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Abstract
Aficamten,	a	cardiac	myosin	inhibitor,	is	being	developed	for	the	treatment	of	patients	
with symptomatic hypertrophic cardiomyopathy (HCM). The purpose of this study was 
to determine the absorption, metabolism, and excretion of aficamten. Eight healthy 
male	participants	received	a	single	oral	dose	of	20 mg	aficamten	 (containing	approxi-
mately	100 μCi of radiocarbon). Blood, urine, and feces samples were collected up to a 
maximum of Day 26. The pharmacokinetics of aficamten were characterized by moder-
ate absorption, with a median tmax	of	2.0 h	postdose.	The	median	t1/2 of aficamten was 
99.6 h	with	similar	t1/2 observed for metabolites and total radioactivity in plasma and 
whole	blood.	The	overall	total	recovery	of	administered	total	radioactivity	was	89.7%	
with	57.7%	of	the	dose	recovered	in	feces	and	32.0%	in	urine.	The	main	circulating	me-
tabolites	 in	 plasma	 included	monohydroxylated	metabolites	M1a	 (CK-	3834282)	 and	
M1b	(CK-	3834283)	accounting	for	10.5%	and	36.4%	of	the	total	radioactivity	AUC	both	
with a median tmax	of	5 h.	The	other	major	plasma	metabolite	was	M5	(an	oxygen-	linked	
glucuronide	conjugate	of	M1a),	which	accounted	for	10.3%	of	the	total	plasma	radioac-
tivity exposure, with a tmax	of	24 h.	In	urine,	M5	was	the	most	abundant	metabolite	with	
8.02%	total	radioactive	dose	(TRD),	followed	by	M1a	and	M1b	with	6.16%	and	2.85%	
TRD, respectively; however, there were no metabolites in urine observed at >10%	of	
dose.	The	major	metabolite	 in	 feces	was	M18	representing	44.1%	of	 the	 radioactive	
dose. These findings indicated that aficamten was eliminated by metabolism, and to a 
minor extent, by fecal excretion of unchanged aficamten with renal excretion playing a 
minor role. Feces were the principal route of excretion of the radioactive dose.
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1  |  INTRODUC TION

Hypertrophic cardiomyopathy (HCM) is an inherited cardiovascular 
disorder	 with	 an	 estimated	 clinical	 prevalence	 of	 1:200–1:500	 in	
the general population.1,2	 Familial	 form	accounts	 for	40%–60%	of	
HCM and is caused by underlying sarcomere gene mutations that 
have an autosomal dominant inheritance pattern.3–5 Clinical presen-
tation of HCM includes an increase in left ventricular hypertrophy 
(LVH) due to hypercontractility, which may lead to abnormalities 
such as LV outflow tract obstruction, mitral regurgitation, diastolic 
dysfunction, myocardial ischemia, arrythmias, and autonomic dys-
function.6 Clinical manifestations can include exertional dyspnea, 
heart failure, syncope, and sudden cardiac death. Diagnosis of HCM 
is based on imaging strategies such as echocardiography and cardiac 
magnetic resonance.7,8 Treatment of HCM focuses on medications 
that can decrease contractility, such as cardiac myosin inhibitors, 
B- adrenergic receptor blockers, calcium channel blockers, and diso-
pyramide.9,10 Developing therapies that are disease- modifying by 
preventing complications related to HCM are a priority.6,10,11

Aficamten (formerly CK- 3773274, structure shown in Figure 1) 
is a small- molecule, selective cardiac myosin inhibitor being devel-
oped	as	a	potential	treatment	for	HCM.	Aficamten	targets	the	un-
derlying cause of HCM by reducing pathologic hypercontractility. It 
directly binds to cardiac myosin at a distinct allosteric binding site 
which results in reduced number of actin- myosin cross- bridges re-
sponsible for the myocardial hypercontractility.5,12,13 In a phase 1 
clinical study (single and multiple doses), aficamten was absorbed 
following oral administration with a median time to maximum plasma 
concentration (tmax)	that	ranged	from	1	to	2.5 h.	After	reaching	the	
tmax, there was an initial rapid decline in aficamten pharmacokinet-
ics (PK) followed by a longer elimination phase. The mean appar-
ent terminal elimination half- life (t1/2)	was	approximately	75	to	85 h	
with	the	steady	state	concentrations	being	achieved	within	2 weeks.	
The PK exposures were generally dose linear and multiple doses of 
aficamten	 resulted	 in	mean	accumulation	 ratios	 ranging	 from	4.6–
4.9	consistent	with	the	t1/2, This accumulation at steady- state was 
predicted by the single- dose PK, indicating that the PK behavior 
did	not	change	over	time.	As	such,	a	single-	dose	study	was	consid-
ered	appropriate	to	accurately	describe	aficamten	PK	(FDA,	2024).	
Administration	with	food	did	not	affect	the	extent	of	aficamten	ab-
sorption.5 In vitro studies indicate that aficamten is primarily metab-
olized by a multitude of cytochrome P450 (CYP) enzymes, including 

CYP2C8, CYP2C9,	 CYP2C19,	 CYP2D6 and CYP3A4, ensuring a 
modest	drug–drug	interaction	profile	and	limited	effect	of	P450	ge-
netic polymorphisms (Data on File). In a Phase 1 study, aficamten PK 
parameters in participants with moderate hepatic impairment and 
normal hepatic function were generally comparable, obviating the 
need for dose adjustment in HCM patients with mild or moderate 
hepatic impairment.14 Population PK analyses demonstrated that 
aficamten PK was comparable between healthy participants and 
participants with oHCM (data on file), supporting the evaluation of 
mass balance in healthy participants.

In the current study, the disposition of [14C]aficamten was eval-
uated	following	a	single	oral	dose	of	aficamten	20 mg	in	healthy	par-
ticipants.	The	20 mg	dose	of	aficamten	represents	the	highest	dose	
that is being evaluated in the Phase 3 clinical program and previ-
ous clinical studies support the safety and tolerability of this dose 
to healthy participants. Based on the PK and dosimetry data, ad-
ministration	of	a	single	100 μCi (3.7 megabecquerel; MBq) oral dose 
of [14C]aficamten was selected as it was not expected to represent 
a significant radiation exposure risk to study participants (Data on 
File). The primary objectives of this study were to determine the ab-
sorption, metabolism, and excretion of [14C]aficamten and identify 
and characterize the metabolites present in plasma, urine, and feces 
following single oral dose administration of aficamten. The second-
ary objective was to assess the safety and tolerability of aficamten.

2  |  MATERIAL S AND METHODS

2.1  |  Materials

Active	pharmaceutical	 ingredient	 (API:	 radiolabeled	powder,	made	
under GMP) [14C]-	Aficamten	 with	 a	 specific	 activity	 of	 5.14 mCi/
mg and with chemical and radiochemical purity (both determined 
by	HPLC)	of	100%	and	100%,	respectively,	was	supplied	by	ViTrax	
Radiochemicals	(Placentia,	CA).	The	chemical	structure	of	aficamten	
with the radioactive position is depicted in Figure 1.	 A	 study	 site	
licensed pharmacist manufactured and labeled the investigational 
medicinal product from bulk supplies, such that each capsule con-
tained	a	total	of	20-	mg	aficamten	containing	approximately	100 μCi 
of [14C]. Dose analysis of the clinical preparation of [14C]- aficamten 
oral	capsules	verified	radiochemical	purity	(100%)	and	radiochemi-
cal	content	(108.7%	or	108.7 μCi/capsule), which met requirements. 
Authentic	 reference	 standards	 for	 aficamten,	 CK-	3834282	 (M1a),	
CK-	3834283	(M1b),	and	other	metabolites	were	also	synthesized	at	
Cytokinetics, Inc. Blank biological matrix was purchased from a com-
mercial	supplier.	All	other	solvents	and	reagents	were	of	laboratory	
grade and were acquired from commercial suppliers.

2.2  |  Study design

This study was a Phase 1, single- center, open- label study con-
ducted	in	8	healthy	male	participants	conducted	at	Labcorp	Clinical	

F I G U R E  1 Chemical	structures	of	aficamten	and	[14C]aficamten. 
(*denotes the site of 14C- label in the 1,2,4- oxadiazole moiety at the 
3- position carbon atom).
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Research	Unit	(Madison,	WI,	USA).	It	was	performed	in	accordance	
with ethical principles consistent with the International Conference 
on Harmonization Good Clinical Practice guidance and the ethical 
guidelines of the Declaration of Helsinki. The protocol and informed 
consent were approved by the study center's Institutional Review 
Board.

2.3  |  Study population

Eligible	participants	were	healthy	male	individuals	between	18	and	
45 years	 of	 age	 with	 a	 body	mass	 index	 (BMI)	 between	 18.0	 and	
30.0 kg/m2. Major inclusion criteria included healthy participants 
based on medical history, physical examinations, normal 12- lead 
electrocardiogram (ECG), normal cardiac structure and function 
with	a	left	ventricular	ejection	fraction	of	≥60%.	Major	exclusion	cri-
teria included active medical illness, positive hepatitis B or C virus 
or human immunodeficiency virus, use of prescription medications 
within	14 days	or	5	half-	lives	prior	to	check-	in,	use	of	nonprescrip-
tion	medications	within	7 days	or	herbal	preparations	within	21 days	
prior to check- in, and alcohol consumption of >21 units	per	week.

2.4  |  Drug administration

A	 single	 20-	mg	 oral	 dose	 of	 aficamten	 (containing	 approximately	
100 μCi of radiocarbon) was administered as a single capsule with 
240 mL	of	water	after	an	overnight	fast	of	at	least	10 h.	Participants	
were	confined	to	study	site	until	at	least	Day	19	or	until	the	discharge	
criteria	were	met.	Discharge	criteria	included	≥90%	mass	balance	re-
covered,	and ≤1%	of	the	total	radioactive	dose	recovered	in	combined	
excreta (urine and feces) in 2 consecutive 24- h periods in which both 
collections occur, and plasma radioactivity fell below the lower limit 
of detection for 2 consecutive collections. Participants were con-
tacted	between	7	to	9 days	after	discharge	in	a	follow-	up	phone	call.

2.5  |  Sample collection and processing

PK sampling was performed at the following time points after afi-
camten administration on day 1: predose, 0.25, 0.5, 1, 1.5, 2, 2.5, 
3,	4,	6,	8,	12,	16,	24,	36,	and	48 h	post-	dose,	then	at	24-	h	intervals	
until	discharge.	Approximately	3 mL	of	blood	(K2EDTA)	was	collected	
for	the	determination	of	aficamten	and	its	metabolites,	CK-	3834282	
and	CK-	3834283,	in	plasma.	Approximately	4 mL	of	blood	(K2EDTA)	
was collected for total radioactivity in whole blood and plasma. 
Approximately	8 mL	of	blood	 (K2EDTA)	was	 collected	 for	metabo-
lite profiling and identification in plasma. Samples were stored under 
ambient conditions until centrifugation. If applicable, plasma was 
separated	using	a	centrifuge	set	at	approximately	2000G	for	10 min-
utes at 4°C. The PK and radioactivity samples were stored frozen at 
−20°C	and	 the	metabolite	profiling	samples	were	stored	 frozen	at	
−70°C	prior	to	shipment	on	dry	ice	for	analysis.

Urine	samples	were	collected	at	predose	(−12	to	0 h),	0–4,	4–8,	
8–12,	and	12–24 h	post-	dose,	then	at	24-	h	intervals	until	discharge.	
Urine samples were collected in polypropylene urinals and pooled 
urine was stored in polyethylene containers and stored refrigerated 
(4°C) during the collection period. Prior to pooling, isopropyl alcohol 
(>99.5%)	was	added	to	each	urinal	equal	to	20%	of	the	mass	of	the	
void	and	mixed	gently.	Aliquots	were	transferred	and	stored	frozen	
(−20°C	for	PK	and	radioactivity	samples	and − 70°C	for	metabolite	
profiling samples) until shipment under dry ice. Feces were collected 
predose	(from	check-	in	to	0 h),	then	at	24-	h	intervals	until	discharge.	
The	 fecal	 samples	were	 stored	at	−70°C	until	 shipment	under	dry	
ice. Fecal samples were combined by participants at 24- h intervals, 
and the weight of each combined sample was recorded. Solvent 
(approximately	20:80	acetonitrile:	deionized	water,	v:v)	was	added	
and the sample was mixed and homogenized using a probe- type 
homogenizer.

2.6  |  PK assessments

Plasma concentrations of aficamten (parent drug) and metabo-
lites	 M1a	 (CK-	3834282)	 and	 M1b	 (CK-	3834283)	 were	 measured	
by validated liquid chromatography with tandem mass spectrom-
etry (LC- MS/MS) methods. The analytical methods were developed 
and	validated	at	Celerion,	Lincoln,	Nebraska.	The	chromatographic	
method selected for the parent method was reverse phase on a 
Water,	XBridge®	BEH	C18,	50 × 2.1 mm,	3.5 μm	column	with	10 mM	
ammonium acetate and acetonitrile as the mobile phases (gradient 
elution). The chromatographic retention mechanism selected for the 
metabolite method for the resolution of M1a and M1b enantiomers 
was	reverse	phase	on	a	Daicel/Chiral	Technologies,	Inc.,	CHIRLPAK®	
IB	 N-	3,	 150 × 2.1 mm,	 3 μm	 column	 with	 30:70	 acetonitrile:10 mM	
ammonium acetate as the mobile phase. During validation, the fol-
lowing method performance parameters were evaluated: selectivity, 
sensitivity, stability, recovery, matrix effect, accuracy, and precision. 
Details of the method are presented in Table 1.

TA B L E  1 Bioanalytical	assay	characteristics.

Analyte

Parent Metabolites

Aficamten 
(CK- 3773274)

M1a 
(CK- 3834282)

M1b  
(CK- 3834283)

Internal Standard CK-	3942912 CK-	3978133 CK-	3978133

LLOQ 1 ng/mL 1 ng/mL 1 ng/mL

Linear Range 1–500 ng/mL 1–500 ng/mL 1–500 ng/mL

QC Samples 
Precision	(%CV)

0.5	to	17.1% 0.8	to	7.1% 0.9	to	8.6%

QC Samples 
Accuracy	(%Bias)

−21.5	to	6.3% −4.4	to	9.7% −10.8	to	9.7%

Abbreviations:	%CV,	percent	coefficient	of	variation;	LLOQ,	lower	limit	
of quantitation.
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2.7  |  Analysis of total radioactivity

Total radioactivity concentrations in whole blood, plasma, urine, and 
feces were analyzed by LabCorp Early Development Laboratories 
Inc. (Madison, Wisconsin) using a liquid scintillation counting (LSC) 
method.	All	sample	combustions	were	done	in	a	Model	307	Sample	
Oxidizer (Packard Instrument Company), and the resulting 14CO2 
was trapped in Carbo- Sorb and mixed with Perma Fluor. Oxidation 
efficiency was evaluated on each day of sample combustion by an-
alyzing a commercial radiolabeled standard directly in scintillation 
cocktail	 and	 by	 oxidation.	 Acceptance	 criteria	 were	 combustion	
recoveries	 of	 95%	 to	 105%.	Ultima	Gold	XR	 scintillation	 cocktail	
was used for samples analyzed directly (plasma and urine). Blood 
and fecal homogenate samples were combusted followed by analy-
sis	 by	 LSC.	All	 samples	were	 analyzed	 for	 radioactivity	 in	Model	
4910TR	liquid	scintillation	counters	(Packard	Instrument	Company)	
for	at	least	5 minutes	or	until	0.6%	2 s	values	were	achieved.	Each	
sample was homogenized or mixed before radioanalysis (unless the 
entire	sample	was	used	for	analysis).	All	samples	were	analyzed	in	
duplicate if sample size allowed. Scintillation counting data were 
automatically corrected for counting efficiency using the external 
standardization technique and an instrument- stored quench curve 
generated from a series of sealed, quenched standards. The lower 
limit of quantitation (LLOQ) for whole blood total radioactivity 
was	9.57 ng	 equivalents/g,	 plasma	 total	 radioactivity	was	6.86 ng	
equivalents/g,	 urine	 was	 9.1 ng	 equivalents/g	 and	 for	 feces	 was	
49.2	equivalents/g.

2.8  |  Metabolite profiling of plasma, 
urine, and feces

Plasma samples obtained from study participants at 2, 4, 12, 24, 72, 
120,	168,	and	264 h	postdose	were	pooled	by	time	point	to	generate	
2-	,	4-	,	12-	,	24-	,	72-	,	120-	,	168-	,	and	264-	h	pooled	samples,	including	
1.2	to	2.5 g	of	each	individual	sample.	Pooling	was	conducted	in	pro-
portion to the weight of plasma collected in each sampling period. 
The radioactivity in each pooled sample was determined by LSC.

Urine samples obtained from study participants were pooled 
by	individual	to	generate	0-		to	336-	,	0-		to	384-	,	and	0-		to	432-	h	
pooled	samples,	including	0.03	to	0.08%	of	each	individual	sample	
weight. The radioactivity in each pooled sample was determined 
by	LSC.	Approximately	5	to	6 g	of	each	pooled	urine	aliquot	was	
evaporated to dryness under nitrogen at ambient temperature, 
and	each	residue	was	reconstituted	 in	300 μL of 1:5 (v:v) metha-
nol: reverse osmosis water (MeOH:RO water). Samples were soni-
cated, vortex- mixed, and centrifuged, and duplicate aliquots were 
analyzed by LSC to determine reconstitution recoveries, which 
ranged	from	99.1	to	107%.

Feces samples obtained from study participants pooled by indi-
vidual	to	generate	0-		to	168-	,	0-		to	288-	,	24-		to	264-	,	24-		to	336-	,	
48-		 to	 264-	,	 and	 48-		 to	 360-	h	 pooled	 samples,	 including	 0.17	 to	
0.32%	of	each	 individual	 sample	weight.	The	 radioactivity	 in	each	

pooled	sample	was	determined	by	LSC.	Approximately	2.5 g	of	each	
individual	 participant's	 feces	 sample	 was	 combined	 with	 6 mL	 of	
acetonitrile. Each mixture was sonicated, vortex- mixed, and centri-
fuged, and the supernatant was removed. The extraction was re-
peated, and the respective supernatants were combined. Duplicate 
aliquots were analyzed by LSC to determine extraction recoveries, 
which	ranged	from	79.1	to	119%.	Due	to	low	recoveries,	all	remaining	
feces pellets were further extracted with MeOH, as previously de-
scribed, and all respective supernatants were combined. The MeOH 
extraction	recoveries	ranged	from	2.83	to	8.56%.	Overall	extraction	
recovery	 ranged	 from	 89.0	 to	 116%.	 The	 combined	 supernatants	
were evaporated to dryness under nitrogen at ambient temperature, 
and	each	residue	was	reconstituted	in	300 μL of 2:1 (v:v) MeOH:RO 
water. Samples were sonicated, vortex- mixed, and centrifuged, and 
duplicate aliquots were analyzed by LSC to determine reconstitution 
recoveries,	which	ranged	from	95.0	to	103%.

The reconstituted samples were analyzed by liquid 
chromatography- high- resolution mass spectrometry (LC- HRMS), 
and by radiometric analysis with eluent fractions collected at 
10-	second	intervals	 into	96-	well	plates	containing	solid	scintillant.	
There were two LC- HRMS methods used. For the chromatographic 
resolution of aficamten and metabolites (Method 1), samples were 
chromatographed	 on	 a	 Waters	 XSelect	 HSS	 T3,	 250 × 4.6 mm,	
3.5 μm	 reverse	 phase	 column	 (Waters	 Corporation,	Milford,	MA).	
Chromatographic resolution was achieved by reverse phase gra-
dient	elution	at	a	 flow	rate	of	1.0 mL/min	with	split	 ratio	of	25:75	
into the electrospray ion source or fractions for radioactivity mea-
surement	over	62 minutes,	and	where	the	gradient	aqueous	mobile	
phase-	A	consisted	of	reverse	osmosis	water	with	0.1%	formic	acid	
(v/v) and the organic mobile phase- B contained acetonitrile with 
0.1%	formic	acid	(v/v).	For	the	chiral	resolution	of	enantiomeric	me-
tabolites M1a and M1b (Method 2), samples were chromatographed 
on	a	Phenomenex	Lux	Cellulose-	1	4.6 × 150 mm,	3 μm reverse phase 
column	 (Phenomenex,	 Torrance,	CA).	 Chromatographic	 resolution	
was achieved by reverse phase gradient elution at a flow rate of 
0.6 mL/min	with	split	ratio	of	25:75	into	the	electrospray	ion	source	
or	fractions	for	radioactivity	measurement	over	15 minutes	where	
the mobile phases used were as described above. In both methods, 
ionization was performed in the positive and negative ionization 
modes with scanning from m/z 50 to m/z 1000.

Radioactivity in each well was determined using MicroBeta2 
analysis, and radiochemical profiles were generated based on 
radioactivity counts. Quantitation of the metabolites present in 
plasma, urine, and feces was based on the profiles of radioactiv-
ity. The limit of quantitation for radioactivity in plasma, urine, and 
feces	was	 set	 at	 1%	 of	 each	 chromatographic	 analysis	 (run)	 and	
10 cpm	peak	height.	The	cut-	off	 for	 identification	of	metabolites	
was	1%	of	the	sample	radioactivity	for	plasma	and	1%	of	the	radio-
active dose for urine and feces. Once all matrices were analyzed 
by LC—HRMS, metabolite numbers (e.g., M1, M2, and M3) were 
assigned to all peaks (except parent), whether they were deter-
mined to be true metabolites or degradants, and whether or not 
they were subsequently identified.
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    |  5 of 12XU et al.

2.9  |  PK analysis

PK parameters were determined for total radioactivity in plasma and 
whole blood and for concentrations of aficamten and its metabolites 
M1a	 (CK-	3834282)	 and	M1b	 (CK-	3834283)	 in	 plasma	 and	 urine	 by	
non-	compartmental	 methods	 using	 Phoenix	 WinNonlin	 Software	
(Certara	USA,	 Inc.,	Princeton,	NJ,	Version	8.4.0).	PK	parameters	 in-
cluded maximum observed concentration (Cmax), the time to reach 
maximum concentration (Tmax), terminal elimination half- life (t1/2), area 
under the concentration- time curve from time 0 to the last measur-
able	time	point	(AUC0- t), and area under the concentration- time curve 
from	 time	0	 to	 infinity	 (AUC0-	∞).	Additional	parameters	of	 apparent	
total body clearance (CL/F) where F is the bioavailability and apparent 
volume of distribution during terminal phase (Vz/F) were calculated 
for aficamten. Descriptive statistics were provided for PK parameters.

Metabolite profiles in plasma were reported as a percent total sam-
ple radioactivity and as concentration (ng equivalents/g). For excreta, 
the percent of the administered dose excreted as the component rep-
resented	by	the	peak	was	calculated	by	using	the	following	equation:	%	
of	dose = (%	of	radioactivity	in	peak/100) × %	of	dose	in	sample.

The relative exposure of each component was reported as percent 
of	total	 radioactivity	AUC0- t using the following equation. Relative 
component	exposure	as	%	of	total	radioactivity	AUC0- t = component	
AUC0- t/total	radioactivity	AUC0- t × 100.

2.10  |  Safety assessments

This included vital signs, 12- lead ECG, clinical chemistry, hematol-
ogy,	 urinalysis,	 and	 clinical	 adverse	 events	 (AEs).	 These	were	 per-
formed during the study and following dosing at various time points 
during	the	study.	AEs	were	coded	using	the	Medical	Dictionary	for	
Regulatory	Activities	(MedDRA)	Version	24.1.

2.11  |  Statistical analyses

Eight participants were planned to enroll to ensure there were at 
least 6 evaluable participants. There was no formal statistical as-
sessment of sample size conducted. Safety population included all 
participants who received any dose of radiolabeled study treatment. 
PK population included all participants who received a dose of radi-
olabeled study treatment and had at least 1 valid PK concentration. 
Descriptive statistics were used to present data.

2.12  |  Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked 
to corresponding entries in http:// www. guide topha rmaco logy. 
org,	 the	 common	portal	 for	 data	 from	 the	 IUPHAR/BPS	Guide	 to	
PHARMACOLOGY,15 and are permanently archived in the Concise 
Guide	to	PHARMACOLOGY	2019/20.16

3  |  RESULTS

3.1  |  Demographics

Eight male participants were enrolled and completed the study. The 
mean	age	was	33.3 years	(range:	22	to	43 years),	half	of	the	participants	
were	white	(50.0%),	majority	were	not	Hispanic	or	Latino	(n = 7;	87.5%)	
and	had	a	mean	BMI	of	26.85 kg/m2	(range:	23.4	to	30.0 kg/m2).

3.2  |  Safety

All	 8	 participants	 received	 a	 single	 oral	 dose	 of	 20 mg	 aficamten.	
There	were	no	deaths,	and	serious	AEs	or	any	AEs	leading	to	discon-
tinuation	that	were	reported.	One	participant	(12.5%)	experienced	
an	AE	of	diarrhea	which	was	mild	 in	 severity	and	 resolved.	 It	was	
not considered by the investigator to be related to treatment. There 
were no clinically significant changes in vital signs, ECG measure-
ments, or laboratory values.

3.3  |  Pharmacokinetics

3.3.1  |  PK	of	aficamten	and	total	radioactivity	(TRA)

The mean (±SD) concentrations of aficamten and total radioactivity in 
plasma and whole blood after oral administration of aficamten are pre-
sented in Figure 2. The summary PK parameters for aficamten, main 
circulating metabolites, and total radioactivity in plasma and blood are 
presented in Table 2.	Following	a	single	oral	dose	of	20 mg	(100 μCi) of 
aficamten, plasma concentrations of aficamten were characterized by 
moderate absorption with a median Tmax	of	2.0 h	(range:	1.0	to	6.0 h)	
postdose.	After	reaching	Cmax, plasma concentrations declined in a bi-
phasic manner. The median t1/2	of	aficamten	was	99.6 h	(range:	81.5	
to	209 h).	The	geometric	mean	percentage	of	the	dose	administered	
that	was	recovered	 in	 the	urine	over	456 h	post-	dose	as	unchanged	
drug (fe0- tlast)	was	0.554%.	The	geometric	mean	(CV%)	apparent	total	
clearance (CL/F) and renal clearance CLR values for aficamten were 
4.50 L/h	(32.1%)	and	2.63 mL/h	(67.5%),	respectively.

The two major metabolites of aficamten in plasma, M1a (CK- 
3834282)	and	M1b	(CK-	3834283),	appeared	steadily	in	plasma,	with	
a median tmax	value	of	5.00 h	postdose	for	both.	Plasma	exposure	to	
M1a	was	approximately	44%	lower	than	that	of	aficamten	with	geo-
metric	mean	(CV%)	metabolite	ratios	of	0.562	(49.6%)	for	AUC0- inf. 
The plasma exposure to M1b was similar to aficamten with a geo-
metric	 mean	 (CV%)	 metabolite	 ratio	 for	 AUC0- inf	 of	 1.03	 (24.8%).	
Elimination t1/2 for both metabolites was comparable to aficamten 
with	a	median	of	95 h.	The	fraction	of	the	dose	excreted	in	the	urine	
for both metabolites was low. The geometric mean percentage of 
the dose administered recovered from time 0 to the time of last 
quantifiable concentration (fe0- tlast)	was	5.33%	for	M1a	and	2.31%	
for M1b. The corresponding geometric mean renal clearance was 
443 mL/h	and	105 mL/h	for	M1a	and	for	M1b,	respectively.
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Maximum levels of total radioactivity in plasma and whole blood 
were attained slightly later than the tmax of aficamten in plasma, with 
a median tmax	of	3.50 h	postdose	(range:	1.00	to	6.00 h)	for	plasma	
total	radioactivity	and	4.50 h	postdose	for	whole	blood	total	radio-
activity	(range:1.00	to	16.0 h).	Levels	of	total	radioactivity	in	plasma	
and whole blood declined biphasically, with a median t1/2	of	98.2 h	
(range:	80.1	to	230 h)	and	100 h	postdose	(range:	86.2	to	171 h),	re-
spectively. The terminal phase t1/2 in both matrices was comparable 
to the parent compound. The levels of radioactivity were below the 
limit	of	quantitation	for	all	participants	by	240 h	postdose	in	blood	
and	by	528 h	postdose	in	plasma.	The	geometric	mean	ratio	of	total	
radioactivity	 in	whole	blood:	plasma	based	on	AUC0- inf was 0.566 
(range:	0.502–0.664).	The	geometric	mean	of	plasma	aficamten	to	
total	radioactivity	ratio	was	0.290	(range	0.246	to	0.355)	for	AUC0- inf.

3.3.2  | Mass	balance	analysis

Following	a	single	oral	dose	of	20 mg	dose	containing	approximately-
100uCi of [14C]- aficamten, the overall mean recovery of radioactivity 

in	 urine	 and	 feces	 samples	was	89.7%	 (range:	76.4%	 to	98.1%)	by	
the	end	of	the	sampling	period	(600 h)	of	the	study.	Of	the	total	ra-
dioactivity,	a	mean	57.7%	was	recovered	from	the	feces	and	32.0%	
was	recovered	from	the	urine.	Almost	all	the	radiolabeled	material	
voided	had	been	 recovered	by	336 h	postdose	 for	all	participants,	
with	 a	mean	 recovery	 of	 85.0%.	 The	 arithmetic	mean	 cumulative	
percent of radioactive dose recovered in urine and feces is shown in 
Table 3 and Figure 3.

3.3.3  | Metabolite	profiling	and	identification

The proposed biotransformation pathways of aficamten are 
shown in Figure 4.	 Aficamten	was	 primarily	 eliminated	 by	me-
tabolism and to a lesser extent by fecal excretion. Overall, there 
were 17 metabolites identified after oral administration of [14C]- 
aficamten	 of	 which	 9	 were	 identified.	 A	 list	 of	 the	 identified	
metabolites	with	LC–MS/MS	retention	times,	characteristic	frag-
ment ions, and matrices where the metabolites were detected 
are shown in Table 4.

F I G U R E  2 Mean	plasma	concentration-	time	profiles	for	aficamten,	plasma	total	radioactivity,	and	whole	blood	total	radioactivity	profile	
following	administration	of	a	single	oral	20-	mg	(100 μCi)	dose	of	aficamten	(A)	(linear	scale)	and	(B)	(semilogarithmic	scale).	H,	hour;	ng	Eq/g,	
radioactive equivalent concentrations; ng/mL, nanograms/milliliter.
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TA B L E  2 Summary	of	the	PK	parameters	for	aficamten	and	main	circulating	metabolites	and	total	radioactivity	in	plasma	and	blood.

Analyte Aficamten M1a (CK- 3834282) M1b (CK- 3834283) Total Radioactivity

Matrix Plasma Plasma Plasma Plasma Whole Blood

AUC0- inf (h.ng/mL) 4440	(31.8) 2610 (52.7) 4790	(31.5) 15 300	(26.0) 8660	(23.7)

AUC0- tlast (h.ng/mL) 4120 (31.5) 2380	(61.7) 4590	(32.6) 13 700	(28.8) 5710	(38.5)

Cmax (ng/mL) 61.8	(56.8) 23.8	(31.1) 42.3	(29.3) 111 (43.2) 66.7	(44.9)

tmax (h) 2.00	(1.00–6.00) 5.00	(3.00–36.0) 5.00	(3.00–36.0) 3.50	(1.00–6.00) 4.50	(1.00–16.0)

t1/2 (h) 99.6	(81.5–209) 94.8	(76.8–208) 95.4	(77.6–180) 98.2	(80.1–230) 100	(86.2–171)

CL/F (L/h) 4.50 (32.1) — — — —

Vz/F (L) 690	(35.0) — — — —

Note: Data presented as Geometric mean except for tmax, and t1/2 which are presented as median (range).
Abbreviations:	AUC0- inf,	area	under	the	concentration-	time	curve	from	time	0	extrapolated	to	infinity;	AUC0- tlast, area under the concentration- time curve 
from time 0 to the time of the last quantifiable concentration; CL/F, apparent total clearance; Cmax, maximum observed concentration; t1/2, apparent 
terminal elimination half- life; tmax, time of the maximum observed concentration; Vz/F, apparent volume of distribution during the terminal phase.

 20521707, 2024, 5, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70006, W

iley O
nline L

ibrary on [30/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  7 of 12XU et al.

TA B L E  3 Cumulative	percent	of	radioactive	dose	recovered	in	urine	and	feces	at	specified	intervals	after	administration	of	a	single	20-	mg	
(100- μCi) oral dose of aficamten to healthy male subjects.

Sample Interval

Percent of radioactive dose recovered subject (6013–001001- )

Mean SD001 002 003 004 005 006 007 008

Urine 0–4 h 0.652 0.103 0.417 0.577 0.394 0.619 0.384 0.369 0.439 0.177

Urine 0–8 h 1.87 0.604 1.46 1.59 0.612 1.81 1.29 1.02 1.28 0.497

Urine 0–12 h 3.19 0.604 2.63 2.45 0.612 2.89 1.97 1.83 2.02 0.979

Urine 0–24 h 6.66 2.20 4.65 4.20 2.00 5.88 4.89 3.95 4.30 1.62

Urine 0–48 h 13.4 5.36 7.73 7.03 5.78 10.7 10.4 8.07 8.55 2.73

Urine 0–72 h 19.1 7.92 12.1 10.1 9.03 14.5 14.5 11.3 12.3 3.63

Urine 0–96 h 24.1 8.99 16.2 13.5 11.2 17.7 18.3 14.0 15.5 4.70

Urine 0–120 h 27.4 11.2 18.0 15.7 13.7 20.5 21.1 16.4 18.0 5.03

Urine 0–144 h 31.3 13.3 20.8 17.1 15.7 22.2 23.6 18.7 20.3 5.58

Urine 0–168 h 34.3 14.7 22.3 18.2 17.5 24.1 25.7 20.7 22.2 6.08

Urine 0–192 h 36.9 16.1 23.8 19.2 18.6 25.5 27.2 22.3 23.7 6.48

Urine 0–216 h 38.9 17.6 25.3 20.3 19.9 26.6 28.6 23.8 25.1 6.69

Urine 0–240 h 40.8 18.6 27.2 21.3 20.8 27.7 29.6 25.2 26.4 6.98

Urine 0–264 h 42.5 19.7 28.6 21.9 21.6 28.5 30.6 26.2 27.5 7.22

Urine 0–288 h 43.8 20.5 29.9 22.5 22.0 29.3 31.2 27.1 28.3 7.44

Urine 0–312 h 44.8 20.9 30.6 22.9 22.4 30.0 31.8 27.8 28.9 7.65

Urine 0–336 h 45.7 21.8 31.4 23.2 22.7 30.5 32.3 28.4 29.5 7.77

Urine 0–360 h 46.5 22.8 31.9 23.6 23.0 31.0 32.7 28.7 30.0 7.81

Urine 0–384 h 47.1 23.3 32.6 24.0 23.2 31.5 33.1 29.1 30.5 7.88

Urine 0–408 h 47.5 23.9 33.0 24.2 23.5 31.8 33.4 29.4 30.8 7.90

Urine 0–432 h 47.9 24.5 33.4 24.4 23.7 32.1 33.7 29.7 31.2 7.93

Urine 0–456 h 48.3 24.7 33.7 24.6 23.9 32.3 33.9 29.9 31.4 7.99

Urine 0–480 h 48.5 25.1 34.1 24.8 – – – – 31.6 8.02

Urine 0–504 h 48.7 25.4 34.4 24.9 – – – – 31.7 8.04

Urine 0–528 h 48.9 25.6 34.6 25.0 – – – – 31.8 8.07

Urine 0–552 h 49.1 25.8 34.8 25.1 – – – – 31.8 8.09

Urine 0–576 h 49.2 26.0 35.0 25.2 – – – – 31.9 8.11

Urine 0–600 h - 26.3 35.1 25.3 – – – – 32.0 8.09

Sample Interval

Percent of radioactive dose recovered subject (6013- 001001- )

Mean SD001 002 003 004 005 006 007 008

Feces 0–24 h 0.00 0.00 0.0529 2.14 0.0658 0.0363 45.5 0.0642 5.98 16.0

Feces 0–48 h 6.81 3.69 1.09 3.45 0.0658 13.0 47.4 31.2 13.3 17.1

Feces 0–72 h 14.2 32.5 16.3 30.6 50.5 24.9 51.4 42.0 32.8 14.3

Feces 0–96 h 22.4 32.5 18.9 45.9 54.2 39.9 54.1 46.6 39.3 13.6

Feces 0–120 h 22.4 38.5 24.3 49.4 54.2 47.1 55.9 49.9 42.7 13.1

Feces 0–144 h 33.8 38.5 26.9 52.6 59.1 50.9 55.9 52.2 46.2 11.6

Feces 0–168 h 33.8 38.5 33.6 55.5 61.6 53.1 59.4 54.3 48.7 11.5

Feces 0–192 h 36.5 42.7 33.6 57.9 61.6 55.2 60.3 56.4 50.5 11.2

Feces 0–216 h 37.5 44.8 33.6 59.3 63.0 56.5 61.0 57.4 51.6 11.4

Feces 0–240 h 38.2 46.5 34.1 59.3 63.7 56.5 61.7 58.9 52.4 11.3

Feces 0–264 h 39.2 48.3 34.1 59.5 65.1 58.9 62.4 60.2 53.5 11.6

Feces 0–288 h 40.0 48.3 35.1 60.8 65.1 58.9 62.8 60.7 54.0 11.3

Feces 0–312 h 41.3 49.8 36.2 61.6 65.9 59.2 63.2 61.5 54.8 11.1

(Continues)
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3.3.4  |  Plasma

A	representative	radiochromatogram	of	an	AUC-	pooled	plasma	sam-
ple	(AUC0- 264h) showed five radioactive peaks (Figure 5A) that were 
identified as aficamten and its metabolites by comparison with ref-
erence	standards	and	by	LC–MS/MS	analysis.	Unchanged	aficamten	
was the second major circulating component and accounted for 
approximately	 19.8%	of	 the	 total	 radioactivity	 exposure	 (Table 4). 
There were 3 major human plasma metabolites, M1a, M1b, and M5, 
detected. Metabolite M1 (an ω- 1- hydroxylated metabolite of the 
ethyl group of the ethyl- 1,2,4- oxadiazol- 3- yl moiety eluting as a mix-
ture of M1a and M1b diastereoisomers) was the major circulating 
component	and	accounted	for	approximately	46.9%	of	the	total	ra-
dioactivity exposure. Based on chiral analysis of a 2-  to 264- h plasma 
pool (Figure 6),	M1a	and	M1b	accounted	for	22.28%	and	77.37%	of	
the M1 radioactivity, respectively, resulting in plasma exposures for 
M1a	and	M1b	that	were	approximately	10.5%	and	36.4%	of	the	total	

radioactivity	AUC,	respectively.	The	third	most	abundant	metabo-
lite in plasma was M5 (an oxygen- linked glucuronide conjugate of 
metabolite	M1a)	and	represented	approximately	10.3%	of	the	total	
radioactivity	AUC.	Two	other	minor	metabolites	detected	were	M3	
(a hydroxylated metabolite of the indane- moiety at benzylic carbon 
position 3; chiral designation at the 3- position of M3 is not known) 
and M64 (a sulfonate conjugate of metabolite M1a or M1b) rep-
resenting	 approximately	 0.231	 and	 1.31%	of	 the	 total	 radioactive	
AUC,	respectively.

3.3.5  |  Urine

Metabolite profiles of radioactivity in urine (Figure 5B) consisted 
of	 10	 radioactive	 peaks	 identified	 as	 aficamten	 metabolites.	 No	
unchanged aficamten was recovered in urine. There were no major 
metabolites (representing >10%	of	administered	dose)	in	the	urine.	

Sample Interval

Percent of radioactive dose recovered subject (6013- 001001- )

Mean SD001 002 003 004 005 006 007 008

Feces 0–336 h 42.8 50.6 37.2 62.2 66.4 59.2 63.5 62.0 55.5 10.7

Feces 0–360 h 42.8 51.4 37.9 62.7 66.4 60.0 63.8 62.7 56.0 10.7

Feces 0–384 h 42.8 52.3 38.5 63.1 66.4 60.4 63.8 63.1 56.3 10.6

Feces 0–408 h 42.8 52.6 38.9 63.1 66.5 60.4 63.8 63.1 56.4 10.5

Feces 0–432 h 44.0 53.0 39.4 63.4 66.7 60.4 64.1 63.6 56.8 10.2

Feces 0–456 h 44.3 53.0 39.9 63.6 66.9 60.9 64.2 63.8 57.1 10.2

Feces 0–480 h 45.3 53.9 40.3 63.6 – – – – 57.4 9.86

Feces 0–504 h 45.3 53.9 40.9 63.7 – – – – 57.5 9.74

Feces 0–528 h 45.5 54.3 40.9 63.8 – – – – 57.6 9.68

Feces 0–552 h 45.7 54.3 41.0 63.9 – – – – 57.6 9.63

Feces 0–576 h 45.7 54.3 41.2 64.0 – – – – 57.6 9.59

Feces 0–600 h - 54.5 41.3 64.1 – – – – 57.7 9.56

Note: Cumulative recovery for each matrix for the subject was included in the calculation of mean and SD for subsequent intervals.
Abbreviations:	−,	subject	discharged	from	clinical	unit;	h,	hours;	SD,	standard	deviation.

TA B L E  3 (Continued)

F I G U R E  3 Mean	(± standard deviation) 
cumulative percent of radioactive dose 
recovered in urine and feces at specified 
intervals	after	a	single	20 mg	(100 μCi) 
oral dose of aficamten to healthy male 
subjects.
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    |  9 of 12XU et al.

M5 was the most abundant metabolite representing approximately 
8.02%	of	the	radioactive	dose.	Metabolite	M1,	mixture	of	M1a	and	
M1b,	 accounted	 for	 approximately	 9.37%	of	 the	 radioactive	 dose.	
Based on chiral chromatographic analysis of a 0-  to 412- h urine pool, 
M1a	and	M1b	accounted	for	65.76	and	30.43%	of	the	M1	radioac-
tivity, respectively, resulting in urine percent of dose for M1a and 
M1b	of	approximately	6.16%	and	2.85%	of	dose,	respectively.	Other	
identified minor metabolites included M3, M6 (an oxygen- linked glu-
curonide conjugate of metabolite M1b), M7 (identified as an oxygen- 
linked sulfonate conjugate of metabolite M1a or metabolite M1b), 
and	M9	(a	1,2,4-	oxadiazole	ring-	cleaved	and	hydrolyzed	metabolite)	
were	less	abundant	metabolites	representing	3.38,	0.885,	1.14,	and	
0.177%	 of	 the	 radioactive	 dose,	 respectively.	 Trace	 metabolites	
(<1%	of	radioactive	dose)	included	M58,	M59,	M61,	M62,	and	M65.

3.3.6  |  Feces

Metabolite profiles of radioactivity in feces (Figure 5C) consisted 
of 6 radioactive peaks identified as aficamten and 5 metabolites. 
Unchanged aficamten detected in feces represented approximately 
5.07%	of	the	radioactive	dose	and	metabolite	M18	(a	reductive	ring-	
cleavage product of the 1,2,4- oxadiazole moiety of aficamten followed 
by amide hydrolysis to the imidamide- type product) was the major 
component	in	feces	and	accounted	for	approximately	44.1%	of	the	ra-
dioactive	dose.	M9	(formed	from	subsequent	hydrolysis	reactions	of	
the	 imidamide	moiety	of	M18)	was	a	minor	metabolite	 in	 feces	and	
accounted	for	approximately	2.74%	of	the	radioactive	dose.	Trace	me-
tabolites (each <1%	of	the	dose)	in	feces	included	M60,	M63,	and	M66.

4  |  DISCUSSION

Aficamten	 is	 a	 next-	in-	class,	 small-	molecule,	 selective	 cardiac	my-
osin inhibitor in Phase 3 development as a potential treatment for 
symptomatic HCM. In this study, the absorption, metabolism, and 
elimination of [14C]aficamten	was	determined	in	8	healthy	male	par-
ticipants.	Aficamten	was	well	tolerated	with	a	safety	profile	consist-
ent with other Phase 1 aficamten studies.

Following oral administration, the absorption of aficamten was 
estimated to be moderate, with a median tmax	value	of	2 h	postdose	
and steady formation of metabolites M1a (median tmax:	 5 h	 post-
dose) and M1b (median tmax:	5 h	postdose).	The	median	t1/2 of afi-
camten	was	99.6 h	(range:	81.5	to	209 h).	The	similar	t1/2 observed 
for these metabolites and total radioactivity in plasma and whole 
blood suggest that they are formation rate limited. These results 
also indicate that there are no other long- lived metabolites present. 
Plasma	concentrations	generally	remained	quantifiable	up	to	456 h	
(Day	19)	postdose.	The	geometric	mean	whole	blood/plasma	ratio	
for	total	radioactivity	was	0.566	for	AUC0- inf, indicating that radio-
activity did not disproportionately partition into blood components. 
Additionally,	the	geometric	mean	ratios	of	aficamten,	M1a,	and	M1b	
to	plasma	total	radioactivity	were	0.290,	0.171,	and	0.313,	respec-
tively, suggesting presence of other circulating metabolites.

Mass balance was achieved as the mean cumulative recovery of the 
total	radioactivity	in	the	urine	and	feces	combined	was	89.7%	by	the	
end	of	sample	collection	(600 h	postdose).	However,	most	of	the	ad-
ministered	dose	was	recovered	by	336 h.	The	primary	route	of	elimina-
tion	of	radioactivity	was	feces,	with	mean	recovery	of	57.7%.	Urinary	
recovery	of	unchanged	aficamten	was	low	representing	0.554%	of	the	

F I G U R E  4 Proposed	biotransformation	pathways	of	aficamten	in	male	participants	(metabolite	indicated	in	brackets	was	not	identified).	
(*denotes the site of 14C- label in the 1,2,4- oxadiazole moiety at the 3- position carbon atom).
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administered dose. Based on this recovery data, the fraction of dose 
absorbed	was	at	least	0.95.	Renal	clearance	was	2.63 mL/h	indicating	
that the majority of aficamten elimination was through metabolism.

Study results indicate that [14C]aficamten undergoes extensive 
metabolism which is primarily mediated by hydroxylation followed by 
subsequent	pathways	of	glucuronidation	and	hydrolysis	to	produce	9	
identified metabolites. The major circulating components identified 
in plasma were aficamten and inactive metabolites M1a and M1b fol-
lowed by M5, the ether- linked glucuronide metabolite of M1a. The 
fecal	metabolite	M18	 represented	44.1%	of	 the	 administered	 radio-
active	dose.	M18	is	proposed	to	be	formed	in	the	intestine	primarily	

from the reductive metabolism of M5 by the gut microbiome based 
on observations in rat mass balance studies.17 Following oral dose ad-
ministration in rat, aficamten absorption was rapid and tissue distribu-
tion	was	extensive	resulting	in	approximately	8%	of	radioactive	dose	
excreted	 in	urine	and	approximately	90%	by	the	hepatobiliary	route.	
Aficamten	underwent	extensive	metabolism	after	oral	administration	
by cytochrome P450- mediated hydroxylation followed by subsequent 
glucuronidation and sulfonation, and by reductive 1,2,4- oxadiazole 
ring cleavage with subsequent hydrolysis where 11 metabolites were 
identified. The predominant pathway of aficamten metabolism in rat 
was by phase 1 followed by phase 2 metabolic pathways leading to 

TA B L E  4 Summary	of	aficamten	metabolites	detected	in	human.

Metabolite Designation

[M + H]+ or [M- H]− 
(m/z) (Retention 
Time (min)

Metabolite Identification and 
Characteristic LC–MS/MS 
fragment ions (m/z)

Matrix

Plasmaa Urineb Fecesb

Aficamten
CK- 3773274

338	[M + H]+

(45.5)
19.8% ND 5.07%

M1
M1a
CK-	3834282
and M1b
CK-	3834283	Mixture

354	[M + H]+

(32.7)

CK-	3834282	CK-	3834283

10.5%	M1a
36.4%	M1b

6.16%	M1a
2.85%	M1b

ND

M3
CK-	3943037

354	[M + H]+

(29.8)
0.231% 3.38 ND

M5
CK- 4034051

530	[M + H]+

(26.8)
10.3% 8.02% ND

M6
CK- 4034052

530	[M + H]+

(25.8)
ND 0.825% ND

M7
(CK- 4034150 or CK4034151)

432
[M- H]−

(29.5)

CK- 4034150 CK- 4034151

ND 1.14% ND

M9
CK-	3944152

284
[M- H]−

(23.8)
ND 0.177% 2.74%

M18
CK-	4017583

284	[M + H]+

(9.17)
ND ND 44.1%

M64
(CK- 4034150 or CK403451)

432
[M- H]−

(30.5)

CK- 4034150 CK- 4034151

1.31% ND ND

aAUC0-	t	%	of	total	radioactivity	AUC0- t.
bPercent of radioactive dose.
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    |  11 of 12XU et al.

the	formation	of	M1	and	M5,	respectively.	As	was	observed	in	human,	
the	 reductive	 ring	 cleaved	 imidamide-	type	metabolite	M18	was	 the	
major metabolite detected in rat and only in feces from intact rats ac-
counting	for	35.3%	of	the	[14C]aficamten radioactive dose, and where 
the hydroxy- glucuronide M5 metabolite was not detected in feces. 
However, in bile duct cannulated rats, biliary excretion, the major route 
of elimination of radioactivity after oral dosing, metabolite M5 was the 
major	component	 in	bile	accounting	 for	35.2%	of	 the	 [14C]aficamten 
radioactive	dose,	and	where	no	M18	was	detected.

The	metabolic	route	of	M18	formation	in	rat	was	investigated	in	
an in vitro study. The incubations of aficamten- dosed rat bile con-
taining metabolite M5 with naive rat intestinal contents under an-
aerobic conditions were examined for its ability to be metabolized to 
M18.17 Results showed complete degradation of M5 and correspond-
ing	 formation	 of	M18.	 Evidence	was	 obtained	 that	M18	 detected	
in rat feces from aficamten- dosed rats is formed initially from the 

P- 450- mediated metabolism of aficamten to a hydroxylated metab-
olite M1a, followed by UDP- glucuronosyl- mediated glucuronidation 
of M1a leading to the glucuronide- linked M5 in rat liver, then biliary 
excretion of M5 into rat intestine with subsequent metabolism by in-
testinal microbiota leading to the ring- cleaved imidamide- type prod-
uct	M18.	Since	M5	was	the	most	abundant	metabolite	excreted	in	
rat	bile,	presumably	the	pathway	of	M18	formation	derived	from	M5	
predominates relative to the other minor metabolites also present in 
bile. In [14C]aficamten- dosed rat bile, the major metabolite detected 
was	M5	(35.2%	of	dose).	Other	less	abundant	metabolites	were	M6	
(glucuronide	conjugate	of	M1b,	2.59%	of	dose),	and	M7	(sulfonate	
conjugate	of	M1a/M1b,	9.55%	of	dose)	which	may	also	contribute	
to	M18	 formation	 in	 the	 intestine,	 albeit	 to	a	 lower	extent	due	 to	
their lower abundance in rat bile and therefore, presumably, lower 
abundance in rat intestine. In addition, a trace level of aficamten de-
tected in rat bile was completely cleared from the incubation of the 
rat bile with rat intestinal contents solution. This result, which is con-
sistent with the lack of detection of aficamten in rat feces, implies 
that parent drug might also be degraded in the intestine presumably 
to	metabolite	M18.17	These	assumptions	may	be	true	for	M18	de-
tected in human feces where metabolite M5 exposure in plasma and 
excreted in urine predominates over these other metabolites. This 
proposal	of	gut-	mediated	M18	 formation	 from	M5	eliminated	 into	
the intestine from bile is strengthened by a recent publication on the 
metabolism	of	DS-	8500a,	a	G	protein-	coupled	receptor	119	agonist,	
in monkey and human. Similar to aficamten, the chemical structure 
of	DS-	8500a	also	contains	a	1,2,4-	oxadiazole	ring-	moiety	that	was	

F I G U R E  5 Representative	radiochromatograms	from	analysis	
of	(A)	a	24-	h	pooled	plasma	sample,	(B)	a	0-		to	384-	h	urine	sample,	
and	(C)	a	0-		to	168-	h	feces	sample	after	a	single	oral	dose	of	
aficamten	to	male	human	(20 mg,	100 μCi).

F I G U R E  6 Representative	radiochromatogram	from	analysis	
(Method	2)	of	a	(A)	pooled	2-		to	264-	h	plasma	sample	and	(B)	
pooled 0-  to 432- h urine sample after a single oral dose of 
aficamten	to	male	humans	(20 mg,	100 μCi).
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also shown to undergo reductive ring- opening by gut microbiome 
with subsequent hydrolysis to an imidamide- type product.18

In conclusion, this study provided a greater understanding of afi-
camten PK and metabolism. There were no new safety concerns ob-
served. Following oral administration, the recovery of aficamten and 
its related components from urine and feces was nearly complete, 
with feces being the principal route of excretion. Oral aficamten was 
extensively metabolized. These results supported the progression of 
aficamten to Phase 3 clinical studies.
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