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BACKGROUND
Aldosterone dysregulation plays an important pathogenic role in hard-to-control 
hypertension. In several studies, baxdrostat, an aldosterone synthase inhibitor, re-
duced the seated systolic blood pressure of patients with uncontrolled or resistant 
hypertension.

METHODS
In this phase 3, multinational, double-blind, randomized, placebo-controlled trial, 
we recruited patients with a seated systolic blood pressure of between 140 mm Hg 
and less than 170 mm Hg despite the receipt of stable treatment with two antihy-
pertensive medications (uncontrolled hypertension) or three or more such medica-
tions (resistant hypertension), including a diuretic. After a 2-week placebo run-in 
period, we randomly assigned patients with a seated systolic blood pressure of 135 
mm Hg or more in a 1:1:1 ratio to receive baxdrostat at a dose of 1 mg, baxdrostat 
at a dose of 2 mg, or placebo once daily for 12 weeks. The primary end point was 
the change in seated systolic blood pressure from baseline to week 12.

RESULTS
A total of 796 patients underwent randomization and 794 received 1-mg baxdrostat 
(264 patients), 2-mg baxdrostat (266 patients), or placebo (264 patients) in addition 
to background therapy. At 12 weeks, the change from baseline in the least-squares 
mean seated systolic blood pressure was –14.5 mm Hg (95% confidence interval 
[CI], –16.5 to –12.5) with 1-mg baxdrostat, –15.7 mm Hg (95% CI, –17.6 to –13.7) 
with 2-mg baxdrostat, and –5.8 mm Hg (95% CI, –7.9 to –3.8) with placebo. The 
estimated difference from placebo (placebo-corrected difference) was –8.7 mm Hg 
(95% CI, –11.5 to –5.8) with 1-mg baxdrostat and –9.8 mm Hg (95% CI, –12.6 to 
–7.0) with 2-mg baxdrostat (P<0.001 for both comparisons). A potassium level of 
more than 6.0 mmol per liter was reported in 6 patients (2.3%) with 1-mg baxdro-
stat, in 8 patients (3.0%) with 2-mg baxdrostat, and in 1 patient (0.4%) with placebo.

CONCLUSIONS
Among patients with uncontrolled or resistant hypertension, the addition of bax-
drostat to background therapy resulted in a significantly lower seated systolic blood 
pressure at 12 weeks than placebo. (Funded by AstraZeneca and others; BaxHTN 
ClinicalTrials.gov number, NCT06034743.)
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Inappropriately elevated aldosterone 
production relative to patient sodium status 
is a key driver of hard-to-control (uncontrolled 

or resistant) hypertension and hypertension-
mediated organ damage.1-6 Mineralocorticoid re-
ceptor antagonists (MRAs) can block the mineralo-
corticoid receptor–mediated pathophysiological 
effects of aldosterone but are underused because 
of dose-dependent adverse effects.7-9 Moreover, 
MRAs induce dose-related counter-regulatory in-
creases in renin and circulating aldosterone lev-
els that may stimulate MR-independent effects of 
aldosterone.10-12

An alternative therapeutic approach is direct 
inhibition of aldosterone synthase, which catalyzes 
the final three steps in aldosterone biosynthesis.11 
Baxdrostat is a highly selective, potent aldoste-
rone synthase inhibitor with a plasma half-life of 
approximately 30 hours, which allows for once-
daily administration.13,14 In the 12-week, phase 2 
BrigHTN trial involving patients with resistant 
hypertension, baxdrostat reduced seated in-office 
systolic blood pressure as compared with place-
bo.15 However, in a phase 2 trial (HALO) involving 
patients with uncontrolled hypertension, baxdro-
stat did not show a between-group difference in 
the change from baseline to week 8 in seated sys-
tolic blood pressure as compared with placebo.16 In 
a more recent small study involving patients with 
primary aldosteronism, baxdrostat substantially 
reduced seated systolic blood pressure.17 Here, 
we report the results of a longer-term, phase 3 
trial — BaxHTN (A Study to Investigate the Ef-
ficacy and Safety of Baxdrostat in Participants 
with Uncontrolled Hypertension on Two or More 
Medications, Including Participants with Resis-
tant Hypertension) — to assess the efficacy and 
safety of baxdrostat in a broader population of 
patients with hard-to-control hypertension.

Me thods

Trial Design and Oversight

The design of this multicenter, randomized, dou-
ble-blind, placebo-controlled trial has been de-
scribed previously.18 Patients were enrolled at 214 
clinical sites across multiple countries, as listed 
in the Supplementary Appendix, available with 
the full text of this article at NEJM.org. The trial 
was designed by an executive committee and rep-
resentatives of the funder, AstraZeneca. Patients 
with hypertension were involved in the trial de-

sign, and the trial was conducted in accordance 
with the principles of the Declaration of Helsinki, 
the International Conference for Harmonisation 
Good Clinical Practice guidelines, and applicable 
laws and regulations. The protocol (available at 
NEJM.org) was approved by the local institu-
tional review board or ethics committee for each 
site. All the patients provided written informed 
consent before enrollment.

Data were collected and analyzed by repre-
sentatives of AstraZeneca. The statistical analy-
sis was performed and independently verified by 
two separate teams at AstraZeneca to ensure ac-
curacy. All the authors had access to the data 
and the analyses, reviewed and edited the manu-
script, and agreed with the decision to submit the 
manuscript for publication. The last author wrote 
the first draft of the manuscript and vouches for 
the completeness and accuracy of the data and 
for the fidelity of the trial to the protocol. Medical 
writing support was provided and funded by 
AstraZeneca.

The executive committee had professional-
services agreements applicable to their role in the 
trial design, conduct, data analysis, and confiden-
tial information. This agreement also supported 
the right of the executive committee to publish 
the results of the trial and use confidential in-
formation in connection with the performance 
of the services. Representatives of AstraZeneca 
retained the right to review the manuscript for 
up to 60 days to confirm accuracy, safeguard con-
fidential information, and manage information 
relevant to patents.

Eligible Patients and Run-In Period

The trial enrolled men and women who were at 
least 18 years of age and who had hard-to-con-
trol hypertension, which was defined as a mean 
seated systolic blood pressure of 140 mm Hg to 
less than 170 mm Hg, as measured during an 
office visit, despite treatment with maximally toler-
ated doses of either two antihypertensive medi-
cations (for uncontrolled hypertension) or three 
or more such medications (for resistant hyper-
tension), including a diuretic, for at least 4 weeks 
before screening. Full inclusion and exclusion 
criteria are provided in the Supplementary Ap-
pendix.

After a 2-week single-blind run-in period in 
which patients received placebo in addition to 
their stable background medications, those who 
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had a seated systolic blood pressure of 135 mm 
Hg or more and had good adherence to back-
ground antihypertensive therapy (as assessed by 
direct observation and ≥80% adherence accord-
ing to pill count) underwent randomization. De-
tails regarding this evaluation are provided in 
the Supplementary Appendix.

Cohorts and Sequential Parts of Trial

The trial consisted of four sequential parts con-
ducted over a total duration of 52 weeks (Fig. S1 
in the Supplementary Appendix). The patients 
were divided into two cohorts on the basis of the 
time of randomization. The first 450 randomly 
assigned patients were included in cohort 1 and 
participated in all four parts of the trial. All the 
patients who were randomly assigned thereafter 
were included in cohort 2 and participated in 
only the first two parts of the trial. This design 
ensured sufficient power for the analysis of the 
primary end point (at the end of part 1) and re-
duced the number of patients who would be 
unnecessarily exposed to a second period of 
placebo administration during the randomized-
withdrawal phase of the trial (part 3).

Part 1 was a 12-week, double-blind, random-
ized, placebo-controlled period and formed the 
basis of the primary end point reported here. The 
patients were randomly assigned in a 1:1:1 ratio 
to receive 1 mg of baxdrostat, 2 mg of baxdro-
stat, or placebo once daily. Randomization was 
stratified according to the hypertension status 
(uncontrolled or resistant hypertension) and seat-
ed systolic blood pressure (<145 mm Hg or ≥145 
mm Hg) at baseline.

Part 2 (weeks 12 to 24) was a 12-week, open-
label phase that was designed to collect safety 
data and that served as a run-in to part 3. The 
patients who had received 2-mg baxdrostat in 
part 1 continued treatment, whereas those who 
had received 1-mg baxdrostat or placebo under-
went a second randomization to receive 2-mg 
baxdrostat or standard-of-care treatment (in a 4:1 
or 1:4 ratio, respectively). Incorporation of the 
standard-of-care group provided a comparator for 
longer-term safety monitoring for the phases of 
the trial that did not include placebo.

Part 3 (weeks 24 to 32) was an 8-week, double-
blind, randomized-withdrawal phase. Patients who 
were receiving 2-mg baxdrostat in part 2 under-
went a third randomization (in a 2:1 ratio) to 
receive 2-mg baxdrostat or placebo.

Part 4 (weeks 32 to 52) is an ongoing 20-week, 
open-label phase to collect additional safety data 
regarding 2-mg baxdrostat. At the time of the 
trial data-cutoff date, the two randomized, con-
trolled parts of the trial (parts 1 and 3) were 
complete, and the results are reported here. At 
that time, several patients in cohort 2 (who par-
ticipated in only the first two parts of the trial) 
were still participating in the first open-label 
phase of the trial (part 2).

All the patients continued to receive their back-
ground antihypertensive therapy throughout the 
trial. During double-blind periods, background 
therapy had to remain unchanged unless the 
seated systolic blood pressure exceeded 170 
mm Hg or the seated diastolic blood pressure 
exceeded 105 mm Hg, in which case rescue therapy 
could be added at the investigator’s discretion. 
During the open-label phases, adjustments to 
background antihypertensive therapy were per-
mitted at the investigator’s discretion. However, 
the use of MRAs or potassium-sparing diuretics 
was permitted only in the standard-of-care group.

During part 1, the patients were evaluated at 
monthly visits before ingestion of baxdrostat or 
placebo on the date of the visit. Data were re-
corded regarding the seated systolic blood pres-
sure and diastolic blood pressure (Microlife 
WatchBP Office 2G), vital signs, medication list, 
and adverse events. Blood samples were obtained 
to monitor levels of serum creatinine, sodium, 
aldosterone, and plasma renin activity, along 
with levels of baxdrostat. All the samples were 
measured at a central laboratory in a blinded 
manner; serum potassium was measured at both 
local and central laboratories. In total, investiga-
tors at 34 trial sites elected to undertake 24-hour 
ambulatory blood-pressure measurements at base-
line and at week 12. Additional details are provided 
in the Supplementary Appendix.

End Points

The primary efficacy end point was the change 
in the seated systolic blood pressure from base-
line to week 12, as assessed for each baxdrostat 
group as compared with placebo. The secondary 
end points were the change in the seated systolic 
blood pressure from week 24 to week 32 (after 
the randomized withdrawal of baxdrostat among 
patients who received open-label 2-mg baxdrostat 
daily for 12 weeks during part 2 [weeks 12 to 24] 
and then were randomly assigned to receive 2-mg 
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baxdrostat or placebo for 8 weeks), the change 
in seated systolic blood pressure from baseline to 
week 12 in the resistant-hypertension subpopu-
lation, the change in the seated diastolic blood 
pressure from baseline to week 12, and a seated 
systolic blood pressure of less than 130 mm Hg 
at week 12. Exploratory end points included the 
change in the ambulatory 24-hour and night-time 
average systolic blood pressure from baseline to 
week 12, serum aldosterone levels, and plasma 
renin activity.

Safety end points included adverse events, vital 
signs, laboratory tests, and adjudicated major 
adverse cardiovascular events. Adverse events of 
special interest (i.e., those that needed medical 
intervention) included hyperkalemia (serum po-
tassium level, >5.0 mmol per liter), hyponatremia 
(serum sodium level, <135 mmol per liter), and 
hypotension requiring medical intervention. An 
independent data monitoring committee per-
formed regular reviews of the trial data.

Statistical Analysis

The full analysis and safety analysis populations 
consisted of all the patients who had undergone 
randomization and received at least one dose of 
baxdrostat or placebo (modified intention-to-treat 
population). An analysis of the change in the 
seated systolic blood pressure during the 8-week 
randomized-withdrawal period (part 3, from 
week 24 to week 32) consisted of all the patients 
in the full analysis population during that period.

The primary comparison was performed by 
means of analysis of covariance, with treatment 
and hypertension status (uncontrolled or resistant) 
as factors and the baseline seated systolic blood 
pressure as a covariate. All blood-pressure mea-
surements were included, regardless of the dis-
continuation of baxdrostat or placebo or the need 
for rescue therapy. A hierarchical multiple-testing 
procedure was used to control for the familywise 
type I error at a two-sided alpha level of 0.05 be-
tween the primary and secondary end points.

We estimated that the enrollment of 720 pa-
tients would provide the trial with a power of 
98% to detect a mean (±SD) difference of 6±15 
mm Hg for the change from baseline in the seated 
systolic blood pressure at week 12 in favor of 
baxdrostat as compared with placebo according 
to a two-sample t-test with a two-sided signifi-
cance level of 0.025. Additional details regarding 
the analysis plan, procedures for handling miss-
ing data and multiplicity analyses, sensitivity anal-

yses, and subgroup analyses are provided in the 
Supplementary Appendix.

Continuous variables are expressed as means 
(±SD) and medians (interquartile range), and cat-
egorical variables as frequency (percent). Between-
group differences are expressed as least-squares 
means and 95% confidence intervals. All statis-
tical analyses were performed with SAS software 
(SAS Institute).

R esult s

Characteristics of the Patients

From November 2023 through February 2025, a 
total of 2591 patients were screened and 1109 were 
included in the placebo run-in period; 796 under-
went randomization, and 794 received treatment 
(modified intention-to-treat population) with 
1-mg baxdrostat (264 patients), 2-mg baxdrostat 
(266 patients), or placebo (264 patients) (Fig. S2). 
Screening failure was most commonly the result 
of findings outside the blood-pressure criteria 
for inclusion. A total of 66 patients (8.3%) dis-
continued treatment during the 12-week double-
blind period (part 1). The full analysis population 
included 794 patients. Of these patients, 754 
(95.0%) were found to have adhered to the treat-
ment regimen at least 80% of the time according 
to the tablet count in part 1.

The clinical characteristics of the patients at 
baseline were similar across the trial groups 
(Table 1 and Table S1). The trial population was 
broadly representative of patients with uncon-
trolled or resistant hypertension (Table S2). The 
mean blood pressure at baseline was 149/87 
mm Hg across groups. The background antihy-
pertensive medications were similar at baseline 
and week 12 (Tables S1 and S3). During part 1, 
rescue medication was used by 3 patients (1%) in 
the 1-mg baxdrostat group, by 3 patients (1%) in 
the 2-mg baxdrostat group, and by 7 patients (3%) 
in the placebo group. The imputation of missing 
data for the primary analysis was performed for 
13 patients (5%) in the 1-mg baxdrostat group, 16 
patients (6%) in the 2-mg baxdrostat group, and 
18 patients (7%) in the placebo group (Table S4).

Primary End Point

At week 12 (end of part 1), treatment with bax-
drostat at doses of 1 mg and 2 mg resulted in a 
change from baseline in the least-squares mean 
seated systolic blood pressure of –14.5 mm Hg 
(95% confidence interval [CI], –16.5 to –12.5) and 
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–15.7 mm Hg (95% CI, –17.6 to –13.7), respec-
tively, as compared with a change of –5.8 mm Hg 
(95% CI, –7.9 to –3.8) with placebo (Fig. 1 and 
Table S5). The estimated treatment difference rela-
tive to placebo was –8.7 mm Hg (95% CI, –11.5 to 
–5.8; P<0.001) for 1-mg baxdrostat and –9.8 
mm Hg (95% CI, –12.6 to –7.0; P<0.001) for 2-mg 
baxdrostat (Table 2). Sensitivity analyses produced 
similar results (Table S6). Treatment effects for 
the change in the seated systolic blood pressure 
from baseline to week 12 according to prespeci-

fied subgroups are presented in Figure  2 and 
Figure S3.

Secondary End Points

At the start of the 8-week randomized-with-
drawal period (part 3, week 24 to week 32), the 
mean seated systolic blood pressure among pa-
tients who had been randomly assigned to re-
ceive 2-mg baxdrostat or placebo was 133 mm Hg. 
The change in the least-squares mean seated sys-
tolic blood pressure during the randomized-with-

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Baxdrostat, 1 mg 

(N = 264)
Baxdrostat, 2 mg 

(N = 266)
Placebo 
(N = 264)

Age — yr 59.8±11.8 61.8±11.7 61.9±11.6

Male sex — no. (%) 169 (64.0) 163 (61.3) 162 (61.4)

Race or ethnic group — no. (%)†

White 165 (62.5) 168 (63.2) 167 (63.3)

Black 23 (8.7) 21 (7.9) 15 (5.7)

Asian 65 (24.6) 72 (27.1) 72 (27.3)

Other 10 (3.8) 2 (0.8) 8 (3.0)

Hispanic or Latino 27 (10.2) 39 (14.7) 38 (14.4)

Missing data 1 (0.4) 3 (1.1) 2 (0.8)

Seated blood pressure — mm Hg

Systolic 149.7±10.1 149.1±9.1 149.0±8.7

Diastolic 88.0±10.5 85.8±10.5 85.8±10.5

Body-mass index‡ 31.5±6.4 31.2±6.2 31.1±6.0

Estimated glomerular filtration rate  
— ml/min/1.73 m2§

86.6±18.5 84.3±17.9 84.1±18.0

Diabetes — no. (%) 83 (31.4) 110 (41.4) 110 (41.7)

Serum sodium — mmol/liter

Mean 139.9±2.6 139.8±2.5 139.6±2.5

Median (IQR) 140 (138–141) 140 (138–141) 140 (138–141)

Serum potassium — mmol/liter

Mean 4.2±0.4 4.2±0.4 4.2±0.5

Median (IQR) 4.2 (3.9–4.4) 4.2 (3.9–4.5) 4.2 (3.9–4.5)

Hypertension — no. (%)¶

Uncontrolled 77 (29.2) 67 (25.2) 71 (26.9)

Resistant 187 (70.8) 199 (74.8) 193 (73.1)

*	�Plus–minus values are means ±SD. Baseline characteristics are shown for the full analysis population (all the patients 
who underwent randomization and received at least one dose of baxdrostat or placebo). Percentages may not total 100 
because of rounding. To convert the values for potassium to milligrams per deciliter, divide by 0.2558. IQR denotes 
interquartile range.

†	�Race and ethnic group were reported by the patients. Data were missing for patients for whom information regarding 
race was not available.

‡	�The body-mass index is the weight in kilograms divided by the square of the height in meters.
§	� The estimated glomerular filtration rate was calculated according to the Chronic Kidney Disease Epidemiology 

Collaboration equation as described by Inker et al.19

¶	�Data are based on information collected in the medication case-report form.
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drawal period was –3.7 mm Hg (95% CI, –5.5 to 
–1.9) with 2-mg baxdrostat and +1.4 mm Hg 
(95% CI, –1.2 to 4.0) with placebo (estimated 
difference, –5.1 mm Hg; 95% CI, –8.3 to –1.9; 
P = 0.002) (Fig. 1, Table 2, and Table S5).

In the resistant-hypertension subpopulation, 
the least-squares mean estimated placebo-correct-
ed difference in the change in the seated systolic 
blood pressure at week 12 was –9.1 mm Hg 
(95% CI, –12.6 to –5.7; P<0.001) with 1-mg bax-
drostat and –9.8 mm Hg (95% CI, –13.1 to –6.4; 
P<0.001) with 2-mg baxdrostat. For the seated 
diastolic blood pressure, the least-squares mean 
estimated placebo-corrected difference at week 
12 was –3.3 mm Hg (95% CI, –5.2 to –1.4; 
P = 0.001) with 1-mg baxdrostat and –3.9 mm Hg 
(95% CI, –5.7 to –2.0; P<0.001) with 2-mg bax-
drostat.

The percentage of patients with a controlled 
seated systolic blood pressure (<130 mm Hg) at 
week 12 was 39.4% with 1-mg baxdrostat, 40.0% 
with 2-mg baxdrostat, and 18.7% with placebo 
(odds ratios for blood-pressure control, 2.9 for 
both 1-mg and 2-mg doses of baxdrostat; P<0.001 
for both comparisons) (Table S5).

Exploratory End Points

Data regarding the exploratory end points, in-
cluding ambulatory blood pressure, serum aldo-
sterone levels, plasma renin activity, and pharma-
cokinetic analysis of baxdrostat drug levels, are 
provided in Figures S4, S5, and S6 and in Table S7.

Safety

During part 1, one death occurred in the placebo 
group. Serious adverse events occurred in 5 pa-

Figure 1. Change in Blood Pressure in Patients with Uncontrolled or Resistant Hypertension.

The line graphs show the time course for least-squares mean changes from baseline in the seated systolic blood pressure up to week 12 
(Panel A), the change from the randomized-withdrawal baseline (week 24) in the seated systolic blood pressure up to week 32 (Panel B), 
the change from baseline in the seated systolic blood pressure up to week 12 in the resistant-hypertension subpopulation (Panel C), and 
the change from baseline in the seated diastolic blood pressure up to week 12 (Panel D). I bars on the line graphs indicate standard errors.
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tients (1.9%) with 1-mg baxdrostat, in 9 patients 
(3.4%) with 2-mg baxdrostat, and in 7 patients 
(2.7%) with placebo (Table 3 and Table S8). Ad-
verse events occurred in 125 patients (47.3%) 
with 1-mg baxdrostat, in 119 patients (44.7%) with 
2-mg baxdrostat, and in 109 patients (41.3%) 
with placebo (Table 3). Most adverse events were 
mild; the most common events were hyperkale-
mia, hyponatremia, hypotension, muscle spasms, 
and dizziness (Table 3 and Table S9). No cases 
of adrenal insufficiency were reported.

Serum potassium levels of more than 6.0 mmol 
per liter were recorded in a central laboratory in 
6 of 262 patients (2.3%) with 1-mg baxdrostat, 
in 8 of 263 patients (3.0%) with 2-mg baxdro-
stat, and in 1 of 262 patients (0.4%) with placebo 
(Table 3 and Table S10). Of these values, 3 (1.1%) 
each in the 1-mg and 2-mg baxdrostat groups 
were confirmed to be more than 6.0 mmol per 
liter, as measured by a local laboratory on the 
same day (Table S11). Hyperkalemia (potassium 
level, >5.5 mmol per liter) occurred in 16 of 262 

Table 2. Changes in Blood Pressure, According to Hierarchical Order.*

End Point Baxdrostat, 1 mg Baxdrostat, 2 mg Placebo

Primary end point: change in seated SBP from base-
line to 12 wk†

No. of patients 264 266 263

Least-squares mean placebo-corrected difference 
(95% CI) — mm Hg

–8.7 (–11.5 to –5.8) –9.8 (–12.6 to –7.0) —

P value <0.001 <0.001 —

Secondary end points

Change in seated SBP during randomized-withdraw‑
al period: wk 24 to 32‡

No. of patients NA 172 85

Least-squares mean placebo-corrected differ‑
ence (95% CI) — mm Hg

NA –5.1 (–8.3 to –1.9) —

P value NA 0.002 —

Change from baseline in seated SBP up to wk 12 in 
the resistant-hypertension subpopulation§

No. of patients 187 199 192

Least-squares mean placebo-corrected differ‑
ence (95% CI) — mm Hg

–9.1 (–12.6 to –5.7) –9.8 (–13.1 to –6.4) —

P value <0.001 <0.001 —

Change from baseline in seated diastolic blood 
pressure up to wk 12¶

No. of patients 264 266 263

Least-squares mean placebo-corrected differ‑
ence (95% CI) — mm Hg

–3.3 (–5.2 to –1.4) –3.9 (–5.7 to –2.0) —

P value 0.001 <0.001 —

*	�NA denotes not applicable, and SBP systolic blood pressure.
†	�This analysis was performed on the full analysis population with the use of an analysis of covariance (ANCOVA) model 

with treatment and hypertension at baseline (uncontrolled or resistant hypertension) as factors and the baseline seated 
SBP as a covariate.

‡	�This analysis was performed in the randomized-withdrawal population as a prespecified analysis of the 2-mg baxdrostat 
group as compared with the placebo group with the use of an ANCOVA model with treatment and hypertension at 
baseline (uncontrolled or resistant hypertension) as factors and the baseline (week 24) seated SBP during the random‑
ized-withdrawal period as a covariate.

§	� This analysis was performed in the full analysis population with the use of an ANCOVA model with treatment as a fac‑
tor and the baseline seated SBP as a covariate. Only patients with resistant hypertension at baseline were included in 
this analysis.

¶	�This analysis was performed in the full analysis population with the use of an ANCOVA model with treatment and hy‑
pertension at baseline (uncontrolled or resistant hypertension) as factors and the baseline seated diastolic blood pres‑
sure as a covariate.
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patients (6.1%) with 1-mg baxdrostat, in 29 of 
261 patients (11.1%) with 2-mg baxdrostat, and 
in 1 of 260 patients (0.4%) with placebo (Ta-
ble 3). Clinical intervention because of hyperka-
lemia (an adverse event of special interest) was 
reported in 7 of 264 patients (2.7%) with 1-mg 
baxdrostat, in 21 of 266 patients (7.9%) with 
2-mg baxdrostat, and in no patients with placebo 
(Table 3).

Hyponatremia (sodium level, <135 mmol per 
liter) was reported in 49 of 256 patients (19.1%) 

with 1-mg baxdrostat, in 59 of 259 patients 
(22.8%) with 2-mg of baxdrostat, and in 18 of 
256 patients (7.0%) with placebo; sodium levels 
of less than 132 mmol per liter — a lower range 
that could trigger potential clinical concern — 
occurred in 15 of 261 patients (5.7%) with 1-mg 
baxdrostat, in 21 of 263 patients (8.0%) with 
2-mg baxdrostat, and in 3 of 261 patients (1.1%) 
with placebo up to week 12 (Table S10). How-
ever, few of these events required medical inter-
vention (in 2 of 264 [0.8%] with 1-mg baxdro-

Figure 2. Change from Baseline in Seated Systolic Blood Pressure at Week 12 for the Comparison between 2-mg Baxdrostat and Placebo, 
According to Subgroup.

The forest plot shows the least-squares mean difference between patients in the 2-mg baxdrostat group and the placebo group regard‑
ing the change from baseline in the seated systolic blood pressure at week 12. The analysis was performed within each subgroup cate‑
gory with the use of an ANCOVA (analysis of covariance) model, with treatment and baseline hypertension (uncontrolled or resistant) as 
factors and the seated systolic blood pressure at baseline as a covariate. For the baseline hypertension subgroup analysis, the baseline 
hypertension factor was removed from the ANCOVA models for uncontrolled and resistant hypertension categories. Missing data were 
handled by means of multiple imputation. Circles denote point estimates. The widths of the confidence intervals have not been adjusted 
for multiplicity and cannot be used to infer treatment effects. The body-mass index is the weight in kilograms divided by the square of 
the height in meters. The abbreviation eGFR denotes estimated glomerular filtration rate.
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stat, 6 of 266 [2.3%] with 2-mg baxdrostat, and 
1 of 264 [0.4%] with placebo) (Table 3).

Changes in serum levels of potassium and 
sodium with baxdrostat occurred predominantly 
in the first 2 weeks and remained stable there-
after (Figs. S7 and S8). No changes were observed 
with placebo.

The mean change in the estimated glomeru-
lar filtration rate (eGFR) from baseline to week 
12 was –7.0±12.8 ml per minute per 1.73 m2 of 
body-surface area with 1-mg baxdrostat, –6.9±12.4 
ml per minute per 1.73 m2 with 2-mg baxdrostat, 
and –0.1±8.6 ml per minute per 1.73 m2 with 
placebo (Fig. S9). A change of 30% or more in 
the eGFR occurred during treatment in 12.6% of 
the patients with 1-mg baxdrostat, in 15.6% with 
2-mg baxdrostat, and in 1.5% with placebo; a 
change of 50% or more in the eGFR occurred in 
1.5%, 1.1%, and 0.4% of the patients, respectively 
(Table S10). During the randomized-withdrawal 
period (part 3), the eGFR remained stable in the 

patients receiving 2-mg baxdrostat and returned 
toward baseline levels in the placebo group 
(Fig. S9). Two investigator-defined events of acute 
kidney injury were reported: one in the placebo 
group (0.4%) and one in the 2-mg baxdrostat 
group (0.4%).

Discussion

In patients with uncontrolled or resistant hyper-
tension, the addition of 1-mg or 2-mg daily doses 
of baxdrostat to background antihypertensive med-
ication led to differences relative to placebo in 
the seated systolic blood pressure of −8.7 mm Hg 
and −9.8 mm Hg, respectively, after 12 weeks of 
treatment. In our trial, we enrolled patients with 
hard-to-control blood pressure despite the receipt 
of multiple antihypertensive medications. Chang-
es in blood pressure were similar in prespecified 
subgroups, which suggests an important role for 
dysregulated aldosterone in the pathophysiology 

Table 3. Adverse Events during the 12-Week Double-Blind Treatment Period.

Adverse Events

Baxdrostat, 
1 mg 

(N = 264)

Baxdrostat, 
2 mg 

(N = 266)
Placebo 
(N = 264)

Any serious adverse event — no. (%)* 5 (1.9) 9 (3.4) 7 (2.7)

Death — no. (%) 0 0 1 (0.4)

Any adverse event — no. (%) 125 (47.3) 119 (44.7) 109 (41.3)

Moderate or severe event 27 (10.2) 37 (13.9) 23 (8.7)

Severe event 3 (1.1) 7 (2.6) 5 (1.9)

Adverse event leading to discontinuation — no. 
(%)

Any 7 (2.7) 12 (4.5) 5 (1.9)

Hyperkalemia 2 (0.8) 4 (1.5) 0

Adverse event of special interest — no. (%)†

Hyperkalemia 7 (2.7) 21 (7.9) 0

Hyponatremia 2 (0.8) 6 (2.3) 1 (0.4)

Hypotension 5 (1.9) 6 (2.3) 2 (0.8)

Serum potassium — no./total no. (%)‡

>5.5 mmol/liter 16/262 (6.1) 29/261 (11.1) 1/260 (0.4)

>6.0 mmol/liter 6/262 (2.3) 8/263 (3.0) 1/262 (0.4)

>6.5 mmol/liter 5/262 (1.9) 1/263 (0.4) 1/263 (0.4)

*	�One case of hyperkalemia in the 1-mg baxdrostat group and two cases of hyponatremia (one each in the 1-mg baxdro‑
stat group and the 2-mg baxdrostat group) were deemed by the investigator to be possibly related to baxdrostat.  
A complete list of clinical chemistry abnormalities according to prespecified criteria up to week 12 is provided in Table 
S10 in the Supplementary Appendix.

†	�Adverse events of special interest are those that required medical intervention.
‡	�Denominators include patients who did not already fulfill the specific criteria in each row at baseline. For patients with 

no missing postbaseline values but a missing baseline value, the baseline value was assumed to have not fulfilled the 
criterion in the specific row.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by SATHEESH KUMAR on September 22, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



n engl j med﻿﻿  nejm.org﻿10

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

of both uncontrolled and resistant hypertension, 
along with a potentially broader population of pa-
tients with hypertension.5 We noted reduced levels 
of aldosterone and increased levels of plasma re-
nin activity that may suggest that baxdrostat may 
induce further urine sodium excretion in patients 
who are already being treated with diuretics, al-
though this finding was not subject to hypothesis 
testing. We speculate that these changes may in-
dicate that despite inhibition of the renin–angio-
tensin system, an aldosterone breakthrough may 
be contributing to the pathophysiology of hard-to-
control blood pressure.

Previous studies have shown that reductions 
of 5 to 10 mm Hg in systolic blood pressure are 
associated with a reduced risk of cardiovascular 
disease and death.20,21 The blood-pressure–lower-
ing effects of baxdrostat in the current trial were 
consistent with those reported for lorundrostat, 
another aldosterone synthase inhibitor.22,23 In a 
phase 3 trial involving patients with uncontrolled 
or resistant hypertension, patients who received 
lorundrostat had a difference relative to the pla-
cebo group in the seated systolic blood pressure 
of –9.1 mm Hg (95% CI, –13.3 to –4.9) at week 6 
(the primary end point).22

Our trial provides additional data, including 
the effect of a randomized treatment withdrawal. 
At the start of the randomized-withdrawal period 
(part 3), the mean seated systolic blood pressure 
was 133 mm Hg in patients who were subse-
quently randomly assigned to receive 2 mg of 
baxdrostat or placebo. During the next 8 weeks 
(weeks 24 to 32), the change in the seated sys-
tolic blood pressure was –3.7 mm Hg (95% CI, 
–5.5 to –1.9) in the baxdrostat group. In the pla-
cebo group of the 8-week randomized-withdrawal 
period, the change in seated systolic blood pres-
sure was only +1.4 mm Hg (95% CI, –1.2 to 4.0), 
despite the expected clearance of baxdrostat from 
the blood by 1 week.14 Moreover, serum aldoste-
rone levels and plasma renin activity did not fully 
return to baseline levels. We speculate that the 
slow offset of the effect of baxdrostat on blood 
pressure was consistent with its mechanism of 
action on sodium homeostasis.13 Other possible 
mechanisms include inhibition or reversal of the 
deleterious effects of aldosterone on the vascula-
ture and sympathetic nervous system activity.12,24

In our trial, the 12-week safety data with bax-
drostat were generally consistent with the find-

ings of clinical trials of lorundrostat.22,23 The 
percentage of patients with serious adverse events 
was low and similar across treatment groups. 
Hyperkalemia and hyponatremia occurred more 
frequently in the baxdrostat groups than in the 
placebo group, but the incidence of hyperkalemia 
leading to discontinuation was low, as was the 
incidence of potassium measurements of more 
than 6.0 mmol per liter (Tables S10 and S11).

The mean change of –7.0 ml per minute per 
1.73 m2 in the eGFR from baseline to week 12 
that was observed in patients treated with either 
dose of baxdrostat occurred early. During the 
randomized-withdrawal period (part 3), the eGFR 
returned toward baseline levels in the placebo 
group. These findings are consistent with func-
tional eGFR changes caused by the effect of blood-
pressure lowering on renal perfusion.25

Our trial has certain limitations. Ambulatory 
blood pressure was measured in only a small 
number of patients. However, ambulatory blood 
pressure is being measured in the ongoing 12-
week Bax24 trial (ClinicalTrials.gov number, 
NCT06168409).18 The percentages of female and 
Black patients with hypertension who were en-
rolled in the trial were lower than the percent-
ages observed in the real world, although the 
percentage of Black patients was greater in North 
America (36%) than in the total trial population 
(7%) (Table S2). Otherwise, the characteristics of 
the patients were largely aligned with those of 
patients with uncontrolled and resistant hyper-
tension, and global recruitment was well balanced. 
Finally, medication adherence was not measured 
directly by objective methods throughout the 
trial. However, the plasma levels of baxdrostat 
that were measured during the trial indicate good 
adherence to baxdrostat, with 10% or less below 
the lower limit of quantification (Table S7).

We found that in a broad population of pa-
tients with uncontrolled or resistant hyperten-
sion, the addition of baxdrostat to background 
antihypertensive therapy resulted in a reduction 
in the seated systolic blood pressure at 12 weeks 
as compared with placebo.
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