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ORIGINAL RESEARCH ARTICLE

Finerenone Reduces Risk of Incident Heart 
Failure in Patients With Chronic Kidney Disease 
and Type 2 Diabetes: Analyses From the 
FIGARO-DKD Trial
Gerasimos Filippatos , MD; Stefan D. Anker , MD, PhD; Rajiv Agarwal , MD, MS; Luis M. Ruilope, MD;  
Peter Rossing, MD; George L. Bakris , MD; Christoph Tasto, PhD; Amer Joseph, MBBS; Peter Kolkhof, PhD;  
Andrea Lage , MD; Bertram Pitt, MD; on behalf of the FIGARO-DKD Investigators

BACKGROUND: Chronic kidney disease and type 2 diabetes are independently associated with heart failure (HF), a leading 
cause of morbidity and mortality. In the FIDELIO-DKD (Finerenone in Reducing Kidney Failure and Disease Progression 
in Diabetic Kidney Disease) and FIGARO-DKD (Finerenone in Reducing Cardiovascular Mortality and Morbidity in Diabetic 
Kidney Disease) trials, finerenone (a selective, nonsteroidal mineralocorticoid receptor antagonist) improved cardiovascular 
outcomes in patients with albuminuric chronic kidney disease and type 2 diabetes. These prespecified analyses from 
FIGARO-DKD assessed the effect of finerenone on clinically important HF outcomes.

METHODS: Patients with type 2 diabetes and albuminuric chronic kidney disease (urine albumin-to-creatinine ratio ≥30 to 
<300 mg/g and estimated glomerular filtration rate ≥25 to ≤90 mL per min per 1.73 m2, or urine albumin-to-creatinine ratio 
≥300 to ≤5000 mg/g and estimated glomerular filtration rate ≥60 mL per min per 1.73 m2), without symptomatic HF with 
reduced ejection fraction, were randomized to finerenone or placebo. Time-to-first-event outcomes included new-onset HF 
(first hospitalization for HF [HHF] in patients without a history of HF at baseline); cardiovascular death or first HHF; HF-
related death or first HHF; first HHF; cardiovascular death or total (first or recurrent) HHF; HF-related death or total HHF; 
and total HHF. Outcomes were evaluated in the overall population and in prespecified subgroups categorized by baseline HF 
history (as reported by the investigators).

RESULTS: Overall, 7352 patients were included in these analyses; 571 (7.8%) had a history of HF at baseline. New-onset HF 
was significantly reduced with finerenone versus placebo (1.9% versus 2.8%; hazard ratio [HR], 0.68 [95% CI, 0.50–0.93]; 
P=0.0162). In the overall population, the incidences of all HF outcomes analyzed were significantly lower with finerenone 
than placebo, including an 18% lower risk of cardiovascular death or first HHF (HR, 0.82 [95% CI, 0.70–0.95]; P=0.011), 
a 29% lower risk of first HHF (HR, 0.71 [95% CI, 0.56–0.90]; P=0.0043) and a 30% lower rate of total HHF (rate ratio, 
0.70 [95% CI, 0.52–0.94]). The effects of finerenone on improving HF outcomes were not modified by a history of HF. The 
incidence of treatment-emergent adverse events was balanced between treatment groups.

CONCLUSIONS: The results from these FIGARO-DKD analyses demonstrate that finerenone reduces new-onset HF and 
improves other HF outcomes in patients with chronic kidney disease and type 2 diabetes, irrespective of a history of HF.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT02545049.
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Heart failure (HF) is a leading cause of hospitaliza-
tion and accounts for approximately 7% of cardio-
vascular deaths.1,2 In patients with chronic kidney 

disease (CKD) and type 2 diabetes (T2D), comorbid HF 
is a major health concern and an added economic burden 

on patients and health care systems.3 Both CKD and T2D 
are independently associated with HF.4–7 Patients with 
newly diagnosed HF with comorbid CKD and T2D have 
a greater risk of cardiovascular and noncardiovascular 
hospitalization and mortality compared with patients with 
1 or none of these conditions.8 Furthermore, this higher 
risk was found to correlate with the severity of CKD.8

Management of this patient population is challenging 
because current treatment guidelines have limited appli-
cability to patients with comorbid conditions, and many 
common glucose-lowering therapies, including met-
formin, sulfonylureas, sodium-glucose cotransporter-2 
inhibitors (SGLT-2is), and most dipeptidyl peptidase-4 
inhibitors, are more challenging to use in patients with 
CKD.9,10 According to current major global treatment 
guidelines for HF, mineralocorticoid receptor antagonists 
(MRAs) have a class IA recommendation in patients with 
HF with reduced ejection fraction (HFrEF).2,11,12 How-
ever, to date, there has been no prospective evaluation 
of the effect of MRAs on the prevention or worsening of 
HF in patients with CKD and/or T2D, and currently, they 
are infrequently prescribed to this population.13

Finerenone, a selective, nonsteroidal MRA, has shown 
beneficial effects on cardiovascular outcomes in patients 
with CKD and T2D. The phase III FIDELIO-DKD (Finere-
none in Reducing Kidney Failure and Disease Progres-
sion in Diabetic Kidney Disease) and FIGARO-DKD 
(Finerenone in Reducing Cardiovascular Mortality and 
Morbidity in Diabetic Kidney Disease) trials showed that 
finerenone improved the cardiovascular composite out-
come of time to cardiovascular death, nonfatal myocar-
dial infarction, nonfatal stroke, or hospitalization for HF 
(HHF) compared with placebo and was well tolerated in 
patients with albuminuric CKD and T2D.14,15

The aims of these prespecified analyses of the 
FIGARO-DKD trial were to (1) assess the effects of 
finerenone on the incidence of new-onset HF (first HHF 
in patients without a history of HF) and with T2D and 
albuminuric CKD (stage 1–4 CKD with moderately to 
severely elevated albuminuria); (2) evaluate the effect of 
finerenone on important HF outcomes; and (3) assess 
the benefit of finerenone by baseline history of HF in this 
population, which excluded patients with symptomatic 
HFrEF (New York Heart Association class II–IV).

METHODS
Study Design and Participants
The current analyses investigated time-to-event HF outcomes 
from the FIGARO-DKD trial. The study design and main effi-
cacy and safety outcomes of this trial have been published 
previously.15,16 The study is registered with the European 
Union Clinical Trials Register (EudraCT 2015-000950-39) 
and ClinicalTrials.gov (NCT02545049). Anonymized data and 
materials will be made publicly available in the future.

In brief, FIGARO-DKD, an international, randomized, dou-
ble-blind, placebo-controlled, multicenter, phase III trial, was 

Clinical Perspective

What Is New? 
• These prespecified analyses of the FIGARO-DKD 

trial (Finerenone in Reducing Cardiovascular Mortal-
ity and Morbidity in Diabetic Kidney Disease) describe 
novel heart failure (HF)–related outcomes, not previ-
ously published in finerenone studies, including new-
onset HF (hospitalization for HF in patients without 
a history of HF), and different outcomes containing 
first or total (first and recurrent) hospitalization for HF 
events in the overall population.

• The results of these analyses indicate that, in 
patients with chronic kidney disease (CKD) and type 
2 diabetes (T2D) on a maximum tolerated labeled 
dose of renin–angiotensin system inhibitor therapy, 
finerenone reduces new-onset HF and improves 
HF-related outcomes, irrespective of history of HF.

What Are the Clinical Implications? 
• This is the first indication that a nonsteroidal miner-

alocorticoid receptor antagonist may provide benefit 
in a population with CKD and T2D in which patients 
with HF with reduced ejection fraction and New York 
Heart Association class II to IV were excluded, indi-
cating that patients with CKD in T2D at risk of HF or 
early-stage HF may benefit from finerenone treatment.

• FIGARO-DKD included patients with less advanced 
CKD than studied in other trials in patients with 
CKD and T2D.

• The results suggest screening for albuminuria and 
early treatment of patients with CKD and T2D 
are important to reduce HF burden in this patient 
population.

Nonstandard Abbreviations and Acronyms

AE adverse event
eGFR estimated glomerular filtration rate
HF heart failure
HFpEF  heart failure with preserved ejection 

fraction
HFrEF  heart failure with reduced ejection fraction
HHF hospitalization for heart failure
HR hazard ratio
MRA mineralocorticoid receptor antagonist
SGLT-2i  sodium-glucose cotransporter-2 

inhibitor
T2D type 2 diabetes
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designed to determine the effect of finerenone in reducing 
cardiovascular morbidity and mortality in addition to standard 
of care in patients with albuminuric CKD (stage 2–4 with 
moderately elevated albuminuria, or stage 1–2 with severely 
increased albuminuria) and T2D. The study was conducted in 
accordance with the principles of the Declaration of Helsinki. 
Protocol approvals were obtained from local regulatory authori-
ties and ethics committees. Written informed consent was pro-
vided by all participants.

Patients were eligible if they were ≥18 years of age, clini-
cally diagnosed with T2D and albuminuric CKD (defined as 
either [1] persistent, moderately increased urine albumin-to-
creatinine ratio ≥30 to <300 mg/g and estimated glomerular 
filtration rate [eGFR] ≥25 to ≤90 mL per min per 1.73 m2, or [2] 
persistent severely increased urine albumin-to-creatinine ratio 
≥300 to ≤5000 mg/g and eGFR ≥60 mL per min per 1.73 
m2), treated with a maximum tolerated dose of angiotensin-
converting enzyme inhibitor or angiotensin receptor blocker in 
accordance with the manufacturer’s label before the screen-
ing visit, and with a serum potassium level of ≤4.8 mEq/L at 
screening. Patients excluded from this study included those 
with chronic symptomatic HFrEF (New York Heart Association 
class II–IV) at the run-in visit (a class IA recommendation for an 
MRA); known significant nondiabetic kidney disease; stroke, 
transient ischemic cerebral attack, acute coronary syndrome, 
or HHF in the 30 days before the screening visit; a recent his-
tory of dialysis for acute kidney failure; a kidney transplant; or 
uncontrolled hypertension.

Procedures and Outcomes
Patients were randomized 1:1 to receive once-daily oral treat-
ment with finerenone (10 or 20 mg) or matching placebo. 
Patients randomized to the finerenone group received an initial 
daily dose of 10 mg or 20 mg if they had an eGFR of 25 to 
<60 mL per min per 1.73 m2 or ≥60 mL per min per 1.73 m2, 
respectively. Up-titration was encouraged after 1 month pro-
vided serum potassium was ≤4.8 mmol/L and eGFR was stable; 
down-titration was allowed any time after treatment initiation. 
The prespecified subgroups included in these analyses were 
categorized by the presence or absence of a documented medi-
cal history of HF at baseline, as reported by the investigators.

The prespecified outcomes for these analyses were (1) time 
to new-onset HF (first HHF in patients without a history of HF 
at baseline); (2) a composite of time to cardiovascular death or 
first HHF; (3) a composite of time to HF-related death or first 
HHF; (4) time to first HHF15; (5) a composite of time to cardio-
vascular death or total (first or recurrent) HHF; (6) a compos-
ite of time to HF-related death or total HHF; and (7) time to 
total HHF. Outcomes 2 to 7 were investigated in the full study 
population and by history of HF. A cardiovascular composite 
outcome including time to cardiovascular death, nonfatal myo-
cardial infarction, nonfatal stroke, or HHF was also investigated 
in these analyses (see details in the Supplemental Material). All 
potential cardiovascular outcomes in the study, as well as all 
hospitalizations and deaths, were prospectively reviewed and 
adjudicated by an independent clinical event committee com-
posed of cardiologists blinded to treatment assignment. The 
criteria used by the clinical event committee to adjudicate HHF 
events are provided in the Supplemental Material. The definition 
for new-onset HF (first HF in patients without a history of HF) 

required all criteria for an HHF event to be met, and in addition, 
the patient was required to have no previous documented his-
tory of HF (see details in the Supplemental Material).

Adverse events (AEs) that occurred or worsened during 
study drug treatment or up to 3 days after temporary or per-
manent interruption were considered as treatment-emergent 
AEs and were evaluated by history of HF. Hyperkalemia AEs 
were reported by the investigator on the basis of their clinical 
judgment without specification of a threshold for potassium 
using the Medical Dictionary for Regulatory Activities pre-
ferred terms “hyperkalemia” and “blood potassium increased.” 
Serum potassium elevations >5.5 mmol/L and >6.0 mmol/L 
detected on any central laboratory potassium measurements 
are also reported.

Statistical Analysis
Efficacy analyses were performed in the full analysis set com-
posed of all randomized patients without critical Good Clinical 
Practice violations. Safety analyses were performed in the 
safety set composed of all patients of the full analysis set who 
had taken at least 1 dose of study drug. Baseline character-
istics of patients grouped by history of HF were reported as 
mean (SD), median and interquartile range, or number and per-
centage. All efficacy outcomes were analyzed as time-to-event 
outcomes: (1) time to new-onset HF; (2) time to cardiovascular 
death or first HHF; (3) time to HF-related death or first HHF; 
(4) time to first HHF; (5) time to cardiovascular death or total 
(first or recurrent) HHF; (6) time to HF-related death or total 
HHF; and (7) time to total HHF. Efficacy events were reported 
from randomization up to the end-of-study visit, and patients 
were censored if there was no event at the date of their last 
contact with complete information on all components of their 
respective outcomes. Log-rank tests, stratified by region, 
eGFR, and albuminuria categories at screening and history of 
cardiovascular disease were used to test the null hypothesis 
of equal hazards of finerenone versus placebo for the car-
diovascular and HF-associated time-to-first-event outcomes. 
Treatment effects were expressed as hazard ratios (HRs) with 
corresponding 95% CIs from a Cox proportional hazards model 
adjusted for stratification factors. In addition, medical history 
of HF and its interaction with treatment were included in the 
model to test the independence of the treatment effect from 
medical history of HF. Andersen-Gill models with robust stan-
dard errors (Lin Wei Yang and Ying proportional rates model), 
stratified by region, type of albuminuria at screening, eGFR 
category at screening, and cardiovascular disease history, were 
used to calculate the rate ratio with corresponding 95% CIs for 
first-and-recurrent-event outcomes. Treatment-emergent AEs 
were expressed as number and percentage, and vital signs 
were expressed as mean (SD) during the course of the study.

Analyses were performed using SAS software, version 9.4 
(SAS Institute).

RESULTS
Patients
The FIGARO-DKD trial randomized 7437 patients. After 
the prospective exclusion of 85 patients from all analyses 
because of critical violations of Good Clinical Practice, 
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7352 patients were assessed in the full analysis set. The 
study concluded after a median follow-up of 3.4 years. 
Among the patients in the full analysis set, 571 (7.8%) 
had a history of HF at baseline (290 patients in the fi-
nerenone group and 281 patients in the placebo group).

Overall, the baseline characteristics and medication 
for patients with and without a history of HF were bal-
anced between treatment groups (Table, Table S1). Com-
pared with patients without a history of HF, those with a 
history of HF were more likely to be female, be White 
(and less likely Asian), and have a higher body mass 
index and a greater waist circumference, higher level of 
high-sensitivity C-reactive protein, lower heart rate, and 
lower mean eGFR and median urine albumin-to-creati-
nine ratio. These patients also had a longer mean dura-
tion of diabetes, were more likely to have a history of 
atherosclerotic cardiovascular disease, and were more 
likely to be receiving β-blockers, diuretics, potassium 
supplements, and insulin. In contrast, fewer patients with 
a history of HF were treated with metformin and dipepti-
dyl peptidase-4 inhibitors than patients without HF.

Effect of Finerenone on the Time to New-Onset 
HF (First HHF in Patients Without a History of 
HF) Outcome
The incidence of new-onset HF (time to first adju-
dicated HHF in patients without a history of HF) was 
significantly lower with finerenone (65/3396 patients 
[1.9%]; 0.57 per 100 patient-years [95% CI, 0.44–0.72]) 
than placebo (95/3385 patients [2.8%]; 0.84 per 100 
patient-years [95% CI, 0.68–1.02]; HR, 0.68 [95% CI, 
0.50–0.93]; P=0.016; Figure 1, Table S2). The absolute 
risk reduction observed using Kaplan-Meier estimates at 
month 48 for new-onset HF was 1.1%, corresponding to 
a number needed to treat to prevent 1 such event of 91 
(95% CI, 49–605).

Effect of Finerenone on HF-Associated 
Outcomes
HF-associated time-to-event outcomes in the total study 
population were significantly reduced with finerenone 
compared with placebo. These included a reduction in the 
composite of time to cardiovascular death or first HHF 
(finerenone, 290/3686 [7.9%]; placebo, 351/3666 
[9.6%]; HR, 0.82 [95% CI, 0.70–0.95]; P=0.011); the 
composite of time to HF-related death or first HHF 
(finerenone, 120/3686 [3.3%]; placebo, 173/3666 
[4.7%]; HR, 0.68 [95% CI, 0.54–0.86]; P=0.0013); and 
time to first HHF (finerenone, 117/3686 [3.2%]; pla-
cebo, 163/3666 [4.4%]; HR, 0.71 [95% CI, 0.56–0.90]; 
P=0.0043; Figure 2, Table S2). The absolute risk reduc-
tion observed using Kaplan-Meier estimates at month 
48 for the composite outcome of time to cardiovascular 
death or first HHF was 1.8%, corresponding to a num-

ber needed to treat to prevent 1 such event of 55 (95% 
CI, 29–393). For the composite outcome of time to HF-
related death or first HHF, the absolute risk reduction at 
month 48 was 1.7%, with a number needed to treat of 
60 (95% CI, 35–177). For first HHF, the absolute risk 
reduction at month 48 was 1.4%, with a number needed 
to treat of 70 (95% CI, 39–292).

Results for the outcome of time to cardiovascular 
death or first HHF were not modified across key pre-
specified and post hoc subgroups, except for a nomi-
nally significant interaction for the SGLT-2i subgroup 
(Figure 3). Broadly similar results were observed for the 
time to HF-related death or first HHF and first HHF out-
comes (Figures S1 and S2).

In addition, time to cardiovascular death or total HHF, 
time to HF-related death or total HHF, and time to total 
HHF were also significantly lower in the finerenone 
group compared with the placebo group (rate ratio, 0.79 
[95% CI, 0.66–0.95]; P=0.013; rate ratio, 0.70 [95% 
CI, 0.53–0.93]; P=0.014; and rate ratio, 0.70 [95% CI, 
0.52–0.94], respectively; Figure 2, Table S2). The abso-
lute reduction in mean cumulative events observed at 
month 48 for the composite outcome of cardiovascular 
death and total HHF was 3.0%.

The incidence rate of all HF-associated outcomes 
was higher in patients with a history of HF than those 
without in both treatment groups. However, a his-
tory of HF did not modify the effect of finerenone on 
the composite of time to cardiovascular death or first 
HHF (54/290 [18.6%] patients with a history of HF, 
236/3396 [6.7%] patients without a history of HF; P 
value for interaction, 0.81), the composite of time to HF-
related death or first HHF (30/290 [10.3%] patients 
with a history of HF, 90/3396 [2.7%] patients without 
a history of HF; P value for interaction, 0.82) or time to 
first HHF (29/290 [10.0%] patients with a history of 
HF, 88/3396 [2.6%] patients without a history of HF; 
P value for interaction, 0.77; Figure 4). Because event 
rates were higher in patients with a history of HF, abso-
lute risk reductions with finerenone in patients with a 
history of HF were larger than for those without a his-
tory of HF. The absolute risk difference observed using 
Kaplan-Meier estimates at month 48 for the composite 
outcome of time to cardiovascular death or first HHF 
was –4.8% (95% CI, –13.7 to 4.1) for patients with 
a history of HF and –1.6% (95% CI, –3.1 to 0.0) for 
patients without a history of HF. For the composite out-
come of time to HF-related death and first HHF, the 
absolute risk difference at month 48 was –5.1% (95% 
CI, –12.6 to 2.3) and –1.4% (95% CI, –2.5 to –0.4) for 
patients with and without a history of HF at baseline, 
respectively. For the first HHF outcome, the absolute 
risk difference at month 48 was –4.1% (95% CI, –11.3 
to 3.1) and –1.2% (95% CI, –2.2 to –0.2) for patients 
with and without a history of HF at baseline, respectively. 
Similar results were seen for the HF outcomes including 



ORIGINAL RESEARCH 
ARTICLE

Circulation. 2022;145:437–447. DOI: 10.1161/CIRCULATIONAHA.121.057983 February 8, 2022 441

Filippatos et al Finerenone and Heart Failure in CKD and Diabetes

total HHF instead of first HHF (Figure 5). Finerenone 
also consistently lowered the composite cardiovascular 
outcome of time to cardiovascular death, nonfatal myo-
cardial infarction, nonfatal stroke, or HHF, irrespective of 
HF history at baseline (Figure S3).

Safety Outcomes and Vital Signs by History of 
HF
Among patients with and without a history of HF, the in-
cidence of overall treatment-emergent AEs between the 
treatment groups was balanced (Table S3). In both the 
finerenone and placebo groups, the incidence of hyper-
kalemia was higher in patients without a history of HF 
than in those with a history of HF (Table S3). However, 
irrespective of history of HF, the incidence of treatment-
emergent hyperkalemia was greater with finerenone 
than with placebo (8.3% versus 4.6%, respectively, in 
patients with a history of HF; and 11.0% versus 5.3%, 
respectively, in patients without a history of HF). Howev-
er, few cases of hyperkalemia led to permanent discon-
tinuation of study drug (finerenone, 0.3%, and placebo, 
0.7%, in patients with a history of HF; and finerenone, 
1.3%, and placebo, 0.3%, in patients without a history 
of HF). Finerenone led to a modest reduction in systolic 
blood pressure from baseline in both patients with a his-
tory of HF (–2.8 mm Hg at month 4 and –2.6 mm Hg at 
month 12 for finerenone versus 0.1 mm Hg at month 4 
and 0.2 mm Hg at month 12 for placebo) and patients 
without a history HF (–3.2 mm Hg at month 4 and –2.9 
mm Hg at month 12 for finerenone versus 0.3 mm Hg at 
month 4 and 0.1 mm Hg at month 12 for placebo; Figure 
S4). Finerenone had no effect on body weight in patients 
with and without a history of HF (Figure S5).

DISCUSSION
In patients with T2D and CKD (stage 2–4 CKD with 
moderately elevated albuminuria or stage 1–2 CKD with 
severely elevated albuminuria) without a history of symp-
tomatic HFrEF, finerenone led to a significant reduction 

Table. Patient Baseline Characteristics, by History of Heart 
Failure at Baseline

Characteristic

With history of 
heart failure
(n=571)

Without history 
of heart failure
(n=6781)

Age, y 65.6 (8.9) 64.0 (9.9)

Male sex 350 (61.3%) 4755 (70.1%)

Race/ethnicity

 White 502 (87.9%) 4775 (70.4%)

 Black or African American 26 (4.6%) 232 (3.4%)

 Asian 28 (4.9%) 1426 (21.0%)

Systolic blood pressure, mm Hg 135.4 (13.7) 135.8 (14.0)

Diastolic blood pressure, mm Hg 76.8 (10.1) 76.8 (9.5)

Body mass index, kg/m2 32.8 (6.2)* 31.3 (6.0)*

Duration of diabetes, y 15.1 (9.3) 14.4 (8.5)*

Glycohemoglobin, % 8.0 (1.4)* 7.7 (1.4)*

Serum potassium, mEq/L 4.4 (0.5)* 4.3 (0.4)*

estimated glomerular filtration rate, mL/
min/1.73 m2

63.4 (21.7)* 68.2 (21.7)

Estimated glomerular filtration rate, mL per min per 1.73 m2*

 <25 5 (0.9%) 22 (0.3%)

 25 to <45 131 (22.9%) 1120 (16.5%)

 45 to <60 137 (24.0%) 1397 (20.6%)

 ≥60 297 (52.0%) 4242 (62.6%)

Urine albumin-to-creatinine ratio, mg/g 264.4  
(92.9–734.4)

313.2  
(109.8–740.8)*

Urine albumin-to-creatinine ratio, mg/g*

 <30 23 (4.0%) 184 (2.7%)

 30 to <300 283 (49.6%) 3131 (46.2%)

 ≥300 265 (46.4%) 3464 (51.1%)

Waist circumference, cm 110 (15.0)* 107 (15.0)*

High-sensitivity C-reactive protein, mg/L 5.43 (8.30) 4.82 (10.59)*

Heart rate, beats per minute 72 (11) 74 (11)

History of cardiovascular disease 392 (68.7%) 2938 (43.3%)

Coronary artery disease 322 (56.4%) 1973 (29.1%)

Atrial fibrillation 113 (19.8%) 498 (7.3%)

Hypertension 517 (90.5%) 6317 (93.2%)

Current smoker 78 (13.7%) 1209 (17.8%)

Medication use at baseline

  Angiotensin-converting enzyme in-
hibitors

297 (52.0%) 2840 (41.9%)

 Angiotensin receptor blockers 273 (47.8%) 3939 (58.1%)

 β-blockers 406 (71.1%) 3130 (46.2%)

 Diuretics 363 (63.6%) 3133 (46.2%)

  Loop diuretics 220 (38.5%) 964 (14.2%)

  Thiazide diuretics 90 (15.8%) 1707 (25.2%)

 Statins 414 (72.5%) 4770 (70.3%)

 Potassium supplements 28 (4.9%) 187 (2.8%)

 Glucose-lowering therapies 554 (97.0%) 6642 (98.0%)

  Insulin and analogs 363 (63.6%) 3630 (53.5%)

(Continued )

  Metformin 338 (59.2%) 4729 (69.7%)

  Sulfonylureas 161 (28.2%) 1901 (28.0%)

  Dipeptidyl peptidase-4 inhibitors 97 (17.0%) 1659 (24.5%)

   Glucagon-like peptide-1 receptor 
agonists

24 (4.2%) 526 (7.8%)

   Sodium-glucose cotransporter-2 
inhibitors

32 (5.6%) 586 (8.6%)

Medical history of heart failure was determined by the investigator. Data are 
mean (SD), n (%), or median (interquartile range).

*Data were missing for ≤30 patients.

Table. Continued

Characteristic

With history of 
heart failure
(n=571)

Without history 
of heart failure
(n=6781)
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in the risk of clinically important time-to-event HF out-
comes, including a 29% reduction in the risk of first HHF 
and an 18% reduction in the risk of cardiovascular death 
or first HHF versus placebo. This effect was independent 
of a history of HF. The risk of new-onset HF was 32% 
lower with finerenone compared with placebo; this is the 
first study to show that an MRA, specifically the selective, 
nonsteroidal MRA finerenone, may prevent the develop-
ment of HF in patients with CKD and T2D.

The benefits of finerenone on HF outcomes observed 
in this study, including the prevention of HF and the 
reduction in time-to-first-event and total HHF, can be 
expected to translate into meaningful improvements 
in patient outcomes. Patients with CKD, T2D, and HF 
are at high risk of further cardiovascular events.17 Com-
pared with other comorbid cardiovascular and kidney 
diseases, the development of HF, both alone and in 
combination with other comorbidities such as CKD, has 
been shown to be associated with the highest risk of 
death and decrease in lifespan in patients newly diag-
nosed with T2D.18 A systematic review of medical costs 
associated with HF in the United States demonstrated 
that hospitalization is the major contributor to the over-
all direct costs for HF, constituting 65% of all medical 
HF costs over a 1-year period from the index hospi-
talization event. After initial HHF, readmission rates for 
any cause are high, with around 20% of patients being 
readmitted within 30 days, further exacerbating medical 
costs and patient outcomes.19

Kidney dysfunction is independently associated with 
adverse outcomes in patients with HF, irrespective of 
left ventricular ejection fraction.6,20 Common risk fac-
tors linking HF and kidney dysfunction include ageing, 
diabetes, and hypertension as well as shared patho-
genic pathways.6 Because of established hemodynamic 
and neurohormonal cross-talk between the heart and 
kidneys, acute or chronic dysfunction in one organ can 
cause acute or chronic dysfunction in the other.21 Pro-
inflammatory and profibrotic processes may provide 
a pathophysiological link between progressive kidney 
and heart dysfunction.22–25 Overactivation of the miner-
alocorticoid receptor, which is extensively expressed in 
the heart, kidneys, and vasculature, is linked to organ 
damage by inflammation and fibrosis.26 Thus, potent 
and selective blockade of the mineralocorticoid recep-
tor with finerenone may be effective in reducing HF 
outcomes in CKD through amelioration of these pro-
cesses. The entire population in the FIGARO-DKD trial 
had CKD and T2D; therefore, all patients in the study 
can be considered as having at least stage A HF (ie, 
at risk of developing HF), with a significant proportion 
of patients likely having stage B HF (ie, pre-HF with 
no signs or symptoms of HF but structural heart dis-
ease and/or asymptomatic cardiac dysfunction and/or 
elevated cardiac biomarkers27,28). Therefore, the results 
of these analyses suggest that finerenone slows pro-
gression from at-risk (stage A) or pre-HF (stage B) to 
symptomatic HF (stage C).

Figure 1. Kaplan-Meier estimate of time to new-onset HF (first hospitalization for HF in patients without a history of HF at 
baseline). 
HF indicates heart failure.
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With the exclusion of patients with symptomatic HFrEF 
in FIGARO-DKD (because of the class IA recommenda-
tion in guidelines for MRA treatment12), the subgroup of 
patients with HF analyzed in this study are likely those 
with stage B (asymptomatic HFrEF or HF with preserved 
ejection fraction [HFpEF]) or stage C HF (ie, current or 
previous signs and symptoms of HF with mildly reduced 
ejection fraction or HFpEF). Indeed, the baseline charac-
teristics of the patients with a history of HF in the pres-

ent study—more likely female, obese with lower eGFR, 
and higher C-reactive protein—are more indicative of a 
HFpEF population. Data on the efficacy and safety of 
steroidal MRAs in patients with HFpEF are mixed.29–31 
Data from the current analyses are limited to allow for 
any conclusions, but it is the first set of preliminary data 
evaluating a nonsteroidal MRA in patients with HFpEF 
or HF with mildly reduced ejection fraction. The ongo-
ing FINEARTS-HF study (Finerenone Trial to Investigate 

Figure 2. Time to HF-related outcomes.
A, Kaplan-Meier estimates for time to cardiovascular death or first HHF in the overall population. B, Mean cumulative function estimates for time 
to cardiovascular death or total HHF in the overall population. C, Kaplan-Meier estimates for time to HF-related death or first HHF in the overall 
population. D, Mean cumulative function estimates for time to HF-related death or total HHF in the overall population. E, Kaplan-Meier estimates 
for time to first HHF in the overall population. F, Mean cumulative function estimates for time to total HHF in the overall population. HF indicates 
heart failure; and HHF, hospitalization for heart failure.
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Efficacy and Safety Superior to Placebo in Patients With 
Heart Failure), which is evaluating the efficacy and safety 
of finerenone in patients with HF and a left ventricular 
ejection fraction ≥40%, will offer a robust insight into the 
effects of finerenone in this patient population.32

In the present study, finerenone led to a 29% reduction 
in the risk of first HHF compared with placebo,15 and fur-
thermore, the rate of total HHF was reduced by 30%. The 
FIGARO-DKD trial included patients at high cardiovascu-
lar risk, with a broader spectrum of patients with CKD, yet 

overall, less advanced kidney disease than those included 
in FIDELIO-DKD.14–16 In the FIDELIO-DKD study, a 
reduction in the risk of cardiovascular outcomes was also 
observed with finerenone compared with placebo. This 
was reflected by lower incidence rates for HHF as well 
as cardiovascular death in the finerenone group; however, 
the magnitude of risk reduction for HHF was smaller than 
that observed in the present study, at 14%.14 In patients 
with CKD, T2D, and HF, mortality and hospitalization rates 
have been shown to increase with CKD severity.8 There-

Figure 3. Time to cardiovascular death or first hospitalization for heart failure in key prespecified and post hoc subgroups.
BMI indicates body mass index; CVD, cardiovascular disease; GLP-1RA, glucagon-like peptide 1 receptor agonist; PY, patient-years; and SGLT-2i, 
sodium-glucose cotransporter-2 inhibitor.

Figure 4. HF-associated outcomes including first HHF, overall, and by history of HF. 
CV indicates cardiovascular; HF, heart failure; HHF, hospitalization for heart failure; and PY, patient-years.
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fore, initiating treatment at earlier stages of disease such 
as those represented in these analyses, 62% of whom 
had albuminuric CKD with an eGFR ≥60 mL per min per 
1.73 m2, may be more beneficial for this patient popula-
tion,8,15,16 and may explain in part the larger magnitude 
of treatment effect observed with finerenone on HF out-
comes in the FIGARO-DKD trial.

Other therapies that have been proven to improve HF 
outcomes in patients with T2D with CKD include angio-
tensin receptor blockers. In the RENAAL trial (Reduction 
of Endpoints in NIDDM With the Angiotensin II Antag-
onist Losartan) in patients with T2D and CKD, which 
excluded patients with HF before enrollment, losartan 
(an angiotensin receptor blocker) reduced the risk of first 
HHF by 32%. Comparable relative risk reductions in first 
HHF were seen with finerenone in this study—in patients 
already receiving a maximum tolerated labeled dose 
of a renin–angiotensin system inhibitor. More recently, 
SGLT-2is have been shown to improve HF outcomes in 
patients with T2D with and without CKD, and in patients 
with HFrEF and HFpEF with and without CKD.33–36 In 
patients with T2D, regardless of CKD, a meta-analysis 
showed a 22% and 32% lower risk of cardiovascular 
death or HHF and HHF, respectively, with an SGLT-2i 
versus placebo32; for comparison, in this study, in which 
all patients had CKD, finerenone reduced the risk of 
these outcomes by 18% and 29%, respectively. In the 
present study, in the subgroup of patients receiving an 
SGLT-2i at baseline, a greater effect was observed with 
finerenone in addition to an SGLT-2i compared with an 
SGLT-2i alone on the composite outcome of cardiovas-
cular death and HHF. This may suggest an increasing 
treatment benefit when finerenone is given in addition 
to an SGLT-2i, but because of the small size of this sub-
group, this result should be interpreted with caution.

In these analyses, finerenone was generally well tol-
erated, with overall balanced treatment-emergent AEs 
between treatment groups. As anticipated, the incidence of 

hyperkalemia was higher with finerenone than placebo, but 
few cases led to hospitalization or permanent drug discon-
tinuation, reflecting the minimal clinical effect of this adverse 
effect. Studies investigating eplerenone and spironolactone 
in the treatment of HF have found an increased incidence 
of hyperkalemia compared with placebo.29,31,37,38 For exam-
ple, in a post hoc analysis of the TOPCAT trials (Treatment 
of Preserved Cardiac Function Heart Failure With an Aldo-
sterone Antagonist) investigating patients enrolled in the 
United States, Canada, Brazil, and Argentina, spironolac-
tone led to a higher incidence of hyperkalemia (potassium 
≥5.5 mmol/L) compared with placebo (25.2% and 8.9%, 
respectively; P<0.001).30 The phase IIa ARTS trial (Miner-
alocorticoid Receptor Antagonist Tolerability Study), which 
investigated the safety and tolerability of finerenone com-
pared with spironolactone in patients with a clinical diagno-
sis of HFrEF (New York Heart Association class II–III and 
left ventricular ejection fraction <40%) and mild or moder-
ate CKD (60 to <90 mL per min per 1.73 m2), showed 
that finerenone at doses up to 10 mg once daily achieved 
a similar reduction in N-terminal pro-B-type natriuretic pep-
tide, but was associated with lower incidences of hyperkale-
mia compared with spironolactone at doses of 25 to 50 mg 
once daily (4.5% versus 11.1%, respectively).39

These analyses had a few limitations, including the def-
inition of a medical history of HF, which was determined 
on the basis of investigator reports without a specification 
or consistent documentation of left ventricular ejection 
fraction or natriuretic peptide levels. The relatively small 
subgroup sample size of patients with a history of HF may 
preclude some of the comparisons between those with 
and without a history of HF. Therefore, these points should 
be considered when interpreting the results presented.

In summary, these secondary analyses demonstrated 
promising results on the benefits of finerenone on 
improving HHF in patients without a history of HF and 
other clinically important HF outcomes in patients with 
CKD and T2D, independent of a history of HF.

Figure 5. HF-associated outcomes including total HHF, overall, and by history of HF.
CV indicates cardiovascular; HF, heart failure; HHF, hospitalization for heart failure; and PY, patient-years. *Event rate (n/100 PY) is the sum of all 
events in all patients divided by overall time under risk for all patients. 
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