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Abstract

Background and Objective Omecamtiv mecarbil is a novel selective cardiac myosin activator (myotrope) under investigation for
the treatment of heart failure with reduced ejection fraction. The objective of this clinical study was to estimate the effect of vary-
ing degrees of renal impairment on the pharmacokinetics of omecamtiv mecarbil single dose (50 mg) under fasted conditions.
Methods This phase I, open-label, non-randomized, parallel-group study evaluated the pharmacokinetics, safety, and toler-
ability of a single oral dose of omecamtiv mecarbil 50 mg in individuals with normal renal function or mild, moderate, and
severe renal impairment, including end-stage renal disease requiring dialysis. Geometric least-squares mean ratios of maxi-
mum observed concentration (C,,,,) and area under the plasma concentration—time curve (AUC) and 90% confidence intervals
were derived for comparisons of renal impairment vs normal renal function. Participants were monitored for adverse events.
Results Thirty-one participants received treatment and completed the study. Geometric mean exposures were similar for
participants with renal impairment (AUC  range, 2550-3220 h*ng/mL; C,,,,, range, 78.9—107 ng/mL) and participants with
normal renal function (AUC, 2790 h*ng/mL; C,,,,,. 92.6 ng/mL), with geometric least-squares mean ratios of 85.2-125.9.
Exposure was similar on dialysis vs non-dialysis days in participants with end-stage renal disease (AUC,,_,4, 1650 vs 1700
h*ng/mL; C,,,,, 100.0 vs 107.0 ng/mL). Four participants (12.9%) reported four treatment-emergent adverse events. No
deaths, treatment-emergent adverse events leading to discontinuation, or serious adverse events occurred.

Conclusions Omecamtiv mecarbil pharmacokinetics were not meaningfully affected by renal function or hemodialysis, sug-
gesting the same dosing strategy can be used in individuals with normal renal function or renal impairment. Oral administra-
tion of omecamtiv mecarbil was not associated with major tolerability findings. This study supports omecamtiv mecarbil for
the treatment of heart failure in individuals with or without renal impairment.

1 Introduction

Key Points
Heart failure (HF) is the final stage for many cardiovascular

diseases [1]. Overall, HF affects ~ 64 million people world- Omecamtiv mecarbil (OM) is a novel selective cardiac
wide [2] and is associated with high rates of hospitalization myosin activator under investigation for the treatment of
and mortality [3]. Decreased systolic function and impaired heart failure with reduced ejection fraction

cardiac contractility are central factors in the pathogenesis i i

of HF [4]. Results of this open-label, phase I study of a single oral

dose of OM in individuals with normal renal function
or mild, moderate, and severe renal impairment showed
that the pharmacokinetics of OM were not meaningfully
affected by renal impairment, and no major tolerability
issues with OM were reported

Omecamtiv mecarbil (OM) is a novel selective cardiac
myosin activator that increases cardiac contractility without
increasing cardiac myocyte intracellular calcium [5, 6]. In
clinical studies, oral and intravenous formulations of OM
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were associated with improved cardiac function and reduced
left ventricular dimensions in patients with HF [7, 8]. The
efficacy and safety of oral OM in patients with HF with
reduced ejection fraction have been investigated in the phase
IIT GALACTIC-HF study and the ongoing METEORIC-HF
study [9, 10]. In these studies, oral OM was administered at
starting doses of 25 mg twice daily and was titrated to 25
mg, 37.5 mg, or 50 mg twice daily on the basis of trough
plasma concentrations of OM [9].

Renal dysfunction is highly prevalent in patients with
chronic HF, with approximately 90% of patients reporting
some degree of renal dysfunction (defined as an estimated
glomerular filtration rate [eGFR] of < 90 mL/min/1.73 mz)
[11]. Omecamtiv mecarbil is extensively metabolized by
multiple enzymes, including enzymes from the cytochrome
P450 family, with approximately 11% of a single dose recov-
ered as the parent drug in feces and urine. Furthermore,
oral OM was demonstrated to have high relative bioavail-
ability in immediate-release (> 90%) and modified-release
(> 75%) formulations [12]. However, renal impairment can
affect hepatic and intestinal drug metabolism and transport
pathways [13], which can alter the pharmacokinetics (PK)
of drugs, potentially affecting the dosing or effectiveness
of therapies [14]. Thus, pharmacokinetic studies of most
drugs intended for long-term use, such as OM, are impor-
tant to understand, as dosing adjustments may be necessary
in patients with renal impairment. The objectives of this
study were to evaluate the effect of renal function on the PK,
safety, and tolerability of a single oral dose of OM in indi-
viduals with normal renal function or with various degrees
of renal impairment and to assess the effect of hemodialysis
on the PK of OM in individuals with end-stage renal disease
(ESRD) requiring dialysis.

2 Methods
2.1 Study Design

This was a phase I, single-dose, open-label, non-rand-
omized, parallel-group study to evaluate the PK, safety,
and tolerability of OM in individuals with normal renal
function or varying degrees of renal impairment. The
study consisted of a screening period lasting up to 21 days
followed by a single 8-day treatment period (defined as
check-in to discharge) for individuals with normal renal
function or mild, moderate, or severe renal impairment
(groups 1-4, defined below and in Table 1 of the Electronic
Supplementary Material [ESM]) or two treatment periods
(period 1, 2 days; period 2, 2 days) separated by a washout
period of 7-14 days for individuals with ESRD (group 5;
Fig. 1 of the ESM). An end-of-study visit occurred 12-16
days after the single OM dose for groups 1-4 and after the
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second OM dose (during treatment period 2) for group 5.
Participants received a single oral dose of OM 50 mg on
day 1 of each treatment period after fasting overnight for
> 10 h; fasting continued for > 4 h post-dose. For partici-
pants in group 5, OM was administered 3 h before the start
of dialysis in treatment period 1 and on a non-dialysis day
in treatment period 2. The OM dose was administered as
a film-coated oral tablet with a modified-release matrix
formulation, which has been previously described [12].

The study was conducted in accordance with ethical
guidelines from the Declaration of Helsinki and Coun-
cil for International Organizations of Medical Sciences,
applicable Good Clinical Practice guidelines of the Inter-
national Council for Harmonization, and applicable local
laws and regulations. An Advarra® (Columbia, MD, USA)
institutional review board approved the research protocol
and study conduct. All study participants provided written
informed consent before enrollment in the study and could
withdraw from the study at any time. Qualified research-
ers may request data from Amgen clinical studies; com-
plete details are available at http://www.amgen.com/datas
haring.

2.2 Study Participants

Eligibility was determined by medical history, physical
examination, vital signs, laboratory values, and cardiac
monitoring at screening and check-in. Eligible participants
were male or female individuals aged 18-65 years (inclu-
sive) for treatment groups 2 and 3 or aged 18-75 years
(inclusive) for treatment groups 1, 4, and 5, with a body
mass index between 18.0 and 38.0 kg/m? (inclusive); only
female individuals who were not of childbearing potential
were eligible for the study. Non-hypertensive individu-
als or individuals with treated and stable hypertension
were included in renal impairment groups (groups 2-5)
if their systolic blood pressure did not exceed 170 mmHg
and their diastolic blood pressure did not exceed 100
mm Hg at screening and check-in; individuals with renal
impairment were eligible if the dosage and nature of their
antihypertensive medication were stable for > 4 weeks
before screening and were expected to remain unchanged
throughout the study duration.

Eligible participants were enrolled in one of five renal
function groups on the basis of US Food and Drug Admin-
istration guidance for renal impairment studies [15] and
as measured by eGFR and the need for renal replacement
therapy (Table 1 of the ESM). The eGFR was calculated
using serum creatinine levels and the Modification of
Diet in Renal Disease (MDRD) formula [15]: MDRD for-
mula (mL/min/1.73 m?) = 175 X (serum creatinine)~ ">
x (age) %20 x (0.742 if female) x (1.212 if African
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American). Participants in group 1 were considered to have
normal renal function (eGFR, > 90 mL/min/1.73 m? and no
history of renal disease); participants in group 2 had mild
renal impairment (eGFR, 60—-89 mL/min/1.73 mz); partici-
pants in group 3 had moderate renal impairment (eGFR,
30-59 mL/min/1.73 m?); participants in group 4 had severe
renal impairment (eGFR, 15-29 mL/min/1.73 m? without
dialysis); and participants in group 5 had ESRD requiring
dialysis and had been receiving hemodialysis for > 1 month
before screening or had an eGFR < 15 mL/min/1.73 m?.
Participants in group 1 (normal renal function) were selected
so that the mean and distribution of their age, sex, and body
mass index matched those of the participants in the renal
impairment groups.

Exclusion criteria were related to medical history (e.g.,
history of uncontrolled or unstable cardiovascular, respira-
tory, hepatic, gastrointestinal, endocrine, hematopoietic,
psychiatric, or neurological disease within 6 months of
screening) and laboratory screening tests, including aspar-
tate aminotransferase or alanine aminotransferase levels
more than two times the upper limit of normal, and clini-
cally significant hyperkalemia (serum potassium level >
5 mmol/L for groups 1-3 and > 5.5 mmol/L at check-in
or within 24 h of the last dialysis session for groups 4-5).
Exclusion criteria also included elevated levels of biomark-
ers associated with coronary events: creatine kinase or cre-
atine kinase muscle/brain levels greater than the upper limit
of normal for group 1 or at levels inconsistent with chronic
kidney disease (groups 2-5) in the opinion of the investi-
gator at screening, and troponin I levels greater than the
upper limit of normal for group 1 or at levels inconsistent
with chronic kidney disease (groups 2-5) in the opinion of
the investigator at screening or check-in. Participants were
excluded if they had previous exposure to the study drug or
if they had prior or concomitant use of over-the-counter or
prescription drugs that could affect the PK of the study drug.
Participants with renal impairment could continue receiv-
ing concomitant medication necessary for maintaining their
clinical status during the study if they were taking the medi-
cation for > 1 month before study drug administration.

2.3 Pharmacokinetic Sampling

Individuals in groups 1-4 remained at the study site and
were supervised for approximately 9 days, beginning 2 days
before dosing and lasting until collection of the last pharma-
cokinetic sample at 144 h post-dose. Pooled urine samples
for measurement of OM concentrations were collected at
0-12, 12-24, 24-48, 48-72, 72-96, 96120, and 120-144 h
post-dose; urine samples for estimation of creatinine clear-
ance were collected 24 h pre-dose (Table 2 of the ESM).
Blood samples collected by venipuncture or cannulation for

measurement of plasma OM concentrations were collected
pre-dose and at 0.5, 1, 2, 3, 4, 6, 8, 12, 24, 48, 72, 96, 120,
and 144 h post-dose. The lower limit of quantification for
plasma samples was 1 ng/mL; the lower limit of quantifica-
tion for urine samples was 50 ng/mL.

Individuals with ESRD (group 5) remained at the study
site and were supervised for approximately 3 days in each
treatment period, beginning 1 day before dosing and lasting
until collection of the last pharmacokinetic samples at 24 h
post-dose. Blood samples collected by venipuncture were
collected for determining plasma OM concentrations pre-
dose and at the same intervals as those used for groups 1-4
on the dialysis day in treatment period 1 and pre-dose and at
0.5,1,2,3,4,6,8, 12, and 24 h post-dose on day 1 in treat-
ment period 2 (non-dialysis day; Table 2 of the ESM). Dur-
ing dialysis in treatment period 1, arterial (pre-dialysis) and
venous (post-dialysis) plasma samples, as well as dialysate
for measurement of OM concentration, were collected at 0.5,
1, 2, 3, and 4 h after the start of dialysis.

2.4 Study Assessments

The primary endpoints used to assess the effect of renal
function on the PK of OM were maximum observed plasma
concentration (Cy,,,), area under the plasma concentra-
tion—time curve from time zero to infinity (AUC ), and frac-
tion of dose excreted unchanged in urine (f;); the primary
endpoints used to assess the effect of hemodialysis on the
PK of OM in individuals with ESRD were C,,,, and AUC
from time zero to 24 h post-dose (AUC,,_,,). Additional end-
points included time to reach C,,, (#,..), AUC from time
zero to time of last quantifiable concentration, apparent
plasma terminal elimination half-life, apparent total body
clearance, apparent renal clearance, and apparent volume
of distribution.

2.5 Safety Evaluation

Secondary endpoints assessed the safety and tolerability of
OM and included the monitoring of adverse events (AEs),
clinical laboratory tests, 12-lead electrocardiograms, and
vital signs. Monitoring of AEs occurred throughout the
study. Clinical chemistry and hematology evaluations were
conducted 24 h post-dose; in the case of a suspected cor-
onary event, blood samples for troponin I and/or creatine
kinase muscle/brain fraction could be collected at other
times. Blood pressure and pulse rate, 12-lead electrocardio-
grams, and oral body temperature were recorded at screen-
ing, checking, scheduled timepoints post-dose, and at the
end of the study visit (Table 2 of the ESM).
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2.6 Statistical Analysis

The pharmacokinetic parameters C,,,, f,.x» apparent plasma
terminal elimination half-life, AUC_, (for groups 1-4; for
group 5, period 1 only), f,, and apparent renal clearance
were determined using non-compartmental methods. Plasma
pharmacokinetic parameter values including arithmetic
mean, geometric mean, median, standard deviation, mini-
mum, maximum, and coefficient of variation were calculated
for each renal function group.

To determine the effect of renal impairment on the PK of
OM, linear regression analyses were performed on the log-
transformed C,,,, and AUC values as a function of the eGFR
and creatinine clearance from pre-dose (— 24 to 0 h); body
weight, sex, and age were considered as possible covariates,
as these were the characteristics used to match participants
in group 1 with the participants in groups 2—5 with renal
impairment. For group 5, to determine the effect of hemo-
dialysis on the PK of OM, a repeated-measures analysis was
performed.

Geometric least-squares mean ratios (GMRs) and 90%
confidence intervals (CIs) were derived for comparisons
of renal impairment (groups 2-5) vs normal renal function
(group 1) and for the dialysis day (group 5, period 1) vs the
non-dialysis day (group 5, period 2) for participants with
ESRD. Safety outcomes were summarized using descriptive
statistics. All statistical analyses were conducted by SAS

Table 1 Baseline demographics

Enterprise Guide, Version 7.13 (SAS Institute Inc., Cary,
NC, USA).

3 Results

3.1 Participant Disposition and Baseline
Characteristics

A total of 31 participants were screened and enrolled in
the study; all participants completed the study (Table 1).
Each renal function group enrolled six participants, except
for group 5 (ESRD requiring dialysis), which had seven
participants. Overall, 25 participants (80.6%) were male,
mean age was 56.3 years, and mean body mass index was
28.5 kg/m?. The proportion of Black and White partici-
pants was 29.0% and 71.0%, respectively.

3.2 Effect of Renal Impairment on PK of OM

Plasma pharmacokinetic parameters for OM in individuals
with normal and impaired renal function are summarized in
Table 2, and mean plasma concentration—time profiles are
shown in Fig. 1. Plasma concentrations of OM peaked with a
median 7, of 3.0 h after a single dose of 50 mg in individu-

als with normal renal function, compared with a median #,,,

of 3.5-4.5 h after dosing in participants with mild, moderate,

Parameter

Group 1; normal
renal function (N

Group 2; mild
renal impairment
(N=0)

Group 3; moderate
renal impairment
(N=6)

Group 4; severe
renal impairment
(N=6)

Group 5; ESRD
requiring dialysis
W=7

Overall (N =31)

Age, mean (SD), y
Male, n (%)

eGFR, mean
(range), mL/
min/1.73 m>?

BMI, mean (SD),
kg/m?

Height, mean (SD),
cm

Weight, mean
(SD), kg

Ethnicity, n (%)

Hispanic or
Latino

Not Hispanic or
Latino

Race, n (%)
Black
White

56.2(9.2)
4 (66)

95.9 (91.7-103.0)
29.1 (2.8)

173.3 (8.8)

87.7 (14.0)

2(33)

4(67)

1(17)
5(83)

61.7 2.5)
3(50)

72.8 (64.9-86.0)
27.9 (2.9)

169.1 (12.7)

80.7 (16.6)

2(33)

4(67)

1(17)
5(83)

56.5 (8.6) 52.7 (8.0) 54.6 (7.8) 56.3 (7.7)
6 (100) 6 (100) 6 (86) 25 (81)

50.0 (33.0-66.7) 204 (18.2-24.4) 8.5 (4.0-16.5) 48.2 (4.0-103.0)
29.3 (3.7) 30.2 (5.6) 26.4 (2.1) 28.5 (3.6)

173.2 (13.5) 175.7 (12.2) 174.5 8.1) 173.2 (10.6)
87.6 (13.0) 94.8 (28.5) 80.2 (5.6) 86.0 (16.7)
2(33) 2(33) - 8 (26)

4(67) 4(67) 7 (100.0) 23 (74)

1(17) - 6 (86) 9 (29)

5(83) 6 (100.0) 1(14) 22 (71)

BMI body mass index, eGFR estimated glomerular filtration rate, ESRD end-stage renal disease, SD standard deviation

#Results are from measurements collected on day — 2 for groups 1 to 4 and day — 1 of period 1 for group 5
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or severe renal impairment or ESRD with dialysis (Table 2,  from 4.3 to 8.4% in participants with renal impairment. The
Fig. 1a). Mean apparent plasma terminal elimination half-  proportion of OM unbound to plasma protein ranged from
life of OM was 20.7 h in participants with normal renal func-  7.73 to 15.0% and was similar across renal function groups.
tion and ranged from 18.8 to 23.3 h in participants with ~ The regression analysis showed no evidence of a correlation
various degrees of renal impairment (Table 2). Total f, was  between AUC_, and C,,,, and eGFR or creatinine clearance,
6.8% in participants with normal renal function and ranged

Table2 Summary of pharmacokinetic parameters by renal impairment group

Parameter, unit® Group 1; normal  Group 2; mild Group 3; moderate Group 4; severe Group 5; ESRD requiring dialysis
renal function (N renal impairment  renal impairment  renal impairment - - 5 - - -
=6) (N=6) (N =6) (N =6) Dialysis day” (N Non-dialysis day

=7 W=7

Cax> Ng/mL 92.6 (20) 97.9 (22) 82.4 (38) 78.9 (44) 100.0 (30) 107.0 (11)

tae RO 3.0 (2.0-6.0) 3.5(2.0-12.0) 3.5 (1.0-24.0) 4.5 (2.0-12.0) 4.0 (1.0-8.0) 4.0 (3.0-12.0)

AUC_, h*ng/mL 2790 (51) 3220 (33) 3280 (50) 2550 (56) 3520 (17) -

AUC, ,4, h*ng/mL 1390 (37) 1600 (18) 1450 (39) 1270 (38) 1650 (18) 1700 (17)

AUC,,, h*ng/mL 2730 (52) 3160 (32) 3200 (50) 2490 (57) 3460 (17) -

i h 20.7 (27) 19.1 (34) 23.3 (26) 18.8 (34) 22.0 (17) -

CL/F, L/h 17.9 (51) 15.5 (33) 15.2 (50) 19.6 (56) 14.2 (17) -

V,/F,L 534 (45) 427 (22) 512 (35) 532 (34) 450 (15) -

Total f,, % 6.8 (41) 7.9 (43) 8.4 (30) 4.3 (75) - -

CLg, L/h 1.2 (28) 1.2 (25) 1.3(39) 0.9 (34) - -

Plasma pro- 9.1 (8.4-10.0) 8.9 (7.7-10.1) 10.5 (9.1-11.7) 12.1 (9.4-15.0) 10.7 (9.5-12.1) -

tein binding,
unbound, %%¢

Cpax> Unbound, ng/ 8.6 (18.4) 8.7 (21.5) 8.6 (32.8) 9.5 (35.6) 10.6 (21.5) 11.4 (10.3)
mL

AUC,, area under the plasma concentration—time curve from time zero to infinity, AUC,_,, area under the plasma concentration—time curve from
time zero to 24 h post-dose, AUC),, area under the plasma concentration—time curve from time zero to time of last quantifiable concentration,
CL/F apparent total body clearance, CL; apparent renal clearance, C,,,. maximum observed concentration, CV coefficient of variation, ESRD
end-stage renal disease, f, fraction of dose excreted in urine, SD standard deviation, #;,, apparent plasma terminal elimination half-life, ¢, ,, time
to reach C,,, V/F apparent volume of distribution
#Parameters are geometric mean (geometric CV, %) unless otherwise indicated
®Median (range) is reported

“Measured at 3 h post-dose

Fig. 1 Arithmetic meanﬁﬁ’lasma — 1000 —e— Group 1: Normal renal function
Zgrel:eangraltgl;);;glnzdﬁ?mSetsra_ %) —8— Group 2: Mild renal impairment
tion of omecamtiv mecarbil c Group 3: Moderate renal impairment
(OM) 50 mg in individuals with S Group 4: Severe renal impairment
normal renal function (group = 100 . . . . .
1) and individuals with various g —e— Group 5: ESRD requiring dialysis (period 2)
degrees of renal impairment qC)
(groups 2-5) represented in a O
linear scale. The dashed gray S
line represents the lower limit o 10
of quantitation. Error bars rep- =
resent standard deviation. ESRD ®)
end-stage renal disease g
©
E 1 I T T T T T 1
24 48 72 96 120 144
Time, h
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with a p-value range for the slopes of 0.70-0.93 (Fig. 2 of
the ESM).

Omecamtiv mecarbil exposure, as estimated by AUC in
participants with mild, moderate, or severe renal impairment
or ESRD with dialysis was within 9-26% of OM exposure of
individuals with normal renal function (Table 3). Omecam-
tiv mecarbil exposure, as estimated by C,,,,, in individuals
with mild, moderate, or severe renal impairment or ESRD
with dialysis, was within 8—15% of OM exposure of indi-

viduals with normal renal function (Table 3).
3.3 Effect of Hemodialysis on PK of OM

Plasma pharmacokinetic parameters for OM in participants
with ESRD with or without dialysis are summarized in
Table 2. Plasma concentrations peaked with a median 7,
of 4.0 h on both the dialysis day and non-dialysis day in
participants with ESRD. In addition, the geometric mean
(range) AUC from time zero to time of last quantifiable con-
centration was 416 (355-467) h*ng/mL at the start of the
hemodialysis session (arterial samples pre-dialysis) and 369
(316—454) h*ng/mL at the end of the hemodialysis session
(venous samples post-dialysis). Arterial and venous sam-
ples produced similar plasma concentration—time profiles
and therefore similar OM exposures, demonstrating minimal
removal of OM by hemodialysis. Of the seven participants
with ESRD, one had dialysate samples correctly collected,;
for the remaining six, owing to an error in how dialysate
fluid samples were collected, theoretical dialysate volumes
were estimated from the dialysis flow rate and duration of
each sampling interval. For the participant with ESRD with
correctly collected dialysate fluid samples, 1.20 mg of OM
was recovered in the dialysate and the dialysate clearance
was 3.55 L/h. For the remaining individuals, estimated
amounts of OM in the dialysate were between 1.01 and 1.44
mg, with dialysate clearance values of 2.51-3.55 L/h.

In participants with ESRD requiring hemodialysis,
OM exposure as estimated by C,,,, was approximately 7%
lower on the dialysis day compared with the non-dialysis

day (Table 4), with a GMR of 93.2 (90% CI 74.0-117.4).
Omecamtiv mecarbil exposure as estimated by AUC,, ,, was
approximately 3% lower on the dialysis day compared with
the non-dialysis day (Table 4), with a GMR of 97.5 (90%
CI 83.3-114.2).

3.4 Safety Evaluation

Of the 31 study participants, four (12.9%) reported four
treatment-emergent adverse events (TEAEs) during the
study; one participant was categorized as having normal
renal function (group 1) and three participants had severe
renal impairment (group 4). Diarrhea, fatigue, abnormal
dreams, and urticaria were reported in one participant each;
abnormal dreams, fatigue, and urticaria were considered to
be related to OM by study investigators. All TEAEs were
mild in severity and resolved by the end of study. No deaths
or serious TEAEs were reported. There were no clinically
relevant differences in laboratory values, electrocardiogram
parameters, or vital signs among treatment groups.

4 Discussion
Given the prevalence of renal impairment among patients

with HF that influences the dosing and efficacy of drug
therapies, it is important to evaluate the effect of renal

Table 4 Effect of hemodialysis on PK parameters in the ESRD group

PK parameter Dialysis day (test) vs non-
dialysis day (reference), GMR

(90% CI)

C

'max> N/ML
AUC,,_y,, h*ng/mL

93.2 (74.0-117.4)
97.5 (83.3-114.2)

AUC,_,, area under the plasma concentration—time curve from
time zero to 24 h post-dose, CI confidence interval, C,,,, maximum
observed concentration, ESRD end-stage renal disease, GMR geomet-

ric least-squares mean ratio, PK pharmacokinetic

Table 3 Statistical analysis of

. : PK parameter
the effect of renal impairment P

Renal impairment group (test) vs normal renal function (reference), GMR (90% CI)

on omecamtiv mecarbil relative
to patients with normal renal
function

Mild renal impair-
ment (group 2)*

Moderate renal Severe renal ESRD requiring
impairment (group  impairment (group dialysis (group
3)a 4)d S)a,b

Chaxo NE/ML
AUC,, h*ng/mL

105.7 (77.7-143.8)
115.4 (77.1-172.8)

88.9 (65.4-120.9)
117.4 (78.4-175.8)

85.2 (62.6-115.8)
91.1 (60.9-136.5)

108.1 (80.4-145.4)
125.9 (85.3-185.7)

AUC,, area under the plasma concentration—time curve from time 0 to infinity, C/ confidence interval, C

max

maximum observed concentration, ESRD end-stage renal disease, GMR geometric least-squares mean

ratio, PK pharmacokinetic
4GMRs for C

max

®Dialysis day
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impairment on the PK of OM [11, 14]. This phase I trial
evaluated the PK, safety, and tolerability of a single dose
of oral OM 50 mg in individuals with normal renal func-
tion, as well as in individuals with mild, moderate, or severe
renal impairment or ESRD requiring dialysis. A 50-mg dose
of OM was selected because it is the highest clinical dose
evaluated in phase III clinical studies [9, 10]. Results from
previous studies of OM demonstrated relatively linear and
dose-proportional pharmacokinetic properties [6, 7], sug-
gesting that a single-dose study in participants with renal
impairment would be sufficient to accurately describe the
PK of OM [15].

The observed half-life of OM was comparable between
individuals with various degrees of renal impairment and
individuals with normal renal function; it was also compa-
rable to the observed OM half-life previously reported in
healthy volunteers (17.1-21.0 h) [6]. Relative OM expo-
sures in individuals with various degrees of renal impair-
ment were not meaningfully different from OM exposures
in individuals with normal renal function. The AUC_ and
Cnax Values in individuals with impaired renal function were
similar to those in individuals with normal renal function,
with GMRs for severe renal impairment (group 4) to normal
renal function (group 1) of 91.1 (90% CI 60.9-136.5) and
85.2 (90% CI 62.6-115.8), respectively. In addition, there
was no evidence of a correlation between the C,,, and AUC
« and eGFR or creatine clearance.

Omecamtiv mecarbil was generally well tolerated in these
populations regardless of exposure level, with no reports of
serious TEAEs, no TEAEs leading to discontinuation of the
study, and no meaningful changes in laboratory parameters.
All AEs were considered mild in severity and resolved by
the end of the study.

Patients with ESRD do not experience renal clear-
ance of molecules; therefore, hemodialysis can poten-
tially affect drug elimination in these patients [16], but
may restrict the passage of high-molecular-weight species
or protein-bound drugs. Pharmacokinetic parameters of
OM when administered on dialysis vs non-dialysis days
demonstrate that hemodialysis does not limit the clear-
ance of OM in patients with ESRD (GMR [90% CI], 93.2
[74.0-117.4] and 97.5 [83.3-114.2] for C,,,, and AUC
024> Tespectively). Removal of the drug was further evalu-
ated by comparing the arterial and venous plasma sam-
ples collected from individuals with ESRD. The results
demonstrate that hemodialysis has a minimal impact on
OM concentration—time profiles and OM exposure. Lim-
ited amounts of OM (1.01-1.44 mg) were detected in the
dialysate; however, because of the estimated dialysate
clearance values for six of seven individuals with ESRD,
these results should be interpreted with caution. Taken
together, these results demonstrate that the PK of OM
are minimally affected by renal function, suggesting that

individuals with chronic kidney disease, including those
undergoing hemodialysis, can use the same dosing strategy
as individuals with normal renal function.

While the current study supports the use of OM in
patients with ESRD, it is important to consider the find-
ings in the context of HF. The phase III GALACTIC-HF
study of oral OM in patients with HF implemented a phar-
macokinetic-based dose titration approach to ensure that
OM plasma concentrations were within 200-750 ng/mL
and to prevent excess exposure [9, 17]. Although patients
with eGFR <20 mL/min/1.73 m? were excluded, the
median (interquartile range) eGFR of patients receiving
OM was 58.8 [44.3—74.3] mL/min/1.73 m?, suggesting that
patients in the study had varying degrees of renal impair-
ment [9]. During the study, plasma concentrations of OM
were maintained between 200 and 750 ng/mL in patients
with HF and varying eGFR [9, 17]. This observation is
generally consistent with findings of the current study, and
may support that OM exposure is not substantially affected
by renal function in patients with HF.

5 Conclusions

The PK of OM were not significantly affected by renal
impairment, and no major tolerability issues with OM were
reported. There were no serious AEs or TEAEs leading to
study discontinuation. This study supports OM for treatment
of HF in individuals with or without renal impairment with-
out the need for adjustments to the dosing strategy.
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