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Hypertrophic cardiomyopathy (HCM) is diagnosed in 1/500 individuals in the population.
Up to 70% of individuals with HCM have resting or provocable obstructive HCM (oHCM),
in which cardiac outflow is compromized. Treatment options are symptomatic rather than
disease-modifying. Mavacamten is a first-in-class, orally administered, cardiac-specific,
small-molecule allosteric modulator of s-cardiac myosin. Mavacamten reversibly inhibits
the binding of B-cardiac myosin to actin to reduce hypercontractility in an exposure-
dependent manner. Mavacamten treatment can reduce outflow tract obstruction and improve
exercise capacity, symptoms, and health status!. Heart failure due to reversible systolic
dysfunction is a recognized adverse consequence of treatment in some (5% of treated
individuals with HCM in phase 3 clinical studies).

DNA variants can alter the therapeutic and adverse effects of drugs at recommended
dosages. Variants in genes encoding cytochrome P450 enzymes, expressed in the liver and
small intestine, are associated with variable drug metabolism. Individuals can be categorized
into five metabolizer phenotypes: poor, intermediate, extensive (sometimes described as
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normal), rapid, and ultra-rapid. CYP2C19 is the dominant metabolizer of mavacamten,
responsible for 74% of mavacamten metabolism. CYP3A4/5 and CYP2C9 also contribute
significantly, with CYP3A4 being the dominant metabolizer in individuals with reduced
CYP2C19 activity?.

Poor metabolizers, due to diplotypes of two CYP2C19alleles, may be at increased risk of
systolic dysfunction from mavacamten treatment at the recommended dose. The prevalence
of poor metabolizers varies between major global populations (Figure 1). While less
common in European ancestry (2%), they comprise 57% of Oceanic populations, 13% of
East Asian populations, and 8% of Central or South Asian populations.

The U.S. Food and Drug Administration (FDA; 2022) labelling for mavacamten includes a
pharmacogenetic report: “mavacamten AUC;,¢[area under the plasma concentration-time
curve from time 0 to infinity] increased by 241% and Cp,4x [the maximum plasma
concentration following administration] /ncreased by 47% in CYP2C19 poor metabolizers
compared to normal metabolizers following a single dose of 15 mg mavacamten. Mean
half-life is prolonged in CYP2C19 poor metabolizers compared to normal metabolizers
(23 days vs. 6 to 9 days, respectively)’. It takes approximately four weeks to eliminate
mavacamten from the body after treatment discontinuation.

Mavacamten is approved for adults with symptomatic New York Heart Association Class
I1-111 oHCM by the FDA, Health Canada (Santé Canada), the Australian Therapeutic
Goods Administration (TGA), the European Medicines Agency (EMA), the UK National
Institute for Health and Care Excellence (NICE), and the UK Medicines and Healthcare
products Regulatory Agency (MHRA). NICE recommends treatment only as an add-

on to individually optimized standard care (beta-blockers, non-dihydropyridine calcium-
channel blockers or disopyramide, unless contraindicated) and discusses potential feasibility
issues of echocardiogram monitoring due to long waiting times and a lack of trained
echocardiographers. Dosage titration is based on echocardiogram monitoring of ejection
fraction (LVEF) and outflow tract obstruction gradients (LVOT) which reduce in a
concentration-dependent manner.

The EMA and MHRA recommend genotyping for CYP2C19to determine the appropriate
dose. If treatment is initiated without metabolizer status determination, dosage should follow
as described for poor metabolizers (starting at 2.5 mg once daily and a maximum dose

of 5 mg once daily). The recommended starting dose for all other metabolizers is 5 mg

once daily and a maximum dose of 15 mg once daily. Dose modifications are provided for
concomitant medicinal products including CYP2C19 and CYP3A4 inhibitors and inducers.
The EMA and TGA suggest a simulated 5 mg dose in a poor metabolizer is similar to the
maximum dose in a normal metabolizer.

It remains unclear how the EMA genotyping recommendation will be implemented
across diverse European healthcare systems. Genetic testing for variants in sarcomere-
encoding genes is used for individuals with HCM to establish the molecular aetiology:
pharmacogenetic analysis could be incorporated for individuals who have not already
undergone testing and allow for the EMA recommended dosage stratification.
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There is limited data on the safety of mavacamten in poor metabolizers. A trial of Chinese
participants treated 7 poor metabolizers and 24 intermediate metabolizers and assessed
genotype and pre-dose plasma mavacamten levels3. The authors support the titration scheme
from 2.5 mg without the need for CYP2C19 genotyping as no participant experienced an
ejection fraction of less than 50%. However, adverse events were not reported stratified

by metabolizer status and an immediate metabolizer had dose interruption due to >1000
ng/mL mavacamten plasma concentration. The study allowed for a reduced dose of 1

mg from 6 weeks and poor metabolizers underwent additional monitoring until 20 weeks
post-treatment.

Further studies of CYP2C19genotyping and pre-dose mavacamten plasma concentration
measurement with risk/benefit assessments are needed. The Phase 2 trial* of 21 individuals
with oHCM suggested that >1000 ng/mL mavacamten plasma concentration was associated
with systolic dysfunction. Transient systolic dysfunction occurred in ~10% of phase

3 trial® individuals despite dosing dictated by plasma mavacamten concentration and
echocardiography?®.

Providing the appropriate mavacamten dosage to each patient with oHCM from treatment
initiation should allow for improved quality of life at the lowest risk of adverse events,
cost, and burden to healthcare systems. Prescribers must be aware of the potential for
metabolic variability across and within different ancestries and clinical vigilance with
close monitoring will be required to avoid adverse events. Successful treatment requires
improving symptoms of oHCM in rapid metabolizers and minimising the risk of drug-
induced systolic dysfunction in poor metabolizers. Treatment without genotyping risks
reduced ejection fraction in poor metabolizers and/or increased time to therapeutic dose
in normal metabolizers. With limited medications for the management of oHCM, or where
there is limited access to septal reduction therapy, effective titration of cardiac myosin
inhibitors is vital to the success of treatment. While future clinical trials with improved
metabolizer and ancestral representation will aid our understanding in this area, pre-dose
mavacamten plasma concentration measurement and CYP2C19 genotyping may allow for
less frequent clinical monitoring and improved costs.
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[DNA variants in CYP2C19 influence mavacamten pharmacokinetics]
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Figure 1. Theimpact of CYP2C19 phar macogenetics on mavacamten phar macokinetics
The figure depicts the variation in CYP2C19 enzymatic activity, the impact on mavacamten

pharmacokinetics, and the alteration in the plasma concentration of mavacamten due

to genetic variants. The prevalence of metabolizer status of global populations for
CYP2C19is adapted from the Clinical Pharmacogenetics Implementation Consortium. PK,
pharmacokinetics.
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