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ABSTRACT

Background: Aldosterone synthase inhibitors (ASIs) represent a novel therapeutic strategy targeting aldosterone biosynthesis
in patients with uncontrolled and/or resistant hypertension.

Objectives: To assess the efficacy and safety of ASIs in the treatment of uncontrolled and/or resistant hypertension and to
explore predictors of treatment response.

Methods: PubMed, Embase, Cochrane Central, and Clinical Trials.gov were systematically searched for randomised controlled
trials (RCTs) comparing ASIs with placebo in adults with uncontrolled and/or resistant hypertension from inception to
February 2026. The primary outcome was a change in systolic blood pressure (SBP). Secondary outcomes included blood
pressure control and safety endpoints. Random-effects models estimated pooled mean differences (MD) and risk ratios (RR)
with 95% confidence intervals (Cls). Meta-regression explored treatment-effect modifiers. The protocol was registered with
PROSPERO (CRD420251266257).

Results: Seven RCTs comprising 2831 patients were included. Compared with placebo, ASIs significantly reduced SBP
(MD: -6.91 mmHg; 95% CI: -8.93 to -4.89; p < 0.001) and improved BP control (RR 1.65, 95% CI 1.20-2.26; p = 0.002).
ASIs increased the risk of adverse events (RR 1.32,95% CI 1.21-1.44; p < 0.001), including renal dysfunction (RR 3.00, 95%
CI 1.72-5.25), hypotension (RR 2.78,95% CI 1.54-5.00), hyponatraemia (RR 2.31, 95% CI 1.45-3.67) (all p < 0.001), and
hyperkalaemia across all severities (RR 7.25 [mild], 6.04 [moderate], and 4.43 [severe]; all p < 0.002). Mortality, serious adverse
events and severe adverse events did not differ significantly. Meta-regression showed baseline SBP predicted BP control,
whereas dose, agent type, and follow-up duration did not.

Conclusion: ASIs significantly reduce SBP and improve BP control in uncontrolled and/or resistant hypertension but
increase electrolyte and renal adverse events. Longer-term trials are needed to define optimal dosing, safety, and cardiovascular
outcomes.
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INTRODUCTION

Hypertension affects more than 1 billion people globally
and remains one of the leading modifiable risk factors for
cardiovascular and renal disease.(1-3) Despite the availa-
bility of multiple effective antihypertensive agents, achiev-
ing and maintaining blood pressure (BP) control remains
a major global challenge and contributes substantially to
morbidity and mortality.(1-4) This challenge is particularly
important in patients with uncontrolled and/or resistant
hypertension, in whom BP remains above target despite
background therapy.(1-3,5) This residual therapeutic gap
has created a critical need for novel antihypertensive agents
and exploration of alternative drug targets.

Aldosterone is a key downstream effector hormone of
the renin-angiotensin-aldosterone system (RAAS) and
plays a fundamental role in BP regulation.(6,7) Increasing
evidence suggests that aldosterone dysregulation is an
under-recognised and potentially dominant contributor to
uncontrolled and/or resistant hypertension, with up to 30%
of patients with resistant hypertension demonstrating overt
or subclinical primary aldosteronism.(7,8) Beyond classical
primary aldosteronism, autonomous aldosterone produc-
tion may exist across a spectrum of hypertension phenotypes
and contribute to persistent BP elevation despite multidrug
antihypertensive therapy.(7,9) Activation of the mineralo-
corticoid receptor by aldosterone promotes sodium and
water reabsorption in the distal nephron, increases potas-
sium and hydrogen excretion, and leads to subsequent vol-
ume expansion.(4,5,10) Furthermore, aldosterone has been
implicated in vascular remodelling, renal fibrosis and pro-
gression to chronic kidney disease.(10,11) Pharmacological
inhibition of this pathway is therefore an established strat-
egy for BP reduction.(4,6) Mineralocorticoid receptor
antagonists (MRAs), particularly spironolactone, are rec-
ommended as fourth-line agents for resistant hyperten-
sion and have proven efficacy. However, their use is limited
by the associated electrolyte disturbances and endocrine
adverse effects, often necessitating discontinuation.(2,4,12)

Aldosterone synthase inhibitors (ASIs) are a novel ther-
apeutic class that directly suppresses aldosterone biosyn-
thesis by inhibiting CYP11B2, the enzyme involved in
the terminal steps of aldosterone production.(4,5) Unlike
MRAs, which block downstream receptor activation, ASIs
inhibit aldosterone production upstream and may therefore
attenuate both genomic and non-genomic aldosterone-me-
diated effects.(7,13) This strategy may additionally address
“aldosterone escape” observed during chronic RAAS inhi-
bition and potentially provide a more mechanism-directed
approach to resistant hypertension.(7) There are currently
four highly effective ASIs under investigation: baxdrostat,
lorundrostat, dexfadrostat and vicadrostat.(7) Recent trials
of baxdrostat and lorundrostat have demonstrated clini-
cally meaningful reductions in BP comparable to those of
some of the most effective currently available antihyper-
tensive drug classes, although concerns remain regarding

electrolyte disturbances, renal dysfunction, cost, and long-
term safety.(7,14-16)

Although previous syntheses and randomised trials have
demonstrated BP-lowering signals with ASIs, these stud-
ies did not include the HALO trial, and none have con-
ducted extensive meta-regression analyses of factors that
determine response to ASIs.(11,14-20) We therefore per-
formed an up-to-date systematic review and meta-analysis
of RCTs to evaluate ASIs in adults with uncontrolled and/
or resistant hypertension. We further performed meta-
regression analyses to explore whether ASI dose, agent
type, follow-up duration, and baseline systolic BP modified

treatment effects.

MATERIAL AND METHODS

This meta-analysis was prospectively registered with
the International Prospective Register of Systematic
Reviews (PROSPERO) (Registration number:
CRD420251266257). The study was conducted in accord-
ance with the methodological recommendations of the
Cochrane Collaboration and reported in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.(21) Ethics com-
mittee approval was not required, as this study utilised
aggregated data from previously published studies and did

not involve analysis of individual-level patient data.

SEARCH STRATEGY

We conducted a systematic search of PubMed, Embase
and Cochrane Central Register of Controlled Trials
(CENTRAL) from inception to February 2026 for studies
published in English Language with the following medical
subject heading terms: (“Resistant hypertension”[Mesh]
OR “resistant hypertension” OR “uncontrolled hyperten-
sion” OR “treatment-resistant hypertension” OR “refrac-
tory hypertension” OR “uncontrolled hypertension” OR
“difficult-to-treat hypertension” OR “poorly controlled
hypertension”) AND (“Aldosterone synthase inhibitor”
OR “aldosterone synthesis inhibitor” OR “Aldosterone
Synthase Inhibit*” OR “CYP11B2 inhibitor” OR “aldos-
terone biosynthesis inhibitor” OR “mineralocorticoid
synthesis inhibitor” OR ASIs OR “Selective CYP11B2
inhibitor” OR “Aldosterone biosynthesis blocker” OR
“baxdrostat” OR “CIN-107" OR “(3S,3aR,6aS)-2-
((1R,2R)-2-hydroxycyclohexyl)-N-(1H-imidazol-4-
ylmethyl)-hexahydrofuro[3,2-b]pyrrole-3-carboxamide”
OR “CID 137347801” OR LCI699 OR osilodrostat
OR FAD286 OR LY3045697 OR Dexfadrostat OR
“dexfadrostat  phosphate” OR  lorundrostat OR
“(4S,5R)-5-(hydroxymethyl)-1-(4-isopropylphenyl)-3-
oxabicyclo[3.1.0]hexane-2,4-diol” OR “CS-3150" OR
“1392587-81-7"). Two authors (UGA and MV) manually
searched the references of included studies and previous
reviews. The search strategies for all electronic databases
are provided in Supplementary Table S1.
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ELIGIBILITY CRITERIA

Studies were included if they met the following eligibil-
ity criteria: (1) peer-reviewed randomised controlled trials
(RCTs); (2) compared an ASI with a placebo; (3) enrolled
adults with uncontrolled and/or resistant hypertension;
(4) reported at least one clinical outcome of interest. We
excluded studies with (1) no control group; (2) enrolled
patients with primary hypertension; (3) did not report any
outcomes of interest; (4) editorials, conference abstracts,
case reports/ series, and reviews.

OUTCOMES

The primary efficacy outcome was the change in systolic
blood pressure (SBP). Secondary outcomes comprised
change in diastolic blood pressure (DBP), achievement
of BP control, and safety endpoints, including overall
and serious adverse events, renal dysfunction (including
changes in estimated glomerular filtration rate [eGFR]),
electrolyte abnormalities (including hyperkalaemia and
hyponatraemia), symptomatic hypotension, and all-cause
mortality. Additional exploratory outcomes included mean
changes in plasma aldosterone and plasma renin activity.

DATA EXTRACTION AND ENDPOINTS

Article screening was performed using Rayyan.ai software
by seven independent reviewers (UGA, MM, MV, AMM,
FM, SM, and KR) after removing duplicates, using a
standardised form. They were blinded to each other’s deci-
sions. The following study characteristics were extracted:
(1) author; (2) journal name; (3) year of publication; (4)
sample size; (5) patient baseline characteristics; and (6)
follow-up period. Any discrepancies were resolved through
consensus.

QUALITY ASSESSMENT

Risk of bias for individual RCTs was assessed using the
Cochrane Risk of Bias tool version 2 (RoB 2).(22) The
Cochrane Collaboration’s tool for assessing risk of bias in
randomised trials judges RCTs as “high risk of bias,” “low
risk of bias,” or “some concerns” based on five domains.
Two independent authors (UGA and MM) performed
the risk-of-bias assessment, with disagreements resolved
by consensus or discussion with other authors. The layout
was produced by the RobVis tool.(23) Sensitivity analy-
ses were conducted using a leave-one-out approach for all
outcomes, sequentially excluding each study to evaluate
the robustness of the pooled estimates and the influence of
individual studies on heterogeneity. Funnel-plot analysis of
individual study weights against point estimates was used
to check for evidence of publication bias.

SUBGROUP ANALYSES

Prespecified subgroup analyses were conducted according
to ASI type (baxdrostat versus lorundrostat) to explore

potential effect modification. Interaction between sub-
groups was assessed using a x? test for subgroup differences,
with p < 0.10 considered indicative of significant interac-
tion, in accordance with Cochrane recommendations.(22)

STATISTICAL ANALYSIS

Treatment effects were expressed as pooled risk ratios (RRs)
for dichotomous outcomes and mean differences (IMDs)
for continuous outcomes, with 95% confidence intervals
(CIs). The DerSimonian and Laird random-effects model
was used to assess all outcomes. Heterogeneity was eval-
uated with Cochran’s Q_test, Higgins and Thompson’s
12 statistics, and ©* (tau-squared), estimated using the
restricted maximum-likelihood method, and categorised
as low (I* 0-25%), moderate (26-50%), or high (>50%).
Data handling followed the Cochrane Handbook recom-
mendations.(22) Data conversions were performed using
the methods of Luo and Wan.(24,25) A two-sided p-value
<0.05 was considered statistically significant. All analyses
were performed using R (version 4.5.2; R Foundation for
Statistical Computing) and RevMan (version 5.4.1; Nordic
Cochrane Centre, Copenhagen, Denmark).

RESULTS
Study selection and baseline characteristics

'The literature search identified 312 records (Figure 1). After
removing duplicates and screening titles and abstracts, 24
studies were deemed eligible for full-text review. Of these,
seven RCTs were included in the final analysis, encom-
passing both early-phase exploratory studies and larger
confirmatory trials.(14-20) A total of 2831 patients with
uncontrolled and/or resistant hypertension were included,
of whom 1124 (39.7%) received standard-dose ASIs, 852
(30.1%) received higher-dose regimens, and 855 (30.2%)
received a placebo. The included trials evaluated two ASIs:
four studies assessed baxdrostat, while three studies inves-
tigated lorundrostat.(14-20) The mean age of participants
was 62.5 years, with broadly comparable demographic pro-
files across studies. Baseline SBP was high and ranged from
140.0 to 153.2 mmHg. Baseline comorbidities varied across
studies; notably, the trial by Dwyer et al. included a higher
proportion of patients with diabetes mellitus and impaired
renal function than other trials.(19) Follow-up duration
ranged from 8 weeks in most studies to 28 weeks in the trial
by Dwyer et al.(19) Detailed characteristics of the included
studies are presented in Table 1, including baseline demo-
graphics, comorbidities, and treatment regimens.

POOLED ANALYSIS OF ALL STUDIES
Efficacy outcome

A pooled analysis of all included trials demonstrated that
treatment with ASIs was associated with a significant
reduction in SBP compared with placebo. The pooled MD
in least-squares mean SBP was —6.91 mmHg (95% CI
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Figure 1: PRISMA flow diagram of study screening and selection

-8.93 to —4.89; p < 0.001), with moderate heterogeneity
(I = 55.2%; Figure 2). In addition, patients receiving ASIs
were significantly more likely to achieve BP control com-
pared with those receiving placebo (RR 1.65,95% CI 1.20-
2.26; p = 0.002), although this outcome was also associated
with moderate between-study heterogeneity (I* = 77.4%;
Figure 3).

Safety Outcomes

ASIs were associated with a higher incidence of any
adverse events compared with placebo (RR 1.32, 95% CI
1.21-1.44; p < 0.001; I? = 4.1%; Figure 4). With respect to
specific adverse outcomes, ASIs were associated with signif-
icantly increased risks of renal dysfunction (RR 3.00, 95%
CI 1.72-5.25; p < 0.001; I> = 0%; Supplementary Figure
S1), hypotension (RR 2.78,95% CI 1.54-5.00; p <0.001; I?
= 0%; Supplementary Figure S2), hyponatraemia (RR 2.31,
95% CI 1.45-3.67; p < 0.001; I* = 18.8%; Supplementary
Figure S3), mild hyperkalaemia (RR 7.25, 95% CI 4.53-
11.60; p < 0.001; I* = 0%; Supplementary Figure S4),

moderate hyperkalaemia (RR 6.04, 95% CI 3.32-11.00; p
< 0.001; I = 0%; Supplementary Figure S5), and severe
hyperkalaemia (RR 4.43, 95% CI 1.71-11.48; p = 0.002;
I? = 0%; Supplementary Figure S6). ASIs were associated
with increased risks of hyperkalaemia across all sever-
ity categories, although severe events remained relatively
infrequent. There were no significant differences between
ASIs and placebo with respect to all-cause mortality (RR
0.92,95% CI 0.25-3.39; p = 0.903; I? = 0%; Figure 5), seri-
ous adverse events (RR 1.42,95% CI 0.86-2.34; p = 0.175;
I? = 22.7%; Supplementary Figure S7), or severe adverse
events (RR 1.31, 95% CI 0.85-2.02; p = 0.227; I* = 0%;
Supplementary Figure S8).

SUB ANALYSES BASED ON THE DOSE OF ASls

In prespecified subgroup analyses stratified by dose, high
dose ASIs were associated with a significantly higher
incidence of overall adverse events compared with pla-
cebo (RR 1.33,95% CI 1.16-1.54; p < 0.001; I* = 34.4%;
Figure 4). In addition, high dose therapy was associated
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ASls
Studies mean SD Total

dose = Standard dose

Advance-HTN 2025 -15.40 18.80 94
BaxHTN 2025 -14.50 16.50 264
BrigHTN 2023 -17.50 16.61 69
FigHTN 2026 -9.00 21.46 50
HALO 2023 -16.00 12.34 58
Launch-HTN 2025 -19.00 31.29 538
Target-HTN 2023  -13.70 14.29 28
Total (95% CI) 1101

Heterogeneity: Tau® = 12.1502; Chi” = 17.84, df = 6 (P = 0.0067); I = 66.4%

dose = High dose
Advance-HTN 2025 -13.90 18.01 96

BaxHTN 2025 -156.70 16.15 266
BrigHTN 2023 -20.30 17.19 67
FigHTN 2026 -7.20 22.19 55
HALO 2023 -19.80 12.29 55

Launch-HTN 2025 -15.70 29.63 270
Target-HTN 2023 -11.90 14.00 25
Total (95% CI) 834
Heterogeneity: Tau” = 5.1272; Chi” = 11.05,

Total (95% ClI) 1935
Heterogeneity: Tau® = 7.6259; Chi” = 29.05,

Placebo Mean Difference
mean SD Total Weight LSMD 95% CI IV, Random, 95% CI
-7.40 19.53 94 6.9% -8.00 [-13.48;-2.52] —s—

-5.80 16.88 266 10.9% -8.70 [-11.54;-5.86] —-
-9.40 1578 69 7.0% -8.10 [-13.51;-2.69] —&—
-7.20 2066 48 4.1% -1.80 [-10.14; 6.54] o
-16.60 12.34 61 8.3% 0.60 [-3.84; 5.04] —=—
-7.90 3046 272 8.3% -11.10 [-15.58;-6.62] —H—
-4.90 1400 29 49% -880 [-16.15;-1.45] ——&——
839 50.5% -6.77 [-10.05; -3.49] —~
-7.40 1953 94 7.1% -6.50 [-11.84;-1.16] —8—
-5.80 16.88 266 11.0% -9.90 [-12.71;-7.09] —-
-9.40 1578 69 6.8% -10.90 [-16.45;-5.35] —f4——
-7.20 2066 48 42% 000 [-8.28; 8.28] =
-16.60 12.34 61 8.3% -3.20 [-7.69; 1.29] =
-7.90 3046 272 7.4% -7.80 [-12.86;-2.74] —E—
-4.90 1400 29 4.8% -7.00 [-14.49; 0.49] —f—
839 49.5% -7.10 [-9.70; -4.51] -
df =6 (P = 0.0869); I’ = 45.7%
1678 100.0% -6.91 [-8.93; -4.89] - —

df = 13 (P = 0.0064); I = 55.2% f

Test for overall effect: Z =-6.70 (P < 0.01)
Test for subgroup differences: chi’ = 0.02,df =1 (P =0.8767)

-1 -10 -5 O 5 10 15
Favors ASIs Favors Placebo

Figure 2: Least squares mean change in systolic blood pressure with standard and high dose

ASis Placebo Risk Ratio
Studies Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
High dose
BaxHTN 2025 106 265 49 262 19.8% 2.14 [1.60; 2.87] ——
FigHTN 2026 17 55 8 48 10.2% 1.85 [0.88;3.91] =
HALO 2023 43 60 36 64 20.3% 1.27 [0.97; 1.67] HE-
Total (95% Cl) 166 380 93 374 50.3% 1.68 [1.15; 2.45] -
Heterogeneity: Tau® = 0.0697; Chi’ = 6.67, df = 2 (P = 0.0356); I’ = 70%
Test for overall effect: Z = 2.68 (P = 0.007)
Standard dose
BaxHTN 2025 104 264 49 262 19.7% 2.11 [1.57;2.82] -
FigHTN 2026 21 50 8 48 10.8% 2.52 [1.24;5.13] ——
HALO 2023 33 62 36 64 19.2% 0.95 [0.69; 1.30] —&—
Total (95% Cl) 158 376 93 374 49.7% 1.65 [0.90; 3.00] —eagE—
Heterogeneity: Tau® = 0.2302; Chi’ = 15.22, df = 2 (P = 0.0005); I = 86.9%
Test for overall effect: Z = 1.62 (P = 0.105)
Total (95% Cl) 324 756 186 748 100.0% 1.65 [1.20; 2.26]
Heterogeneity: Tau’ = 0.1088; Chi° = 22.09, df = 5 (P = 0.0005); I’ = 77.4%' T ! !
Test for overall effect: Z = 3.10 (P = 0.002) 0.2 0.5 1 2 5

Test for subgroup differences: Chi’ = 0.00, df = 1 (P =0.9572)

Favors Placebo Favors ASls

Figure 3: Proportion of participants who achieve SBP control <130 mmHg

with increased risks of renal dysfunction (RR 3.38, 95%
CI 1.55-7.39; p = 0.002; I* = 0%; Supplementary Figure
S1) and hypotension (RR 2.67, 95% CI 1.15-6.21; p =
0.022; I* = 0%; Supplementary Figure S2). However,
there were no significant differences in all-cause mor-
tality (RR 1.81, 95% CI 0.37-8.92; p = 0.464.; I* =
0%; Figure 5) or serious adverse events (RR 1.62, 95%
CI 0.70-3.77; p = 0.263; I* = 40.2%; Supplementary
Figure S7) between high dose ASIs and placebo.
Similarly, standard-dose ASIs were associated with an
increased risk of renal dysfunction compared with pla-
cebo (RR 2.66, 95% CI 1.20-5.91; p = 0.02; I* = 0%;
Supplement Figure S1), consistent with findings in
the overall cohort. In contrast, all-cause mortality (RR
0.24, 95% CI 0.02-2.27; p = 0.211; I* = 0%; Figure 5)
and severe adverse events (RR 0.92, 95% CI 0.49-1.75;
p = 0.811; I? = 0%; Supplementary Figure S8) remained

comparable between standard dose ASIs and placebo.
There was no significant interaction between dose and
treatment effect across any of the outcomes assessed (all
p-values for subgroup differences > 0.5).

QUALITY ASSESSMENT

'The appraisal of RCTs included in the meta-analysis is
reported in Supplementary Figure S9. Overall, all studies
were double-blinded, and the outcomes were also adjudi-
cated independently and hence deemed at low risk of bias
across domains. Visual inspection of the funnel plot of the
mean change in SBP reduction did not demonstrate sub-
stantial asymmetry. Egger’s regression test did not iden-
tify evidence of small-study effects (intercept = 1.63, 95%
CI -0.63, 3.89; p = 0.183; Supplementary Figure S10).

Similarly, no evidence of publication bias was observed
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ASIs Placebo Risk Ratio
Studies Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
High dose
Advance-HTN 2025 64 95 4 95 8.8% 1.39 [1.08;1.79]
BaxHTN 2025 119 266 109 264 12.2% 1.08 [0.89; 1.32]
BrigHTN 2023 32 67 28 69 45% 1.18 [0.81;1.72]
FigHTN 2026 52 63 35 64 88% 1.51 [1.18;1.94]
HALO 2023 3 60 5 64 0.4% 064 [0.16;2.56]
Launch-HTN 2025 151 270 98 270 12.7% 1.54 [1.27;1.86]
Target-HTN 2023 15 25 12 29 24% 1.45 [0.85;2.48]
Total (95% CI) 436 846 333 855 49.7% 1.33 [1.16; 1.54]
Heterogeneity: Tau’ = 0.0127; Chi° = 9.14, df = 6 (P = 0.1657); I = 34.4%
Test for overall effect: Z = 3.99 (P < 0.001)
Standard dose
Advance-HTN 2025 61 94 48 95 85% 1.34 [1.04;1.73] -
BaxHTN 2025 125 264 109 264 12.6% 1.15 [0.95; 1.39] =
BrigHTN 2023 36 69 28 69 4.8% 1.29 [0.89; 1.85] £
FigHTN 2026 48 65 35 64 8.0% 1.35 [1.04;1.76] —£—
HALO 2023 6 62 5 64 06% 1.24 [0.40; 3.85]
Launch-HTN 2025 289 538 98 270 13.9% 1.48 [1.24;1.77] &=
Target-HTN 2023 12 28 12 29 1.9% 1.04 [0.56; 1.90]
Total (95% ClI) 577 1120 333 855 50.3% 1.31 [1.17; 1.47] *
Heterogeneity: Tau’ = 0.0030; Chi’ = 4.35, df = 6 (P = 0.6293); I = 0%
Test for overall effect: Z=4.72 (P < 0.001)
Total (95% CI) 1013 1966 666 1710 100.0% 1.32 51.21; 1.44] +
Heterogeneity: Tau” = 0.0060; Chi” = 13.56, df = 13 (P = 0.4058); I’ = 4.1% f f f !
Test for overall effect: Z=6.31 (P < 0.001) 0.2 0.5 1 2 5
Test for subgroup differences: Chi’=0.04, df = 1 (P =0.8383) Favors ASIs Favors Placebo

Figure 4: The incidence of any adverse events

on funnel plot inspection of the proportion of patients
that achieved SBP < 130 mmHg or Egger’s test (intercept
= -1.46, 95% CI —4.77, 1.85; p = 0.436; Supplementary
Figure S11). These findings suggest non-statistically sig-
nificant small-study effects. However, it should be inter-
preted with caution, given the limited number of included
studies. Each point represents an individual study or
comparison. The distribution appears symmetrical around
the pooled effect estimate, with no evidence of small-
study effects. Egger’s regression test was not statistically

AsSis Placebo Risk Ratio

Studies Total Total RR 95% ClI MH, Random, 95% CI

High dose

Advance-HTN 2025 1 o5 o 95 16.7% 3.00 [0.12; 72.72] — 83—

BaxHTN 2025 o 26 1 264 16.8% 3.33 [0.14; 79.65] —

BrigHTN 2023 o 67 o 6s 0.0%

FigHTN 2026 o 63 O 64 0.0%

HALO 2023 1 60 o 64 16.7% 3.20 [0.13; 77.01] — =

Launch-HTN 2025 o 270 1 270 16.6% 0.33 [0.01; 8.15] —s—

Target-HTN 2023 o 25 o 29 0.0%

Total (95% CI) 2 606 2 855 66.8% 1.81 [0.37; 8.92] ——————

Heterogeneity: Tau” = 0: Chi° = 1.44, df = 3 (P = 0.6968): I° = 0%

Test for overall effect: Z = 0.73 (P = 0.464)

Standard dose

Advance-HTN 2025 o 94 o 95 0.0%

BaxHTN 2025 o 264 1 264 16.6% 0.33 [0.01; 8.15] ———

BrigHTN 2023 o 69 o 68 0.0%

FigHTN 2026 o 65 O 64 0.0%

HALO 2023 o 62 o 64 0.0%

Launch-HTN 2025 o 538 1 270 16.6% 0.17 [0.01; 4.10] —&B&—F——

Target-HTN 2023 o 28 o 29 0.0%

Total (95% CI) 0_1120 2 855 33.2% 0.24 [0.02; 2.27] ——————

Heterogeneity: Tau” = 0: Chi° = 0.09, df = 1 (P = 0.7653): I° = 0%

Test for overall effect: Z = -1.25 (P = 0.211)

Total (95% CI) 2 1726 4 1710 100.0% 0.92 [0.25; 3.39] ———

Heterogeneity: Tau” = 0: Chi° = 3.61, df = 5 (P = 0.6064): I° = 0.0% r T T 1

Test for overall effect: Z = -0.12 (P_= 0.903) 0.01 0.1 1 100

Test for subgroup differences: Chi® = 2.09, df = 1 (P = 0.1486) Favors ASls Favors Placebo
Figure 5: The incidence of all-cause mortality

A leave-one-out sensitivity analysis plot was performed for
all outcomes (least-squares mean change in SBP and pro-
portion of participants that achieve BP control of < 130
mmHg) with 12 > 50% to evaluate the influence of individ-
ual studies on the overall effect estimates and heterogeneity.
‘There was no significant reduction in heterogeneity among
studies for the mean change in SBP and the proportion
of participants that achieved SBP <130 mmHg with the
removal of any of the studies (Supplementary Figures S12
and S13). Similarly, the leave-one-out sensitivity analysis
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for the other outcomes did not show any change with the
removal of the studies.

META-REGRESSION ANALYSES

Meta-regression analyses demonstrated that ASI dose
(standard vs high), drug type (baxdrostat vs lorundrostat),
baseline SBP, and follow-up duration were not significantly
associated with the magnitude of mean SBP reduction (all
p > 0.05, Supplementary Figure S14). None of these varia-
bles explained between-study heterogeneity (R* = 0%), and
residual heterogeneity remained moderate (I* = 56-60%).
In contrast, for the outcome of achieving SBP control
(<130 mmHg), meta-regression demonstrated a significant
association with baseline SBP (B = 0.18, 95% CI 0.07-
0.29; p = 0.002; Supplementary Figure 15). This variable
accounted for a substantial proportion of between-study
heterogeneity (R* = 84.8%), with residual heterogeneity
markedly reduced (I? = 32.4%) and no longer statistically
significant. By comparison, ASI dose (p = 0.919) and fol-
low-up duration (p = 0.146) were not significant effect
modifiers of BP control, and heterogeneity remained sub-

stantial in these models (Supplementary Table S2).

DISCUSSION

In this systematic review and meta-analysis of seven RCTs
including 2831 patients with uncontrolled and/or resistant
hypertension, ASIs were associated with significant reduc-
tions in SBP and a greater likelihood of achieving target
BP compared with placebo. These benefits were accompa-
nied by increased risk of adverse events, particularly elec-
trolyte disturbances and renal effects, although the risks
of serious adverse events and mortality were not signifi-
cantly increased. Meta-regression analyses demonstrated
that treatment response was not significantly influenced by
ASI dose, treatment duration, or specific agent, suggesting
a class effect with a potential plateau in antihypertensive
efficacy. In contrast, baseline SBP emerged as the primary
determinant of BP control and explained a substantial pro-
portion of between-study heterogeneity. Collectively, these
findings support a consistent antihypertensive effect of
ASIs, with treatment response appearing to be driven more
by baseline disease severity than treatment intensification.

'The magnitude of SBP reduction observed in this anal-
ysis is clinically relevant because the included populations
had high BP despite adequate and appropriate background
antihypertensive treatment. In this context, an additional
placebo-corrected reduction of approximately 7 mmHg
may represent a meaningful incremental benefit and may
potentially translate into significant cardiovascular risk
reduction.(1,2) This increased likelihood of achieving SBP
control further supports the clinical relevance of ASI ther-
apy beyond average BP reduction alone.

'The BP reductions observed with ASIs are biologically
plausible and consistent with upstream suppression of
aldosterone biosynthesis, leading to attenuation of sodium

retention, volume expansion, and aldosterone-mediated
vascular and renal effects.(4,5,26-28) These findings fur-
ther reinforce the growing recognition that aldosterone
dysregulation represents an underappreciated and poten-
tially dominant mechanism contributing to uncontrolled
and/or resistant hypertension.(7) The accompanying elec-
trolyte abnormalities and renal effects observed across trials
are similarly consistent with pharmacological aldosterone
suppression. Reduced aldosterone activity may promote
natriuresis and volume reduction, while compensatory acti-
vation of the RAAS may be reflected by increased renin
activity.(29)

A key contribution of this analysis is the evaluation of
potential treatment-effect modifiers. Contrary to a sim-
ple dose-response expectation, ASI dose was not signifi-
cantly associated with the magnitude of SBP reduction or
achievement of BP control. Similarly, drug type and fol-
low-up duration did not significantly modify the treatment
effect. In contrast, the SBP at the time of recruitment was
significantly associated with achievement of SBP control
and explained a substantial proportion of heterogeneity
between studies. This suggests that the probability of reach-
ing target BP may be determined less by dose escalation
and more by the patient’s baseline BP, which may reflect
baseline disease severity. Moreover, dose escalation is asso-
ciated with renal and electrolyte adverse effects.(14-20)
An optimal ASI dose may therefore be required to balance
incremental BP lowering against tolerability rather than
aiming for higher doses.

ASIs were associated with increased risks of adverse
events, renal dysfunction, hypotension, hyponatraemia and
hyperkalaemia across severity thresholds. Hyperkalaemia
and hyponatraemia are mechanistically plausible due to
aldosterone suppression, which alters fluid and sodium
homeostasis and impairs potassium excretion.(10) The
observed reduction in glomerular filtration rate may reflect
haemodynamic changes, altered sodium-fluid balance,
background RAAS blockade, or the high-risk renal pro-
file of included patients.(5,29) However, the absence of a
statistically significant increase in serious adverse events,
severe adverse events, or all-cause mortality suggests that,
within the controlled environment of randomised trials,
these risks are generally manageable. Clinically, this sup-
ports a risk-mitigation approach rather than dismissal of
the drug class. Careful patient selection, baseline renal and
electrolyte assessment, and early potassium/renal monitor-
ing would be essential in patients initiated on these agents.

Our findings are broadly consistent with prior
meta-analyses showing that ASIs reduce SBP and DBP
compared with placebo while increasing hyperkalaemia
risk. Marzano et al. reported significant reductions in office
SBP and DBP, with hyperkalaemia as the main safety con-
cern.(30) Dewi et al., using a Bayesian network meta-anal-
ysis, suggested differential ranking among ASI dose
regimens, while Queiroga et al. focused on second-gener-
ation ASIs and found clinically meaningful BP reductions
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with increased electrolyte-related adverse events.(4,31)
'The present analysis extends this evidence by focusing on
patients with uncontrolled and/or resistant hypertension
and by specifically evaluating whether dose, agent type, fol-
low-up duration, and baseline SBP explained variability in
treatment response.

From a clinical perspective, ASIs may represent an
important future option for patients with uncontrolled
and/or resistant hypertension who remain above targets
despite optimised background therapy. However, the pres-
ent findings argue for a measured approach. The lack of
a clear dose-response relationship in meta-regression sug-
gests that higher doses should not be assumed to produce
proportionally greater benefit, particularly when electrolyte
and renal risks are present. Instead, future clinical use may
require individualised selection based on baseline BP, kid-
ney function, background RAAS blockade, potassium level
and comorbidity burden.

Current clinical practice guidelines for primary aldos-
teronism emphasise MRAs as the cornerstone of medical
therapy and do not yet include ASIs as part of standard
treatment algorithms.(32) Spironolactone is recommended
as the preferred agent, largely driven by its low cost and
widespread availability, although other MRAs demonstrate
comparable efficacy when titrated to equivalent potencies.
MRA:s are also recommended over epithelial sodium chan-
nel inhibitors, reflecting their direct targeting of aldoster-
one-mediated pathophysiology.(32) Similarly, the recent
hypertension guideline is yet to recommend the use of
ASIs.(1,2)

ASIs may offer a complementary mechanism-based
therapeutic strategy, particularly in patients with aldoster-
one-driven hypertension. Unlike steroidal MRAs, highly
selective ASIs may potentially avoid antiandrogenic and
progestogenic adverse effects while maintaining substantial
BP lowering efficacy.(7) From a pathophysiological per-
spective, ASIs may be particularly advantageous in condi-
tions characterised by excess aldosterone production, such
as primary aldosteronism or aldosterone-driven resistant
hypertension. In contrast, MRAs may be more appropri-
ate in states of mineralocorticoid receptor overactivation
independent of aldosterone levels, such as heart failure.(13)
In clinical scenarios where both aldosterone excess and
receptor activation coexist, such as chronic kidney disease
and resistant hypertension, a combined or complementary
approach may ultimately be required.(13)

From a clinical and health systems perspective, consid-
erations of cost, accessibility, and feasibility are highly rel-
evant. MRAs, particularly spironolactone, are inexpensive
and widely available. In contrast, cost-effectiveness data for
ASIs are currently lacking, and their uptake into clinical
practice will depend not only on efficacy and safety but
also on affordability and health system integration.(32)
Active comparator trials and cardiovascular outcome data
will likely be important determinants of future adoption

and reimbursement.(7) This may be particularly important
in resource-limited settings where MRAs remain the only
practical option. More broadly, ASIs may represent part of a
transition from conventional “one-size-fits-all” antihyper-
tensive treatment algorithms toward mechanism-based and
phenotype-directed therapy for hypertension.(7) Future
studies directly comparing ASIs with MRAs, and evaluat-
ing combination strategies across distinct pathophysiologi-
cal phenotypes, will be essential to define their optimal role
in the management of resistant hypertension.(13)

LIMITATIONS

While this study synthesised evidence exclusively from
RCTs, the current body of available data remains limited in
size. Consequently, statistical power for subgroup analyses
and meta-regression may have been constrained, and rare
safety outcomes may not have been fully captured. Second,
all the RCTs were still in a relatively early phase, with mod-
est sample sizes and predominantly short follow-up dura-
tions. Consequently, long-term cardiovascular, renal, and
mortality outcomes, as well as the sustained efficacy and
safety of ASIs, cannot yet be established and require confir-
mation in larger, longer-term phase III trials. Third, mod-
erate between-study heterogeneity was observed for SBP
reduction and achievement of BP control, likely reflecting
differences in study populations, baseline BP severity, back-
ground antihypertensive regimens, ASI dose strategies,
and BP management protocols. Although meta-regres-
sion identified baseline SBP as an important determi-
nant of BP control, residual heterogeneity remained for
several outcomes. In addition, although our meta-analysis
included high-quality RCTs that include baxdrostat and
lorundrostat, the findings cannot be generalised to newer
and evolving ASIs. The meta-regression analyses were con-
ducted using study-level rather than individual patient-
level data and should therefore be considered exploratory
and hypothesis-generating. Finally, although funnel plot
inspection and Egger’s test did not suggest small-study
effects, these methods are often underpowered with a lim-
ited number of studies.

CONCLUSION

In this meta-analysis comparing the dose-response efficacy
and safety outcomes of ASIs in patients with uncontrolled
and/or resistant hypertension, ASIs were associated with
a significant reduction in SBP and a higher likelihood
of achieving SBP control compared with placebo. These
effects were similar across drug type and dosages, and base-
line SBP is the main determinant of treatment response. In
addition, ASIs were associated with increased risks of side
effects, but the rate of serious adverse effects and all-cause
mortality was similar. Overall, ASIs appear promising, but
longer studies are required to determine patient selection,
optimal dosing, safety and cardiovascular outcomes.
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Supplementary Table S1: Detailed search strategy for all electronic databases

Database

Search strategy

No. of
studies

PubMed

Embase

Cochrane

(“Resistant Hypertension’[Mesh] OR “resistant hypertension” OR “uncontrolled hypertension” OR “treat-
ment-resistant hypertension”

OR “blood pressure”[Mesh] OR “systolic blood pressure” OR “diastolic blood pressure” OR “arterial hyper-
tension” OR “high blood pressure”) AND

(“Aldosterone Synthase Inhibitors”[Mesh] OR “aldosterone synthase inhibitor™ OR “aldosterone synthe-
sis inhibitor”” OR “CYP11B2 inhibitor*” OR “aldosterone biosynthesis inhibitor*” OR “mineralocorticoid
synthesis inhibitor” OR ASIs OR “selective CYP11B2 inhibitor” OR “aldosterone biosynthesis blocker”
OR baxdrostat OR CIN-107 OR “(35,3aR,6aS)-2-((1R,2R)-2-hydroxycyclohexyl)-N-(1H-imidazol-4-
ylmethyl)-hexahydrofuro[3,2-b]pyrrole-3-carboxamide” OR “CID 137347801” OR LCI699 OR osilo-
drostat OR FAD286 OR LY3045697 OR dexfadrostat OR “dexfadrostat phosphate” OR lorundrostat OR
“(4S,5R)-5-(hydroxymethyl)-1-(4-isopropylphenyl)-3-oxabicyclo[3.1.0]hexane-2,4-diol” OR “CS-3150”
OR “1392587-81-7")

(“Resistant hypertension” OR “uncontrolled hypertension” OR “treatment-resistant hypertension” OR
“refractory hypertension” OR “uncontrolled hypertension” OR “difficult-to-treat hypertension” OR “poorly
controlled hypertension”) AND (“aldosterone synthase inhibitor*” OR “aldosterone synthesis inhibitor*”
OR “CYP11B2 inhibitor*” OR “aldosterone biosynthesis inhibitor*” OR “aldosterone biosynthesis blocker™”
OR “mineralocorticoid synthesis inhibitor™ OR ASI OR ASIs OR “selective CYP11B2 inhibitor®”) AND
(baxdrostat OR “CIN-107” OR “CID 137347801” OR “(35,3aR,6aS)-2-((1R,2R)-2-hydroxycyclohexyl)-
N-(1H-imidazol-4-ylmethyl)-hexahydrofuro[3,2-b]pyrrole-3-carboxamide” OR lorundrostat OR “CS-
3150” OR “1392587-81-7" OR “(4S,5R)-5-(hydroxymethyl)-1-(4-isopropylphenyl)-3-oxabicyclo[3.1.0]
hexane-2,4-diol”)

(“Resistant hypertension” OR “uncontrolled hypertension” OR “treatment-resistant hypertension” OR
“refractory hypertension” OR “uncontrolled hypertension” OR “difficult-to-treat hypertension” OR “poorly
controlled hypertension”) AND (“aldosterone synthase inhibitor*” OR “aldosterone synthesis inhibitor*”
OR “CYP11B2 inhibitor*” OR “aldosterone biosynthesis inhibitor*” OR “aldosterone biosynthesis blocker™”
OR “mineralocorticoid synthesis inhibitor™ OR ASI OR ASIs OR “selective CYP11B2 inhibitor®”) AND
(baxdrostat OR “CIN-107” OR “CID 137347801” OR “(3S,3aR,6aS)-2-((1R,2R)-2-hydroxycyclohexyl)-
N-(1H-imidazol-4-ylmethyl)-hexahydrofuro[3,2-b]pyrrole-3-carboxamide” OR lorundrostat OR “CS-
3150” OR “1392587-81-7" OR “(4S,5R)-5-(hydroxymethyl)-1-(4-isopropylphenyl)-3-oxabicyclo[3.1.0]
hexane-2,4-diol”)

207

88

21

Supplementary Table S2: Meta-Regression Analyses of Factors Associated with Treatment Effect

Outcome Covariant B coefficient  95% CI p-value R2(%)

Mean SBP reduction Dose* 0.16 -4.42- 474 0.939 0
ASI type# -2.34 -6.78-2.10 0.273 0
Baseline SBP 0.08 -0.65-0.81 0.808 0
Follow-up duration ~ 0.19 -0.24-0.62 0.360 0

SBP control (<130 mmHg) Dose* -0.04 -0.78-0.70 0.919 0
Baseline SBP 0.18 0.07-0.29 0.002 84.8
Follow-up duration  0.03 -0.01-0.07 0.146 32.6

* = standard vs high dose, # ASI type = baxdrostat vs lorundrostat; ASI = aldosterone synthase inhibitors; CI = confidence

interval; R? = heterogeneity; SBP = systolic blood pressure.
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ASIs Placebo Risk Ratio
Studies Total Total RR 95% CI MH, Random, 95% CI
High dose
BaxHTN 2025 o 266 0 264 0.0%
BrigHTN 2023 1 67 0O 69 3.1% 3.09 [0.13; 74.50]
FigHTN 2026 15 63 5 64 345% 3.05 [1.18; 7.88] —&—
Launch-HTN 2025 9 270 2 270 13.5% 4.50 [0.98; 20.63] ——
Total (95% CI) 25 666 7 667 51.1% 3.38 [1.55; 7.39] g

Heterogeneity: Tau” = 0; Chi° = 0.18, df = 2 (P = 0.9120); I° = 0%
Test for overall effect: Z = 3.05 (P = 0.002)

Standard dose

BaxHTN 2025 o 264 o 2864 0.0%

BrigHTN 2023 7 | 69 o 69 3.1% 3.00 [0.12; 72.38]

FigHTN 2026 11 65 5 64 31.3% 2.17 [0.80; 5.88]

Launch-HTN 2025 16 538 2 270 14.6% 4.01 [0.93; 17.33] 5
Total (95% CI) 28 936 7 667 48.9% 2.66 [1.20; 5.91] -

Heterogeneity: Tau” = 0; Chi° = 0.47, df = 2 (P = 0.7898): I = 0%
Test for overall effect: Z = 2.40 (P = 0.016)

Total (95% CI) 53 1602 14 1334 100.0% 3.00 [1.72; 5.25] -
Heterogeneity: Tau® = 0; Chi° = 0.83, df = 5 (P = 0.9748); I° = 0.0%
Test for overall effect: Z = 3.86 (P < 0.001) 0.1 051 2 10
Test for subgroup differences: Chi’=0.18, df = 1 (P =0.6733) Favors ASIs Favors Placebo
Supplementary Figure S1: The incidence of reduction in renal function
ASIs Placebo Risk Ratio
Studies Total Total g RR 95% CI MH, Random, 95% CI
High dose i
Advance-HTN 2025 8 o5 3 95 20.6% 2.67 [0.73; 9.75] —B—
BaxHTN 2025 6 266 2 264 13.6% 2.98 [0.61; 14.62] 1=
BrigHTN 2023 o 67 o 69 0.0%
FigHTN 2026 o 63 1 64 3.4% 0.34 [0.01; 8.16]
Launch-HTN 2025 5 270 1 270 7.5% 5.00 [0.59; 42.51] 5
Target-HTN 2023 1 25 o 29 3.5% 3.47 [0.15; 81.51]
Total (95% CI) 20 786 7 791 48.6% 2.67 [1.15; 6.21]
Heterogeneity: Tau” = 0; Chi° = 1.99, df = 4 (P = 0.7371); I’ = 0%
Test for overall effect: Z = 2.29 (P = 0.022)
Standard dose
Advance-HTN 2025 8 94 3 95 20.6% 2.70 [0.74; 9.85] &
BaxHTN 2025 5 264 2 264 13.0% 2.50 [0.49; 12.77] —
BrigHTN 2023 1 69 o 69 3.4% 3.00 [0.12; 72.38]
FigHTN 2026 2 65 1 64 6.1% 1.97 [0.18;21.18] 5]
Launch-HTN 2025 11 538 1 270 8.3% 5.52 [0.72; 42.54] 5
Target-HTN 2023 o 28 o 29 0.0%
Total (95% CI) 27 1058 7 791 51.4% 2.88 [1.27; 6.54] ~—
Heterogeneity: Tau” = 0; Chi° = 0.53, df = 4 (P = 0.9707); I = 0%
Test for overall effect: Z = 2.53 (P = 0.011)
Total (95% CI) 47 1844 14 1582 100.0% 2.78 [1.54; 5.00] -
Heterogeneity: Tau” = 0; Chi° = 2.54, df = 9 (P = 0.9799); I = 0.0% f T ! !
Test for overall effect: Z = 3.41 (P < 0.001) 0.1 0.51 2 10
Test for subgroup differences: chi’=0.02, df =1 (P =0.9011) Favors ASls Favors Placebo
Supplementary Figure S2: The incidence of hypotension
Asis Placebo Risk Ratio
Studies Total Total RR 95% CI MH, Random, 95% CI
High dose
Advance-HTN 2025 o 95 3 95 25% 0.14 [0.01; 2.73]
BaxHTN 2025 6 266 1 264 4.8% 595 [0.72; 49.12]
BrigHTN 2023 1 67 0O 69 21% 3.09 [0.13; 74.50]
FigHTN 2026 o s 0O 64 00%
Launch-HTN 2025 28 270 9 270 40.0% 3.11 [1.50; 6.47] —.—-
Target-HTN 2023 o 25 o 29 0.0%
Total (95% CI) 35 788 13 791 49.4% 2.84 [1.47; 5.49] >
Heterogeneity: Tau” = < 0.0001: Chi° = 4.48. df = 3 (P = 0.2139): I = 33.1%
Test for overall effect: Z = 3.11 (P = 0.002)
Standard dose
Advance-HTN 2025 o 94 3 95 2.5% 0.14 [0.01; 2.76]
BaxHTN 2025 2 264 1 264 3.7% 2.00 [0.18; 21.92]
BrigHTN 2023 2 69 O 69 2.4% 5.00 [0.24; 102.26]
FigHTN 2026 o 65 0O 64 00%
Launch-HTN 2025 37 538 9 270 42.1% 2.06 [1.01; 4.21] HES-
Target-HTN 2023 o =28 0O 29 00%
Total (95% ClI) 41 1058 13 791 50.6% 1.88 [0.98; 3.61] -~
Heterogeneity: Tau” = < 0.0001; Chi- = 3.38, df = 3 (P = 0.3366); I’ = 11.2%
Test for overall effect: Z = 1.91 (P = 0.056)
Total (95% CI) 76 1846 26 1582 100.0% 2.31 [1.45; 3.67]
Heterogeneity: Tau” < 0.0001: Chi° = 8.62. df =7 (P = 0.2813): I’ = 18.8% ! ) ) !
Test for overall effect: Z = 3.54 (P < 0.001) 0.01 0.1 1 10 100
Test for subgroup differences: Chi” = 0.76, df = 1 (P = 0.3847) Favors ASIs Favors Placebo

Supplementary Figure S3: The incidence of hyponatraemia
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Test for subgroup differences: chi® = 0.29, df = 1 (P = 0.5925)

Asls Placebo Risk Ratio
Studies Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
High dose
Advance-HTN 2025 10 95 3 95 13.5% 3.33 [0.95; 11.73] ==
BaxHTN 2025 29 261 1 260 5.5% 28.89 [3.96; 210.51] e
BrigHTN 2023 1 67 0 69 22% 3.09 [0.13; 74.50]
FigHTN 2026 29 65 3 64 16.5% 9.52 [3.05; 29.69] —3—
Launch-HTN 2025 24 270 2 270 10.5% 12.00 [2.86; 50.27] —=—
Target-HTN 2023 5 25 0 29 27% 12.73 [0.74; 219.15]
Total (95% CI) 98 783 9 787 51.0% 8.25 [4.26; 15.98] -
Heterogeneity: Tau” = 0.0154; Chi° = 4.3, df = 5 (P = 0.5071); I° = 0%
Test for overall effect: Z = 6.26 (P < 0.001)
Standard dose
Advance-HTN 2025 6 94 3 95 11.7% 202 [0.52; 7.85] =
BaxHTN 2025 16 262 1 260 5.4% 15.88 [2.12; 118.86] —a—
BrigHTN 2023 2 69 0 69 24% 5.00 [0.24; 102.26]
FigHTN 2026 32 65 3 64 16.6% 10.50 [3.39; 32.58] —=—
Launch-HTN 2025 31 538 2 270 10.7% 7.78 [1.88; 32.26] —=—
Target-HTN 2023 1 28 0 29 22% 3.11 [0.13; 73.12]
Total (95% CI) 88 1056 9 787 49.0% 6.28 [2.97; 13.30] -
Heterogeneity: Tau® = 0.1397; Chi” = 4.59, df = 5 (P = 0.4678); I = 0%
Test for overall effect: Z = 4.80 (P < 0.001)
Total (95% CI) 186 1839 18 1574 100.0% 7.25 [4.53; 11.60] -
Heterogeneity: Tau® = 0.0126; Chi° = 9.19, df = 11 (P = 0.6041); I° = 0.0% f T ! !
Test for overall effect: Z = 8.26 (P < 0.001) 0.01 0.1 1 10 100

Favors ASIs Favors Placebo

Supplementary Figure S4: The incidence of mild hyperkalaemia

a0

Heterogeneity: Tau” = 0;: Chi° = 1.41, df = 4 (P = 0.8421); I

Test for overall effect: Z = 4.28 (P < 0.001)

Standard dose

Advance-HTN 2025 - 94 o 95 4.2%
BaxHTN 2025 6 262 1 262 8.1%
BrigHTN 2023 2 69 o 69 3.9%
FigHTN 2026 23 65 3 64 27.0%
Launch-HTN 2025 3 538 1 270 7.0%
Target-HTN 2023 o 28 o 29 0.0%
Total (95% CI) 38 1056 5 789 50.3%

Heterogeneity: Tau” = 0;: Chi” = 1.67, df = 4 (P = 0.7959): I
Test for overall effect: Z = 4.04 (P < 0.001)

Total (95% Cl) 78 1841 10 1578 100.0%
Heterogeneity: Tau” = 0; Chi° = 3.12, df = 9 (P = 0.9595); I
Test for overall effect: Z = 5.88 (P < 0.001)

= 0%

9.10 [0.50; 166.60]
6.00 [0.73; 49.49]
5.00 [0.24; 102.26]
7.55 [2.38; 23.90]
1.51 [0.16; 14.41]

5.71 [2.45; 13.29]
= 0%

6.04 [3.32; 11.00]
= 0.0%

Test for subgroup differences: chi® = 0.03,.df =1 (P = 0.8536)

Asis Placebo Risk Ratio
Studies Total Total gl RR 95% ClI MH, Random, 95% CI
High dose
Advance-HTN 2025 5 95 0O 95 4.3% 11.00 [0.62; 196.18]
BaxHTN 2025 8 263 1 262 84% 7.97 :
BrigHTN 2023 1 e7 0O 69 35% 3.09
FigHTN 2026 24 65 3 B4 27.2% 7.88 —1—
Launch-HTN 2025 2 270 1 270 6.3% 200 [0.18; 21.93]
Target-HTN 2023 o 25 0O 29 0.0%
Total (95% Cl) 40 785 789 49.7% 6.39 [2.73; 14.96] —~

-

r
0.01

T T 1

0.1 1 10 100
Favors ASIs Favors Placebo

Supplementary Figure S5: The incidence of moderate hyperkalaemia

Test for subgroup differences: Chi°=0.26,df =1 (P=0.6131)

Asis Placebo Risk Ratio
Studies Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
High dose
Advance-HTN 2025 2 95 o 95 9.9% 5.00 [0.24; 102.77] -
BaxHTN 2025 1 263 1 263 11.9% 1.00 [0.06; 15.90] —
FigHTN 2026 5 65 0O 64 11.0% 10.83 [0.61; 191.92] ==
Launch-HTN 2025 1 270 0 270 89% 3.00 [0.12; 73.32] =
Target-HTN 2023 1 25 o 29 9.1% 3.47 [0.15; 81.51]
Total (95% CI) 10 718 1 721 50.8% 3.48 [0.91; 13.24] e
Heterogeneity: Tau’ = 0; Chi° = 1.44, df = 4 (P = 0.8366); I = 0%
Test for overall effect: Z = 1.83 (P = 0.068)
Standard dose
Advance-HTN 2025 1 94 o 95 89% 3.03 [0.13; 73.49] ==}
BaxHTN 2025 5 262 1 263 19.8% 5.02 [0.59; 42.67] 88—
FigHTN 2026 9 65 0 64 11.4% 1871 [1.11; 314.82] ——a—
Launch-HTN 2025 0 538 0 270 0.0% i
Target-HTN 2023 1 28 o 29 9.1% 3.11 [0.13; 73.12] e - =
Total (95% CI) 16_ 987 1 721 49.2% 5.68 [1.46; 22.09] e
Heterogeneity: Tau® = hi° = 0.99, df = 3 (P = 0.8043); I° = 0%
Test for overall effect: Z=2.51 (P =0.012)
Total (95% Cl) 26 1705 2 1442 100.0% 4.43 [1.71; 11.48] <
Heterogeneity: Tau” = 0: Chi° = 2.69, df = 8 (P = 0.9525); I = 0.0% ! T T !
Test for overall effect: Z = 3.06 (P = 0.002) 0.01 0.1 1 10 100

Favors ASIs Favors Placebo

Supplementary Figure Sé: The incidence of severe hyperkalaemia
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Test for overall effect: Z = 1.12 (P = 0.263)

Standard dose

Asis Placebo Risk Ratio
Studies Events Total Events Total Weight RR 956% CI MH, Random, 95% CI
High dose

Advance-HTN 2025 8 95 2 95 8.1% 4.00 [0.87; 18.35]

BaxHTN 2025 9 266 7 264 14.5% 1.28 [0.48; 3.38]

BrigHTN 2023 6 67 2 69 7.8% 3.09 [0.65; 14.77]

FigHTN 2026 5 62 2 64 7.5% 2.58 [0.52; 12.81]

HALO 2023 1 60 O 64 2.3% 3.20 [0.13; 77.01]

Launch-HTN 2025 2 270 8 270 8.0% 0.25 [0.05; 1.17]

Target-HTN 2023 o 25 o 29 0.0%

Total (95% CI) 31 845 21 855 48.2% 1.62 [0.70; 3.77]

Heterogeneity: Tau® = 0.4640: Chi° = 8.37., df = 5 (P = 0.1372): I° = 40.2%

Advance-HTN 2025 6 94 2 95 7.7% 3.03 [0.63; 14.64] ==
BaxHTN 2025 5 264 7 264 12.1% 0.71 [0.23; 2.22] ——
BrigHTN 2023 2 e9 2 69 56% 1.00 [0.14; 6.90]

FigHTN 2026 7 65 2 64 80% 3.45 [0.74; 15.96] =}
HALO 2023 1 62 O 64 2.3% 3.10 [0.13; 74.57]

Launch-HTN 2025 12 538 8 270 16.1% 0.75 [0.31; 1.82] 5
Target-HTN 2023 o 28 O 29 0.0%

Total (95% CI) 33 1120 21 855 51.8% 1.24 [0.65; 2.36] -
Heterogeneity: Tau® = 0.1259: Chi° = 5.38, df = 5 (P = 0.3714): I = 7%

Test for overall effect: Z = 0.64 (P = 0.523)

Total (95% CI) 64 1965 42 1710 100.0% 1.42 [0.86; 2.34] -
Heterogeneity: Tau” = 0.2061: Chi° = 14.24, df = 11 (P = 0.2200); I’ = 22.7%

Test for overall effect: Z = 1.36 (P = 0.175) 0.1 051 2 10
Test for subgroup differences: Chi® = 0.25, df = 1 (P = 0.6179) Favors ASls Favors Placebo

Supplementary Figure S7: The incidence of serious adverse events

Asis Placebo Risk Ratio

Studies Total Total gl RR 95% CI MH, Random, 95% CI
High dose

Advance-HTN 2025 10 95 3 95 12.0% 3.33 [0.95; 11.73]

BaxHTN 2025 7 266 5 264 14.7% 1.39 [0.45; 4.32]

BrigHTN 2023 6 67 2 69 7.8% 3.09 [0.65; 14.77]

FigHTN 2026 3 63 0 64 22% 7.11 [0.37; 134.88]

Launch-HTN 2025 6 270 6 270 152% 1.00 [0.33; 3.06]

Target-HTN 2023 o 25 1 29 1.9% 0.39 [0.02; 9.06]

Total (95% CI) 32 786 17 791 53.7% 1.76 [0.97; 3.20]

Heterogeneity: Tau’ = 0; Chi° = 4.39, df = 5 (P = 0.4952); I = 0%

Test for overall effect: Z = 1.87 (P = 0.061)

Standard dose

Advance-HTN 2025 5 94 3 95 96% 168 [0.41; 6.85] —E—

BaxHTN 2025 3 264 5 264 9.4% 060 [0.14; 2.49] ——

BrigHTN 2023 2 869 2 69 51% 1.00 [0.14; 6.90]

FigHTN 2026 2 65 0 64 21% 4.92 [0.24; 100.57]

Launch-HTN 2025 9 538 6 270 182% 0.75 [0.27; 2.09] -

Target-HTN 2023 o 28 1 29 1.9% 0.35 [0.01; 8.12]

Total (95% CI) 21 1058 17 791 46.3% 0.92 [0.49; 1.75] -
Heterogeneity: Tau” = 0; Chi° = 2.77, df = 5 (P = 0.7347); I = 0%

Test for overall effect: Z = -0.24 (P = 0.811)

Total (95% CI) 53 1844 34 1582 100.0% 1.31 [0.85; 2.02]

Heterogeneity: Tau” = 0; Chi° = 9.26, df = 11 (P = 0.5978): I = 0.0% f ! ! !
Test for overall effect: Z = 1.21 (P = 0.227) 001 0.1 1 10 100
Test for subgroup differences: chi’ = 2.10,df =1 (P =0.1473) Favors ASIs Favors Placebo

Supplementary Figure S8: The incidence of severe adverse events

Risk of bias domains

Domains:

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Judgement

.Low

Supplementary Figure S9: Risk of bias 2 for randomised controlled trials




Aldosterone Synthase Inhibitors for Hypertension: A Systematic Review, Meta-Analysis and Meta-Regression 173

o
5 s’ e
g < o @
s o
D ° > ©
o -
o q
< -
. o °
T T T T
-15 -10 -5 (o]
Mean Difference
Supplementary Figure S10: Funnel plot of mean change in SBP mmHg
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Supplementary Figure S11: Funnel plot of proportion of participants achieving SBP < 130 mmHg Each point represents an
individual study or comparison. The distribution appears symmetrical around the pooled effect estimate, with no evidence
of small-study effects. Egger’s regression test was not statistically significant
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Study Leave-One-Out Meta-Analysis MD 95%-ClI 12

Omitting Advance-HTN 2025 < -6.79 [-10.14; -3.45] 71.5%
Omitting BaxHTN 2025 -6.30 [-9.59; -3.00] 64.2%
Omitting BrigHTN 2023 -6.44 [-9.66;-3.21] 70.1%
Omitting FigHTN 2026 -7.52 [-10.35; -4.70] 64.7%
Omitting HALO 2023 -8.62 [-10.30; -6.95] 12.3%
Omitting Launch-HTN 2025 -6.32 [-9.48;-3.15)] 68.6%
Omitting Target-HTN 2023 -6.73 [-9.95;-3.561] 71.5%

A A A A A A

Random effects model : : : | : | -6.90 [-9.73; -4.07] 65.8%

04 06 08 1 1.2 1.4
Favors Placebo Favors ASls

Supplementary Figure S12: Leave-one-out sensitivity analysis for mean change in SBP

Study Leave-One-Out Meta-Analysis RR 95%-ClI 12
Omitting HALO 2023 —+ 1.86 [1.40;2.47] 62.2%
Omitting HALO 2023 — 1.77 [1.19; 2.64] 79.5%
Omitting BaxHTN 2025 — 1.56 [1.06;2.30] 78.9%
Omitting BaxHTN 2025 — 1.55 [1.06;2.27] 78.2%
Omitting FigHTN 2026 — 1.57 [1.10; 2.23] 81.9%
Omitting FigHTN 2026 — 1.63 [1.13; 2.35] 83.2%
Random effects model | | {FGS [1.18; 2.30] 79.1%
0.4 075 1 15

Favors Placebo  Favors ASls

Supplementary Figure S13: Leave-one-out sensitivity analysis for the proportion of patients that achieved SBP < 130
mmHg
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Supplementary Figure S14: Meta-regression of the effect of ASI dose and mean change in SBP
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Supplementary Figure S15: Meta-regression of the effect of baseline SBP and achieving SBP control








