ORIGINAL ARTICLE
E S C European Heart Journal - Cardiovascular Pharmacotherapy (2023) 9, 85-93

. . . Coronary artery disease
European Society https://doi.org/10.1093/ehjcvp/pvac054
of Cardiology

Finerenone efficacy in patients with chronic
kidney disease, type 2 diabetes and
atherosclerotic cardiovascular disease

Gerasimos Filippatos ©'*, Stefan D. Anker »%3, Bertram Pitt*,

Darren K. McGuire ©°, Peter Rossing ©%7, Luis M. Ruilope®?:1%, Javed Butler ©1"12,
Ewa A. Jankowska?, Erin D. Michos '3, Dimitrios Farmakis ©'4, Alfredo E. Farjat'>,
Peter Kolkhof 5%, Andrea Scalise'’, Amer Joseph'®, George L. Bakris'® and

Rajiv Agarwal?’; on behalf of the FIDELIO-DKD and FIGARO-DKD Investigators

"Department of Cardiology, School of Medicine, National and Kapodistrian University of Athens, Attikon University Hospital, Athens, Chaidari 12462, Greece; 2Department of
Cardiology (CVK), and Berlin Institute of Health Center for Regenerative Therapies, German Centre for Cardiovascular Research Partner Site Berlin, Charité Universititsmedizin,
10117 Berlin, Germany; 3Institute of Heart Diseases, Wroclaw Medical University, Borowska 213, 50-556 Wroctaw , Poland; “Department of Medicine, University of Michigan School
of Medicine, Ann Arbor;, Ml 48109, USA; °The Division of Cardiology, University of Texas Southwestern Medical Center, and Parkland Health and Hospital System, Dallas, TX 75390,
USA; éSteno Diabetes Center Copenhagen, 2730 Herlev, Denmark; ’Department of Clinical Medicine, University of Copenhagen, DK-2200 Copenhagen, Denmark; 8Cardiorenal
Translational Laboratory and Hypertension Unit, Institute of Research imas12, s/n, 28041, Madrid, Spain; 9CIBER-CV, Hospital Universitario 12 de Octubre, s/n, 28041, Madrid, Spain;
WOFacuIty of Sport Sciences, European University of Madrid, s/n, 28670, Villaviciosa de Odén, Madrid, Spain; " Baylor Scott and White Research Institute, Dallas, TX 75204, USA; 2The
Department of Medicine, University of Mississippi School of Medicine, Jackson, MS 39216, USA; "*Division of Cardiology, Johns Hopkins University School of Medicine, Baltimore, MD
21287, USA; "Statistics and Data Insights, University of Cyprus Medical School, Nicosia 2029, Cyprus; 5Research and Development, Statistics and Data Insights, Bayer PLC, Reading,
RG2 6AD, UK; "®Research and Development, Cardiovascular Precision Medicines, Bayer AG, 42117, Wuppertal, Germany; '’ Pharmaceutical Development, Bayer Hispania, S.L., 08970
Barcelona, Spain; "®Cardiology and Nephrology Clinical Development, Bayer AG, Berlin 13353, Germany; '”Department of Medicine, University of Chicago Medicine, Chicago, IL
60637, USA; and 2°Richard L. Roudebush VA Medical Center and Indiana University, Indianapolis, IN 46202, USA

Received 28 June 2022; revised 31 August 2022; accepted 12 October 2022; online publish-ahead-of-print 17 October 2022

Aims Finerenone, a selective, non-steroidal mineralocorticoid receptor antagonist, improves cardiovascular (CV) and kidney
outcomes in patients with type 2 diabetes (T2D) and chronic kidney disease (CKD). This subgroup analysis of
FIDELITY, a pre-specified, pooled, individual patient-data analysis of FIDELIO-DKD (NCT02540993) and FIGARO-DKD
(NCT02545049), compared finerenone vs. placebo in patients with and without baseline history of atherosclerotic CV
disease (ASCVD).

Methods and Outcomes included a composite CV outcome [CV death, non-fatal myocardial infarction, non-fatal stroke, or hospital-

results ization for heart failure (HHF)]; CV death or HHF; a composite kidney outcome (kidney failure, sustained estimated
glomerular filtration rate decrease >57%, or kidney-related death); all-cause mortality; and safety by baseline history of
ASCVD.

Of 13026 patients, 5935 (45.6%) had a history of ASCVD. The incidence of the composite CV outcome, CV death
or HHF, and all-cause mortality was higher in patients with ASCVD vs. those without, with no difference between
groups in the composite kidney outcome. Finerenone consistently reduced outcomes vs. placebo in patients with and
without ASCVD (P-interaction for the composite CV outcome, CV death or HHF the composite kidney outcome, and
all-cause mortality 0.38, 0.68, 0.33, and 0.38, respectively). Investigator-reported treatment-emergent adverse events
were consistent between treatment arms across ASCVD subgroups.

Conclusion Finerenone reduced the risk of CV and kidney outcomes consistently across the spectrum of CKD in patients with T2D,
irrespective of prevalent ASCVD.
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Graphical Abstract
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Finerenone reduced the risk of clinically important cardiorenal outcomes vs. placebo, irrespective of history of atheroscle-

rotic cardiovascular disease, across the spectrum of chronic kidney disease in patients with type 2 diabetes.

Atherosclerotic cardiovascular disease ® Chronic kidney disease ® Finerenone ® Mineralocorticoid

Keywords

receptor antagonist ® Type 2 diabetes

Introduction

Type 2 diabetes (T2D) and chronic kidney disease (CKD) commonly
co-exist and are associated with major adverse health outcomes, such
as heart failure (HF) and atherosclerotic events, as well as premature
mortality from cardiovascular (CV) causes.'™ Patients with T2D have
up to a four-fold higher risk of atherosclerotic CV disease (ASCVD)
compared with populations without T2D,*> and the severity
of kidney impairment correlates with a higher incidence of CV
events.>®7 Furthermore, the risk of all-cause mortality is incremental,
with the highest risk reported in patients with ASCVD on top of CKD
and T2D.® Given that CV complications are among the most frequent
causes of death among patients with T2D and CKD, prevention of CV
complications in this patient population is a key therapeutic focus.”
However, there are currently limited data on how CV events could
be effectively prevented or reduced in patients with CKD and T2D.

Finerenone, a selective, non-steroidal mineralocorticoid recep-
tor antagonist, demonstrated CV and kidney benefits in patients
with T2D and CKD in the FIDELIO-DKD (FInerenone in reducing
kiDnEy faiLure and dlsease prOgression in Diabetic Kidney Dis-
ease; NCT02540993) and FIGARO-DKD (FInerenone in reducinG
cArdiovascular moRtality and mOrbidity in Diabetic Kidney Disease;
NCT02545049) phase Il trials.'"®'? The two trials were comple-
mentary in design, with FIDELIO-DKD including patients with T2D
and more advanced CKD compared with FIGARO-DKD, which in-
cluded patients with T2D with earlier stages of CKD but at high
CV risk.’%12 As prospectively planned, the individual patient-level data
from these two trials were pooled in the FIDELITY (The Flnerenone
in chronic kiDney diseaskE and T2D: Combined FIDELIO-DKD and
FIGARO-DKD Trial programme analysis) database, providing the op-
portunity to evaluate outcomes with finerenone in a population of
patients with T2D across a broader spectrum of CKD than either
trial enrolled.’® The results of the primary analysis of FIDELITY on the
overall dataset for the primary trial outcome provided confirmation
of the benefits of finerenone in reducing the risks of CV and kidney
events."3

Given that almost 50% of patients with CKD and T2D in the
FIDELITY population had a history of ASCVD,"3 and that patients
with ASCVD are at greater risk for HF'* we sought to investigate
whether the cardiorenal benefits of finerenone were consistent, ir-
respective of comorbid ASCVD. Here, the results of the analyses of
the FIDELITY dataset stratified by presence or absence of ASCVD at
baseline are presented.

Methods

Study design and participants

FIDELITY is a pre-specified pooled database of individual patient data from
the FIDELIO-DKD and FIGARO-DKD trials, two phase lll, randomized,
double-blind, placebo-controlled, multi-centre clinical trials of finerenone
in patients with T2D and CKD."®'2"3 The present subgroup analyses of
FIDELITY were pre-specified. These trials were performed in accordance
with the principles of the Declaration of Helsinki and were approved by the
competent authorities and ethic committees at each site. All participants
provided written informed consent.

In brief, eligible patients were >18 years of age, clinically diagnosed
with T2D and CKD defined as either (i) persistent, moderately increased
urine albumin-to-creatinine ratio (UACR) >30—<300 mg/g and esti-
mated glomerular filtration rate (eGFR) 25—<90 mL/min/1.73 m?, or
(ii) persistent, severely increased UACR >300—=<5000 mg/g and eGFR
>25 mL/min/1.73 m?. Potential participants were required to be treated
with a maximum tolerated dose of angiotensin-converting enzyme in-
hibitor or angiotensin receptor blocker >4 weeks prior to the screening
visit, preferably without adjustment to dose or choice of agent or to
any other antihypertensive or antiglycaemic treatment, and to have a
serum potassium level of <4.8 mEg/L at the run-in and screening visits.
Key exclusion criteria included: HF with reduced ejection fraction and
persistent symptoms of New York Heart Association class II-IV; prior
stroke, transient ischaemic cerebral attack, acute coronary syndrome, or
hospitalization for worsening HF in the 30 days prior to the screening
visit; uncontrolled hypertension [i.e. mean sitting systolic blood pressure
(SBP) >170 mmHg, mean sitting diastolic blood pressure >110 mmHg at
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the run-in visit, mean sitting SBP >160 mmHg, or mean sitting diastolic
blood pressure >100 mmHg at the screening visit]; or known signifi-
cant non-diabetic kidney disease. Concomitant therapy with eplerenone,
spironolactone, any renin inhibitor, potassium-sparing diuretic or potent
cytochrome P450 isoenzyme 3A4 inhibitors, or inducers was prohibited
in both trials.

Procedures and outcomes

Patients were randomized in a 1:1 ratio to receive once-daily oral treat-
ment with finerenone (10 or 20 mg at titrated doses) or matching placebo.
Patients with an eGFR at screening <60 mL/min/1.73 m? received 10 mg,
and those with an eGFR >60 mL/min/1.73 m? received 20 mg. Blinded
up-titration of the study drug was encouraged from visit 2 onward (i.e.
>1 month of treatment), provided that serum potassium concentrations
were <4.8 mEq/L and kidney function was stable. Down-titration was
allowed any time after treatment initiation for safety reasons.

Pre-specified subgroups were categorized by the presence or absence
of ASCVD at baseline, as reported by the investigators. ASCVD was
defined as investigator-reported medical history of coronary artery dis-
ease [i.e. previous myocardial infarction (MI), coronary revascularization
(percutaneous coronary intervention or coronary artery bypass grafting),
or angiographically proven stenosis >50% in at least one major coronary
artery], previous ischaemic stroke, peripheral artery disease, or carotid
endarterectomy. A history of HF alone was not included in this definition
(Supplemental Methods).

Efficacy outcomes included: a primary composite CV outcome [time
to first event of CV death, non-fatal MI, non-fatal stroke, or hospi-
talization for HF (HHF)]; a composite of time to CV death or HHF;
a composite kidney outcome [time to first event of kidney failure
(defined as the occurrence of end-stage kidney disease or an eGFR
<15 mL/min/1.73 mz), a sustained >57% decrease in eGFR >4 weeks
from baseline, or kidney-related death]; and all-cause mortality. Other out-
comes assessed were: the composites of time to first event of non-fatal or
fatal HHF, non-fatal or fatal stroke, and non-fatal or fatal MI. All outcomes
were adjudicated by an independent clinical event committee (including
cardiologists, neurologists, and nephrologists) blinded to treatment
assignment.'%-12

Treatment-emergent adverse events (AEs) were defined as AEs that
first occurred or were exacerbated during the study drug treatment
period or <3 days after temporary or permanent interruption of study
drug, with evaluation stratified by a history of ASCVD. Hyperkalaemia AEs
included investigator-reported events with the use of the Medical Dictio-
nary for Regulatory Activities terms ‘hyperkalaemia’ or ‘blood potassium
increased.’

Statistical analyses

Efficacy analyses were performed in the full analysis set, consisting of
all randomized participants without any critical Good Clinical Practice
violations. Baseline characteristics of patients were stratified by his-
tory of ASCVD. History of ASCVD was a stratification factor in the
FIGARO-DKD trial but not in the FIDELIO-DKD trial."®'? Efficacy out-
comes were captured from randomization up to the end-of-trial visit in
both trials. Data on patients without an event were censored at the date
of their last contact, and complete information on all components of
their respective outcomes was recorded. Incidences and their associated
95% confidence intervals (Cls) were expressed per 100 patient-years (PY).
Time-to-event analysis of clinical outcomes was performed using stratified
Cox proportional hazards models with stratification factors: geographic
region (North America, Latin America, Europe, Asia, or others), eGFR
category at screening (25—<45, 45—<60, or >60 mL/min/1.73 m?),
albuminuria category at screening (moderately or severely elevated), AS-
CVD status, and study (FIDELIO-DKD or FIGARO-DKD). Estimates of

treatment effects for time-to-event outcomes are expressed as hazard
ratios (HRs) with corresponding 95% Cls.

Stratified Cox proportional hazards models were used to estimate
the treatment effects by ASCVD status and the interaction between
treatment and ASCVD status. The models included treatment, ASCVD
subgroup, and ASCVD subgroup by treatment interaction terms as
fixed effects. x? tests were used to report the P-interaction terms.
The two-slope linear spline mixed model repeated measure method
was used to estimate the rate of change in eGFR."> Safety analy-
ses were performed in the safety analysis set, consisting of data from
all randomized patients without critical Good Clinical Practice viola-
tions who received at least one dose of finerenone or placebo. In all
cases, the threshold for assessing statistical significance was set at level
0.05. Statistical analyses were performed with SAS statistical software,
version 9.4."°

Results

Patients

FIDELITY comprised 13026 patients in the full analysis set followed
for a median of 3 years. Among these patients, 5935 (45.6%) had a
history of ASCVD at baseline; of whom, 2979 (50.2%) were treated
with finerenone and 2956 (49.8%) with matching placebo. At baseline,
patients with a history of ASCVD were older and more frequently
male and White, had a longer duration of T2D, were more likely to
have a history of atrial fibrillation or coronary heart disease, and were
less likely to have hypertension (Table 1 and supplementary material
online, Table S$1). Patients with ASCVD also had lower baseline mean
eGFR and median UACR, while SBP, glycated haemoglobin, and body
mass index did not differ by ASCVD status. Patients with ASCVD
were more likely to be treated with beta-blockers, loop diuretics,
statins, and insulin and were less likely to be receiving metformin
and glucagon-like peptide 1 receptor agonists. Sodium-glucose co-
transporter-2 inhibitor use did not differ between the two subgroups
and no patients were treated with angiotensin receptor—neprilysin
inhibitors at baseline. The mean daily dose exposure (mean =+ stan-
dard deviation) achieved for finerenone was 16.0 & 4.4 mg for patients
with ASCVD and 16.9 £ 4.1 mg for patients without ASCVD, cor-
responding to a standardized mean difference of 0.21 between the
two patient subgroups. The effect of finerenone on SBP did not differ
between patients with and without ASCVD (Supplementary material
online, Figure S1).

Cardiovascular and kidney outcomes
and all-cause mortality by history

of atherosclerotic cardiovascular disease
The incidence of the composite CV outcome (CV death, non-fatal
MI, non-fatal stroke, or HHF) was higher in patients with a history
of ASCVD vs. those without (incidence/100 PY 6.9 vs. 3.0; HR 2.09;
95% Cl 1.89-2.30; Figure 1). The incidence of the composite of CV
death or HHF was also higher in patients with ASCVD vs. those
without (incidence/100 PY 4.5 vs. 1.9; HR 2.12; 95% CI 1.88-2.40).
In contrast, the risk of the composite kidney outcome [time to first
event of kidney failure [defined as the occurrence of end-stage kid-
ney disease or an eGFR <15 mL/min/1.73 m?], a sustained >57%
decrease in eGFR >4 weeks from baseline, or kidney-related death)
did not differ between patients with and without a history of ASCVD
(incidence/100 PY 2.1 vs. 2.4; HR 0.96; 95% Cl 0.83-1.10). Patients
with a history of ASCVD had a higher risk of all-cause mortality
vs. those without (incidence/100 PY 4.0 vs. 2.1; HR 1.72; 95% ClI
1.52-1.94).



88

G. Filippatos et al.

Table | Patient baseline characteristics by history of atherosclerotic cardiovascular disease

Characteristic

With history of
ASCVD (n = 5935)

Without history of
ASCVD (n =7091)

Age, years, mean + SD
Sex, male, n (%)
Race, n (%)
White
Black/African American
Asian
SBP, mmHg, mean + SD
DBP, mmHg, mean £ SD
BMI, kg/m?, mean + SD
Duration of diabetes, years, mean £ SD
HbA1c, %, mean & SD
Serum potassium, mEg/L, mean £ SD
eGFR, mL/min/1.73 m2, mean + SD
eGFR, mL/min/1.73 m?, n (%)
<25
25—<45
45—<60
>60
UACR, mg/g, median (IQR)
UACR, mg/g, n (%)
<30
30—<300
>300
Mean waist—hip ratio, mean & SD
Waist circumference, cm, mean =+ SD
hs-CRP, mg/L, mean + SD
Heart rate, bpm, mean £ SD
History of HF, n (%)
History of AF, n (%)
History of M, n (%)
History of hypertension, n (%)
Current smoker, n (%)
Medication use at baseline, n (%)
RAAS inhibitors
Beta-blockers
Diuretics
Loop diuretics
Thiazide diuretics
Angiotensin receptor—neprilysin inhibitors
Aspirin
Platelet aggregation inhibitors®
Statins
Potassium supplements
Potassium-lowering agents
Anti-hyperglycemic therapies
Insulin and analogues
Metformin
Sulfonylureas
DPP-4 inhibitors
GLP-1RAs
SGLT-2 inhibitors
Alpha glucosidase inhibitors

66.8 + 8.5
4374 (73.7)

4407 (74.3)
233 (3.9)
1002 (16.9)
1367 £ 144
753498
312457
16.5 + 89
77 +14
44405
538 4+ 19.6

79 (13)

2225 (37.5)
1746 (29.4)
1883 (31.7)

456 (152-1094)

136 (2.3)
2143 (36.1)
3655 (61.6)

1.01 £ 0.1

107.8 + 14.7
49 +95

7124112

1555 (26.2)
685 (11.5)
2017 (34.0)
5730 (96.5)
876 (14.8)

5923
3854
3299
1583 (2

©
®
G
(
1377 (23.
0
(
(
(

9.8)
49)
5.6)
6.7)
3)

3823 (64.4)
4539 (76.5)
4809 (81.0)
215 (3.6)
86 (1.4)
5802 (97.8)
3736 (62.9)
3193 (53.8)
1425 (24.0)
1381 (23.3)
405 (6.8)
405 (6.8)
284 (4.8)

63.1 4100
4714 (66.5)

4462 (62.9)
289 (4.1)
1892 (26.7)
136.8 + 14.0
7722 + 9.4
313462
145 + 84
77414
43404
60.7 + 228

83 (1.2)
2007 (28.3)
1688 (23.8)
3312 (46.7)

564 (250-1195)

94 (13)
1956 (27.6)
5037 (71.0)

099 + 0.11

1064 + 154

46+ 101

747 + 114
287 (4.0)
421 (59)

5 (<0.1)?

6836 (96.4)

1217 (172)

7080 (99.8)
2650 (37.4)
3411 (48.1)
1220 (17.2)
1775 (25.0)
0
2532 (35.7)
2762 (39.0)
4590 (64.7)
170 (2.4)
96 (1.4)
6918 (97.6)
3894 (54.9)
4364 (61.5)
1964 (27.7)
1897 (26.8)
539 (7.6)
472 (67)
372 (52)

2ASCVD history (yes/no) was determined by pre-specified medical loglines of carotid endarterectomy, coronary artery disease, Ml, ischaemic stroke, and peripheral arterial
occlusive disease. History of Ml was determined by medical history that may not have had a conclusive diagnosis for ASCVD conditions.

bExcluding heparin.

AF, atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; bpm, beats per minute; DBP, diastolic blood pressure; DPP-4, dipeptidyl peptidase-4;
eGFR, estimated glomerular filtration rate; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA1c, glycated haemoglobin; HF, heart failure; hs-CRP, high-sensitivity
C-reactive protein; IQR, interquartile range; MI, myocardial infarction; RAAS, renin—angiotensin—aldosterone system; SBP, systolic blood pressure; SD, standard deviation;

SGLT-2, sodium-glucose co-transporter-2; UACR, urine albumin-to-creatinine ratio.
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History of ASCVD
Outcome Yes (n = 5935) No (n =7091) Hazard ratio (95% CI)
n(%)  nper100PY  n(%)  nper 100 PY
Composite CV outcome 1106 (18.6) 6.90 658 (9.3) 3.03 i 2.09 (1.89-2.30)
CV death or HHF 753 (12.7) 451 426 (6.0) 1.92 - 2.12 (1.88-2.40)
Composite kidney outcome 328 (5.5) 2.07 497 (7.0) 2.40 - 0.96 (0.83-1.10)
All-cause mortality 695 (11.7) 4.03 471 (6.6) 2.09 - 1.72 (1.52-1.94)
0.I25 O.ISO 1.00 2.;)0 4.;)0

Decreased risk with ASCVD  Increased risk with ASCVD

Figure | Overall incidence and relative risk of patient outcomes by history of atherosclerotic cardiovascular disease.
ASCVD, atherosclerotic cardiovascular disease; Cl, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; PY, patient-years.

Effects of finerenone on composite
cardiovascular and kidney outcomes
by history of atherosclerotic

cardiovascular disease

Overall, finerenone significantly reduced the risk of the primary
composite CV outcome compared with placebo (HR 0.86; 95% CI
0.78-0.95; P = 0.0018). Finerenone consistently lowered the risk of
the composite CV outcome compared with placebo in patients with
ASCVD (HR 0.83; 95% CI 0.74-0.94) and without ASCVD (HR 0.91;
95% Cl 0.78-1.06; P-interaction = 0.38; Figure 2A and supplemental
material online, Figure 2). Overall, the risk of CV death or HHF was
also reduced with finerenone compared with placebo (HR 0.83; 95%
Cl 0.74-0.93; P = 0.0018), with no treatment effect modification
by ASCVD (with ASCVD, HR 0.82; 95% CI 0.71-0.94; and without
ASCVD, HR 0.86; 95% Cl 0.71-1.04; P-interaction = 0.68; Figure 2B
and supplementary material online, Figure S3).

The risk of the composite kidney outcome was significantly lower
with finerenone compared with placebo in the overall population
(HR 0.77;95% C1 0.67-0.88; P = 0.0002; Figure 2C and supplementary
material online, Figure $4). There was no treatment effect modification
of finerenone on the composite kidney outcome by ASCVD status
(with ASCVD, HR 0.71; 95% CI 0.57-0.88; without ASCVD, HR 0.81;
95% Cl 0.68-0.97; P-interaction = 0.33). The effects of finerenone
vs. placebo on the least-squares mean change in eGFR and UACR
from baseline did not differ by ASCVD baseline status (Supplementary
material online, Figure S5).

Effect of finerenone on all-cause
mortality and other outcomes by history

of atherosclerotic cardiovascular disease
Overall, the incidence of all-cause mortality was numerically lower
in the finerenone group than with placebo (incidence/100 PY 2.8
vs. 3.1; HR 0.89; 95% Cl 0.79-1.01), but this difference was not
significant (P = 0.051). The effect of finerenone on all-cause mortality
was not modified by history of ASCVD (with ASCVD, HR 0.85;
95% Cl 0.74-0.99; and without ASCVD, HR 0.95; 95% CI 0.79-1.14;
P-interaction = 0.38; Figure 2D and supplementary material online,
Figure S6).

Overall, a lower incidence of CV death due to HF or HHF
was observed in finerenone-treated patients compared with placebo
(incidence/100 PY 1.3 vs. 1.8; HR 0.75; 95% Cl 0.64-0.89). This
effect was consistent in patients with ASCVD (HR 0.72; 95%
Cl 0.59-0.88) and without ASCVD (HR 0.82; 95% CI 0.63-1.08;
P-interaction = 0.43).

The overall incidence of fatal or non-fatal stroke did not dif-
fer between finerenone and placebo (incidence/100 PY 1.1 vs. 1.2;
HR 0.96; 95% ClI 0.80-1.16); similarly, no overall difference was
observed for fatal or non-fatal Ml (incidence/100 PY 1.0 vs. 1.1).
There was no interaction for either of these composite outcomes
by ASCVD status (Supplementary material online, Figure S7).

Safety outcomes and vital signs
by history of atherosclerotic

cardiovascular disease

The number of AEs in the ASCVD subgroups were consistent with
the overall trial results (Table 2). Serious AEs were more common
in patients with a history of ASCVD, independent of randomized
treatment assignment. Similar to the overall results, the increased
frequency of hyperkalaemia with finerenone vs. placebo was evident
in those with ASCVD (16.7% vs. 8.9% of patients) and those without
ASCVD (14.3% vs. 8.1% of patients). A low number of patients
were hospitalized because of finerenone-related hyperkalaemia in
both groups (1.2% of patients with a history of ASCVD and 0.7%
of patients without a history of ASCVD; incidence/100 PY 0.49 and
0.27, respectively), and discontinuation of finerenone was infrequent
during the trial (0.2% of patients with a history of ASCVD and 0.1%
of patients without a history of ASCVD).

Discussion

These analyses were pre-specified in the FIDELITY pooled dataset of
individual patient data from the FIDELIO-DKD and FIGARO-DKD
trials that offer a higher level of analytic precision than the two
trials alone. Across the FIDELITY population, finerenone significantly
lowered the risks of CV events and progression of CKD compared
with placebo in patients with T2D and a broad spectrum of
CKD." The secondary analyses of FIDELITY, having included nearly



90

G. Filippatos et al.

(A) CV composite outcome

With ASCVD: HR 0.83 (95% C1 0.74-0.94)
_ Without ASCVD: HR 0.91 (95% CI 0.78-1.06)
P for interaction = 0.38
1 — Finerenone with ASCVD
| --- Finerenone without ASCVD
— Placebo with ASCVD
1 --- Placebo without ASCVD

N W
wn O

[\e]
(=]

—_
wm O

0 6 12 18 24 30 36 42 48
Months since randomization

Cumulative incidence (%)
I

(=]

No. at risk

Finerenone with ASCVD 2979 2883 2783 2662 2294 1766 1185 766 366
Placebo with ASCVD 2956 2835 2698 2578 2208 1678 1122 729 334

Finerenone without ASCVD 3540 3477 3419 3347 2979 2441 1880 1421 721
Placebo without ASCVD 3551 3495 3427 3360 2976 2469 1847 1406 748

(C)Kidney composite outcome
With ASCVD: HR 0.71 (95% CI 0.57-0.88)

30+ Without ASCVD: HR 0.81 (95% CI 0.68-0.97)
P for interaction = 0.33
254 — Finerenone with ASCVD
90/ -~ Finerenone without ASCVD
— Placebo with ASCVD
1 --- Placebo without ASCVD

—
[V )

Cumulative incidence (%)
—_
W

0 0 6 12 18 24 30 36 42 48
Months since randomization
No. at risk
Finerenone with ASCVD 2979 2867 2769 2620 2222 1707 1112 734 334
Placcbo with ASCVD 2956 2845 2734 2599 2181 1656 1109 717 314

Finerenone without ASCVD 3540 3424 3338 3228 2805 2266 1703 1290 625
Placebo without ASCVD 3551 3447 3337 3216 2768 2276 1689 1271 648

Figure 2 Composite

cardiovascular and kidney outcomes and all-cause mortality by history of atherosclerotic

(B)CV death and HHF
With ASCVD: HR 0.82 (95% CI 0.71-0.94)

30, Without ASCVD: HR 0.86 (95% C1 0.71-1.04)
P for interaction = 0.68
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Months since randomization
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Finerenone with ASCVD 2979 2929 2853 2761 2398 1860 1258 829 399
Placebo with ASCVD 2956 2879 2779 2691 2333 1802 1224 809 370
Fincrenone without ASCVD 3540 3502 3460 3406 3051 2519 1944 1470 744
Placebo without ASCVD 3551 3515 3467 3411 3046 2540 1914 1462 774

(D) All-cause mortality

With ASCVD: HR 0.85 (95% CI 0.74-0.99)
_ Without ASCVD: HR 0.95 (95% CI1 0.79-1.14)
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0 6 12 18 24 30 36 42 48
Months since randomization
No. at risk

Finerenone with ASCVD 2979 2956 2903 2838 2485 1952 1330 889 423
Placebo with ASCVD 2956 2918 2861 2794 2457 1915 1316 878 401

Finerenone without ASCVD 3540 3516 3494 3461 3112 2579 2001 1524 771
Placebo without ASCVD 3551 3531 3502 3459 3105 2598 1968 1505 793

cardiovascular disease.

(A) composite cardiovascular outcome of time to first onset of cardiovascular death, non-fatal myocardial infarction, non-fatal stroke, or hospi-
talization for heart failure. (B), outcome of time to cardiovascular death and hospitalization for heart failure. (C), composite kidney outcome of time
to first onset of kidney failure, a sustained >57% decrease in eGFR from baseline >4 weeks, or kidney-related death. (D) outcome on all-cause

mortality.

ASCVD, atherosclerotic cardiovascular disease; Cl, confidence interval; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HHF,

hospitalization for heart failure; HR, hazard ratio.

6000 patients with ASCVD and 7000 without, demonstrate that
the benefits of finerenone are not modified by the co-existence of
ASCVD at baseline. These findings were consistent for the composite
CV outcome (time to CV death, non-fatal MI, non-fatal stroke, or
HHF), a composite of time to CV death or HHF, and the composite
kidney outcome (time to kidney failure, sustained eGFR decrease, or
kidney-related death), and the results presented here are in line with a
previous analysis of data from FIDELIO-DKD that showed that the ef-
fects of finerenone on CV outcomes were consistent in patients with
or without a history of ASCVD."" In addition to confirming the results
of FIDELIO-DKD, the present study extends the effect of finerenone
to a broader spectrum of patients with CKD and to kidney outcomes,
including patients with less advanced CKD who are at higher
CV risk.

The CV benefits of finerenone in patients with T2D and CKD
were previously reported to be associated with a reduced risk of
HHF, CV death, and non-fatal MI."" In FIDELITY, the CV benefit of
finerenone was primarily driven by a reduction in HHF.'> Importantly,
results from the analyses suggest that the protection conferred by

finerenone against HF is independent of a history of ASCVD, of which
coronary artery disease constitutes the main cause of HF,'® indicat-
ing that finerenone addresses some of the underlying pathogenetic
mechanisms that lead to HF in patients with T2D and CKD, even in
the absence of overt ASCVD.

In this study and in accordance with a previous report, the prevalent
ASCVD at baseline (defined in the FIDELITY trial as a history of doc-
umented coronary artery disease, ischaemic stroke, peripheral artery
disease, or carotid endarterectomy) was associated with a higher risk
of CV events, including the primary composite CV outcome and the
composite of time to CV death or HHF irrespective of treatment
arm." Interestingly, a higher risk of the composite kidney outcome in
patients with ASCVD at baseline compared with those without was
not observed, irrespective of treatment arm. Overall, patients with
a history of ASCVD also had a higher risk of serious AEs. Thus, the
frequent combination of T2D, CKD, and ASCVD defines a particularly
high-risk population that should be targeted early by clinicians with
effective therapies. In this regard, recent advances in the diagnosis and
treatment of kidney function impairment are particularly promising
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Table 2 Safety outcomes by history of atherosclerotic cardiovascular disease at baseline

With history of ASCVD

Without history of ASCVD

Finerenone
Treatment-emergent AEs, n (%) (n =2974)
Any AE 2547 (85.6)
Maximum intensity for any AE
Mild 775 (26.1)
Moderate 1202 (40.4)
Severe 570 (19.2)
Any study drug—related AE 561 (18.9)
Any AE leading to discontinuation of study drug 207 (7.0)
Any SAE? 1022 (34.4)
Study drug—related 46 (1.5)
Leading to discontinuation of study drug 70 (2.4)
Hyperkalaemia
Any hyperkalaemia 496 (16.7)
Drug-related 284 (9.5)
Leading to permanent discontinuation of study drug 54 (1.8)
SAE? 41 (14)
Drug-related 29 (1.0)
Leading to hospitalization 35(1.2)
Leading to permanent discontinuation of study drug 6(0.2)

Placebo Finerenone Placebo
(n = 2950) (n = 3536) (n = 3539)
2543 (86.2) 3055 (86.4) 3064 (86.6)

742 (25.2) 1119 (31.6) 1089 (30.8)

1118 (37.9) 1366 (38.6) 1397 (39.5)

683 (23.2) 570 (16.1) 578 (16.3)
413 (14.0) 645 (18.2) 449 (12.7)

155 (5.3) 207 (5.9) 196 (5.5)
1086 (36.8) 1038 (29.4) 1100 (31.1)

32 (1.1) 37 (1.0) 29 (0.8)
67 (2.3) 75 (2.1) 87 (2.5)
264 (8.9) 504 (14.3) 287 (8.1)
108 (3.7) 289 (8.2) 141 (4.0)
20 (0.7) 56 (1.6) 18 (0.5)
8 (0.3) 28 (0.8) 8 (0.2)

3(0.1) 14 (0.4) 5(0.1)

3 (0.1) 26 (0.7) 7 (0.2)

2 (<0.1) 4(0.1) 0

History of atherosclerotic cardiovascular disease was not formally assessed but defined by medical records of patients; therefore, patients with undetected atherosclerotic
cardiovascular disease may be categorized as patients without atherosclerotic cardiovascular disease.

# SAEs were defined as treatment-emergent events that: (i) resulted in death; (i) were life-threatening; (iii) required inpatient hospitalization (or prolongation of existing
hospitalization); (iv) caused persistent or significant disability/incapacity; (v) were congenital abnormalities or birth defects; or (vi) were judged by the investigator to be serious

or important medical events.

AE, adverse event; ASCVD, atherosclerotic cardiovascular disease; SAE, serious adverse event.

and represent an important focus of research offering new therapeu-
tic strategies in a more comprehensive cardiorenal approach, 0121821
Indeed, finerenone contributes to the better outcome in these
patients, improving CV and kidney outcomes as documented in this
study.

The safety profile of finerenone did not differ between patients
with and without ASCVD, and finerenone was generally well tolerated
in both groups. There was a 6-8% absolute increase in treatment-
associated hyperkalaemia with finerenone vs. placebo; approximately
one in 100 patients required hospitalization for hyperkalaemia, but
the risk did not appear to be modified by ASCVD history.

Limitations of this analysis include that the history of ASCVD was
not formally assessed but was defined according to medical records;
therefore, some patients with undetected ASCVD may theoreti-
cally have been categorized as patients without ASCVD. In addition,
ASCVD was not a stratification factor in FIDELIO-DKD, which may
have impacted the quality of assessment.

In conclusion, finerenone reduced the risk of CV and kidney out-
comes consistently in patients with and without a history of ASCVD
at baseline and was generally well tolerated in both patient subgroups.
These results indicate that finerenone may be used for the prevention
of ASCVD and for protection from worsening of kidney disease in
patients with T2D and a broad spectrum of CKD.

Supplementary material

Supplementary material is available at European Heart Journal—
Cardiovascular Pharmacotherapy online.
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