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Abstract
Baxdrostat is a selective inhibitor of aldosterone synthase designed for the treatment of disorders associated with elevated
aldosterone. This study evaluated the safety, pharmacokinetics, and pharmacodynamics of multiple ascending doses of baxdrostat
in healthy volunteers. Subjects were randomized to receive oral baxdrostat (0.5, 1.5, 2.5, or 5.0 mg) or placebo once daily for
10 days and were placed on either a low-salt or normal-salt diet for the duration of the study. Blood samples were collected before
and after dosing on days 1 and 10 to characterize pharmacokinetics and pharmacodynamics. Safety was assessed by adverse
events, physical examinations, electrocardiograms, orthostatic vital signs, and clinical laboratory evaluations. Fifty-four subjects
completed the study. There were no deaths or serious adverse events, and all treatment-emergent adverse events in subjects
receiving baxdrostat were mild in severity. Plasma levels of baxdrostat increased proportionally with ascending doses, with peak
concentrations observed within 4 h after dosing and a mean half-life of 26 to 31 h. A dose-dependent reduction of plasma
aldosterone occurred with baxdrostat doses ≥1.5 mg, regardless of diet. Decreases in plasma aldosterone were sustained, with
levels reduced by approximately 51 to 73% on day 10. Baxdrostat had nomeaningful impact on plasma cortisol levels and resulted
in mild dose-dependent decreases in plasma sodium levels and increases in potassium levels. Baxdrostat was safe and well
tolerated with a half-life that supports once-daily dosing. The dose-dependent reduction in plasma aldosterone and lack of effect on
cortisol demonstrate the selective blockade of aldosterone synthase.
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Introduction

Aldosterone is a key component of the renin-angiotensin-
aldosterone system (RAAS). It is produced in the zona
glomerulosa of the adrenal cortex in response to angiotensin
II, high extracellular potassium concentration, and adreno-
corticotropic hormone (ACTH). Aldosterone is involved in
the regulation of fluid and electrolyte homeostasis via

activation of the mineralocorticoid receptor (MR) on var-
ious tissues, which causes vasoconstriction of vascular
smooth muscle and increased water and sodium absorption
by the kidneys. The rate-limiting enzyme in the synthetic
pathway of aldosterone is aldosterone synthase (also known
as CYB11B2).

Current first-line treatments for hypertension include
diuretics, angiotensin-converting enzyme (ACE) inhibitors,
and/or angiotensin receptor blockers (ARBs) [1]. However,
aldosterone breakthrough can occur with long-term treat-
ment with ACE inhibitors and ARBs [2]. The preferred
agents for treating primary aldosteronism and treatment-
resistant hypertension are MR antagonists (spironolactone
and eplerenone) [1, 3], although long-term use of spir-
onolactone is associated with a greater risk of gynecomastia
and sexual dysfunction due to off-target effects [1, 4].
Eplerenone does not have these same side effects but is less
potent than spironolactone [5].
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Chronically elevated aldosterone levels can lead to
hypokalemia, sodium reabsorption, and fluid retention,
resulting in increased blood pressure (BP). Furthermore,
inflammation, end organ damage, fibrosis, cardiovascular
events (e.g., ventricular hypertrophy), and adverse renal
events (e.g., increased urinary albumin excretion, progres-
sion of renal failure) can occur with increased aldosterone
levels independently of BP [6]. The association between
high plasma aldosterone and decreased long-term survival
has been demonstrated in patients with congestive heart
failure [7–10], acute myocardial infarction (MI) [11], and
coronary artery disease outside the setting of acute MI or
heart failure [12]. Thus, aldosterone synthase inhibition may
be a promising therapeutic strategy for BP control and
mitigation of end organ damage [13].

Baxdrostat (CIN-107) is a highly potent, selective, and
competitive small molecule inhibitor of aldosterone syn-
thase, as demonstrated by preclinical and first-in-human
clinical studies [14, 15]. In vitro, baxdrostat exhibited a high
selectivity ratio for aldosterone synthase compared to the

highly homologous enzyme responsible for cortisol synth-
esis 11β-hydroxylase (CYP11B1) [15]. In vivo, nonhuman
primate pharmacology characterization showed that bax-
drostat blunted aldosterone production while having no
effect on cortisol levels [15].

In accordance with the in vitro and in vivo studies,
baxdrostat demonstrated selectivity for aldosterone synthase
as shown by a dose-dependent reduction in plasma aldos-
terone with no effect on ACTH-stimulated plasma cortisol
levels following administration of single ascending doses in
the first-in-human study [15]. Although baxdrostat is the
parent compound, multiple metabolites are present at lower
concentrations. The active metabolites of baxdrostat also
exhibited a high degree of selectivity for aldosterone syn-
thase over 11β-hydroxylase. The primary metabolite, CIN-
107-M, is a chiral molecule. The 2 enantiomers of CIN-107-
M showed >20-fold greater selectivity for aldosterone
synthase compared to 11β-hydroxylase; however, the more
potent R enantiomer of CIN-107-M appears to not be
formed in humans. Given the lower concentrations of the

Results from a phase 1, randomized, double-blind, multiple ascending dose study characterizing the. . . 109

Graphical Abstract
This multiple ascending dose study of the selective aldosterone synthase inhibitor baxdrostat demonstrated a dose-dependent
reduction in plasma aldosterone with no meaningful effect on plasma cortisol. There were no deaths or serious adverse
events, and all treatment-emergent adverse events in subjects receiving baxdrostat were mild in severity.



metabolites, the parent compound is thought to be the pri-
mary contributor to the pharmacologic effect (data on file).
Baxdrostat had a favorable pharmacokinetic (PK) profile in
humans. Plasma exposures increased in a dose-proportional
manner over the expected therapeutic dose range with a
mean half-life of 29 h, a result that supports once-daily
dosing. Side effects were mild and included headache,
nasopharyngitis, and diarrhea.

The favorable preclinical and early-phase clinical profiles of
baxdrostat warranted assessment at steady state to confirm
whether the effects are maintained following multiple doses
[15], as this has not been the case for 2 previously explored
aldosterone synthase inhibitors. In multiple-dose studies,
LCI699 (Novartis Pharmaceuticals) was less selective for
aldosterone synthase than for 11β-hydroxylase. Significant
increases in the aldosterone precursor 11-deoxycorticosterone;
dose-dependent accumulation of 11-deoxycortisol; and
impairment of ACTH-stimulated cortisol synthesis indicated a
latent inhibition of cortisol synthesis by LCI699 [16]. The
potency of another aldosterone synthase inhibitor, LY3045697
(Eli Lilly and Company), was found to decrease significantly
with daily dosing. The authors suggest that the decrease in
potency could not be explained by elevated aldosterone pre-
cursors, but rather likely by an increase in aldosterone synthase
activity over time [17].

These results support the importance of the current
multiple ascending dose assessment to further the under-
standing of baxdrostat attained with the prior single-dose
study [15]. This randomized, double-blind, placebo-
controlled phase 1 study evaluated the safety, PK, and
pharmacodynamics (PD) of multiple ascending doses of
baxdrostat in healthy volunteers.

Methods

Study objectives

The primary objectives of this study were to assess safety,
tolerability, PK, and PD of baxdrostat following oral dosing
once daily for 10 days in subjects with a normal- or low-salt
diet. The low-salt diet cohorts were included to stimulate
aldosterone production and to evaluate safety in potential
patients who may be following a low-salt diet.

Subjects

Subjects were included in the study if they were between
the ages of 18 and 55 years and in good health based on
medical and psychiatric history, physical examination,
electrocardiogram (ECG), orthostatic vital signs, and rou-
tine laboratory tests (blood chemistry, hematology, coagu-
lation, and urinalysis). Subjects had to be nonsmokers and

have a body mass index (BMI) ≥ 18 and ≤30 kg/m2. In
addition, they were required to have an appropriate response
to cortisol stimulation (cohorts 1 and 2) or a normal cortisol
level during the inpatient run-in period (cohorts 3–5).

Subjects were excluded if they had (1) a personal or family
history of long QT syndrome, complex ventricular arrythmias,
or family history of sudden death; (2) personal history of or
current clinically significant arrhythmias; (3) prolonged QTcF
(>450ms); (4) seated BP > 150/90mm Hg or <90/50mm Hg;
(5) resting heart rate >100 beats per minute (bpm) or <50 bpm,
sinus node dysfunction, or clinically significant heart block; (6)
postural tachycardia or orthostatic hypotension; or (7) serum
potassium greater than the upper limit of normal of the refer-
ence range and serum sodium less than the lower limit of
normal of the reference range.

Study design

Subjects were randomized in a 3:1 ratio to baxdrostat or
placebo once daily for 10 days as follows:

● Cohort 1: 2.5 mg baxdrostat or matching placebo on a
low-salt diet, 9 subjects receiving baxdrostat and
3 subjects receiving placebo

● Cohort 2: 5.0 mg baxdrostat or matching placebo on a
low-salt diet, 9 subjects receiving baxdrostat and
3 subjects receiving placebo

● Cohort 3: 1.5 mg baxdrostat or matching placebo on a
normal-salt diet, 9 subjects receiving baxdrostat and
3 subjects receiving placebo

● Cohort 4: 2.5 mg baxdrostat or matching placebo on a
normal-salt diet, 6 subjects receiving baxdrostat and
2 subjects receiving placebo

● Cohort 5: 0.5 mg baxdrostat or matching placebo on a
normal-salt diet, 9 subjects receiving baxdrostat and
3 subjects receiving placebo.

Cohorts 1 and 2 were dosed concurrently with a minimum
5-day lag between the first dose for cohort 2 and the first dose
for cohort 1. A data review committee met between cohorts 2
and 3 and determined that cohorts 3 through 5 could be dosed
concurrently. Each patient had a screening period of up to
28 days, followed by a 5-day run-in period in which the
subjects adhered to a controlled, standardized diet and
underwent baseline PD assessments (Supplementary Fig. 1).
This was followed by a 15-day inpatient treatment period in
which the subjects received baxdrostat or placebo once daily
for 10 days while remaining on the controlled, standardized
diet. Blood and urine sample collection for PK and PD
analysis continued for an additional 5 days and was pro-
ceeded by a follow-up visit 3 ± 1 days after clinic discharge.

The study drug was a 2 mg/mL baxdrostat oral solution
and matching oral placebo solution. Subjects received a
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single dose of oral solution of baxdrostat or placebo on the
mornings of days 1 through 10 at 8:00 a.m. (± 2 h). On days
1 and 10, the dose was given following an overnight fast (of
at least 8 h), and subjects remained fasted for at least 4 h
after dosing on these days. On all other days, subjects fasted
for a minimum of 2 h before and 2 h after dosing.

For cohort 1, the controlled, standardized low-salt diet
consisted of 50 to 60 mEq Na+/d and 70 to 100 mEq K+/d
from day −5 until day −1. Based on decreases in sodium
levels observed in some subjects during the run-in period prior
to any subjects receiving the study drug, the diet was modified
to 65 to 70 mEq Na+/d and 70 to 100 mEq K+/d from day 1
through the remainder of the study. Cohort 2 subjects were
given a low-salt diet consisting of up to 65 to 70 mEq Na+/d
and 70 to 100 mEq K+/d for the full run-in and treatment
periods. Cohorts 3 through 5 were on a normal-salt diet of 100
to 104 mEq Na+/d and 70 to 100 mEq K+/d for the full run-in
and treatment periods.

Cohorts 1 and 2 also underwent an ACTH (CortrosynTM)
challenge at baseline (day −1), 1 h after the first dose of study
drug on day 1, and 1 h after the final dose of study drug on day
10. This was done to increase aldosterone and cortisol levels to
more thoroughly evaluate the specificity of baxdrostat for tar-
geting aldosterone synthase. The ACTH challenge consisted of
an intravenous injection of 0.25mg CortrosynTM administered
over 2min after an overnight fast.

Analytical methods

Plasma and urine samples were analyzed to measure con-
centrations of baxdrostat and its primary metabolite (CIN-107-
M), aldosterone and its precursors, cortisol and its precursor,
and ACTH using a validated liquid chromatography tandem
mass spectrometry method (LC-MS/MS). The quantifiable
ranges for both baxdrostat and its metabolite CIN-107-M in
plasma and urine were 0.05 to 50 ng/mL (low range) and 5 to
2500 ng/mL (high range), using baxdrostat-d5 and CIN-107-
M-d3, respectively, as the internal standards. Plasma samples
were extracted by protein precipitation with methanol, fol-
lowed by analysis by LC-MS/MS with electrospray ionization
in positive mode and multiple reaction monitoring. All
scheduled study-related laboratory tests were performed by
Medpace Reference Laboratories (Cincinnati, OH, USA),
Medpace Bioanalytical Laboratories (Cincinnati, OH, USA),
Mercy Health—West Hospital Laboratory (Cincinnati,
OH, USA), or Laboratory Corporation of America (Dublin,
OH, USA).

Pharmacokinetic analyses

Blood samples were collected prior to and after dosing on days
1 and 10 for measurement of plasma baxdrostat and CIN-107-
M concentrations to characterize single-dose and steady-state

PK. Pharmacokinetic parameters were calculated by standard
noncompartmental methods using Phoenix WinNonlin™
(Certara, Inc., Princeton, NJ) and verified with SAS (SAS
Institute, Inc., Cary, NC) software. Plasma PK parameters
included maximum observed plasma concentration on day 1
(Cmax,D1) and day 10 (Cmax,D10), time to Cmax on day 1 (Tmax,D1)
and day 10 (Tmax,D10), and area under the plasma concentration-
time curve (AUC) from time 0 to 24 h postdose on day 1
(AUC0-24 h) or from time 0 to 24 h on day 10 (AUC0-tau).
Steady-state plasma PK parameters consisted of accumulation
ratio based on Cmax (RCmax), accumulation ratio based on AUC
(RAUC), apparent first-order terminal elimination rate constant
(λz), terminal phase elimination half-life (t1/2), apparent plasma
clearance (CLss/F), and apparent volume of distribution (Vss/F).
An exploratory dose proportionality analysis of baxdrostat,
Cmax,D1, and AUC0-24 h (day 1) or Cmax,D10, AUC0-tau, and
AUC0-t (day 10) was performed using a power model to esti-
mate the mean slope and 90% confidence interval (CI).

The cumulative amount of drug excreted in urine on day
1 (Ae,D1) and day 10 (Ae,D10), fraction of dose excreted
renally on day 1 (Fe,D1) and day 10 (Fe,D10), and renal
clearance on day 1 (CLR,D1) and day 10 (CLR,D10) composed
single-dose urine PK parameters.

Pharmacodynamic and safety analyses

Plasma PD measures included concentrations of aldoster-
one, 18-hydroxycorticosterone, corticosterone, 11-deox-
ycorticosterone, cortisol (free and total), 11-deoxycortisol,
ACTH, sodium, chloride, and potassium. AUCs were cal-
culated using a noncompartmental analysis and the linear
trapezoidal/linear interpolation method. Urine PD measures
included concentrations of aldosterone, cortisol (free and
total), tetrahydroaldosterone, sodium, chloride, potassium,
creatinine, and phosphorus. Other PD measures were
seated, orthostatic, and positional changes in vital signs, as
well as changes in body weight and BMI. Safety assess-
ments involved adverse events, physical examinations,
ECGs, orthostatic vital signs, and clinical laboratory
evaluations.

Statistical analyses

Subjects who received placebo were pooled into 2 treatment
groups: placebo with low-salt diet and placebo with normal-
salt diet. Descriptive statistics were calculated for PK, PD,
and safety measures. The effects of dose on plasma aldos-
terone and cortisol (free and total) and their precursors were
investigated using an analysis of variance model on change
in AUC over 12 h from day −1 to day 1 and from day −1 to
day 10. Data are presented as change from baseline in least
squares mean (90% CI) AUC0-12h of plasma aldosterone on
days 1 and 10. The results of the exploratory dose
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proportionality power model were assessed using the Smith
criteria (0.9031, 1.0969) [18] and the less stringent Hummel
criteria (0.6990, 1.3010) [19].

Three subjects had negligible aldosterone concentrations
on day −1 that increased to more expected levels on days 1
and 10. Including these subjects in the baseline analyses
skewed the results and disrupted cross-treatment compar-
isons; therefore, they were considered outliers and were not
included in the data presented here.

Results

Subjects

Demographics and baseline characteristics are presented in
Table 1. Most study participants were male (70%), Black or
African American (50%), and not Hispanic or Latino (88%).
The average age was 40 years, and mean BMI ranged from
24 to 27 kg/m2. The demographic and baseline character-
istics were generally well matched in sex and race across
treatment groups.

Pharmacokinetics

Single-dose and steady-state plasma PK parameters of bax-
drostat are presented in Supplementary Table 1. Baxdrostat
was rapidly absorbed with a median Tmax observed within
4 h of dosing (Fig. 1). Baxdrostat concentrations declined
from peak in an apparent biphasic manner with a mean t1/2
ranging from approximately 26 to 31 h. The plasma
concentration-time profile of baxdrostat demonstrated

increased exposure with increasing dose. At steady state,
baxdrostat exposure was approximately 2- to 2.5-fold higher
than after a single dose.

Fig. 1 Plasma Baxdrostat Concentration vs. Time on Days 1 and 10.
Plasma baxdrostat concentration (ng/mL) by scheduled time point and
treatment. Data are mean ± standard deviation

Table 1 Baseline demographics and clinical characteristics

Demographic or
characteristic

Low-salt diet Normal-salt diet

Pooled placebo
(n= 6)

2.5 mg baxdrostat
(n= 9)

5.0 mg baxdrostat
(n= 9)

Pooled placebo
(n= 8)

0.5 mg baxdrostat
(n= 9)

1.5 mg baxdrostat
(n= 9)

2.5 mg baxdrostat
(n= 6)

Age (y), mean ± SD 43.8 ± 6.4 37.2 ± 8.7 39.3 ± 10.2 37.0 ± 8.7 37.9 ± 8.6 44.8 ± 8.6 39.0 ± 9.7

Race, n (%)

White 2 (33.3) 4 (44.4) 5 (55.6) 5 (62.5) 3 (33.3) 3 (33.3) 4 (66.7)

Black or African
American

4 (66.7) 5 (55.6) 3 (33.3) 3 (37.5) 6 (66.7) 5 (55.6) 2 (33.3)

Asian 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0)

Other 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Ethnicity, n (%)

Hispanic or Latino 1 (16.7) 0 (0.0) 2 (22.2) 1 (12.5) 2 (22.2) 1 (11.1) 0 (0.0)

Not Hispanic or Latino 5 (83.3) 9 (100.0) 7 (77.8) 7 (87.5) 7 (77.8) 8 (88.9) 6 (100.0)

Sex, n (%)

Female 1 (16.7) 4 (44.4) 3 (33.3) 1 (12.5) 4 (44.4) 1 (11.1) 3 (50.0)

Male 5 (83.3) 5 (55.6) 6 (66.7) 7 (87.5) 5 (55.6) 8 (88.9) 3 (50.0)

Height (cm), mean ± SD 175.3 ± 10.2 168.9 ± 10.7 170.1 ± 12.2 170.2 ± 8.6 171.5 ± 11.5 173.4 ± 9.7 171.7 ± 8.2

Body weight (kg),
mean ± SD

78.3 ± 13.2 77.0 ± 11.0 75.8 ± 12.0 70.4 ± 11.0 79.5 ± 12.0 78.6 ± 11.3 74.9 ± 5.5

BMI (kg/m2), mean ± SD 25.3 ± 2.5 26.9 ± 1.4 26.0 ± 1.7 24.3 ± 3.2 26.9 ± 1.8 26.0 ± 2.5 25.5 ± 2.4

BMI body mass index
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An exploratory analysis to assess dose proportionality
demonstrated that with increasing doses of baxdrostat there
was a proportional increase in both Cmax and AUC0-24 h on
day 1 (according to the Hummel criteria). Similarly, pro-
portional increases in Cmax, AUC0-tau, and AUC0-t on day 10
were also observed.

Although CIN-107-M is not believed to contribute
substantially to the effects of baxdrostat, its prevalence
warrants characterization. On average, CIN-107-M repre-
sents 8 to 11% of the parent compound based on Cmax,D10

and 10 to 22% of the parent compound based on AUC0-inf.
Based on plasma concentration data, CIN-107-M was
formed ~4 to 24 h after the initial dose of baxdrostat on
day 1 and was typically observed within 4 h at steady state
(day 10). Plasma levels of CIN-107-M showed a dose-
proportional increase similar to the PK of the parent
compound (data not shown). Approximately 7% (mean
Fe,D1 ranged from 6.3 to 10.8% across treatment groups)
of the baxdrostat dose was recovered unchanged in the
urine on day 1. At steady state (day 10), ~32% was
recovered unchanged (mean Fe,D10 ranged from 30.7 to
33.6% across treatment groups).

Pharmacodynamics

A dose-dependent reduction of plasma aldosterone (esti-
mated percentage change from baseline AUC0-12h) occurred
with baxdrostat doses ≥1.5 mg, regardless of normal- or
low-salt diet. Decreases in plasma aldosterone were
observed starting on day 1 and were sustained, with levels
reduced by ~51 to 73% on day 10 (Fig. 2). Corresponding
dose-dependent decreases of aldosterone and tetra-
hydroaldosterone urine excretion were also observed (data
not shown).

Baxdrostat caused a modest increase in the aldosterone
precursor 11-deoxycorticosterone under both normal- and
low-salt diet conditions. Additional aldosterone precursors
demonstrated stepwise changes indicative of the progressive
impact of aldosterone synthase inhibition on the pathway
of aldosterone synthesis. 18-hydroxycorticosterone (the
immediate precursor to aldosterone) levels were generally
comparable or decreased compared to baseline, although to
a lesser extent than aldosterone. Corticosterone levels
increased in an apparent dose-dependent manner, likely due
to 11β-hydroxylase activity (Supplementary Fig. 2).

Fig. 2 Baxdrostat Reduces Plasma Aldosterone Levels in a Dose-
dependent Manner. Estimated percentage change from baseline
(day−1) in plasma aldosterone area under the pharmacodynamic

effect-time curve from time 0 to 12 h postdose on day 1 and day 10.
Data are least squares mean and 90% confidence intervals. AUC
indicates area under the curve
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Baxdrostat had no meaningful effect on plasma cortisol
(total or free) or 11-deoxycortisol concentrations even in the
presence of the ACTH challenge in the low-salt diet groups
(Fig. 3). Likewise, there was no meaningful effect on urine
free cortisol (Supplementary Fig. 3). Subjects on a low-salt
diet had increased plasma ACTH levels at baseline. The
increases were somewhat more pronounced in subjects
receiving baxdrostat compared to placebo. Under normal-
salt conditions, however, baxdrostat resulted in a dose-
dependent decrease in ACTH.

There were no clinically significant changes or dose-
related trends in seated heart rate or BP (Supplementary
Fig. 4). A slight trend toward mild, drug-induced decreases
in orthostatic BP and moderate increases in orthostatic heart
rate were observed, but there was no clear dose-
dependency. The most pronounced effects on heart rate
occurred in the 5-mg baxdrostat treatment group.

Baxdrostat administration resulted in mild dose-
dependent decreases in plasma sodium levels and increa-
ses in potassium levels, as would be expected from the
observed reduction in aldosterone (Supplementary Fig. 5).
Urine sodium and potassium levels corresponded to the
changes observed in plasma (increased sodium, decreased

potassium). The sodium:potassium ratio was increased
(sodium loss in the urine was greater than the potassium
retention) on day 1 following the first dose of baxdrostat;
however, this effect was diminished by day 10. This appears
to be mediated by a greater elimination of sodium on day 1
compared to day 10, as potassium did not substantially
change over the course of the treatment period (Fig. 4).

Renal function was assessed by plasma blood urea
nitrogen (BUN), creatinine, and glomerular filtration rate.
There were mild increases in BUN, creatinine, and the
BUN:creatinine ratio. A mild reduction in glomerular fil-
tration rate (<15%) was also observed. These results sug-
gests that baxdrostat has a mild diuretic effect. Mean body
weight and BMI decreased slightly from baseline during the
treatment period in all treatment groups, including placebo;
however, the decrease was more pronounced in subjects
receiving baxdrostat. The values largely returned to baseline
at the follow-up visit.

There were no deaths, serious adverse events, or dis-
continuations due to treatment-emergent adverse events
(TEAEs). Overall, 6 (14.3%) subjects receiving baxdrostat
and 3 (21.4%) subjects receiving placebo experienced a
TEAE that was considered related to the study drug. All

Fig. 3 Baxdrostat Does Not Have a Significant Effect on Plasma
Cortisol Levels. Estimated percentage change from baseline (day−1)
in plasma cortisol (total) area under the pharmacodynamic effect-time

curve from time 0 to 12 h postdose on day 1 and day 10. Data are least
squares mean and 90% confidence intervals. AUC indicates area under
the curve

114 M. W. Freeman et al.



TEAEs in subjects receiving baxdrostat were mild
(Table 2). There were no clinically meaningful changes in
physical examination findings, vital signs, electro-
cardiograms (including no QT prolongation), or clinical
laboratory results related to safety.

Discussion

Consistent with the single ascending dose study results [15],
oral dosing of baxdrostat resulted in dose-proportional
increases in plasma baxdrostat and its metabolite with a
relatively long half-life of 26 to 31 h, resulting in support of
once-daily dosing.

One of the challenges of aldosterone synthase inhibition
is to achieve high selectivity for the enzyme, which shares
93% homology to cortisol synthase [20]. Suppression of
cortisol could lead to compromised stress response,
impaired immune system, inadequate metabolism, and

possibly increased mortality rates [21, 22]. Based on pre-
clinical studies, it was predicted that baxdrostat would
selectively inhibit aldosterone synthase [15]. Our results
demonstrate that at doses ≥1.5 mg, baxdrostat produces a
dose-dependent decrease in aldosterone compared to base-
line and placebo while having no meaningful impact on
cortisol levels, supporting the selective nature of baxdrostat.
Importantly, the aldosterone-lowering effect was sustained,
suggesting no apparent compensatory mechanisms over the
duration of the study and thus differentiating baxdrostat
from the previously studied aldosterone synthase inhibitors
LCI699 and LY3045697.

Lack of specificity for aldosterone synthase has resulted
in the discontinuation of LCI699, which was previously
being developed for the treatment of hypertension [16].
LCI699 was selective for aldosterone synthase after a single
dose; however, after multiple-dose administration it showed
a time-dependent loss of selectivity [23]. LY3045697 lost
its aldosterone-reducing potency after multiple doses (half

Fig. 4 Urinary Sodium and Potassium Concentrations Following
Baxdrostat Administration. Urine sodium and potassium concentra-
tions at baseline (BL), day 1, and day 10. Box whiskers show

interquartile range (box) and minimum-maximum (whiskers) for
sodium or potassium from 24 h urine collections
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maximal inhibitory concentration was 47 times higher than
after single-dose administration) despite similar PK with
both single- and multiple-dose administration [17].

Baxdrostat decreased plasma aldosterone levels under
both low-salt and normal-salt diet conditions; the 2.5-mg
baxdrostat dose used in both low- and normal-salt condi-
tions showed a similar effect on lowering plasma aldoster-
one levels. The low-salt diet subjects of cohorts 1 and 2 also
underwent an ACTH challenge to further stimulate aldos-
terone and cortisol levels prior to receiving baxdrostat.
Baxdrostat suppressed plasma aldosterone levels while
having no meaningful effect on cortisol, even in the pre-
sence of the ACTH challenge, further supporting the
selectivity of baxdrostat to inhibit aldosterone synthase.

As expected, the inhibition of aldosterone synthase by
baxdrostat resulted in an increase in the aldosterone pre-
cursor 11-deoxycorticosterone under both normal- and low-
salt diet conditions. However, the magnitude of increase
was modest (~2- to 3-fold) compared to what has previously
been observed for LCI699, where 11-deoxycorticosterone
levels increased up to 10-fold [24].

Although the study was conducted in healthy volunteers,
the apparent diuretic effect, the slight trends toward mild
baxdrostat-induced decreases in orthostatic BP, and the

moderate increases in orthostatic heart rate indicate that
baxdrostat represents a promising treatment for the negative
health impact of elevated aldosterone. It is difficult to pre-
dict how the observed 51 to 73% reduction in plasma
aldosterone will translate to BP reduction in patients with
primary aldosteronism or uncontrolled or treatment-resistant
hypertension; however, further studies in these patient
populations will help elucidate this relationship.

There are potential benefits of selective aldosterone
synthase inhibition vs. MR antagonism. For example, due to
the hypothalamic-pituitary axis feedback loop, blocking
MRs activates the RAAS, leading to a compensatory
increase in aldosterone, which could overcome the blockade
by MR antagonists [25]. In addition, current MR antago-
nists (spironolactone and eplerenone) are accompanied by
adverse events, such as sexual dysfunction, gynecomastia in
men, and electrolyte imbalances [26]. Baxdrostat was well
tolerated with a favorable safety profile. The most common
TEAEs in subjects receiving baxdrostat were headache,
postural dizziness, and dizziness.

The relatively small sample size for each treatment group
is a limitation of the current study. Because it was con-
ducted in healthy subjects, the clinical relevance of these
findings needs to be investigated in patients who have

Table 2 Summary of adverse events

Adverse events, n (%) Low-salt diet Normal-salt diet

Pooled placebo
(n= 6)

2.5 mg baxdrostat
(n= 9)

5.0 mg baxdrostat
(n= 9)

Pooled placebo
(n= 8)

0.5 mg baxdrostat
(n= 9)

1.5 mg baxdrostat
(n= 9)

2.5 mg baxdrostat
(n= 6)

Any AE 2 (33.3) 3 (33.3) 3 (33.3) 1 (12.5) 1 (11.1) 1 (11.1) 3 (50.0)

Any TEAE 2 (33.3) 3 (33.3) 3 (33.3) 1 (12.5) 1 (11.1) 1 (11.1) 3 (50.0)

Palpitations 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0)

Ventricular
tachycardia

1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Eye irritation 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7)

Abdominal pain 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Constipation 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0)

Nausea 1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Rhinitis 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7)

Viral infection 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Back pain 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Headache 0 (0.0) 1 (11.1) 1 (11.1) 0 (0.0) 1 (11.1) 0 (0.0) 1 (16.7)

Dizziness postural 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (33.3)

Dizziness 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7)

Presyncope 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Anxiety 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7)

Dry throat 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7)

Dysphonia 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Any treatment-
emergent SAE

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Any drug-related
treatment-emergent SAE

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Any TEAE leading
to death

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Any TEAE leading to
discontinuation

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

TEAEs are defined as any AE, regardless of relationship to the study drug, which began after the first dose was administered

AE adverse event, SAE serious adverse event, TEAE treatment-emergent adverse event

116 M. W. Freeman et al.



uncontrolled or treatment-resistant hypertension or primary
aldosteronism. As expected, we were unable to detect BP
changes in our healthy subjects and therefore were not able
to definitively identify the efficacious dose range for
patients with hypertension or primary aldosteronism.
Moreover, the relationship between the magnitude of
aldosterone lowering and BP lowering is not yet defined.
For these reasons, further study is needed to understand the
dose-response for lowering BP in these patients, including
the possibility of additional higher doses.

Conclusions

Oral administration of baxdrostat was safe and well toler-
ated in all subjects and resulted in dose-proportional
increases in plasma baxdrostat with a half-life that sup-
ports once-daily dosing. The dose-dependent decrease in
plasma aldosterone at doses ≥1.5 mg and lack of effect on
cortisol demonstrate the selective blockade of aldosterone
synthase and support continued study in ongoing phase 2
clinical trials evaluating the efficacy and safety of baxdro-
stat for treatment-resistant or uncontrolled hypertension and
primary aldosteronism.
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