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OBJECTIVE

Finerenone reduced the risk of kidney and cardiovascular events in people with
chronic kidney disease (CKD) and type 2 diabetes in the FIDELIO-DKD and FIGARO-
DKD phase 3 studies. Effects of finerenone on outcomes in patients taking sodium–

glucose cotransporter 2 inhibitors (SGLT2is) were evaluated in a prespecified pooled
analysis of these studies.

RESEARCH DESIGN AND METHODS

Patients with type 2 diabetes and urine albumin-to-creatinine ratio (UACR) ‡30
to #5,000 mg/g and estimated glomerular filtration rate (eGFR) ‡25 mL/min/
1.73 m2 were randomly assigned to finerenone or placebo; SGLT2is were permit-
ted at any time. Outcomes included cardiovascular composite (cardiovascular
death, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for
heart failure) and kidney composite (kidney failure, sustained ‡57% eGFR de-
cline, or renal death) end points, changes in UACR and eGFR, and safety
outcomes.

RESULTS

Among 13,026 patients, 877 (6.7%) received an SGLT2i at baseline and 1,113
(8.5%) initiated one during the trial. For the cardiovascular composite, the hazard
ratios (HRs) were 0.87 (95% CI 0.79–0.96) without SGLT2i and 0.67 (95% CI
0.42–1.07) with SGLT2i. For the kidney composite, the HRs were 0.80 (95% CI
0.69–0.92) without SGLT2i and 0.42 (95% CI 0.16–1.08) with SGLT2i. Baseline
SGLT2i use did not affect risk reduction for the cardiovascular or kidney compo-
sites with finerenone (Pinteraction = 0.46 and 0.29, respectively); neither did SGLT2i
use concomitant with study treatment.

CONCLUSIONS

Benefits of finerenone compared with placebo on cardiorenal outcomes in pa-
tients with CKD and type 2 diabetes were observed irrespective of SGLT2i use.

Diabetes is a leading cause of kidney failure, with >50% of end-stage kidney dis-
ease cases resulting from diabetes in many countries (1). Sodium–glucose cotrans-
porter 2 inhibitors (SGLT2is) are recommended for patients with type 2 diabetes
and chronic kidney disease (CKD) and/or with cardiovascular (CV) disease to reduce
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the risk of kidney disease progression or
CV events (2–4). However, despite the
use of guideline-recommended therapies,
including SGLT2is and renin-angiotensin
system (RAS) inhibitors, there remains a
residual risk of patients with CKD and
type 2 diabetes still progressing to kid-
ney failure (5,6).

Finerenone is a novel, selective, non-
steroidal mineralocorticoid receptor antag-
onist (MRA) approved for use in adults
with CKD associated with type 2 diabetes
(7–10). Given the current recommenda-
tions for the use of an SGLT2i in patients
with CKD and type 2 diabetes (2–4), their
combined use with finerenone is of inter-
est. A recent analysis of data from the
phase 3 Finerenone in Reducing Kidney
Failure and Disease Progression in Diabetic
Kidney Disease (FIDELIO-DKD) study strati-
fied by the use of an SGLT2i at baseline
showed that finerenone reduced the urine
albumin-to-creatinine ratio (UACR) in pa-
tients with CKD and type 2 diabetes al-
ready receiving an SGLT2i at baseline (11);
however, the analysis had limited power
with regard to important clinical cardio-
renal outcomes.

In this Finerenone in Chronic Kidney
Disease and type 2 diabetes combined
with FIDELIO-DKD and FIGARO-DKD trial
program analysis (FIDELITY), we expand
upon the previous investigations by
examining the effect of finerenone
and the interaction with SGLT2i use
on the prespecified CV and kidney
composite outcomes in the pooled
populations of the FIDELIO-DKD and
Finerenone in Reducing Cardiovascular
Mortality and Morbidity in Diabetic
Kidney Disease (FIGARO-DKD) studies,
which included patients across the spec-
trum of CKD associated with type 2
diabetes. In addition, we evaluated the
intermediate changes in UACR and esti-
mated glomerular filtration rate (eGFR)
slopes.

RESEARCH DESIGN AND METHODS

Study Design and Participants
This analysis combines individual patient–
level data from the FIDELIO-DKD and
FIGARO-DKD phase 3 clinical trials. The
designs and results of these studies have
been published previously (7,8). Briefly,
adults ($18 years of age) with CKD and
type 2 diabetes who were receiving a
maximum tolerated labeled dose of a
RAS inhibitor were eligible to participate
if they had a serum potassium level
#4.8 mmol/L at screening. Patients had
either moderately increased albuminuria
(i.e., UACR of 30 to <300 mg/g) with an
eGFR of either 25 to <60 and diabetic
retinopathy (FIDELIO-DKD) or 25 to #90
mL/min/1.73 m2 (FIGARO-DKD) or severely
increased albuminuria (i.e., UACR 300 to
#5000 mg/g) with an eGFR of either 25
to <75 mL/min/1.73 m2 (FIDELIO-DKD)
or $60 mL/min/1.73 m2 (FIGARO-DKD).
Standard-of-care therapy, including treat-
ment with a RAS inhibitor, was optimized
during the run-in period. Use of SGLT2is
was permitted at baseline, as was the
initiation of SGLT2i treatment during the
trial. Patients were recruited from Sep-
tember 2015 through October 2018, a
period during which guidelines and rec-
ommendations for SGLT2i use in CKD
and type 2 diabetes were being updated.
The trial protocol was approved by the
institutional review board at each study
site, and all participants provided written
informed consent.

Randomization and Masking
In both studies, patients were randomly
assigned 1:1 to receive double-blind ther-
apy with either oral finerenone (at titrated
doses of 10 or 20 mg once daily) or
matching placebo. Randomization was
stratified by region (North America, Eu-
rope, Asia, Latin America, other), albumin-
uria at screening (30 to <300 mg/g,
$300 mg/g), and eGFR at screening

(25 to <45 mL/min/1.73 m2, 45 to
<60 mL/min/1.73 m2, $60 mL/min/
1.73 m2). In FIGARO-DKD, randomization
was additionally stratified by history of
CV disease. All participants and study per-
sonnel (except for the independent data
monitoring committee) were masked to
treatment allocation.

Outcomes
Efficacy outcomes of the current prespe-
cified analysis included a CV composite
end point of time to the first occurrence
of CV death, nonfatal myocardial infarc-
tion, nonfatal stroke, or hospitalization
for heart failure and a kidney composite
end point of time to first occurrence of
kidney failure, a sustained $57% decline
in eGFR from baseline, or renal death.
Potential end points were prospectively
adjudicated by an independent clinical
event committee blinded to treatment
assignment. Sustained declines in eGFR
were confirmed by two consecutive cen-
tral laboratory measurements over a pe-
riod of at least 4 weeks. Kidney failure
was defined as end-stage kidney disease
or sustained eGFR <15 mL/min/1.73 m2.
Change in UACR and eGFR slope were
also reported. Data for these outcomes
and safety data were based on SGLT2i
use at baseline. The CV and kidney com-
posite end points were also analyzed by
postbaseline SGLT2i use. A post hoc anal-
ysis of hospitalization for heart failure as
an individual end point was also per-
formed by SGLT2i use at baseline.

Statistical Analysis
The overall statistical analysis methodology
for FIDELITY has been published previously
(12). Efficacy outcomes were analyzed in
the pooled full analysis set (by planned
treatment), comprising all patients ran-
domly assigned who did not have critical
Good Clinical Practice violations. Treatment
effect for time-to-event first outcomes in
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patients were derived separately by SGLT2i
use at baseline (yes/no), based on sepa-
rate Cox regression models including
treatment (finerenone vs. placebo), and
stratified by prespecified stratification fac-
tors (albuminuria and eGFR at screening,
CV disease history, region, and study). Data
are expressed as hazard ratios (HRs) with
corresponding 95% CIs. P values for the
subgroup-by-treatment interaction were
derived from a stratified Cox proportional
hazards model that included terms for treat-
ment, subgroup, and subgroup-by-treatment
interaction. To consider on-treatment SGLT2i
use, outcome HRs and associated 95%
CIs were based on a stratified Cox model
including treatment as a fixed covariate,
co-medication use as a time-varying co-
variate, and the interaction of the fixed
and time-varying terms. All Cox models
were also adjusted for baseline levels of
HbA1c, systolic blood pressure (SBP), UACR
(log-transformed), and eGFR.
Changes in UACR and eGFR were an-

alyzed for short-term (baseline to the
month 4 visit) and long-term (month 4
to the permanent discontinuation or end-
of-study visit) changes by SGLT2i use at
baseline. Separate mixed-model repeated-
measures analyses were conducted for
change in UACR, assuming an unstruc-
tured covariance matrix and adjusting for
treatment group, stratification factors,
visit, treatment-by-visit interaction, treat-
ment-by-study interaction, log-transformed
baseline value nested within type of albu-
minuria at screening, and log-transformed
baseline value-by-visit interaction. The an-
nualized change in eGFR from month 4 to
permanent discontinuation or the end-
of-study visit was evaluated by means of
an ANCOVA model, including treatment
group, the stratification factors, baseline
eGFR (nested within eGFR category), and
the study-by-treatment interaction as co-
variates. All available eGFR measurements
were included in the analyses, irrespective
of discontinuation of study treatment.
A mediation analysis was performed

by SGLT2i use at baseline using a Cox
proportional hazards model to determine
the proportion of the effect of finerenone
on UACR regression from severely in-
creased albuminuria to moderately in-
creased albuminuria and from moderately
increased albuminuria to normal albumin-
uria attributed to time-varying SBP. The
model was stratified by region, albumin-
uria at screening, eGFR at screening, CV
disease history, and study, including the

covariates of treatment group and time-
varying SBP, and compared with the model
without SBP adjustment. Albuminuria cate-
gory changes were considered as shifts if
they were accompanied by a UACR change
of $30% from baseline to each visit.
Analysis of safety outcomes, including
treatment-emergent hyperkalemia-related
adverse events (AEs), were performed
in all randomly assigned patients who re-
ceived one or more doses of study drug
(by treatment received) by SGLT2i use
at baseline (yes/no).

RESULTS

Patients
Of 13,026 patients included in the anal-
ysis, 877 (6.7%) received an SGLT2i at
baseline, comprising 438 (6.7%) of 6,519 in
the finerenone group and 439 (6.7%) of
6,507 in the placebo group (Supplementary
Table 1). Overall, 58% of patients who
were taking an SGLT2i at baseline had
initiated treatment >6 months before
random assignment. The remaining 42%
of patients initiated treatment gradually
over the preceding 6 months, with <10%
starting an SGLT2i within 1 month of ran-
dom assignment (Supplementary Table 2).
Overall, 958 patients (14.7%) in the finere-
none group and 1,032 (15.9%) in the
placebo group received an SGLT2i at any
time concomitant with study treatment
(Supplementary Table 1). For finerenone-
and placebo-treated patients, 371 (38.7%)
of 958 and 387 (37.5%) of 1,032, re-
spectively, received co-medication with
an SGLT2i for $90% of the treatment
period; 203 (21.1%) of 958 and 214 (20.7%)
of 1,032 received an SGLT2i 50–90% of
the time; and 384 (40.1%) of 958 and
431 (41.8%) of 1,032 received an SGLT2i
<50% of the time (Supplementary Fig. 1).
The median follow-up period for the
FIDELITY analysis was 3.0 years (inter-
quartile range 2.3–3.8 years).

Baseline demographics and patient
characteristics were similar between
the finerenone and placebo groups
(Supplementary Table 3). However, when
considering SGLT2i subgroups, there were
differences reflecting that use of SGLT2is
was not randomly allocated (Table 1 and
Supplementary Table 2). For example, a
greater proportion of White patients and
lower proportion of Black patients were
receiving an SGLT2i at baseline compared
with patients who were not receiving an
SGLT2i at baseline. Additionally, patients

receiving an SGLT2i were younger, had a
higher HbA1c and lower SBP, and used
statins, metformin, and glucagon-like
peptide 1 receptor agonists (GLP-1RAs)
more frequently. In addition, baseline
mean eGFR was higher and median UACR
lower in patients who were receiving an
SGLT2i at baseline than in those who
were not; this observation is consistent
with the initiation criteria according to the
manufacturers’ labels for SGLT2is at the
time the studies were enrolling patients.
Use of potassium-lowering agents was low
at baseline and at any time throughout
the trial (used in <5% of patients), with
most patients taking calcium polystyrene
sulfonate or sodium polystyrene sulfonate
(Supplementary Table 4). Characteristics of
patients who initiated an SGLT2i during
the on-treatment period were similar to
patients who received an SGLT2i at base-
line (Supplementary Table 5).

Efficacy
The HR for the CV composite end point
was 0.87 (95% CI 0.79–0.96) in patients
not receiving an SGLT2i at baseline and
0.67 (95% CI 0.42–1.07) in those receiv-
ing an SGLT2i at baseline (Fig. 1). Simi-
larly, the HR for the kidney composite
end point was 0.80 (95% CI 0.69–0.92)
in patients not receiving an SGLT2i at
baseline and 0.42 (95% CI 0.16–1.08) in
those receiving an SGLT2i at baseline
(Fig. 1). Incidence of the composite CV
and kidney end points suggested a trend
toward a lower risk with the combina-
tion of finerenone and an SGLT2i at
baseline; however, the corresponding
tests for interaction were not significant
(Pinteraction = 0.46 and 0.29, respectively).
Additionally, the HR for all-cause death
was 0.90 (95% CI 0.80–1.02) in patients
not receiving an SGLT2i at baseline and
0.58 (95% CI 0.30–1.10) in those receiving
an SGLT2i at baseline (Pinteraction = 0.24)
(Fig. 1). Analyses considering SGLT2i use
at any time during the on-treatment pe-
riod also showed no clear differences in
the response to finerenone in patients
who received an SGLT2i at any time con-
comitant with study treatment versus
those who did not (Fig. 1).

Post hoc analysis showed that finere-
none reduced the risk of hospitalization
for heart failure compared with placebo,
irrespective of SGLT2i use at baseline
(HR 0.80 [95% CI 0.68–0.95] vs. 0.44
[0.19–0.99] in patients not receiving an

diabetesjournals.org/care Rossing and Associates 2993

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/45/12/2991/716272/dc220294.pdf by guest on 28 Septem

ber 2023

https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://doi.org/10.2337/figshare.20289009
https://diabetesjournals.org/care


SGLT2i vs. those receiving an SGLT2i;
Pinteraction = 0.16) (Fig. 1). These findings
were consistent in analyses that consid-
ered SGLT2i use at any time during the
on-treatment period versus no SGLT2i
use (Fig. 1).

The effect of finerenone versus pla-
cebo on reducing UACR from baseline to
month 4 also appeared to be independent

of SGLT2i use at baseline, with a 37%
reduction observed with finerenone in
patients receiving an SGLT2i at baseline
(ratio of geometric mean changes 0.63
[95% CI 0.57–0.70]) and a 31% reduction
in patients without an SGLT2i at baseline
(ratio of geometric mean changes 0.69
[95% CI 0.67–0.71]; Pinteraction = 0.17).
The reduction in UACR with finerenone

was persistent throughout the duration
of the trial (Fig. 2).

The between-group difference in least
squares mean change in eGFR from
baseline to month 4 was �3.69 mL/min/
1.73 m2 in patients receiving an SGLT2i
at baseline and �2.23 mL/min/1.73 m2

in patients not receiving an SGLT2i at
baseline. The difference in treatment
effects between SGLT2i groups was �1.46
mL/min/1.73 m2 (95% CI �1.89 to �1.04).
Chronic eGFR decline was reduced with
finerenone. The between-group difference
(finerenone vs. placebo) in chronic eGFR
slope from month 4 to the end of the
study was greater in patients receiving
an SGLT2i at baseline than in those not
receiving an SGLT2i at baseline (�1.54
and �1.18 mL/min/1.73 m2, respectively)
(Supplementary Fig. 2). In patients re-
ceiving an SGLT2i at baseline, the least
squares mean change in chronic eGFR
slope from month 4 to the end of the
study was �1.92 (95% CI �2.61 to
�1.23) with finerenone and �3.45 (95%
CI �4.15 to �2.76) with placebo. Corre-
sponding changes in patients not receiv-
ing an SGLT2i at baseline were �2.54
(95% CI �2.81 to �2.27) with finerenone
and �3.72 (95% CI �3.99 to �3.45)
with placebo.

Modest reductions in SBP were ob-
served with finerenone versus placebo,
irrespective of whether patients were
receiving an SGLT2i at baseline, with a
maximum between-group difference
(finerenone vs. placebo) in SBP at month
4 of �3.6 mmHg for patients receiving an
SGLT2i at baseline and �3.7 mmHg for
those not receiving an SGLT2i at baseline
(Supplementary Fig. 3). Mediation analy-
ses demonstrated that the effect of
finerenone versus placebo on UACR re-
gression from severely increased to
moderately increased, and from moder-
ately increased to normal, was not me-
diated by the change in SBP in patients
with or without SGLT2i use at baseline;
time-varying change in SBP accounted
for 9.6% and 8.4% of the effect of fi-
nerenone in each subgroup category,
respectively.

Safety
Overall safety by SGLT2i use at baseline
is shown in Table 2; tolerability profiles
were similar across all treatment groups.
Patients receiving an SGLT2i at baseline ex-
hibited a lower incidence of hyperkalemia

Table 1—Baseline characteristics in patients receiving or not receiving an SGLT2i
at baseline

SGLT2i at baseline
(n = 877)

No SGLT2i at baseline
(n = 12,149)

Age, years 61.8 ± 9.7 65.0 ± 9.5

Sex

Male 671 (76.5) 8,417 (69.3)
Female 206 (23.5) 3,732 (30.7)

Race

White 644 (73.4) 8,225 (67.7)
Asian 185 (21.1) 2,709 (22.3)
Black/African American 20 (2.3) 502 (4.1)

SBP, mmHg 133.3 ± 14.4 137.0 ± 14.2

Duration of diabetes, years 15.6 ± 8.1 15.4 ± 8.7

HbA1c
% 8.0 ± 1.2 7.7 ± 1.4
mmol/mol 63.5 ± 13.4 60.4 ± 14.9

Serum potassium, mmol/L 4.3 ± 0.4 4.4 ± 0.4

eGFR, mL/min/1.73 m2

Mean 66.3 ± 21.1 57.0 ± 21.6
Distribution

<25 0 162 (1.3)
25 to <45 142 (16.2) 4,090 (33.7)
45 to <60 241 (27.5) 3,193 (26.3)
$60 494 (56.3) 4,701 (38.7)

UACR, mg/g

Median 448 (185–945) 521 (199–1,161)
Distribution

<30 16 (1.8) 214 (1.8)
30 to <300 283 (32.3) 3,816 (31.4)
$300 578 (65.9) 8,114 (66.8)

Medication use at baseline

RAS inhibitor 875 (99.8) 12,128 (99.8)
b-Blocker 432 (49.3) 6,072 (50.0)
Diuretic 439 (50.1) 6,271 (51.6)
Statin 737 (84.0) 8,662 (71.3)
Potassium supplement 24 (2.7) 361 (3.0)
Potassium-lowering agent 7 (0.8) 175 (1.4)

Glucose-lowering therapies

Insulin and analogs 515 (58.7) 7,115 (58.6)
Metformin 692 (78.9) 6,865 (56.5)
Sulfonylurea 218 (24.9) 3,171 (26.1)
DPP-4 inhibitor 256 (29.2) 3,022 (24.9)
GLP-1RA 167 (19.0) 777 (6.4)
a-Glucosidase inhibitor 35 (4.0) 621 (5.1)
Thiazolidinedione 58 (6.6) 459 (3.8)

Data are mean ± SD, n (%), or median (interquartile range). DPP-4, dipeptidyl peptidase-4;
eGFR, estimated glomerular filtration rate; GLP-1RA, glucagon-like peptide-1 receptor ago-
nist; RAS, renin–angiotensin system; SBP, systolic blood pressure; SGLT2i, sodium–glucose
cotransporter 2 inhibitor; UACR, urine albumin-to-creatinine ratio.
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than those not receiving an SGLT2i at
baseline in both the finerenone and pla-
cebo treatment arms (patients receiving
an SGLT2i at baseline 10.3% vs. 2.7%; pa-
tients not receiving an SGLT2i 14.3% vs.
7.2%). Among patients receiving an
SGLT2i at baseline, elevations in labora-
tory serum potassium to >6.0 mmol/L
occurred in 4 patients (0.9%) in the finer-
enone group vs. 3 (0.7%) in the placebo
group, whereas in patients not receiving
an SGLT2i at baseline, this occurred in
207 (3.4%) and 77 (1.3%) patients in
the finerenone and placebo groups,
respectively. Incidences of hyperkalemia
events leading to permanent discontin-
uation were low with finerenone and
placebo in both SGLT2i baseline groups
(patients receiving an SGLT2i at baseline
1.1% vs. 0.7%; patients not receiving an
SGLT2i 1.7% vs. 0.6%).

Renal AEs were similar with finerenone
and placebo; there was no increase in re-
nal AEs in patients receiving versus not
receiving an SGLT2i at baseline. The inci-
dence of acute kidney injury appeared to
be lower with finerenone versus placebo
in patients receiving an SGLT2i at baseline
(5 [1.1%] vs. 15 [3.4%]), but similar be-
tween groups in those not receiving an
SGLT2i at baseline (215 [3.5%] vs. 219
[3.6%]) (Table 2).

CONCLUSIONS

In the FIDELITY analysis of patients across
a broad spectrum of CKD in type 2 di-
abetes, finerenone reduced the risk
of CV and kidney outcomes compared
with placebo, and concomitant treatment
with an SGLT2i at baseline or at any time
concomitant with study treatment did
not modify the observed benefits. These

results build on the observation from
the FIDELIO-DKD trial that demonstrated
a consistent reduction in UACR with
finerenone irrespective of SGLT2i intake
at baseline (11). The greater power from
>13,000 participants provided in the
present individual patient–level pooled
analysis allows us to extend these find-
ings into other, more important clinical
outcomes with improved precision. In pa-
tients receiving an SGLT2i at baseline, the
risk of cardiorenal events was lower than
in those not receiving an SGLT2i on the
basis of a comparison of the placebo
groups. This may be explained by the
differences in baseline characteristics
of these groups, including higher mean
eGFR and lower median UACR. However,
the benefit of finerenone compared with
placebo was also observed in those
treated with an SGLT2i at baseline. A

Finerenone Placebo Finerenone Placebo
HR (95% CI) Pinteractionn per 100 PY

n per 100 PYn

Analysis for outcomes in patients receiving/not receiving an SGLT2i at baseline

Cardiovascular composite

0.46†SGLT2i at baseline 39/438 (8.9) 52/439 (11.8) 2.95 4.08 0.67 (0.42–1.07)*

No SGLT2i at baseline 786/6,081 (12.9) 887/6,068 (14.6) 4.44 5.08 0.87 (0.79–0.96)*

Kidney composite

0.29†SGLT2i at baseline 9/438 (2.1) 17/439 (3.9) 0.70 1.37 0.42 (0.16–1.08)*

No SGLT2i at baseline 351/6,081 (5.8) 448/6,068 (7.4) 2.06 2.64 0.80 (0.69–0.92)*

Hospitalization for heart failure

0.18†SGLT2i at baseline 10/438 (2.3) 22/439 (5.0) 0.74 1.68 0.44 (0.19–0.99)*

No SGLT2i at baseline 246/6,081 (4.0) 303/6,068 (5.0) 1.35 1.68 0.80 (0.68–0.95)*

All-cause death

0.24†SGLT2i at baseline 20/438 (4.6) 30/439 (6.8) 1.46 2.23 0.58 (0.30–1.10)*

No SGLT2i at baseline 532/6,081 (8.7) 584/6,068 (9.6) 2.86 3.16 0.90 (0.80–1.02)*

On-treatment period – Time-varying analyses for outcomes in patients receiving/not receiving an SGLT2i at any time‡ 

Cardiovascular composite

SGLT2i use 41 58 2.40 3.20 0.77 (0.51–1.15)§ 0.77§

No SGLT2i use 579 700 3.83 4.69 0.82 (0.73–0.91)§

Kidney composite

0.50§SGLT2i use 11 13 0.63 0.70 0.92 (0.41–2.08)§

No SGLT2i use 213 312 1.40 2.06 0.69 (0.58–0.83)§

Hospitalization for heart failure

SGLT2i use 4 23 0.23 1.24 0.18 (0.06–0.53)§ 0.015§

No SGLT2i use 175 248 1.14 1.62 0.71 (0.58–0.86)§

All-cause death

SGLT2i use 14 15 0.79 0.80 0.98 (0.47–2.03)§ 0.64§

No SGLT2i use 266 329 1.71 2.12 0.82 (0.70–0.96)§

Favors finerenone Favors placebo

0.05 0.25 0.5 1.00 2.00 4.00

n/N (%)

Figure 1—Analysis of kidney and cardiovascular composite outcomes in patients receiving or not receiving an SGLT2i at baseline and in patients
receiving or not receiving an SGLT2i at any time during the on-treatment period. Shown are adjusted *HRs for HbA1c, SBP, and UACR at baseline
(log-transformed) and eGFR at baseline. †Pinteraction is based on a stratified Cox proportional hazards model including treatment, subgroup, the
additional covariates, and treatment-by-subgroup interaction. ‡Comedication use is defined as exposure to comedication in the on-treatment
period (i.e., a patient can contribute to the use and nonuse categories based on the actual exposure time with and without comedication). §HR
and Pinteraction are based on a stratified Cox model including treatment as simple and comedication use as time-varying covariates as well as
their interaction and the additional covariates. eGFR, estimated glomerular filtration rate; HR, hazard ratio; PY, patient-years; SBP, systolic blood
pressure; SGLT2i, sodium–glucose cotransporter 2 inhibitor; UACR, urine albumin-to-creatinine ratio.
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greater reduction in eGFR from baseline
to month 4 was observed with finere-
none treatment in patients who received
an SGLT2i at baseline than in those who
did not; however, chronic eGFR slope was
improved with concomitant treatment.

We did not detect any safety signals
associated with concomitant use of finer-
enone and an SGLT2i. This would suggest
that stopping rules in the FIGARO-DKD
and FIDELIO-DKD trials based on serum
potassium levels (7,8) were appropriate
to limit the risk of hyperkalemia. A lower
incidence of hyperkalemia was reported
with concomitant treatment with SGLT2i
and finerenone than with finerenone
alone; however, an increased risk of
any hyperkalemia event with finere-
none compared with placebo was still
observed. Notably, in patients receiving
an SGLT2i at baseline, no difference be-
tween the finerenone and placebo groups
was observed for serum potassium

increases to >6.0 mmol/L. Hyperkalemia
events with clinical implications remained
infrequent, irrespective of SGLT2i treat-
ment at baseline. Taken together,
these data suggest that treatment with
an SGLT2i may offer protection from hy-
perkalemia events when used in combi-
nation with finerenone; however, these
data need to be interpreted with caution
because of the low number of events
observed. Despite the low number of
hyperkalemia events in FIDELITY, data
from the Dapagliflozin and Prevention
of Adverse Outcomes in Chronic Kidney
Disease (DAPA-CKD) trial appear to sup-
port these findings; a subgroup analysis
revealed that the incidence of hyperka-
lemia was reduced with dapagliflozin in
patients who also received concomitant
treatment with a steroidal MRA (13).
Although the incidence of acute kid-
ney injury appeared to be lower with
finerenone compared with placebo in

patients receiving an SGLT2i at baseline
but comparable in those not receiving
an SGLT2i at baseline, the low incidences
in both groups make it difficult to pro-
vide clinical relevance to the results.

The mechanisms by which finerenone
provides cardiorenal benefits have yet
to be fully elucidated. As reported in
this analysis, finerenone had a modest
effect on SBP irrespective of SGLT2i
treatment at baseline, and data from
preclinical studies in rats have also re-
vealed a reduction in SBP at higher doses
of finerenone (14). However, the preclini-
cal models suggested that the cardiorenal
protective effects of finerenone are multi-
factorial, with CV and kidney benefits
driven by inhibition of inflammation and
fibrosis (14). Finerenone may therefore
improve cardiorenal outcomes through
a combination of hemodynamic and
nonhemodynamic mechanisms. Preclini-
cal data have suggested overadditive
effects when combining finerenone and
empagliflozin, with the strongest survival
benefit (93%) observed with a combina-
tion of low-dose finerenone and empa-
gliflozin compared with the individual
monotherapy arms or placebo in a rat
model of hypertension-induced organ
damage (15). The largely independent
and complementary mechanisms of ac-
tion of finerenone and SGLT2is provide
a basis for their efficacious and safe
combined use. Indeed, kidney and CV
benefits of SGLT2is on top of concomitant
treatment with a steroidal MRA in pa-
tients with heart failure and reduced
ejection fraction have been reported in
the EMPagliflozin outcomE tRial in Pa-
tients With chrOnic heaRt Failure With
Reduced Ejection Fraction (EMPEROR-
Reduced) and Dapagliflozin and Prevention
of Adverse Outcomes in Heart Failure
(DAPA-HF) (16,17). Recommended treat-
ment for heart failure is based on combi-
nation therapy upon a foundation of
RAS inhibitors or angiotensin receptor-
neprilysin inhibitors, MRAs, and SGLT2is,
with the addition of a b-blocker (18). As
a parallel, the use of finerenone,
SGLT2is, and GLP-1RAs on top of RAS
inhibitors is likely to represent com-
bined treatment options for patients
with CKD and type 2 diabetes in the
future.

There are limitations to the presented
analyses that should be considered when
interpreting these data. Patients in the
FIDELIO-DKD and FIGARO-DKD studies were

With SGLT2i at baseline: Placebo Finerenone

Without SGLT2i at baseline: Placebo Finerenone
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No. of patients

With SGLT2i at baseline
Finerenone

Placebo

Finerenone

Placebo

Without SGLT2i at baseline
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413

404 336

336 191
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64
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5,822 5,569 4,493 2,528 811

5,849 5,575 4,531 2,554 835

Median (IQR) at baseline, mg/g:
With SGLT2i at baseline
Finerenone: 446 (185–959)
Placebo: 448 (185–933)

Finerenone: 520 (198–1,146)
Placebo: 521 (200–1,180)

Without SGLT2i at baseline

Figure 2—Change in UACR over time in patients receiving or not receiving an SGLT2i at base-
line. Mixed model with factors included treatment group, region, eGFR category at screening,
type of albuminuria at screening, time, treatment-by-time interaction, log-transformed base-
line value nested within type of albuminuria at screening, and log-transformed baseline value-
by-time interaction as covariates. eGFR, estimated glomerular filtration rate; IQR, interquartile
range; SGLT2i, sodium–glucose cotransporter 2 inhibitor; UACR, urine albumin-to-creatinine
ratio.
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not stratified in their random assignments
on the basis of SGLT2i use, and we also
cannot exclude the possibility that patients
receiving an SGLT2i at baseline were re-
cruited from centers with more aggres-
sive approaches toward therapy. Indeed,
GLP-1RA and statin use in patients re-
ceiving an SGLT2i at baseline was higher
than in those not receiving an SGLT2i at
baseline despite similar proportions of
patients with a history of CV disease.
While the present analysis was adjusted
for HbA1c, SBP, and baseline UACR and
eGFR, other imbalances in baseline char-
acteristics, for example, GLP-1RA use,
may have confounded the results. How-
ever, these limitations are unlikely to im-
pact the observed treatment effects for
comparisons of finerenone versus pla-
cebo because of the randomized study
design. Overall, the analysis lacked statisti-
cal power for the composite kidney and
CV outcomes because of the relatively
small number of patients receiving SGLT2i
at baseline in the FIDELITY population and
the small number of clinical events in these
patients. Given the sample size, we were
unable to evaluate whether dose or type
of SGLT2i modified the reported outcomes.
Although the study is not powered to af-

firm a definitive conclusion, this FIDELITY

subgroup analysis suggests that finerenone
provides kidney and CV outcome benefits
in adults with CKD and type 2 diabetes
irrespective of treatment with an SGLT2i,
with no concerning safety signals ob-
served with the concomitant use of fi-
nerenone and an SGLT2i. The role of
combination therapies for cardiorenal
protection remains unknown. Random-
ized trials should assess prospectively
whether the combination of a selective,
nonsteroidal MRA with an SGLT2i on top
of RAS inhibition would provide further
protection from heart and kidney failure.
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