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Jo
Objective: Finerenone is a selective nonsteroidal
mineralocorticoid receptor antagonist with a short half-life.
Its effects on cardiorenal outcomes were thought to be
mediated primarily via nonhemodynamic pathways, but
office blood pressure (BP) measurements were insufficient
to fully assess hemodynamic effects. This analysis assessed
the effects of finerenone on 24-h ambulatory BP in
patients with chronic kidney disease and type 2 diabetes.

Methods: ARTS-DN (NCT01874431) was a phase 2b trial
that randomized 823 patients with type 2 diabetes and
chronic kidney disease, with urine albumin-to-creatinine
ratio �30 mg/g and estimated glomerular filtration rate of
30–90ml/min per 1.73m2 to placebo or finerenone (1.25–
20mg once daily in the morning) administered over
90 days. Ambulatory BP monitoring (ABPM) over 24 h was
performed in a subset of 240 patients at screening, Day
60, and Day 90.

Results: Placebo-adjusted change in 24-h ABPM systolic
BP (SBP) at Day 90 was –8.3 mmHg (95% confidence
interval [CI], –16.6 to 0.1) for finerenone 10mg (n¼27),
–11.2 mmHg (95% CI, –18.8 to –3.6) for finerenone
15mg (n¼34), and –9.9mmHg (95% CI, –17.7 to –2.0)
for finerenone 20mg (n¼31). Mean daytime and night-
time SBP recordings were similarly reduced and finerenone
did not increase the incidence of SBP dipping. Finerenone
produced a persistent reduction in SBP over the entire 24-
h interval.

Conclusions: Finerenone reduced 24-h, daytime, and
night-time SBP. Despite a short half-life, changes in BP
were persistent over 24 h with once-daily dosing in the
morning.

Graphical abstract: http://links.lww.com/HJH/C106
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INTRODUCTION
P
atients with type 2 diabetes (T2D) are at elevated risk
of chronic kidney disease (CKD) progression and
cardiovascular (CV) disease; adequate control of

blood pressure (BP) is essential to address this cardiorenal
risk [1]. Although the steroidal mineralocorticoid receptor
antagonists (MRAs) spironolactone and eplerenone are
guideline recommended for the treatment of resistant hy-
pertension, their use in patients with CKD is frequently
complicated by hyperkalemia [2]. European guidelines
discourage their use in patients with estimated glomerular
filtration rate (eGFR) <45 ml/min per 1.73 m2 and serum
DOI:10.1097/HJH.0000000000003330
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potassium level>4.5 mmol/l [3]. Not surprisingly, the use of
spironolactone to treat hypertension in patients with CKD
was in<5% of the patients in a 2019 international survey [4].
Finerenone is a novel, selective, nonsteroidal MRA, which
was shown to delay CKD progression and reduce the risk of
CV events in patients with CKD and T2Dwith only a modest
effect on office BP in the pivotal phase 3 Finerenone in
Reducing Kidney Failure and Disease Progression in Dia-
betic Kidney Disease (FIDELIO-DKD) trial [5]. These find-
ings were also confirmed in the recently published phase 3
FInerenone in Reducing Cardiovascular Mortality and Mor-
bidity in Diabetic Kidney Disease (FIGARO-DKD) trial [6].
However, few data exist on the hemodynamic effects of
finerenone in patients with CKD and the BP data from
FIDELIO-DKD and FIGARO-DKD were limited to office
measurements.

The Mineralocorticoid Receptor Antagonist Tolerability
Study-Diabetic Nephropathy (ARTS-DN) trial was a multi-
center, dose-finding, phase 2b clinical trial of finerenone in
patients with CKD and T2D [7]. The primary aim of ARTS-
DN was to investigate effects of finerenone on albuminuria
and the trial included ambulatory BP monitoring (ABPM) in
a subset of patients, in whom 24-h ambulatory BP was
measured at baseline, 60 days after the start of treatment,
and at the last on-treatment visit (Day 90). The number of
BP measurements over 24 h improves the assessment of BP
and allows a better evaluation of circadian variation and 24-
h control than is possible from the available FIDELIO-DKD
and FIGARO-DKD data. Compared with office BP, ABPM
has been suggested to be a stronger predictor of clinical
outcomes [8,9].

To obtain further insights into the mechanism of action
of finerenone, the objective of this study was to analyze the
effect of finerenone on 24-h ABPM and to evaluate its
circadian profile, and to compare these to the time course
of concurrently obtained office BP in patients with CKD
and T2D.

METHODS

Study design and outcomes
ARTS-DN was a multicenter, randomized, double-blind,
placebo-controlled, parallel-group, phase 2b study (Clin-
icalTrials.gov identifier NCT01874431) designed to com-
pare the efficacy and safety of finerenone administered at
doses of 1.25–20mg once daily with that of placebo when
added to standard of care with a renin–angiotensin system
blocker in patients with CKD and T2D. Patients were
directed to take the study drug in the morning. Patients
with T2D, urine albumin-to-creatinine ratio (UACR) �30
mg/g, and eGFR >30 ml/min per 1.73 m2 were included.
Patients were required to be receiving treatment with at
least the minimum recommended dose of a renin–angio-
tensin system inhibitor prior to the screening visit and have
a serum potassium �4.8mmol/l at screening. Full details
and trial results have been published previously [7].

For office BP measurements, 3 BP measurements were
taken at 2-min intervals with the patient in a sitting position
after resting for �10 min, at the run-in and screening visits,
and on Days 1, 7, 30, 60, and 90 (or at discontinuation), and
at the follow-up visit. The resting period and intervals
296 www.jhypertension.com
between measurements were based on published guidance
[10–12]. Day 90 BP measurements were taken before ad-
ministration of the study drug.

Twenty-four–hour ABPM was performed using the
Spacelabs Medical Model 90207 Ambulatory Blood Pres-
sure Monitor on a subset of patients at selected sites (Table
S1, Supplemental Digital Content, http://links.lww.com/
HJH/C107) at the screening visit, and on Days 60 and 90.
Day 60 and 90 ABPM started during the visit and finished
24 h later the following day. Twenty-four–hour profiles
were recorded at 15-min intervals from 0600 to 2200 h
(daytime) and at 30-min intervals from 2200 to before
0600 h (night-time). During 24-h ABPM, patients refrained
from strenuous physical exertion. A nocturnal dip in sys-
tolic BP (SBP) was defined as a night-time SBP>10% lower
than daytime SBP. Invalid ABPM measurements were ex-
cluded from the analysis. A measurement was considered
invalid if the percentage of successful readings was below
80% for a visit. The multiple assessments per visit were
summarized as averages for 24-h, daytime, and night-time.

In the United States and Europe, finerenone is currently
indicated to reduce the risk of sustained eGFR decline,
end-stage kidney disease, CV death, nonfatal myocardial
infarction, and hospitalization for heart failure in adult
patients with CKD associated with T2D at doses of 10 or
20mg once daily. Analyses presented therefore focus on
doses 10mg or more once daily in this trial. Demographics
and safety data are presented for patients in the ABPM
substudy.

Statistical analyses
All analyses are conducted in patients with ABPM measure-
ments at the screening visit in the safety analysis set, which
included all randomized patients who have taken at least
one dose of study drug and with data after beginning of
treatment. One patient treated with placebo reported a
change in 24-h ABPM SBP that was deemed outside of a
clinically plausible range and was excluded from all anal-
yses.

Absolute changes from baseline for office BP, 24-h
ABPM, and daytime and night-time ABPM averages were
analyzed using a mixed model, including treatment group,
visit, base value, and treatment�visit interaction as cova-
riates. Least-squares (LS) mean treatment differences be-
tween the finerenone dose groups and placebo are
presented including 95% confidence intervals (CIs). Odds
ratios and 95% CIs for nocturnal dippers at Day 90 were
calculated using a logistic regression model with the base-
line status and treatment group as covariates. Missing values
for ABPM analyses were imputed with multiple imputation
using the baseline value, available Day 60 and Day 90
values, and treatment group. Subgroup analyses to deter-
mine the effect of baseline aldosterone, urine sodium, age,
sex, eGFR, and UACR were performed by analysis of
covariance with factors treatment group and baseline value
as covariates. Changes in ambulatory SBP at hourly time
intervals are presented as means� standard error. Compar-
isons of treatment effects on SBPmeasured by office BP and
24-h ABPM, and daytime and night-time ABPM were ana-
lyzed using joint mixed models with factors treatment
group, type of measurement, baseline value, and treatment
Volume 41 � Number 2 � February 2023
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� type of measurement interaction as covariates, and patient
as random factor.

RESULTS

Patients
A total of 821 patients were randomized and treated with
either finerenone or placebo in the ARTS-DN study. Of
these, 240 patients (2% from Asia, 83% from Europe, 5%
fromNorth America, and 10% from other parts of the world)
were included in this ABPM substudy. ABPM was per-
formed in 240 patients at screening, 176 patients at Day
60, and 154 patients at Day 90; one patient was excluded
from the substudy analysis because of measurements
deemed to be outside of a clinically plausible range (Figure
1, Supplemental Digital Content, http://links.lww.com/
HJH/C107). Of the 239 patients included in the ABPM
substudy analysis who were treated with placebo or
finerenone doses of 1.25–20mg, mean office SBP was
138.9� 14.0 mmHg and mean office diastolic BP (DBP)
was 78.2� 9.3 mmHg at baseline. Median UACR was
217mg/g, and 44.8% (n¼ 107) of patients had UACR
�300mg/g. Baseline characteristics were generally similar
between treatment arms, with some variations in median
aldosterone and N-terminal pro–B-type natriuretic peptide
levels (Table 1 and Table S2, Supplemental Digital Content,
http://links.lww.com/HJH/C107). Use of antihypertensive
therapies at baseline was similar between treatment arms,
with an overall mean number of 2.7 antihypertensive ther-
apies per patient (Table S3, Supplemental Digital Content,
http://links.lww.com/HJH/C107).

Change in office SBP with finerenone
Analysis on patients treated with placebo and finerenone
(10–20mg) showed inconsistent and variable placebo-
adjusted changes in office SBP from baseline to Day 60
and Day 90: –4.3mmHg (95% CI, –10.6 to 2.1) and
–1.4mmHg (95% CI, –6.8 to 4.0), respectively, for finer-
enone 10mg; –7.1mmHg (95% CI, –12.6 to –1.6) and
–6.5 mmHg (95% CI, –11.4 to –1.5), respectively, for
finerenone 15 mg; and –5.4mmHg (95% CI, –12.0 to
TABLE 1. Demographic characteristics of patients in ARTS-DN ABPM

Placebo
(n¼27)

10mg fineren
(n¼27)

Mean age (SD), years 60.8 (8.4) 62.1 (7.7)

Male, n (%) 20 (74.1) 19 (70.4)

Mean office SBP, mmHg (SD) 138.6 (13.1) 143.2 (12.4

Mean ABPM SBP (24 h), mmHg (SD) 142.6 (14.7) 145.6 (15.5

Mean office DBP, mmHg (SD) 77.5 (10.2) 79.9 (9.6)

Mean ABPM DBP (24-h), mmHg (SD) 79.1 (8.7) 80.8 (11.8)

Median UACR (range), mg/g 217 (43 to 1707) 293 (34 to 39

Mean serum potassium (SD), mmol/l 4.3 (0.6) 4.1 (0.4)

Mean eGFR, (SD), ml/min per 1.73 m2 69.4 (21.8) 67.9 (18.8)

Mean HbA1c, (SD), % 7.6 (1.5) 7.9 (1.4)

UACR �300 mg/g at screening, n (%) 12 (44.4) 12 (44.4)

Median aldosterone level (range), pg/ml 65.0 (3.8 to 238.5) 44.2 (2.8 to 20

Median NT-proBNP level (range), pg/ml 106.0 (10.2 to 1110.2) 96.6 (10.2 to 6

Data are at baseline unless specified otherwise. 120 patients in the study were treated with <1
Mineralocorticoid Receptor Antagonist Tolerability Study-Diabetic Nephropathy; DBP, diastolic b
NT-proBNP, N-terminal pro B-type natriuretic peptide; SBP, systolic blood pressure; SD, standard
aAll doses of finerenone plus placebo.
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1.1) and –3.6mmHg (95% CI, –9.2 to 2.0), respectively
for finerenone 20mg (Fig. 1). Smaller differences in office
SBP were observed relative to placebo at the follow-up
visit, 4weeks after cessation of treatment: –0.2mmHg
(95% CI, –7.1 to 6.7), –3.0mmHg (95% CI, –9.0 to 3.1),
and 0.1 mmHg (95% CI, –6.0 to 6.3) for 10mg, 15mg, and
20 mg finerenone, respectively.

Change in 24-h, daytime, and night-time
ambulatory BP monitoring with finerenone
Of the 240 patients who had baseline ABPM and were
treated with placebo or finerenone doses of 1.25–20mg,
154 (64%) had adequate ABPM following treatment. There-
fore, we used multiple imputation to account for missing
data as the primary method of analysis. One patient treated
with placebo was excluded from analyses because of a
change in ABPM that was deemed outside of a clinically
plausible range, so a total of 153 patients were monitored
during the study.

Finerenone reduced the LS mean change from baseline
in 24-h ABPM SBP with significant changes observed with
10mg at Day 60 (–7.3mmHg; 95% CI, –13.0 to –1.6), 15 mg
at Day 60 (–8.9mmHg; 95% CI, –13.0 to –4.7), 15mg at Day
90 (–8.7mmHg, 95% CI, –12.8 to –4.5), and 20mg at Day
90 (–7.4; 95% CI, –11.7 to –3.0) compared with placebo
(2.5mmHg; 95% CI, –3.4 to 8.4 for Day 60 and 95% CI, –3.8
to 8.8 for Day 90) (Fig. 2). Placebo-adjusted changes in 24-h
ABPM SBP were –9.8mmHg (95% CI, –18.0 to –1.6) and
–8.3mmHg (95% CI, –16.6 to 0.1) for finerenone 10mg,
–11.4 mmHg (95% CI, –18.5 to –4.3) and –11.2 mmHg
(95% CI, –18.8 to –3.6) for finerenone 15mg, and
–6.4mmHg (95% CI, –13.6 to 0.9) and –9.9mmHg (95%
CI, –17.7 to –2.0) for finerenone 20mg at Day 60 and Day
90, respectively, with LS mean change from baseline of
2.5mmHg for placebo at both Day 60 and Day 90 (Table 2
and Table S4, Supplemental Digital Content, http://links.
lww.com/HJH/C107). Similar placebo-adjusted changes
were observed in daytime ABPM SBP and night-time ABPM
SBP at Day 60 and Day 90 (Table 2 and Table S4, Supple-
mental Digital Content, http://links.lww.com/HJH/C107)
as well as in the corresponding observed case analysis
substudy

one 15mg finerenone
(n¼34)

20mg finerenone
(n¼31)

Totala

(N¼239)

63.8 (8.7) 66.1 (11.3) 63.4 (9.4)

26 (76.5) 20 (64.5) 183 (76.6)

) 135.8 (14.0) 138.5 (12.2) 138.9 (14.0)

) 137.1 (12.7) 136.3 (12.3) 139.5 (14.2)

76.4 (10.3) 79.4 (7.8) 78.2 (9.3)

76.7 (9.4) 75.7 (9.5) 77.7 (9.1)

17) 121 (28 to 2496) 220 (4 to 1560) 217 (4 to 4948)

4.2 (0.5) 4.3 (0.5) 4.3 (0.4)

64.3 (22.8) 67.2 (21.2) 68.2 (21.1)

7.3 (1.2) 7.5 (1.1) 7.5 (1.3)

15 (44.1) 13 (41.9) 107 (44.8)

5.4) 32.6 (1.0 to 199.9) 51.0 (7.2 to 242.9) 45.4 (1.0 to 283.0)

11.9) 85.4 (10.2 to 765.3) 95.8 (10.2 to 1195.0) 93.2 (10.2 to 8212.3)

0-mg dose of finerenone. ABPM, ambulatory blood pressure monitoring; ARTS-DN,
lood pressure; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin;
deviation; UACR, urine albumin-to-creatinine ratio.
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FIGURE 1 Time course of change in office SBP. Change in office SBP from baseline to Day 120 with finerenone compared with placebo. Mixed model analysis with factors
treatment group, time, baseline value, and treatment � time interaction as covariates. Data are expressed as LS mean change from baseline�95% CI. CI, confidence
interval; LS, least-squares; SBP, systolic blood pressure.

Agarwal et al.
(Table S5, Supplemental Digital Content, http://links.lww.
com/HJH/C107).

Comparison of office SBP and 24-h ABPM SBP by treat-
ment group showed no statistically significant differences in
changes between office and ABPM SBP (Table S6, Supple-
mental Digital Content, http://links.lww.com/HJH/C107).
Greater reductions in 24-h ABPM SBP were observed with
increasing SBP at screening (Fig. 3).
FIGURE 2 LS mean change from baseline in 24-h ABPM SBP at Day 60 and Day 90
finerenone �10mg relative to baseline. Mixed model analysis with factors treatment gro
change from baseline with 95% CI. Missing data at Day 60 and Day 90 are imputed wit
blood pressure monitoring; CI, confidence interval; LS, least-squares; SBP, systolic blood

298 www.jhypertension.com
Changes in ABPMDBP are presented in Figure 2, Supple-
mentalDigital Content, http://links.lww.com/HJH/C107 and
Table S7, Supplemental Digital Content, http://links.lww.
com/HJH/C107 and change in office andABPMDBPwithout
multiple imputation is presented in Table S8, Supplemental
Digital Content, http://links.lww.com/HJH/C107.

Subgroup analyses according to baseline aldosterone,
urine sodium, age, sex, eGFR, and UACR suggested no
using multiple imputation. Reduction in SBP was observed for 24-h ABPM with
up, time, baseline value, and treatment � time interaction as covariates. LS mean
h multiple imputation for ABPM analyses. �P<0.05; yP<0.01. ABPM, ambulatory
pressure.
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TABLE 2. ABPM SBP at baseline, Day 60, and Day 90 with multiple imputation

24-h ABPM Daytime ABPM Night-time ABPM

Group Phase

Adjusted

change

(95% CI)

Treatment

effect

(95% CI)

Adjusted

change

(95% CI)

Treatment

effect

(95% CI)

Adjusted

change

(95% CI)

Treatment

effect

(95% CI)

Placebo (n¼27) Baseline, mean

SBP, mmHg (SD)

142.6 (14.7) 145.1 (14.9) 133.0 (17.2)

Day 60 2.5 (–3.4 to 8.4) Ref 2.1 (–3.8 to 7.9) Ref 3.9 (–3.2 to 11.1) Ref

Day 90 2.5 (–3.8 to 8.8) Ref 2.7 (–3.5 to 8.9) Ref 1.6 (–6.6 to 9.8) Ref

Finerenone

10mg (n¼27)a
Baseline, mean

SBP, mmHg (SD)

145.7 (15.5) 147.5 (16.1) 137.0 (14.6)

Day 60 –7.3 (–13.0 to –1.6) –9.8 (–18.0 to –1.6) –7.5 (–13.4 to –1.6) –9.6 (–17.8 to –1.3) –5.9 (–11.5 to –0.2) –9.8 (–18.8 to –0.8)

Day 90 –5.8 (–11.3 to –0.2) –8.3 (–16.6 to 0.1) –5.6 (–11.5 to 0.2) –8.3 (–16.7 to 0.2) –6.7 (–13.1 to –0.3) –8.3 (–18.5 to 2.0)

Finerenone

15mg (n¼34)

Baseline, mean

SBP, mmHg (SD)

137.1 (12.7) 138.8 (12.5) 130.6 (16.2)

Day 60 –8.9 (–13.0 to –4.7) –11.4 (–18.5 to –4.3) –9.0 (–13.4 to –4.6) –11.1 (–18.3 to –3.8) –7.7 (–12.1 to –3.3) –11.6 (–19.9 to –3.2)

Day 90 –8.7 (–12.8 to –4.5) –11.2 (–18.8 to –3.6) –8.4 (–12.5 to –4.2) –11.0 (–18.5 to –3.5) –9.8 (–15.3 to –4.4) –11.4 (–21.2 to –1.7)

Finerenone

20mg (n¼31)

Baseline, mean

SBP, mmHg (SD)

136.3 (12.3) 137.6 (12.2) 131.1 (16.1)

Day 60 –3.9 (–8.1 to 0.4) –6.4 (–13.6 to 0.9) –3.1 (–7.8 to 1.5) –5.2 (–12.6 to 2.3) –6.2 (–10.2 to –2.1) –10.1 (–18.4 to –1.7)

Day 90 –7.4 (–11.7 to –3.0) –9.9 (–17.7 to –2.0) –6.8 (–11.4 to –2.2) –9.5 (–17.4 to –1.6) –9.1 (–13.7 to –4.5) –10.7 (–20.0 to –1.3)

Mixed model analysis with factors treatment group, time, baseline value, and treatment � time interaction as covariates. Adjusted changes are expressed as LS mean change from
baseline with 95% CI and treatment effect is expressed as LS mean difference from placebo with 95% CI. Missing data at Day 60 and Day 90 were imputed with multiple imputation.
ABPM, ambulatory blood pressure monitoring; CI, confidence interval; LS, least-squares; Ref, reference; SBP, systolic blood pressure; SD, standard deviation.
an¼26 for night-time.

Finerenone and ambulatory blood pressure in CKD in T2D
significant differences according to baseline characteristics
(P-interaction > 0.05; Figure 3, Supplemental Digital Con-
tent, http://links.lww.com/HJH/C107).

Ambulatory BP monitoring time course over 24 h
Mean SBP at hourly intervals demonstrated a similar
pattern in SBP across treatment groups at screening,
with lower nocturnal than daytime SBP (Fig. 4). The
magnitude of the reduction in SBP with finerenone at
Day 90 was persistent across all time points, with the
mean Day 90 ambulatory SBP curve generally below that
of the mean screening values. Comparison of the LS
means difference between daytime and night-time ABPM
measurements found no significant differences in the
effect of placebo or finerenone between day and night
FIGURE 3 Scatterplot of average 24-h SBP by ABPM at screening and change from
screening and Day 90. One patient who was treated with placebo was excluded from th
plausible range (SBP of 121.3mmHg at screening and an increase in SBP of 72.2mmHg
pressure.

Journal of Hypertension
(Table S9, Supplemental Digital Content, http://links.lww.
com/HJH/C107).

Although fewer patients in the placebo group experi-
enced a Day 90 nocturnal dip in SBP than at screening
(26.7% and 40.7%, respectively), we found no evidence of
an increase in nocturnal dipping in SBP in patients treated
with finerenone. Compared with placebo, the odds ratios
for nocturnal dipping with finerenone versus placebo were
as follows: 1.65 (95% CI, 0.36–7.52), 1.69 (95% CI, 0.43–
6.72), and 2.88 (95% CI, 0.73–11.40) for finerenone 10, 15,
and 20mg, respectively.

Safety
Incidence of any treatment-emergent adverse events (AEs)
was similar across the finerenone dose groups included in
screening to Day 90. Individual patient data from 24-h ABPM measurements at
e analysis because of a change in ABPM that was deemed outside of a clinically
at Day 90). ABPM, ambulatory blood pressure monitoring; SBP, systolic blood
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FIGURE 4 Change in SBP over 24 h recorded by ABPM. Change in SBP as recording by ABPM in patients treated with placebo (n¼16) (a), finerenone 10mg (n¼17) (b),
finerenone 15mg (n¼24) (c), and finerenone 20mg (n¼18) (d). Mean SBP at hourly intervals demonstrated a similar pattern in SBP across treatment groups at screening,
with lower nocturnal than daytime SBP. Reduction in SBP with finerenone at Day 90 was persistent across all time points and was generally below that of the mean
screening values. ABPM, ambulatory blood pressure monitoring; SBP, systolic blood pressure; SE, standard error.
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the ABPM analysis (Table S10, Supplemental Digital Con-
tent, http://links.lww.com/HJH/C107). Incidence of treat-
ment-emergent hyperkalemia was low, occurring in one
patient in the finerenone 5mg group and one patient in the
finerenone 15mg group. Serious AEs occurred in 3.3% of
patients receiving finerenone.

DISCUSSION

In the ARTS-DN study, we demonstrated that finerenone
administration had a modest and inconsistent effect in
reducing office BP from baseline. In contrast, 24-h ABPM
SBP was significantly reduced from baseline with finere-
none. Compared with placebo, finerenone also reduced
daytime and night-time SBP similarly. Although the study
was limited by a small sample size, there was no evidence of
increased dipping with finerenone.

It is well recognized that renal epithelial MRs modulate
salt and volume handling and BP regulation by the kidney.
MRs may also modulate BP through effects on endothelial
and vascular function. Reductions in BP load on the
vasculature can protect against target organ damage in
patients with CKD associated with T2D. Therefore, the
impact of MRAs including finerenone on pathways regu-
lating BP load on the vasculature should be considered.
Reductions in SBP from baseline to Day 90 recorded by
ABPM were persistent across 24 h. This is noteworthy
because finerenone has a short plasma half-life of approx-
imately 2–3 h, has no active metabolites, and was admin-
istered once daily in the morning. This would suggest that
the reduction in BP over 24 h, including night-time,
300 www.jhypertension.com
observed in this study over 3 months, was not because
of pharmacokinetic effects of finerenone.

Although various studies suggest that the end organ pro-
tectionmaybe largely independentof theeffectof finerenone
on office BP, the current findings raise the possibility that
substantial reductions in 24-h BP may be contributing to the
target organ protection observed with the drug. The relative
importance of various mechanistic pathways involved in the
hemodynamic effects of finerenone remain to be clarified.
Multiple mechanisms have been proposed to modulate car-
diacoutput andvascular resistance responses tononsteroidal
and steroidal MRAs including effects on sodium homeostasis
by the kidney, neural function, immune function, and endo-
thelial function [13].

At the investigated doses, the BP effects of finerenone
observed with 24-h ABPM were clinically significant. How-
ever, the office BP changes were less and recapitulated in
another trial. In the ARTS phase 2a study conducted in
patients with chronic heart failure and moderate CKD with
or without T2D, at a dose of 10mg once daily, finerenone
led to a 4.2mmHg reduction in office SBP at 4 weeks
(versus a 3.1mmHg reduction with placebo) compared
with a 10.1mmHg reduction in office SBP with spirono-
lactone (mean daily dose 37mg) [14]. In a meta-analysis of
data from trials reporting the effects of sodium-glucose co-
transporter-2 inhibitors (SGLT-2is) on ambulatory BP, a
smaller effect was observed with SGLT-2i treatment than
observed here with finerenone, with a mean difference
in 24-h SBP on ABPM from baseline to 4–12weeks of
–3.6 mmHg [15]. Although our sample size is limited,
and 95% CIs wide, our data suggest that compared with
Volume 41 � Number 2 � February 2023
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SGLT-2is, the effect of finerenone on ambulatory BP might
be much greater. The effects of finerenone on 24-h SBP also
provide an explanation for the greater incidence of hypo-
tension seen with finerenone (4.3% finerenone, 2.7% pla-
cebo) [16] and fewer AEs of hypertension (6.4% finerenone,
9.0% placebo) in the pooled phase 3 studies [17].

Finerenone is a highly potent and selective competitive
antagonist of the MR [18]. Its selectivity versus other steroid
hormone receptors is at least 500-fold (for comparison:
eplerenone: 20–30-fold, spironolactone: only 3-fold versus
the androgen receptor [18]). Finerenone binds to human
MR with high affinity (Kd value of 1.52 nmol/l; for compari-
son, the Kd of aldosterone is 0.5 nmol/l), while the finer-
enone-MR complex has a half-life of 50 min [19]. Like
finerenone, the steroidal MRA eplerenone also has a rela-
tive short plasma half-life of only 2.9 h (in healthy human
volunteers). Although once-daily eplerenone is effective in
lowering BP, Weinberger et al. [20] demonstrated that the
BP-lowering efficacy of eplerenone in patients with mild-
to-moderate hypertension is more pronounced when given
twice daily. However, despite its short half-life, eplerenone
administered once daily provides mortality reduction in
patients with heart failure [21,22]. Our study demonstrates
that once-daily administration of finerenone effectively
reduced 24-h ambulatory BP, suggesting that the transcrip-
tional effects of the drug, rather than its short half-life, might
be more important in modulating this effect [23].

Our study has several limitations. The ABPM substudy
had a small sample size, and differences in baseline vari-
ables might affect results as patients were from selected
sites and not a randomized comparison. There were many
patients who did not have follow-up ABPM measurements.
Although we used multiple imputation to account for the
uncertainty induced by missing data, these adjustments
cannot guarantee whether similar results would be
obtained if fewer data were missing. Also, because ABPM
was not conducted after washout of the study medication,
we cannot be certain if the effects on BP would persist after
removal of the study drug. ARTS-DNwas a short-term phase
2b study and therefore the long-term effects of finerenone,
including the effect on kidney and CV outcomes, could not
be observed. An analysis of the phase 3 FIDELIO-DKD
study will allow further investigation into longer-term
effects of finerenone on BP and clinical outcomes.

In conclusion, the ARTS-DN ABPM substudy has shown
that finerenone reduced 24-h, daytime, and night-time SBP
compared with placebo. Despite a short half-life, changes
in BP were persistent over 24 h with once-daily dosing in
the morning, suggesting that finerenone has hemodynamic
effects in patients with CKD and T2D that are unlikely to be
attributable to its pharmacokinetic properties. These hemo-
dynamic effects provide a biological basis for greater inci-
dence of hypotension, a lower incidence of hypertension,
and an early separation in curves of the time to first CV
events seen with finerenone.
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