYP3A4 enzymes based on
the patient's CYP2C19 phenotype. They outline how to
modify doses or enhance monitoring when starting, stop-
ping, or changing doses of these drugs, ensuring personal-
ized and safe management of mavacamten therapy. The
EMA and FDA labels for mavacamten have somewhat
different recommendations for managing drug-drug and
drug-gene interactions with mavacamten, and thus the
application of these recommendations will depend on the
prescribers’ location.

Notably, EMA gives different recommendations when
dealing with strong CYP2C19 inhibitors than FDA. Although
FDA contraindicates their use, EMA supports genotyping
and eventually decreasing the dose of mavacamten. The
effect of moderate and strong CYP2C19 inhibitor on the phar-
macokinetics of mavacamten has never been investigated in a
clinical drug—drug interaction study. The effect of a strong
CYP2C19 inhibitor should be similar to the effect of the
CYP2C19 poor metabolizing status. From literature, coadmin-
istration of mavacamten with a weak CYP2C19 inhibitor

Table 1 Summary of established and potentially significant drug—drug interactions with mavacamten in FDA prescribing information

Moderate to strong CYP2C19 inhibitors or strong CYP3A4 inhibitors
Concomitant use with a moderate to strong CYP2C19 or a strong CYP3A4 inhibitor increases

Clinical impact

mavacamten exposure, which may increase the risk of heart failure caused by systolic dysfunction.

Prevention or management
contraindicated.

Concomitant use with a moderate to strong CYP2C19 inhibitor or a strong CYP3A4 inhibitor is

Moderate to strong CYP2C19 inducers or moderate to strong CYP3A4 inducers

Clinical impact

Concomitant use with a moderate to strong CYP2C19 inducer or a moderate to strong CYP3A4 inducer

decreases mavacamten exposure, which may reduce mavacamten efficacy.
The risk of heart failure caused by systolic dysfunction may increase after discontinuation of these
inducers as the levels of the induced enzyme normalizes.

Prevention or management
contraindicated.

Weak CYP2C19 inhibitors or moderate CYP3A4 inhibitors

Clinical impact

Concomitant use of a moderate to strong CYP2C19 inducer or a moderate to strong CYP3A4 inducer is

Concomitant use with a weak CYP2C19 inhibitor or a moderate CYP3A4 inhibitor increases mavacamten

exposure, which may increase the risk of adverse drug reactions.

Prevention or management

Initiate mavacamten at the recommended starting dosage of 5 mg orally once daily in patients who are

on stable therapy with a weak CYP2C19 inhibitor or a moderate CYP3A4 inhibitor. Reduce dose of
mavacamten by 1 level (ie. 15to 10 mg, 10 to 5 mg, or 5 to 2.5 mg) in patients who are on mavacamten
treatment and intend to initiate a weak CYP2C19 inhibitor or a moderate CYP3A4 inhibitor. Avoid
initiation of concomitant weak CYP2C19 and moderate CYP3A4 inhibitors in patients who are on stable
treatment with 2.5 mg of mavacamten because a lower dose is not available.
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Figure 5

Antiarrhythmic drugs. Drug interactions identified. Routine monitoring is recommended, but no specific precautions are needed. Green: Medications are considered
safe for use with mavacamten, with no significant drug-drug interactions identified. Routine monitoring is recommended, but no specific precautions are needed.
Orange: Medications require caution and active monitoring because of potential interactions with mavacamten. Dose adjustments or therapy modifications may be
necessary based on individual patient response. For these drugs, European and American regulatory agencies provide varying recommendations, meaning that clin-
ical judgment and evolving evidence are essential when determining the appropriate approach. Red: Medications carry a high risk of serious interactions with ma-
vacamten, potentially leading to serious adverse effects. Close monitoring and frequent reassessment of cardiac conduction are required. In many cases, alternative
treatments or significant therapy modifications may be necessary. *Patients on background dual treatment with beta blocker and calcium channel blocker treatment
or disopyramide or ranolazine were excluded from the EXPLORER-HCM trial but included in the VALOR-HCM trial. The Food and Drug Administration (FDA) and
European Medicines Agency (EMA) provide different guidance on the concomitant use of mavacamten with disopyramide, ranolazine, verapamil with a beta blocker,
or diltiazem with a beta blocker. The EMA notes that the safety of using mavacamten in combination with disopyramide, ranolazine, verapamil with a beta blocker, or
diltiazem with a beta blocker has not been established. Although it does not prohibit the combination, it emphasizes the need for close monitoring when these med-
ications are used together because of potential safety concerns, particularly related to their combined negative inotropic effects. The FDA takes a more cautious
approach, recommending preferably avoiding the use of mavacamten with disopyramide, ranolazine, verapamil with a beta blocker, or diltiazem with a beta blocker.
The FDA highlights the additive negative inotropic effects, which increase the risk of left ventricular systolic dysfunction and worsening heart failure symptoms.
Because of these risks and limited clinical experience with this combination, the FDA advises against using them together. **Flecainide or propafenone are not gener-
ally recommended in the absence of an implantable cardioverter defibrillator because of concerns with proarrhythmic effects and hemodynamic deterioration and
conversion to atrial fibrillation/flutter with rapid ventricular conduction.®®

resulted in a 48% increase in mavacamten area under the
curve (AUC)ins with no effect on C.ax in CYP2C19 normal
metabolisers (see Table 2 for further indications).

aspects and drug—drug interaction of AADs in patients
treated with mavacamten. In the text, for the purposes of
flow, we summarize the literature with Class Il and Class
IV agents, as these are first-line agents in oHCM, followed
by Class | and Class Il agents, selected specifically for
maintaining sinus rhythm.

Mavacamten and AADs

Mavacamten works by inhibiting the activity of myosin, a
protein involved in muscle contraction. When considering

the interactions of mavacamten with AADs, it is important Class Il

to note that, based on scattered data present in the litera-
ture, mavacamten does not have significant interactions
with several drugs commonly used in the treatment of ar-
rhythmias. Figure 5 summarizes essential pharmacokinetics

Beta blockers remain first-line agents for managing oHCM.
There are no reported metabolic interactions between mava-
camten and beta blockers. Caution is advised in those with
sinus bradycardia or conduction system disease.
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Figure 6

Parenteral and oral anticoagulants. Green: Medications are considered safe for use with mavacamten, with no significant drug—drug interactions identified. Routine
monitoring is recommended, but no specific precautions are needed. Regulatory agencies may provide varying recommendations, meaning that clinical judgment
and evolving evidence are essential when determining the appropriate approach. Orange: Medications require caution and active monitoring because of potential
interactions with mavacamten. Dose adjustments or therapy modifications may be necessary based on individual patient response. Red: Medications carry a high risk
of serious interactions with mavacamten, potentially leading to serious adverse effects. Close monitoring and frequent reassessment of cardiac conduction are
required. In many cases, alternative treatments or significant therapy modifications may be necessary. *European and American regulatory agencies provide varying
recommendations, meaning that clinical judgment and evolving evidence are essential when determining the appropriate approach. The FDA and EMA have
differing perspectives on the interaction between mavacamten and CYP3A4 substrates such as apixaban, rivaroxaban, and edoxaban. The FDA highlights that ma-
vacamten can induce the metabolism of CYP3A4, CYP2C19, or CYP2C9 substrates, potentially lowering their plasma concentrations, which may reduce their effec-
tiveness. As a result, the FDA recommends close monitoring when these drugs are used together to ensure therapeutic efficacy is maintained. The EMA, however,
considers the interaction less significant, noting only a modest reduction in concentrations of CYP3A4 substrates, such as midazolam, which they do not see as clin-
ically significant, and thus does not emphasize monitoring.

Class IV

Verapamil, a moderate inhibitor of CYP3A4 and CYP2C19, can
increase the plasma levels of drugs metabolized by these path-
ways, including mavacamten. In a phase 1 study,*’ participants

with CYP3A4 inhibitors. In addition, caution is advised when
combining mavacamten with beta blockers or nondihydropyri-
dine calcium channel blockers, especially in older patients or
those with conduction system disease, because of the increased

were randomized to receive either mavacamten alone or mava-
camten with verapamil to assess pharmacokinetic interactions.
Mavacamten was generally well tolerated in both groups, with
only mild adverse events reported, except for 1 moderate case
of presyncope in the combination group. No serious adverse
events or laboratory abnormalities were noted. The findings
confirmed that CYP3A4 plays a minor role in mavacamten meta-
bolism, suggesting a low likelihood of significant drug—-drug
interactions between mavacamten and verapamil. However,
because of individual variability in CYP2C19 activity, dose adjust-
ments of mavacamten may be required when coadministered

risk of bradycardia, heart block, or hypotension.

Class |

Disopyramide (Class IA) and mavacamten should be used with
caution because of the potential for additive effects on the QT
interval. Class IB drugs, such as mexiletine and lidocaine, are
considered safe. Class IC AADs can be considered safe
because there are no reported metabolic interactions
between mavacamten and these drugs. However, flecainide
and propafenone are generally avoided because of concerns
with proarrhythmic effects and hemodynamic deterioration
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Population Frequency (%)

Biogeographical Group

Figure 7

Frequencies of CYP2C19 poor metabolizer and likely poor metabolizer phenotypes in different biogeographical groups.

because of conversion to AF or atrial flutter with rapid ventric-
ular conduction.** Ranolazine was developed as an antiangi-
nal agent and used to treat microvascular obstruction, but
experimental and clinical studies have shown that it also has
antiarrhythmic  properties based on the frequency-
dependent blockade of peak sodium channel current and
rapidly activating delayed rectifier potassium current in the
atria and blockade of late phase of the inward sodium current
in the ventricles. For this reason, ranolazine is currently classi-
fied as a Class ID AAD.* In a small prospective trial, ranola-
zine reduced the arrhythmic burden and improved
biomarker profile in patients with HCM.“® Ranolazine is exten-
sively metabolized by CYP3A enzymes and, to a lesser extent,
by CYP2D6, with approximately 5% excreted renally un-
changed. Ranolazine is a weak inhibitor of CYP3A4*" and
generally does not require dose adjustment of mavacamten.

Class Il

Class Il AADs such as amiodarone and dronedarone should
be used with caution, as these are both moderate inhibitors
of the CYP3A4 enzyme. The concurrent administration of
amiodarone and mavacamten for managing AF in patients
with oHCM could lead to increase in mavacamten half-life
and effect on myocardial function, potentially exacerbating
hypotension and depression of myocardial contractility.
Amiodarone-related hypotension is caused by both vasodila-
tion and myocardial depression, possibly induced by mole-
cules used to dilute the drug in standard preparations.*®

It is therefore advised to reduce the dose of mavacamten if
starting with amiodarone (Figure 5 and Tables 1 and 2). Health
care professionals should review a patient’'s medication his-
tory thoroughly, assess potential interactions, and consider
individual patient factors before initiating or adjusting drug

therapy. Regular monitoring and communication with
patients are essential to ensure the safety and efficacy of the
prescribed medications. Dofetilide and ibutilide are 2 similar
drugs used to treat AF and atrial flutter. Their metabolism is
primarily hepatic, with no known interactions with CYP meta-
bolism of mavacamten. Sotalol is a particular drug that com-
bines beta-blocker properties with Class Il channel blocker
properties. Its metabolism is mostly renal (90%). Active
surveillance on QTc is warranted. Overall, limited data exist
to inform the safety and efficacy of using sotalol or dofetilide
in patients with HCM.*

Mavacamten and Anticoagulants

Vitamin K antagonists (VKAs) such as warfarin and acenocou-
marol undergo hepatic metabolism predominantly through
CYP2C9, complemented by CYP1A2 and CYP3A4 pathways.
Warfarin metabolism renders it susceptible to interactions
with drugs that modulate these cytochromes, which can
significantly affect therapeutic efficacy and safety profiles.
Acenocoumarol, similarly metabolized with additional
involvement of CYP2C19, shares this susceptibility.

In the absence of specific data on mavacamten drug—drug
interactions, particularly with VKAs, clinicians are advised to
exercise rigorous surveillance. This is imperative, especially
when concurrent therapy with CYP modulators is required.
Given the profound consequences of altered anticoagulation
states, health care professionals must remain vigilant for any
indications of bleeding, such as spontaneous bruising,
hematuria, or gastrointestinal bleeding, which could signify
an excessive anticoagulant effect.

The ESC guidelines recommend universal oral anticoagu-
lation for all patients with HCM and AF because of their
consistently high stroke risk, regardless of the CHA:DS2-VA
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Table 2 EMA guidance on mavacamten dose modifications/contraindications with concomitant drugs that are inhibitors of CYP2C19 or

CYP3A4 or inducers of CYP2C19 or CYP3A4, based on patient’s CYP2C19 phenotype status

Concomitant medicinal product

CYP2C19 poor metabolizer phenotype*

CYP2C19 intermediate, normal, rapid
and ultra-rapid phenotype

Inhibitors

Combined use of a strong CYP2C19 inhibitor
and a strong CYP3A4 inhibitor

Strong CYP2C19 inhibitor (eg, fluvoxamine,
ticlopidine, chloramphenicol, delavirdine,
gemfibrozil, stiripentol, fluoxetine,
imipramine, clomipramine, lansoprazole,
isionazide, zarfilukast, tioconazole,
miconazole)

Strong CYP3A4 inhibitor (eg, clarithomycin,
itraconazole, posaconazole, ritonavir,
darunavir, lopinavir, saquinavir, variconazole,
loperamide, efavirenz)

Moderate CYP2C19 inhibitor (eg, sertraline,
efavirenz, armodafinil, cisapride,
eslicarbazepine acetate, abiraterone)

Moderate CYP3A4 inhibitor (eg, erythromycin,
fluconazole, miconazole, delavirdine,
amprenavir, fosamprenavir, conivaptan) or
Weak CYP3A4 inhibitor (eg, amlodipine,
ranolazine, fluoxetine, dexamethasone
acetate, tacrolimus, cimetidine, quinidine,
citalopram, propofol, lomitapide, ticagrelor)

Inducers

Discontinuing or decreasing the dose of strong
CYP2C19 inducer and strong CYP3A4 inducer

Discontinuing or decreasing the dose of
moderate or weak CYP3A4 inducer

Contraindicated

No dose adjustment.

If CYP2C19 phenotype has not yet been
determined: no adjustment of the starting
dose of 2.5 mg is needed.

The dose should be reduced from 5 mgto 2.5
mg or pause treatment if on 2.5 mg.

Contraindicated

No dose adjustment

If CYP2C19 phenotype has not yet been
determined:

No adjustment of the starting dose of 2.5 mg
is needed.

The dose should be reduced from 5 mgto 2.5
mg or pause treatment if on 2.5 mg.

No adjustment of the starting dose of 2.5 mg
is needed; if patients are receiving a 5-mg
dose of mavacamten, their dose should be
reduced to 2.5 mg

The dose should be reduced from5mgto 2.5
mg or pause treatment if on 2.5 mg.

Decrease mavacamten dose to 2.5 mg or
pause treatment if on 2.5 mg.

Contraindicated

Initiate mavacamten at a dose of 2.5 mg.

The dose should be reduced from 15 mg
to 5 mg and from 10 mg and 5 mg to
2.5 mg or pause treatment if on 2.5 mg.

No dose adjustment

No adjustment of the starting dose of 5
mg is needed.

The dose should be reduced by 1 dose
level or pause treatment if on 2.5 mg.

No dose adjustment

The dose should be reduced by 1 dose
level when on doses 5 mg or higher
when discontinuing or decreasing the
dose of strong inducers while on
mavacamten.

No dose adjustment when on 2.5 mg.

No dose adjustment.

The table outlines how to adjust mavacamten doses or identify contraindications based on enzyme interactions, ensuring safe and effective treatment.
*Includes patients for whom the CYP2C19 phenotype has not yet been determined.

score.”” On the other hand, the AHA/ACC guidelines similarly
advise anticoagulation for all patients with HCM and AF but
specifically recommend DOACs over VKAs, irrespective of
the CHA2DS2-VASc score.”

DOACs are favored because of their comparable or
reduced thromboembolic and bleeding risks compared with
VKAs.”" These agents are substrates for both CYP3A4 and
P-glycoprotein (P-gp)°*°?; thus, their coadministration with
inducers of these proteins may decrease plasma concentra-
tions, which warrants consideration of alternative treatments
or enhanced monitoring for potential interactions.

In clinical practice, it is often necessary to coadminister ma-
vacamten with parenteral or oral anticoagulants because of
comorbid conditions such as AF.>* Although mavacamten
itself lacks anticoagulant properties, interactions with strong
inducers and inhibitors of hepatic CYP3A4 and P-gp may influ-
ence the pharmacokinetics of the anticoagulants and alter
their pharmacologic effect. Current literature shows no CYP-

related drug-drug interactions with mavacamten; however,
active surveillance is advised, especially when concurrent
treatment with CYP modulators is required.

Notably, mavacamten has no known interactions with
DOACs, VKAs, or heparin, suggesting a lower risk for drug-
drug interactions.>® However, the FDA has issued a warning
regarding the potential for increased concentrations of
CYP3A4 substrates when used concurrently with mava-
camten. The FDA and EMA differ in their views on the interac-
tion and CYP3A4
including apixaban, rivaroxaban, and edoxaban. The FDA
emphasizes that mavacamten can induce the metabolism of
CYP3A4 substrates, potentially reducing their plasma concen-
trations and effectiveness, leading to the recommendation for
close monitoring. In contrast, the EMA considers the interac-
tion less significant, noting only a modest reduction in con-
centrations of CYP3A4 substrates such as midazolam, which
they do not deem clinically significant, and thus they do not

between mavacamten substrates®®
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Table 3 EMA guidance for dose modification or additional monitoring of patients initiating or discontinuing treatment with—or changing the
dose of—concomitant drugs that are inhibitors of CYP2C19 or CYP3A4 or inducers of CYP2C19 or CYP3A4, based on patient's CYP2C19

phenotype status

Concomitant drugs

CYP2C19 poor metabolizer phenotype*

CYP2C19 intermediate, normal, rapid and ultra-
rapid metabolizer phenotype

Inhibitors

Combined use of a strong CYP2C19
inhibitor and a strong CYP3A4
inhibitor

Strong CYP2C19 inhibitors (eg,
fluvoxamine, ticlopidine,
chloramphenicol, delavirdine,
gemfibrozil, stiripentol, fluoxetine,
imipramine, clomipramine,
lansoprazole, isionazide, zarfilukast,
tioconazole, miconazole)

Strong CYP3A4 inhibitors (eg,
clarithomycin, itraconazole,
posaconazole, ritonavir, darunavir,
lopinavir, saquinavir, variconazole,
loperamide, efavirenz)

Moderate CYP2C19 inhibitors (eg,
sertraline, efavirenz, armodafinil,
cisapride, eslicarbazepine acetate,
abiraterone)

Moderate CYP3A4 inhibitors (eg,
verapamil, diltiazem, erythromycin,
fluconazole, miconazole,
delavirdine, amprenavir,
fosamprenavir, conivaptan)

Weak CYP2C19 inhibitors (eg,
manidipine, artenimol, lopinavir,
omeprazole, voriconazole,
esomeprazole, pantoprazole,
rucaparib, dovitinib, oritavancin,
bortezonib, ethanol, sildenafil,
citalopram, ethambutol)

Contraindicated

No dose adjustment. Monitor LVEF 4 weeks
later, and then resume the patient’s
monitoring and titration schedule

If CYP2C19 phenotype has not yet been
determined:

No adjustment of the starting dose of 2.5 mg is
needed.

The dose should be reduced from 5 mg to 2.5 mg
or pause treatment if on 2.5 mg.

Monitor LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule.

Contraindicated

No dose adjustment. Monitor LVEF 4 weeks
later, and then resume the patient’s
monitoring and titration schedule. Adjust
mavacamten dose based on clinical
assessment.

If CYP2C19 phenotype has not yet been
determined:

No adjustment of the starting dose of 2.5 mg is
needed.

The dose should be reduced from 5 mg to 2.5 mg
or pause treatment if on 2.5 mg. Monitor LVEF
4 weeks later, and then resume the patient’s
monitoring and titration schedule. Adjust
mavacamten dose based on clinical
assessment.

If on medication when starting mavacamten, no
adjustment of the starting dose of 2.5 mg is
needed

Initiating or increasing the dose of a moderate
inhibitor while on mavacamten treatment:

If patients are receiving a 5 mg dose of
mavacamten, their dose should be reduced to
2.5 mg orif on 2.5 mg pause treatment for 4
weeks.

Monitor LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule.

No dose adjustment. Monitor LVEF 4 weeks
later, and then resume the patient’s
monitoring and titration schedule. Adjust
mavacamten dose based on clinical
assessment.

Contraindicated

Initiate mavacamten at a dose of 2.5 mg.

The dose should be reduced from 15 mg to 5 mg
and from 10 mg and 5 mg to 2.5 mg or pause
treatment if on 2.5 mg.

Monitor LVEF 4 weeks later and then resume the
patient’s monitoring and titration schedule.

No dose adjustment
Monitor LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule.

No adjustment of the starting dose of 5 mg is
needed.

Initiating or increasing the dose of a moderate
inhibitor while on mavacamten treatment:

Dose should be reduced by 1 dose level or pause
treatment if on 2.5 mg. Monitor LVEF

4 weeks later, and then resume the patient’s
monitoring and titration schedule.

No dose adjustment. Monitor LVEF 4 weeks
later, and then resume the patient’s
monitoring and titration schedule.

Initiating or increasing the dose of a weak
inhibitor while on mavacamten treatment:

Monitor LVEF 4 weeks later, and subsequently
resume the patient’s monitoring and titration
schedule. Adjust mavacamten dose based on
clinical assessment.
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Concomitant drugs

CYP2C19 poor metabolizer phenotype*

CYP2C19 intermediate, normal, rapid and ultra-
rapid metabolizer phenotype

Inhibitors

Weak CYP3A4 inhibitors (eg,
amlodipine, ranolazine, fluoxetine,
dexamethasone acetate, tacrolimus,
cimetidine, quinidine, citalopram,
propofol, lomitapide, ticagrelor)

If on medication when starting mavacamten, no
adjustment of the starting dose of 2.5 mg is
needed.

Initiating or increasing the dose of weak inhibitor
while on mavacamten treatment:

If patients are receiving a 5 mg dose of
mavacamten, their dose should be reduced to
2.5 mg or if on 2.5 mg pause treatment for
4 weeks.

Monitor LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule.

Initiating or increasing the dose of a weak
inhibitor while on mavacamten treatment:

No dose adjustment. Monitor LVEF 4 weeks
later, and then resume the patient’s
monitoring and titration schedule. Adjust
mavacamten dose based on clinical
assessment.

Inducers

Strong CYP2C19 inducers (eg,
rifampicin, apalutamide, rifamycin,
rifaximin, rifapentine) or Strong
CYP3A4 inducers (eg,
carbamazepine, phenobarbital,
phenytoin, rifampin)

Moderate CYP2C19 inducers (eg,
carbamazepine, rifabutin,
letermovir, rifampicin, phenytoin) or
Weak CYP2C19 inducers (eg,
common valerian)

Moderate CYP3A4 inducer (eg,
bosentan, modafinil, etravirin,
nafcillin, bexarotene,
dexamethasone) or Weak CYP3A4
inducers (eg, armodafinil,
rufinamide, rifabutin,felbamate,
tocilizumab, pyridostigime,
delafloxacine)

Initiating or increasing the dose of strong inducer
while on mavacamten treatment: Monitor
LVOT gradient and LVEF 4 weeks later. Adjust
mavacamten dose based on clinical
assessment and then resume the patient’s
monitoring and titration schedule.The
maximum dose is 5 mg.

Discontinuing or decreasing the dose of strong
inducer while on mavacamten treatment:

Decrease mavacamten dose from 5 mg to 2.5 mg
or pause treatment if on 2.5 mg. Monitor LVEF
4 weeks later, and then resume the patient’s
monitoring and titration schedule.

No dose adjustment

Monitor LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule;
adjust mavacamten dose based on clinical
assessment

Initiating or increasing the dose of moderate or
weak inducer while on mavacamten
treatment:

Monitor LVOT gradient and LVEF 4 weeks later.
Adjust mavacamten dose based on clinical
assessment and then resume the patient’s
monitoring and titration schedule.

Discontinuing or decreasing the dose of
moderate or weak inducer while on
mavacamten treatment:

Decrease mavacamten dose to 2.5 mg or pause
treatment if on 2.5 mg. Monitor LVEF4 weeks
later, and then resume the patient’s
monitoring and titration schedule.

Initiating or increasing the dose of strong inducer
while on mavacamten treatment:

Monitor LVOT gradient and LVEF 4 weeks later.
Adjust mavacamten dose based on clinical
assessment and then resume the patient’s
monitoring and titration schedule.

Discontinuing or decreasing the dose of strong
inducer while on mavacamten treatment:
Decrease mavacamten by 1 dose level when
on doses 5 mg or higher. Maintain
mavacamten dose when on 2.5 mg. Monitor
LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule.

Initiating the dose of moderate or weak inducer
while on mavacamten treatment: Monitor
LVOT gradient and LVEF 4 weeks later. Adjust
mavacamten dose based on clinical
assessment and then resume the patient's
monitoring and titration schedule.

Discontinuing a moderate or weak inducer while
on mavacamten treatment: Decrease
mavacamten by 1 dose level when on doses 5
mg or higher. Maintain mavacamten dose
when on 2.5 mg.

Monitor LVEF 4 weeks later, and then resume the
patient’s monitoring and titration schedule.
Adjust dose based on clinical assessment.

No dose adjustment. Monitor LVEF 4 weeks
later, and then resume the patient’s
monitoring and titration schedule. Adjust
mavacamten dose based on clinical
assessment.

The table offers strategies for modifying mavacamten doses and enhancing monitoring practices when changes in concomitant drug use could alter mavacamten

metabolism.

LVEF = left ventricular ejection fracture; LVOT = left ventricular outflow tract.
*Includes patients for whom the CYP2C19 phenotype has not yet been determined.
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emphasize the need for close monitoring. Recent advance-
ments in anticoagulation therapy, such as Factor Xla inhibitors
asundexian and milvexian, introduce promising options,
although data on their interactions with mavacamten remain
limited. Figure 6 provides an overview of the pharmacoki-
netics and potential drug-drug interactions of oral and
parenteral anticoagulants.

Future Directions

Pharmacogenomics is pivotal in delineating the interactions
among mavacamten, anticoagulants, and AADs, especially
concerning the CYP450 enzyme system. By investigating the
genetic variations in enzymes such as CYP2C9, which is impli-
cated in mavacamten metabolism, clinicians can anticipate indi-
vidual variances in drug processing and the consequent
therapeutic responses. Genetic polymorphisms within these
enzymes have the capacity to modulate metabolism of mava-
camten, affecting its interactions with other medications and
potentially altering its efficacy and safety profile. The application
of pharmacogenomic testing identifies individuals who may
exhibit atypical drug responses, thus enabling bespoke dosing
regimens and a reduction in adverse effects. With the integra-
tion of pharmacogenomic information into clinical practice,
personalized treatment plans can be developed. These plans
may involve dose adjustments or the selection of alternative
therapies with a diminished likelihood of interaction. Such a
tailored approach not only augments therapeutic outcomes
but also diminishes the incidence of negative drug reactions.
Employing pharmacogenomic data in clinical decision-making
processes aids in mitigating the risks associated with drug-
drug interactions of mavacamten, thereby optimizing its efficacy
for patients concurrently undergoing anticoagulant® or antiar-
rhythmic treatment.”® Given that CYP2C19 gene is frequently
included in different pharmacogenomic panels tested in clinical
practice because of its involvement in the metabolism of a
myriad of frequently prescribed medications,”” such as antipla-
telets, antidepressants and proton pump inhibitors, there is a
growing need for regulatory strategies to manage and reuse
genotyping data, ensuring pharmacogenetic data are acces-
sible and applicable in various prescribing scenarios.
Long-term phase IV surveillance studies are crucial for
comprehensively evaluating the implications of mavacamten
use in patients with HCM, particularly concerning management
of arrhythmias. These studies provide invaluable insights into
the safety and efficacy of mavacamten over extended periods,
shedding light on its potential impact on arrhythmic events.
Understanding the long-term effects of mavacamten in real-
world clinical settings is essential for optimizing patient care
and guiding clinicians in navigating arrhythmia-management
strategies. By emphasizing the importance of ongoing surveil-
lance studies, health care providers can further refine treatment
protocols and ensure the optimal use of mavacamten in
patients with HCM, ultimately improving outcomes and
enhancing patient safety. The DISCOVER-HCM registry for
mavacamten (NCT05489705) is expected to enroll ~1500
patients with oHCM and will assess the real-world safety and

effectiveness of mavacamten in the United States.
ClinicalTrials.gov lists trials on adult patients with oHCM in
China (NCT05174416) and Japan (NCT05414175). The
EMBARK-HFpEF trial (NCT04766892) will examine its role in
heart failure with preserved ejection fraction and the
ODYSSEY-HCM trial (NCT05582395) in oHCM. As the results
from these trials become available, it will be possible to
develop more precise clinical indications for mavacamten.

Aficamten, the next-in-class cardiac myosin inhibitor, re-
duces LV contractility by decreasing active actin-myosin
cross-bridges. Its refined pharmacokinetic profile, featuring a
shorter half-life and a shallow dose-response relationship, al-
lows for dose adjustments every 2 weeks. Metabolism through
multiple CYP pathways reduces drug-drug interaction con-
cerns and may simplify its clinical application. The SEQUOIA-
HCM trial demonstrated that aficamten (5 mg-20 mg daily)
significantly improved exercise capacity over 24 weeks in pa-
tients with symptomatic HCM, most of whom were on back-
ground therapy.®” Notable improvements were observed in
LVOT gradient, quality of life, and angina. Reductions in NT-
proBNP and hs-cTnl levels highlighted enhancements in car-
diac function and structure beyond LVOT gradient improve-
ment. These benefits were consistent among patients on
beta blockers and those with pathogenic sarcomeric variants.
Although LVEF showed a modest decrease, it remained within
the normal range. Head-to-head comparisons and cost-
effectiveness analyses will be crucial to establish the role of afi-
camten in the management of HCM.

Conclusion

Mavacamten represents a paradigm shift in the management
of oHCM, directly targeting the underlying pathophysiology
of the disease. Clinical trials have consistently demonstrated
its capacity to alleviate HF symptoms and enhance quality
of life. The management of concomitant AF in patients
treated with myosin inhibitors remains a challenge, but with
careful monitoring, it can be managed safely. Genetic poly-
morphisms affecting hepatic cytochromes have the potential
to influence metabolism of mavacamten, which in turn may
affect its interactions with antithrombotic and antiarrhythmic
agents and ultimately its safety and efficacy. Although the
evidence to date is reassuring, the need for real-world data re-
mains critical, particularly to determine whether a genotype-
guided therapeutic approach provides superior outcomes
compared with existing strategies. Ongoing research and
long-term surveillance will be essential to fully define the
long-term safety profile and therapeutic impact of mava-
camten. lts integration into clinical practice should remain
firmly grounded in evolving evidence, ensuring that treatment
remains both evidence based and patient centered.
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