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Abstract

Background Resistant hypertension (RHT) is a challenging clinical condition characterized by persistently elevated blood
pressure despite adherence to lifestyle modifications and the use of at least three antihypertensive agents, including a high-
dose diuretic. RHT is a heterogeneous condition, influenced by multiple pathophysiological mechanisms such as sodium
retention, sympathetic overactivity, and vascular dysfunction. Among these, hyperaldosteronism plays a pivotal role in a
subset of patients.

Methods This systematic review examines in depth the pharmacokinetic properties of aldosterone synthase inhibitors
(ASIs), with a focus on their therapeutic potential in patients with RHT. A comprehensive literature search was conducted
to identify clinical trials and pharmacological studies investigating ASIs, including baxdrostat, dexfadrostat, lorundrostat,
LY3045697, and osilodrostat (LCI699).

Results ASIs have shown compelling efficacy in lowering both office-based and 24-h ambulatory blood pressure, particularly
in patients with elevated aldosterone levels. These findings underscore the critical role of aldosterone-mediated mechanisms
in the pathophysiology of RHT. The inhibitors differ substantially in their metabolic pathways, selectivity profiles, and
pharmacokinetic characteristics.

Conclusions Emerging data support the potential of ASIs as a therapeutic option for RHT, particularly when treatment is
individualized based on renal function, dietary sodium intake, and comorbidities. Personalized treatment strategies may
enhance efficacy, improve tolerability, and support durable blood pressure control in this difficult-to-treat population.
Registration PROSPERO identifier number CRD42024522918
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Aldosterone Synthase Inhibitors for Resistant Hypertension

Aldosterone synthase inhibitors (ASIs), including
baxdrostat, lorundrostat, and dexfadrostat, have demon-
strated promising efficacy in lowering blood pressure in
patients with resistant hypertension, particularly among
those with elevated plasma aldosterone levels.

The degree of selectivity of ASIs for cytochrome P450
(CYP)-11B2 over CYP11Bl1 is a key determinant in
reducing cortisol-related adverse effects, making highly
selective ASIs preferable therapeutic options for resistant
hypertension compared with less selective compounds
such as osilodrostat.

Further long-term, well-designed randomized controlled
trials are warranted to assess the durability of blood
pressure reduction, long-term safety, and the potential
integration of ASIs into treatment algorithms for resist-
ant hypertension.

1 Introduction

Resistant hypertension (RHT) is defined as persistently
elevated blood pressure (BP) despite treatment with at
least three antihypertensive agents from different classes,
administered at the maximum tolerated doses, including
at least one diuretic [1]. The prevalence of RHT varies,
but a meta-analysis of 91 studies, involving over 3 mil-
lion patients estimated that true RHT affects approxi-
mately 10.3% (95% confidence interval [CI] 7.6-13.2) of
treated outpatients with hypertension without secondary
hypertension or major comorbidities [2]. This finding
underscores a persistent therapeutic gap, whereby a con-
siderable proportion of patients have uncontrolled disease
despite adherence to evidence-based treatment algorithms.
Given this scenario, it is essential to screen for secondary
causes of hypertension, such as primary aldosteronism,
renal artery stenosis, and pheochromocytoma, to imple-
ment appropriate and individualized therapeutic strate-
gies. Current guidelines recommend referring patients
with suspected RHT to specialized hypertension centers
after optimizing antihypertensive regimens and address-
ing common contributors to poor BP control, including
medication non-adherence, recreational drug use, and
sleep disorders [3, 4]. Once these confounding factors have
been excluded, more intensive treatment strategies may
be warranted. First-line pharmacological management of
RHT typically includes a triple combination of agents such

as a renin-angiotensin system blocker, a dihydropyridine
calcium channel blocker, and a thiazide or thiazide-like
diuretic, preferably in fixed-dose combinations [3, 4]. If
needed, beta-blockers or alpha-blockers can be added.
This strategy has been shown to improve 24-h BP control,
enhance treatment adherence, and reduce discontinuation
rates, while maintaining an acceptable side effect profile
[3, 4]. Beyond these three agents, international guidelines
recommend spironolactone as the fourth-line therapy of
choice for RHT, based on findings from the PATHWAY-2
trial [5]. This pivotal study demonstrated that spironolac-
tone significantly outperformed bisoprolol and doxazosin
in reducing BP in patients with RHT, thereby justifying its
inclusion in current treatment algorithms. Spironolactone
and eplerenone, both steroidal mineralocorticoid receptor
antagonists (MRAs), are effective but often limited by side
effects such as hyperkalemia and hormonal disturbances.
Eplerenone is associated with a more favorable side effect
profile due to its higher receptor specificity and lower
affinity and potency than spironolactone [6]. Notably, non-
steroidal MRAs such as finerenone have emerged as poten-
tial alternatives to ASIs, with a potentially superior safety
profile. Although initial concerns were raised regarding its
risk of inducing hyperkalemia, recent meta-analyses have
shown that this risk is comparable to that observed with
finerenone and eplerenone in patients with heart failure
[7]. Despite these advances, 8—10% of patients treated for
hypertension continue to exhibit BP values above 140/90
mmHg [3, 4], reinforcing the need for novel interventions.
In this context, two alternative therapeutic strategies are
under investigation. The first is renal artery denervation
(RDN), which has shown some efficacy and good safety
in lowering BP, although its BP-lowering effect appears
modest and its application remains limited to experienced
centers. The second strategy targets non-conventional
pathways within the renin-angiotensin system, particu-
larly elevated aldosterone levels — frequently observed in
RHT. Although direct renin inhibitors such as aliskiren,
and dual endothelin receptor antagonists such as aproci-
tentan, are currently not recommended for routine use in
essential hypertension [8, 9], pharmacological suppres-
sion of aldosterone synthesis has emerged as a promising
direction. Aldosterone contributes to BP elevation through
enhanced sodium retention and vasoconstriction [10].
Recently, aldosterone synthase inhibitors (ASIs), which
selectively block aldosterone biosynthesis at the enzymatic
level (Fig. 1), have been developed and are under clinical
investigation for the treatment of RHT.

These drugs have shown promising potential in lowering
BP in patients with RHT. This review critically evaluates
the pharmacokinetic properties of ASIs and explores their
role as a targeted therapeutic strategy to improve BP con-
trol in patients with uncontrolled hypertension (i.e., those
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Fig. 1 Overview of the adrenal
steroidogenesis pathway
affected by aldosterone synthase
inhibitors (ASIs). ASIs block
the activity of cytochrome
P450 (CYP)-11B2, the enzyme
responsible for the conversion
of 11-deoxycorticosterone to
corticosterone, corticosterone
to 18-hydroxycorticosterone,
and ultimately to aldosterone.
By inhibiting CYP11B2, ASIs
reduce the biosynthesis of
aldosterone and its precursors

aldosterone

receiving one or two antihypertensive agents) as well as in
individuals with RHT (i.e., those receiving at least three or
four antihypertensive medications without achieving guide-
line-recommended office BP targets).

2 Methods

This systematic review was designed according to the 2020
Preferred Reporting Items for Systematic reviews and Meta-
Analysis (PRISMA) guidelines [11]. The protocol of the
study was prospectively registered in the PROSPERO data-
base (CRD42024522918). No ethical approval was required
as no new participants were recruited and existing published
data were exclusively used.

2.1 Search Strategy

Web of Science, PubMed-MEDLINE, Google Scholar, Sco-
pus and Clinicaltrial.gov were systematically searched with-
out applying any filters (e.g. without any language or date
restriction), from inception to January 1, 2025. The terms
“hypertension,” “baxdrostat,” “‘dexfadrostat,” “lorundrostat,”
“LY3045697,” “osilodrostat,” “LCI1699,” “BI 690517,” and

A\ Adis

11-deoxycorticosterone

ASls

corticosterone

%.4

ASls

18-hydroxycorticosterone

“aldosterone synthase inhibitors” were utilized in various
combinations and in conjunction with the truncation and
Boolean operators “AND,” “OR,” and “*” to increase the
sensitivity of the search strategy. The resulting reference list
was manually checked for additional relevant articles. All
paper abstracts were screened by two authors to remove inel-
igible articles; the full texts of eligible articles were obtained
and again assessed by the same authors, who also extracted
the data and conducted a quality assessment. Disagreements
were discussed with the principal investigator (AFGC).

2.2 Criteria for Eligibility of Studies

The comprehensive population, intervention, comparison,
outcomes, and study (PICOS) selection criteria are presented
in Table 1.

2.3 Data Extraction

Data extracted from the eligible articles were as follows: (1)
first author’s name; (2) year of publication; (3) study loca-
tion; (4) follow-up; (5) main inclusion criteria and underly-
ing disease; (6) tested intervention; (7) study groups; (8)
number of participants in the active and control groups; (9)
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Table 1 The PICOS framework summarizing the rationale behind the systematic review, outlining the criteria for the included clinical studies

Category Inclusion criteria Exclusion
criteria

Population Adult participants (aged >18 years) Patients
with
Cushing
disease

Intervention Aldosterone synthase inhibitors

Comparison Placebo/control treatment

Outcome measure

Study type

Pharmacological properties and clinical efficacy
Randomized controlled studies or their open-label extensions

Trials conducted in accordance with the Helsinki Declaration and its amend-

ments

pharmacological properties of drugs; (10) parameters of
clinical efficacy.

2.4 Risk-of-Bias Assessment

The risk of bias in the included randomized controlled clini-
cal studies was systematically assessed using version 2 of
the Cochrane risk-of-bias tool for randomized trials (RoB-2
tool), which considered the following domains: randomiza-
tion, deviations from intended interventions, missing out-
come data, measurement of the outcome, and selection of
the reported results [12]. Two authors independently per-
formed the risk-of-bias assessment [13]. Disagreements
were resolved by discussion and consensus.

3 Results

3.1 Flow of Literature and Characteristics
of the Included Studies

The selection process is shown in Fig. 2. The main pharma-
cokinetic characteristics of ASIs are included in Table 2.
Each inhibitor is characterized by a defined molecular for-
mula, with dexfadrostat (C,,H;;N;) being the simplest and
lorundrostat (C,,H;3N-0,) the most complex (Fig. 3). The
molecular targets differ, with baxdrostat and LY3045697 pri-
marily inhibiting aldosterone synthase (cytochrome P450
[CYP]-11B2). Dexfadrostat not only targets CYP11B2
but also acts on placental aromatase, whereas osilo-
drostat inhibits both aldosterone synthase (CYP11B2) and
11p-hydroxylase (CYP11B1). Lorundrostat showed highly
selective inhibition of CYP11B2 in vitro, with 374-fold
selectivity for CYP11B2 versus CYP11B1 [14].
Regarding metabolism, baxdrostat undergoes various
pathways, including oxidation and N-dealkylation, whereas
osilodrostat is metabolized by multiple CYP enzymes and
UDP-glucuronosyltransferases, with no single enzyme

responsible for more than 25% of its clearance. The area
under the concentration—time curve (AUC), a measure of
drug exposure over time, increases proportionally with the
dose across all drugs. This is especially evident in patients
with renal impairment, in whom the AUC of baxdrostat
is notably higher than in individuals with healthy renal
function.

The maximum plasma concentration (C,,,,) also rises
with dose escalation for all ASIs. However, renal function
affects C,,, values, particularly for baxdrostat, which exhib-
its lower C,,, levels in patients with kidney failure. The time
to reach maximal plasma concentration varies between 1
and 4 h across the drugs within the class, depending on the
specific dose and patient characteristics. For LY3045697,
plasma concentrations peak rapidly, sometimes within 30
minutes when administered after a meal.

The plasma elimination half-life is significantly different
among ASIs. Baxdrostat demonstrates a relatively long half-
life of approximately 26-31 h, depending on renal function,
whereas the half-life of osilodrostat is shorter, around 4-5 h.
Lorundrostat shows a more consistent half-life of approxi-
mately 9-10 h, regardless of dosage.

Clearance rates also vary: baxdrostat displays a clearance
rate influenced by dietary salt intake, ranging from 3 to 5
L/h. Volume of distribution for baxdrostat ranges between
135 and 150 L, indicating extensive distribution in body
tissues. The proportion of unmodified drug excreted varies;
for baxdrostat, it is about 12% in patients with healthy renal
function but significantly lower in those with kidney failure.

The pharmacokinetics of these inhibitors are dose
dependent, as evidenced by proportional increases in both
AUC and C,,. LY3045697 demonstrates strong selectiv-
ity for CYP11B2 over CYP11B1, with a 39-fold difference,
establishing it as a highly specific ASI. Notably, the phar-
macokinetics of LY3045697 remain consistent between sin-
gle- and multiple-dose administrations, with minimal drug
accumulation. Patient variability is evident, particularly
in the coefficient of variation for several pharmacokinetic
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Fig.2 Flow chart of the
number of studies identified
and included in the systematic
review
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removed (n=51)

Records identified from
Databases and Registries
n=71

—

Identification

—

Records screened
n=20

Screening
@

Records sought for retrieval
n=20

Reports not retrieved
n=0

—

—

Reports assessed
for eligibility

Reports excluded:
* Enrolling patients with
Cushing disease (n=2)

—>

3
N
o

=

€

Reports from Databases
included in the review
n=13

Inclusion

Reports from Registries
included in the review
n=5

parameters, reflecting individual differences in metabolism
and drug clearance. Additionally, pharmacokinetic data for
BI 690517 and lorundrostat have not yet been published.

Table 3 summarizes the characteristics of clinical trials
investigating ASIs, highlighting both differences and com-
monalities in terms of study design, scope, and objectives.

These agents, including baxdrostat, BI 690517, dex-
fadrostat, lorundrostat, LY3045697, and osilodrostat, have
been tested primarily in phase I and Il randomized controlled
trials, with notable variations in dosing strategies, treatment
durations, and participant populations.

Baxdrostat and BI 690517 are notable for their exten-
sive dose-ranging investigations. Both drugs were tested
across multiple dosages, with baxdrostat evaluated in stud-
ies ranging from 0.5 mg to 10 mg, whereas BI 690517 tri-
als included doses as high as 40 mg. However, BI 690517

A\ Adis

was also incorporated in combination with empaglifiozin
in phase II trials, reflecting a broader focus on synergis-
tic treatments than with the primarily standalone testing of
baxdrostat [19, 20].

Trials of dexfadrostat and lorundrostat similarly empha-
sized dose escalation, but their approaches differed. Stud-
ies of dexfadrostat included both single- and multiple-dose
designs, with shorter treatment durations (1-8 days in phase
I and 8 weeks in phase II trials). In contrast, the Target-HTN
trial, performed with lorundrostat, spanned 8 weeks and
specifically stratified participants by plasma renin activity,
offering a more targeted exploration of treatment efficacy in
distinct patient subgroups [23].

Trials of LY3045697 and osilodrostat provide insight
into earlier stages of development. LY3045697 was tested
across a wide dose range (0.1-300 mg) in early phase I trials,
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Aldosterone Synthase Inhibitors for Resistant Hypertension

Fig.3 Molecular formulas of
the main aldosterone synthase
inhibitors in development for
the treatment of resistant hyper-
tension
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focusing on safety and tolerability [25]. Similarly, trials of
osilodrostat evaluated a variety of doses but extended into
phase II, where it was compared both with placebo and with
active controls such as eplerenone, setting it apart from the
others in terms of study design complexity [26].

Although the drugs share a common focus on hyperten-
sion or related conditions, their clinical trajectories reveal
diverse strategies. Baxdrostat and BI 690517 have under-
gone comprehensive dose-ranging studies, whereas dex-
fadrostat and lorundrostat trials have focused more on par-
ticipant stratification and escalation schedules. LY3045697
and osilodrostat reflect early-phase exploratory efforts, with
osilodrostat further distinguished by its inclusion of active
comparators. These differences illustrate varying priorities
in optimizing dosage, exploring combination therapies, and
tailoring interventions to specific patient populations.

Additional information about the ongoing clinical studies
testing ASIs for the treatment of RHT is provided in Table 4.

These trials vary significantly in terms of study phases,
designs, inclusion criteria, and expected BP outcomes.

Baxdrostat is being evaluated in three distinct phase III
clinical trials. These trials focus on participants with RHT,
characterized by elevated systolic BP despite being on a sta-
ble regimen of at least three antihypertensive medications,
including a diuretic. The studies include large-scale enrol-
ments, with one trial planning to recruit up to 2500 partici-
pants (NCT06268873), making it notably broader in scope

OSILODROSTAT

than other studies. The inclusion criteria for baxdrostat
trials also emphasize the need for controlled serum potas-
sium levels and adequate kidney function, with an estimated
glomerular filtration rate of >45 mL/min/1.73 m?. Addi-
tionally, one study (NCT06034743) differentiates between
subpopulations with uncontrolled hypertension versus RHT,
further refining its approach to patient selection. In line with
the importance of appropriate patient stratification, baseline
renin-angiotensin-aldosterone system activity, and dosing
considerations, the recent HALO study investigating CIN-
107 (baxdrostat) in patients with uncontrolled hypertension
did not demonstrate significant BP reductions at dose of
0.5-2 mg/day compared with placebo. This finding under-
scores the relevance of careful selection and trial design in
assessing the efficacy of ASIs.

In contrast, lorundrostat is being tested across multiple
phase II and III studies, reflecting a slightly earlier stage of
development than baxdrostat. The trials target patients with
varying degrees of hypertension and kidney function. For
example, phase II studies (such as NCT06150924) incorpo-
rated patients with albuminuria and estimated glomerular fil-
tration rate as low as 30 mL/min/1.73 m?, indicating a focus
on individuals with coexisting renal impairments. Lorun-
drostat trials also explored unique study designs, such as a
dose-escalation open-label arm (Part B of NCT06150924)
and an open-label extension study (NCT05968430) for
patients completing previous trials.
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Both drugs share similarities in terms of their reliance
on rigorous randomized, double-blind, placebo-controlled
designs. However, they diverge in their patient focus, with
baxdrostat trials targeting those with RHT on higher medi-
cation regimens and lorundrostat trials exploring broader
patient profiles, including those with renal dysfunction and
proteinuria. Additionally, lorundrostat trials incorporate
those with fewer participants in earlier phases but compen-
sate with long-term extension trials.

In summary, although both baxdrostat and lorundrostat
demonstrate potential in addressing RHT, their ongoing tri-
als reflect distinct strategies: baxdrostat trials lean toward
large-scale, late-phase studies, whereas lorundrostat trials
adopt a more exploratory and flexible approach, emphasiz-
ing kidney-related comorbidities and patient subpopulations.
These complementary approaches may ultimately offer
diverse therapeutic options for RHT.

3.2 Risk-of-Bias Assessment

The evidence regarding ASIs was thoroughly supported
by multiple studies that provided sufficient and reliable
information concerning critical methodological aspects.
Specifically, these studies reported robust details about the
allocation concealment process, the sequence generation
procedures, and the measures taken for personal assessments
and outcome evaluations. These methodological rigor ele-
ments were crucial in ensuring the reliability and validity of
the findings and are detailed in Table 5, which summarizes
the specific results and quality of the included studies.

4 Discussion

Pharmacokinetic analyses and available clinical data sug-
gest that ASIs represent a promising therapeutic option
for improving BP control in patients with RHT. However,
several critical questions remain regarding their safety and
long-term clinical applicability. The studies included in this
systematic review show that ASIs significantly reduce both
systolic and diastolic BP in patients with RHT. Specifically,
baxdrostat, lorundrostat, and dexfadrostat have demonstrated

dose-dependent BP reductions, with particularly notable
efficacy in individuals with elevated plasma aldosterone
concentrations. Moreover, the enzyme selectivity of cer-
tain ASIs, such as lorundrostat and LY3045697, for the
CYP11B2 enzyme (responsible for aldosterone synthesis)
over CYP11B1 (involved in cortisol synthesis), presents
a compelling advantage in terms of minimizing off-target
hormonal effects [28]. In contrast, osilodrostat (LCI699)
lacks this selectivity and inhibits both enzymes, leading
to cortisol suppression. This pharmacological profile has
led to its primary approval for the treatment of Cushing’s
syndrome rather than RHT [29]. Although osilodrostat has
shown BP-lowering effects in selected populations, includ-
ing patients with type 1 familial hyperaldosteronism [30], its
impact on the hypothalamic-pituitary-adrenal axis limits its
clinical applicability in RHT compared with more selective
ASIs such as baxdrostat and lorundrostat [31]. This is clini-
cally relevant, as inhibition of CYP11B1 can interfere with
cortisol production, potentially resulting in hypothalamic-
pituitary-adrenal axis suppression and other adverse hormo-
nal effects [32]. Therefore, ASIs with greater selectivity for
CYP11B2 are expected to provide a more favorable safety
profile, minimizing risks related to cortisol biosynthesis
[33]. This distinction is especially important in the context
of long-term therapy, since chronic cortisol suppression may
lead to adrenal insufficiency and associated complications
[34].

A pivotal consideration in the clinical use of ASIs for
RHT is their electrolyte safety, particularly regarding the risk
of hyperkalemia [35]. Although baxdrostat and lorundrostat
appear to exhibit a relatively benign electrolyte profile, with
a lower incidence of clinically significant hyperkalemia than
less selective agents such as osilodrostat [36], available evi-
dence suggests that the incidence of hyperkalemia is dose-
dependent, with higher doses associated with a greater likeli-
hood of electrolyte imbalances [37]. Moreover, in patients
with RHT, particularly those with chronic kidney disease
(CKD) or other comorbidities that affect potassium bal-
ance, the risk of hyperkalemia may be further exacerbated
[37]. This presents a significant concern, as hyperkalemia
can lead to serious complications, including arrhythmias,
muscle weakness, and even life-threatening cardiovascular

Table 5 Outcomes of the risk-of-bias evaluation of the included studies using version 2 of the Cochrane risk-of-bias tool for randomized trials

Drugs Bias arising from the Bias due to deviations from Bias due to miss-  Bias in measure- Bias in selection of
randomization process  intended interventions ing outcome data  ment of the outcome the reported results
Baxdrostat Low risk Low risk Low risk Low risk Low risk
Dexfadrostat Low risk Low risk Low risk Low risk Low risk
Lorundrostat Low risk Low risk Low risk Low risk Low risk
LY3045697 Low risk Low risk Low risk Low risk Low risk
Osilodrostat (LCI699)  Low risk Low risk Low risk Low risk Low risk
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events [38]. Consequently, careful monitoring of potassium
levels is essential, especially during the initiation and titra-
tion phases of therapy, to ensure that patients do not experi-
ence dangerous electrolyte disturbances. Pharmacokinetics
also play a crucial role in the clinical application of ASIs.
For instance, baxdrostat has a long half-life (26-31 h), which
allows for once-daily administration, thus improving patient
adherence to treatment. In contrast, ASIs with shorter half-
lives, such as osilodrostat (4-5 h), require more frequent
dosing, which may contribute to fluctuations in BP and
increase the risk of adverse effects. The pharmacokinetic
properties of these drugs are important not only for deter-
mining their dosing schedules but also for understanding
their potential for accumulation in the body, particularly in
patients with renal insufficiency. In patients with impaired
renal function, the clearance of ASIs may be reduced, lead-
ing to drug accumulation and a higher risk of adverse effects,
such as hyperkalemia and hypotension.

Another important consideration is whether ASIs could
be a suitable option for RHT in facilities capable of per-
forming RDN. RDN has emerged as a potential treatment
for patients with RHT, particularly those with sympathetic
overactivity. Given that ASIs target aldosterone synthesis
whereas RDN modulates renal sympathetic nerve activity,
there is potential for these approaches to be complemen-
tary. Future investigations should explore the therapeutic
interplay between ASIs and RDN or assess ASIs as viable
alternatives in patients with disease refractory to interven-
tional approaches. Head-to-head comparative studies evalu-
ating ASIs versus RDN in the management of RHT could
yield valuable insights into their relative efficacy, safety, and
long-term clinical utility. Despite the promising efficacy and
safety profile demonstrated thus far, significant knowledge
gaps remain, particularly concerning long-term cardiovascu-
lar outcomes and the use of ASIs in clinically complex, high-
risk subpopulations. One of the most urgent priorities is the
conduct of well-powered, long-duration trials that evaluate
the sustained effectiveness and safety of ASIs across diverse
patient cohorts, as most of the current evidence derives from
short-term studies with narrow inclusion criteria.

In particular, future studies should enroll patients with
prevalent comorbidities such as diabetes, CKD, and car-
diovascular disease, as these conditions may alter the phar-
macokinetics and safety profiles of ASIs [20]. In CKD,
elevated aldosterone may also contribute to disease pro-
gression via pro-inflammatory and fibrotic mechanisms
independent of BP control [39]. Importantly, patients
with coexisting RHT and CKD have limited therapeutic
options, particularly due to the electrolyte-related con-
straints of many antihypertensive agents. In this context,
vicadrostat (BI 690517), a novel, potent, selective ASI,
is under development for the treatment of CKD with or
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without concurrent diabetes. Early phase studies have
demonstrated a favorable benefit-risk evaluation in healthy
volunteers [40], and a phase III randomized controlled trial
is ongoing [41]. As research progresses, long-term data
will also be crucial for evaluating the durability of BP
reduction with ASI therapy and assessing the long-term
cardiovascular outcomes of patients treated with these
agents.

Beyond RHT, ASIs may also offer benefit in patients
with uncontrolled essential hypertension, particularly
those with evidence of aldosterone excess. In patients
with primary aldosteronism, especially those with bilateral
adrenal hyperplasia or who are non-surgical candidates,
ASIs have demonstrated significant BP-lowering effects,
potentially offering a mechanistically superior approach
over receptor blockade alone [42]. ASIs may also prove
beneficial in other aldosterone-driven phenotypes, such as
obesity, type 2 diabetes mellitus, and CKD, where inap-
propriate renin-angiotensin-aldosterone system activation
is often present despite normovolemia. To explore this
potential, well-designed randomized controlled trials are
required to identify subgroups most likely to benefit.

Randomized controlled trials comparing ASIs with
standard antihypertensive therapies, in both uncontrolled
hypertension and RHT, are needed to fully define their
therapeutic positioning. In this regard, the recently pub-
lished lorundrostat HTN trial [24] provides compelling
evidence supporting the clinical utility of ASIs in patients
with uncontrolled hypertension or RHT. Participants were
randomized to receive lorundrostat 50 mg/day for 6 weeks
followed by 100 mg/d for 6 weeks, lorundrostat 50 mg/d
for 12 weeks, or placebo for 12 weeks. The results rein-
force the therapeutic potential of lorundrostat in these
populations. In the pooled cohort, 6 weeks of treatment
with lorundrostat 50 mg/day led to a significant reduction
in office systolic BP compared with placebo (—8.8 mmHg;
P<0.001). In the RHT subgroup (i.e. patients receiving
three or more antihypertensive agents), lorundrostat 50
mg/day produced an even greater reduction in office sys-
tolic BP (-9.0 mmHg; P<0.001) relative to placebo. In
addition, prospective cohort studies and real-world obser-
vational data could offer valuable insights into the long-
term safety and effectiveness of ASIs across a broader
spectrum of patients with hypertension. Such research will
be critical to establishing the definitive clinical role of
ASIs and to optimizing their integration into hypertension
treatment algorithms. Finally, head-to-head comparative
trials between ASIs and other fourth-line treatments for
RHT, such as MRAs, are warranted. Although MRAs have
proven efficacy in BP reduction in patients with hyperaldo-
steronism, they are frequently associated with undesirable
side effects, including hyperkalemia, sexual dysfunction,
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and gynecomastia. If ASIs demonstrate comparable anti-
hypertensive efficacy but with an improved safety and tol-
erability profile, they could emerge as a preferred alterna-
tive, particularly for patients who are intolerant to MRAs
or experience significant adverse effects.

5 Conclusions

ASIs represent a promising therapeutic strategy for manag-
ing RHT, supported by encouraging pharmacological and
clinical evidence. Data provide valuable insights into their
mechanisms of action, pharmacokinetic properties, and
potential therapeutic applications.

Evidence suggests that baxdrostat, lorundrostat, and dex-
fadrostat may provide effective BP control with an accept-
able safety profile in patients with uncontrolled hypertension
or RHT. In addition, given that ASIs target aldosterone syn-
thesis and RDN modulates renal sympathetic nerve activity,
there is potential for these approaches to be complementary
in patients with difficult-to-treat hypertension.

Further investigations are needed to clarify the role of
ASIs in clinical practice, optimize treatment protocols, and
evaluate their long-term efficacy and safety. Research should
also explore the potential application of ASIs in patients
with hypertension without RHT and assess their role in set-
tings where RDN is available.

Well-designed randomized controlled trials and real-
world observational studies will be essential to define the
optimal integration of ASIs into hypertension management
across diverse patient populations.
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