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Aim Steroidal mineralocorticoid receptor antagonists (MRAs), spironolactone and eplerenone, are strongly recommended
in the treatment of patients with chronic heart failure (HF) with reduced left ventricular ejection fraction (LVEF), but
the balance of efficacy and safety in those with higher LVEF has not been well established. Broad use of steroidal
MRAs has further been limited in part due to safety concerns around risks of hyperkalaemia, gynecomastia, and
kidney dysfunction. These risks may be mitigated by the unique pharmacological properties of the non-steroidal
MRA finerenone. The FINEARTS-HF trial is designed to evaluate the long-term efficacy and safety of the selective
non-steroidal MRA finerenone among patients with HF with mildly reduced or preserved ejection fraction.
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Methods FINEARTS-HF is a global, multicentre, event-driven randomized trial evaluating oral finerenone versus matching
placebo in symptomatic patients with HF with LVEF ≥40%. Adults (≥40 years) with HF with New York Heart
Association class II–IV symptoms, LVEF ≥40%, evidence of structural heart disease, and diuretic use for at least
the previous 30 days were eligible. All patients required elevated natriuretic peptide levels: for patients in sinus
rhythm, N-terminal pro-B-type natriuretic peptide (NT-proBNP) ≥300 pg/ml (or B-type natriuretic peptide [BNP]
≥100 pg/ml) were required, measured within 30 days (in those without a recent worsening HF event) or within
90 days (in those with a recent worsening HF event). Qualifying levels of NT-proBNP or BNP were tripled if
a patient was in atrial fibrillation at screening. Estimated glomerular filtration rate <25 ml/min/1.73 m2 or serum
potassium >5.0 mmol/L were key exclusion criteria. Patients were enrolled irrespective of clinical care setting
(whether hospitalized, recently hospitalized, or ambulatory). The primary endpoint is the composite of cardiovascular
death and total (first and recurrent) HF events. The trial started on 14 September 2020 and has validly randomized
6001 participants across 37 countries. Approximately 2375 total primary composite events are targeted.
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Conclusions The FINEARTS-HF trial will determine the efficacy and safety of the non-steroidal MRA finerenone in a broad
population of hospitalized and ambulatory patients with HF with mildly reduced or preserved ejection fraction.
Clinical Trial Registration: ClinicalTrials.gov NCT04435626 and EudraCT 2020-000306-29.
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Keywords Heart failure with mildly reduced ejection fraction • Heart failure with preserved ejection fraction •
Mineralocorticoid receptor antagonists • Worsening heart failure

Introduction
Activation of the mineralocorticoid receptor (MR) by aldosterone
has long been recognized as a central driver of heart failure (HF)
pathogenesis.1 Mechanistically, ligand binding to the nuclear MR
triggers a diverse signalling cascade contributing to excess salt
and water retention, systemic hypertension, endothelial dysfunc-
tion, and pathological fibrosis, hypertrophy, and inflammation of the
end organs, including the heart and kidneys.2 These core mecha-
nisms of disease progression appear operative in HF irrespective
of ejection fraction. Hyperaldosteronism may in fact be frequently
under-recognized at the population level,3 including among those
with established HF across the ejection fraction spectrum. Inhibi-
tion of this pathway with steroidal MR antagonists (MRAs), such
as spironolactone and eplerenone, extends survival and prevents
worsening HF events in patients with HF with reduced ejection
fraction (HFrEF).4,5 Global guidelines thus strongly recommend the
use of steroidal MRAs as a core pillar of medical therapy in the
management of HFrEF.6,7

In contrast, the role of MRAs remains less well established in
patients with HF at higher ejection fractions. The TOPCAT trial
evaluated spironolactone in patients with HF with preserved ejec-
tion fraction (HFpEF) in a large global population, but failed to
show benefit with regard to its primary endpoint.8 Post hoc anal-
yses revealed important regional heterogeneity in study conduct,
protocol adherence, clinical profiles, event rates, and efficacy of
spironolactone with potential treatment benefits observed in par-
ticipants enrolled from North and South America.9,10 US guidelines
now provide a weak recommendation for use of spironolactone in
patients with HF with mildly reduced ejection fraction (HFmrEF)
and HFpEF, while the European Society of Cardiology guidelines
support consideration of steroidal MRAs in HFmrEF but not in
HFpEF.6,7

The broader use of steroidal MRAs like spironolactone in
HF has been limited, even in subpopulations with a strong
evidentiary base for its use.11 Suboptimal uptake of steroidal
MRAs might in part be due to safety concerns, namely hyper-
kalaemia,12 that may stem from the kidney-preferential tissue dis-
tribution of these therapies. Risks of treatment-attendant hyper-
kalaemia and other adverse effects in TOPCAT appear height-
ened in older adults13 and patients with coexisting chronic kid-
ney disease (CKD).14 An analysis combining patients from RALES,
EPHESUS and TOPCAT showed a stepwise increase in the
odds of developing worsening of kidney function by 1.2 to 2.0
fold with steroidal MRAs as kidney function declined.15 Espe-
cially in these high-risk populations, the risk–benefit profile of ..
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. spironolactone may be unfavourable warranting judicious use under
careful monitoring.

Finerenone is a non-steroidal MRA that is more selective for
the MR than spironolactone or eplerenone and has a balanced
tissue distribution in the heart and kidneys, which might lessen
risks of electrolyte disturbances.16 Two large-scale paired phase 3
clinical trials demonstrated that finerenone is safe and effective in
slowing kidney disease progression and preventing cardiovascular
events in over 13 000 patients with CKD and type 2 diabetes.17,18

While <10% of participants in these trials had established HF
and those with symptomatic HFrEF were excluded, finerenone
significantly reduced risks of hospitalization for HF by 22% over
a median follow-up of 3 years.19,20 As such, finerenone presents
a new opportunity to modify risk of adverse events in patients
with HF, including among those with cardio-kidney-metabolic
multimorbidity.

In a phase 2 trial of HFrEF and moderate CKD, finerenone
10 mg once daily and 5 mg twice daily were similarly effective
as spironolactone 25 or 50 mg once daily in reducing natriuretic
peptides and albuminuria, but with less hyperkalaemia/increases in
blood potassium levels and less worsening kidney function.21 In
another, larger phase 2 trial in high-risk patients with worsening
HFrEF and CKD and/or diabetes, short-term use of finerenone
(2.5 mg to 20 mg once daily) versus eplerenone (25 mg every
other day to 50 mg once daily) was well-tolerated with similar
proportions of patients achieving clinically meaningful reductions in
natriuretic peptide levels and similar effects on serum potassium.22

In exploratory analysis, there was a lower risk of clinical events with
the highest dose tested of finerenone compared with eplerenone,
that reached nominal statistical significance.22 Table 1 provides an
overview of completed phase 2 and 3 trials evaluating finerenone.

The potential advantages of the selective non-steroidal MRA
finerenone over the steroidal MRA spironolactone and ongo-
ing uncertainty about the role of MR antagonism in HF with
higher ejection fractions provide rationale for a large outcome
trial of finerenone in HF with mildly reduced or preserved ejec-
tion fraction. Here, we describe the design of the FINEARTS-HF
(FINerenone trial to investigate Efficacy and sAfety superioR to
placebo in paTientS with Heart Failure) trial.

Trial design and methods
FINEARTS-HF is a global, multicentre, placebo-controlled, event-driven
randomized clinical trial investigating the long-term efficacy and safety
of the non-steroidal MRA finerenone in symptomatic patients with HF
with LVEF ≥40%. The trial was designed collaboratively by members of

© 2024 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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the steering committee and the sponsor. The trial has been registered
on ClinicalTrials.gov (NCT04435626) and EudraCT (2020-000306-29).

Eligibility criteria
Final inclusion and exclusion criteria are summarized in Table 2. In
brief, FINEARTS-HF enrolled adults (≥40 years) with symptomatic HF
(New York Heart Association class II–IV) with diuretic requirement
at least 30 days prior to randomization. LVEF ≥40% and evidence
of structural heart disease (left atrial enlargement or left ventricular
hypertrophy) were required and could be measured locally by any
modality within 12 months of screening. Left atrial diameter ≥3.8 cm,
left atrial area ≥20 cm2, or left atrial volume index >30 ml/m2 qualified
as left atrial enlargement. Left ventricular mass index ≥115 g/m2 (if
male) or ≥95 g/m2 (if female) or septal or posterior wall thickness
≥1.1 cm qualified as left ventricular hypertrophy. Enrolment of patients
with prior LVEF <40% with subsequent improvement to ≥40% was
permitted provided that ongoing HF symptoms were present. The
subgroup of patients with LVEF ≥60% was capped at a maximum
of 20% of participants in the trial. All patients were required to
have elevated natriuretic peptide levels, with eligibility thresholds
adjusted based on the timing of recent HF events and the presence of
atrial fibrillation. For patients in sinus rhythm, N-terminal pro-B-type
natriuretic peptide (NT-proBNP) ≥300 pg/ml (or B-type natriuretic
peptide [BNP] ≥100 pg/ml) were required, measured within 30 days (in
those without a recent worsening HF event) or within 90 days (in those
with a recent worsening HF event). Qualifying levels of NT-proBNP or
BNP were tripled if a patient was in atrial fibrillation at screening. A
worsening HF event could include either a hospitalization for HF or
an urgent visit for HF. An eligibility flowchart is presented in online
supplementary Appendix S1.

Patients could be enrolled irrespective of clinical care setting
(whether hospitalized, recently hospitalized, or ambulatory). The pro-
portion of patients without a recent worsening HF event within
3 months of randomization was capped globally at approximately 50%
of the original planned sample size.

Recent myocardial infarction or any event that may result in reduced
LVEF within 90 days of randomization was an exclusion criterion,
although patients could be screened for eligibility after this win-
dow as long as they met other eligibility criteria. Specific cardiomy-
opathies or cardiac pathologies that might have distinct management
approaches (such as amyloidosis) were excluded. Estimated glomerular
filtration rate (eGFR) <25 ml/min/1.73 m2 or serum/plasma potassium
>5.0 mmol/L at screening or randomization were key exclusion crite-
ria. These thresholds are aligned with current labelling (for CKD and
type 2 diabetes) including by the US Food and Drug Administration for
when finerenone is not recommended. Recent treatment with an MRA
within 12 months of screening was not permitted, and discontinuation
of an MRA for the purposes of study enrolment was discouraged.

All participants signed informed consents for participation and the
study protocol was approved by the ethics committees and institutional
review boards of each participating site. The trial started on 14
September 2020 and has validly randomized 6001 participants across
634 sites in 37 countries. The study is being conducted in accordance
with Good Clinical Practice and the Declaration of Helsinki.

Study design
Following a screening period of up to 2 weeks, eligible participants
were randomized in a 1:1 ratio to either finerenone or matching ..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

.. placebo (Figure 1). Starting dose was selected based on baseline eGFR.
Participants with an eGFR ≤60 ml/min/1.73 m2 started 10 mg once
daily with a maximum maintenance dose of 20 mg once daily, whereas
participants with an eGFR >60 ml/min/1.73 m2 started 20 mg once
daily with a maximum maintenance dose of 40 mg once daily (online
supplementary Appendix S1).

Subsequent follow-up included two scheduled visits within the first
3 months of randomization, and then visits every 3 months until 1 year.
After 1 year, telephone follow-up will alternate with on-site visits
every 2 months until the end of the trial. After the completion of the
randomized phase, any participant still taking the study drug will enter
a post-treatment follow-up period for 30 days.

Dose titration and monitoring of safety
and tolerability
The study aimed to encourage reaching and sustaining the maximum
tolerated maintenance dose of the study drug. Blood measurements
of potassium and creatinine were performed serially at study visits to
capture pre-specified safety events including hyperkalaemia and wors-
ening renal function. Up-titration is expected to occur any time after
4 weeks based on serum/plasma potassium level and if eGFR does not
decline ≥30% compared to last scheduled visit. Down-titration may
occur at any time if potassium ≥5.5 mmol/L and temporarily inter-
rupted if already at the lowest dose. Temporary interruption of study
drug and rechecking potassium levels within 72 h were recommended if
potassium ≥6.0 mmol/L. Suggested management and dose adjustment
in response to changes in potassium and renal function are detailed in
online supplementary Appendix S1. Potassium-lowering therapies are
permitted as per the investigator’s discretion to be used during treat-
ment with the assigned study drug.

Study objectives
The primary objective is to demonstrate the superiority of finerenone
to placebo in reducing the rate of the composite of cardiovascular
death and total (first and recurrent) HF events (HF hospitalization
or urgent HF visit). A HF hospitalization was defined as a hospital
admission lasting at least 24 h in length for the primary diagnosis of HF.
An urgent HF visit was defined as an urgent, unscheduled ambulatory
or emergency room visit for the primary diagnosis of HF requiring
intravenous diuretic or vasoactive agent or mechanical or surgical
intervention for HF. While oral diuretic intensification alone would
not qualify for an urgent HF visit, analyses related to diuretic changes
during the trial have been prespecified in the Academic Statistical
Analysis Plan. The secondary objectives will be to determine the
superiority of finerenone to placebo for each secondary endpoint:
total HF events; improvement in NYHA class from baseline to month
12; change from baseline to month 6, 9 and 12 in the Kansas City
Cardiomyopathy Questionnaire total symptom score (KCCQ-TSS);
time to first occurrence of composite renal endpoint (defined as
sustained decrease in eGFR ≥50% relative to baseline over at least
4 weeks, or sustained eGFR decline <15 ml/min/1.73 m2, or initiation
of dialysis or renal transplantation); time to all-cause mortality; and the
safety and tolerability of finerenone (Figure 2).

Protocol amendments
All protocol amendments made to date are summarized in online
supplementary Appendix S1.

© 2024 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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1328 M. Vaduganathan et al.

Table 2 Detailed FINEARTS-HF inclusion and exclusion criteria

Study population Patients with a diagnosis of HF, NYHA class II–IV, and documented LVEF of ≥40%.
Inclusion criteria Participants are eligible to be included in the study only if all of the listed criteria apply.
Age Participant must be aged ≥40 years at the time of signing the informed consent.
Type of participant and

disease characteristics
• Diagnosis of HF with NYHA class II–IV, ambulatory or hospitalized primarily for HF (if a hospitalized patient

cannot be randomized as an inpatient, randomization as soon as possible after discharge is encouraged).
• On diuretic treatment for at least 30 days prior to randomization.
• Documented LVEF ≥40% measured by any modality within the last 12 months, at the latest at screening; if

several values are available, the most recent one shall be reported. If LVEF was not measured in the past
12 months, a new measurement may be done at screening.

• Structural heart abnormalities based on any local imaging measurement within the last 12 months, latest at
screening, defined by at least one of the following findings: LAD ≥3.8 cm, LAA ≥20 cm2, LAVI >30 ml/m2, LVMI
≥115 g/m2 (in males)/95 g/m2 (in females), septal thickness or posterior wall thickness ≥1.1 cm.

• NT-proBNP ≥300 pg/ml (BNP ≥100 pg/ml) in sinus rhythm and the patient does not have an ongoing diagnosis
of paroxysmal atrial fibrillation or NT-proBNP ≥900 pg/ml (BNP ≥300 pg/ml) in atrial fibrillation (or if atrial
fibrillation status is unknown or if the patient has an ongoing diagnosis of paroxysmal atrial fibrillation) for
participants obtained at the following time:
• Within 90 days prior to randomization if the patient had been hospitalized for HF requiring initiation or

change in HF therapy or if the patient had an urgent visit for HF requiring IV diuretic therapy, both within
90 days prior to randomization,

OR
• Within 30 days prior to randomization if the patient has not been hospitalized for HF nor had an urgent HF

visit within the past 90 days.
Sex Male or female. Women of childbearing potential can only be included in the study if a pregnancy test is negative at

screening and baseline and if they agree to use adequate contraception which is consistent with local regulations
regarding the methods for contraception for those participating in clinical trials.

Informed consent Capable of giving signed informed consent which includes compliance with the requirements and restrictions listed
in the informed consent form and in this protocol.

Exclusion criteria Participants are excluded from the study if any of the listed criteria apply.
Medical conditions • eGFR <25 ml/min/1.73 m2 at either screening or randomization visit. (Note: one reassessment of eGFR is

allowed at the screening and randomization visit, respectively).
• Serum/plasma potassium >5.0 mmol/L at either screening or randomization visit. (Note: one reassessment of

potassium is allowed at the screening and randomization visit, respectively).
• Acute inflammatory heart disease, e.g. acute myocarditis, within 90 days prior to randomization.
• Myocardial infarction or any event which could have reduced the ejection fraction within 90 days prior to

randomization.
• Coronary artery bypass graft surgery in the 90 days prior to randomization.
• Percutaneous coronary intervention in the 30 days prior to randomization.
• Stroke or transient ischaemic cerebral attack within 90 days prior to randomization.
• Probable alternative cause of participants’ HF symptoms that in the opinion of the investigator primarily

accounts for patient’s dyspnoea such as significant pulmonary disease, anaemia or obesity. Specifically, patients
with the below are excluded:
• Severe pulmonary disease requiring home oxygen, or chronic oral steroid therapy
• History of primary pulmonary arterial hypertension
• Haemoglobin <10 g/dl
• Valvular heart disease considered by the investigator to be clinically significant
• Body mass index >50 kg/m2 at screening.

• Systolic blood pressure ≥160 mmHg if not on treatment with ≥3 blood pressure lowering medications or
≥180 mmHg irrespective of treatments on two consecutive measurements at least 2 min apart, at screening or
at randomization.

• Life-threatening or uncontrolled arrhythmias at screening and/or randomization including but not limited to
sustained ventricular tachycardia and atrial fibrillation, or atrial flutter with resting ventricular rate >110 bpm.

• Symptomatic hypotension with mean systolic blood pressure <90 mmHg at screening or at randomization.
• Any primary cause of HF scheduled for surgery, e.g. valve disease such as severe aortic stenosis or severe

mitral regurgitation by the time of screening or randomization.
• History of peripartum cardiomyopathy, chemotherapy-induced cardiomyopathy, viral myocarditis, right HF in

absence of left-sided structural disease, pericardial constriction, genetic hypertrophic cardiomyopathy, or
infiltrative cardiomyopathy including amyloidosis.

© 2024 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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FINEARTS-HF trial design 1329

Table 2 (Continued)

• Presence of left ventricular assist device by the time of screening or randomization.
• History of hyperkalaemia or acute renal failure during MRA treatment for >7 consecutive days, leading to

permanent discontinuation of the MRA treatment.
• Pregnant or nursing (lactating) women, where pregnancy is defined as the state of a female after conception and

until the termination of gestation, confirmed by a positive human chorionic gonadotrophin urine or serum test.
• Known hypersensitivity to the study intervention (active substance or excipients).
• Hepatic insufficiency classified as Child–Pugh C at screening or randomization.
• Addison’s disease.

Prior/concomitant
therapy

• Requirement of any IV vasodilating drug (e.g. nitrates, nitroprusside), any IV natriuretic peptide (e.g. nesiritide,
carperitide), any IV positive inotropic agents, or mechanical support (intra-aortic balloon pump, endotracheal
intubation, mechanical ventilation, or any ventricular assist device) within 24 h prior to randomization.

• Participants who require treatment with more than one ACEI, ARB or ARNI, or two simultaneously at
randomization.

• Continuous (at least 90 days) treatment with an MRA (e.g. spironolactone, eplerenone, canrenone,
esaxerenone) within 12 months prior to screening. Last intake at least 30 days before randomization.
Treatment with MRA should not be interrupted with the purpose of enrolment into the study.

• Concomitant treatment with any renin inhibitor or potassium-sparing diuretic that cannot be stopped prior to
randomization and for the duration of the treatment period.

• Concomitant systemic therapy with potent CYP3A4 inhibitors (e.g. itraconazole, ritonavir, indinavir, cobicistat,
clarithromycin) or moderate or potent CYP3A4 inducers, that cannot be discontinued 7 days prior to
randomization and for the duration of the treatment period.

Other exclusions • Any other condition or therapy, which would make the participant unsuitable for this study and will not allow
participation for the full planned study period (e.g. active malignancy or other condition limiting life expectancy
to less than 12 months).

• Previous assignment to treatment during this study.
• Participation in another interventional clinical study (e.g. phase 1 to 3 clinical studies) or treatment with

another investigational medicinal product within 30 days prior to randomization.
• Close affiliation with the investigational site; e.g. a close relative of the investigator, dependent person (e.g.

employee or student of the investigational site).
• Known current alcohol and/or illicit drug abuse that may interfere with the participant’s safety and/or

compliance at the discretion of the investigator.
• Participant is in custody by order of an authority or a court of law.

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor–neprilysin inhibitor; BNP, B-type natriuretic peptide; CYP3A4,
cytochrome P450 isoenzyme 3A4; eGFR, estimated glomerular filtration rate; HF, heart failure; IV, intravenous; LAA, left atrial area; LAD, left atrial diameter; LAVI, left atrial
volume index; LVEF, left ventricular ejection fraction; LVMI, left ventricular mass index; MRA, mineralocorticoid receptor antagonist; NT-proBNP, N-terminal pro-B-type
natriuretic peptide; NYHA, New York Heart Association.

Study management and committees
The FINEARTS-HF trial is conducted by Bayer under the guidance
of an academic steering committee. An independent external Data
Monitoring Committee oversees the trial to ensure participant safety
and reviewed results from the interim analyses. A clinical events
committee adjudicates all deaths and potential primary non-fatal events
according to standardized definitions.

Statistical considerations
The primary analysis will evaluate the total occurrences of the com-
posite of cardiovascular death, hospitalization for HF, and urgent HF
events. An intention-to-treat approach will be taken for the primary
analysis without accounting for ultimate dose tolerated or treatment
continuation in follow-up. The primary analysis of the primary com-
posite endpoint will be based on a Lin, Wei, Yang and Ying (LWYY)
model.23 This is equivalent to the stratified Andersen–Gill model24

with use of robust standard errors (sandwich estimator) to account ..
..
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..
.. for within-participant correlations. The model will include treatment

group as a fixed effect and geographic region and baseline LVEF (<60%,
≥60%) as stratification factors. Adjustment will be made to the nominal
significance level at the final analysis to take into account the interim
analysis (see below).

The trial is designed to show a treatment effect on the primary end-
point with a power of 90% at a two-sided alpha of 5%. The sample
size determination is based on a simulation study using a joint frailty
model in order to account for the correlation between HF events
and cardiovascular death, and to model participant heterogeneity with
respect to baseline intensities/hazards.25 The placebo rate parameter
of the Poisson process and the hazard rate of the exponential distri-
bution were initially chosen as 0.014 hospitalizations for HF/month
per participant and 0.004 cardiovascular deaths/month per participant,
respectively. These values lead to an observed annualized placebo rate
of first composite events of 9.0 (events/100 participant-years) and an
observed annualized placebo rate of cardiovascular death of 3.5. These
observed rates are similar to rates observed in the literature, that is
an annualized rate of first composite event of 9.1 was observed in

© 2024 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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1330 M. Vaduganathan et al.

Figure 1 FINEARTS-HF study design. CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure; KCCQ-TSS, Kansas
City Cardiomyopathy Questionnaire total symptom score; LA, left atrial; LVEF, left ventricular ejection fraction; LVH, left ventricular
hypertrophy; MI, myocardial infarction; MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association.

Figure 2 FINEARTS-HF primary and secondary endpoints. ACM, all-cause mortality; CV, cardiovascular; eGFR, estimated glomerular filtration
rate; HF, heart failure; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire total symptom score; NYHA, New York Heart Association.

the CHARM-Preserved trial, 8.9 was observed in PARAGON-HF, and
8.5 in the subgroup randomized on the basis of a natriuretic peptide
measurement in the TOPCAT trial. Regarding cardiovascular death, an
annualized placebo rate of 3.9 per 100 participant-years was observed
in CHARM-Preserved, 3.1 was observed in PARAGON-HF, and 3.9 in
the TOPCAT natriuretic peptide stratum. Since FINEARTS-HF planned

..
..

..
..

..
..

..
..

. to recruit a higher risk population including more participants with a
very recent hospitalization than in previous trials, the rate parameters
were subsequently increased by 25% for cardiovascular death leading
to a rate of 0.005125 cardiovascular deaths/month per participant. For
HF events, the rate was increased by 30% to 0.0182 HF events/month
per participant to also account for the inclusion of urgent HF visits.

© 2024 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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FINEARTS-HF trial design 1331

Based on these calculations, it was originally anticipated that 5500
participants will be randomized. A total of approximately 2375 total
(first and recurrent) primary composite events were targeted. Due to
blinded event rates being lower than those assumed in the sample size
calculation, the planned number of randomized subjects was increased
to approximately 6000.

The secondary hypotheses will be formally tested, and statistical
inferences will be made only if the primary hypothesis is rejected.
Secondary endpoints will be tested sequentially as follows: total HF
events, NYHA class and KCCQ (tested using the Bonferroni–Holm
procedure), composite renal endpoint. Outside this hierarchy, if the
primary hypothesis is rejected, then all-cause mortality will be tested
at a full two-sided significance level of 5%.

Total HF events will be analysed using an LWYY model in a sim-
ilar fashion to the primary endpoint. The percentage of participants
with improvement in NYHA class from baseline to month 12, will be
analysed with a logistic regression model including factors for treat-
ment group and stratification levels. The absolute change from baseline
including measurements up to month 12 of the KCCQ-TSS, will be
analysed by a repeated measures mixed model including the factors
treatment group, baseline, visit, baseline-by-visit interaction, and fac-
tors for the stratification levels. The comparison assumes a common
treatment effect across month 6, 9 and 12. The composite renal end-
point and all-cause mortality will be analysed using a stratified log-rank
test for testing and a stratified Cox proportional hazards model for
obtaining a point estimate with 95% confidence interval. The Cox
proportional hazards model will be stratified according to the same
stratification factors used for the primary analysis and include treat-
ment group as a fixed effect.

Besides the stratification factors (geographic region and baseline
LVEF <60% or ≥60%), key pre-specified subgroups include those
defined based on baseline serum potassium, eGFR, atrial fibrillation
status, presence or absence of diabetes, and recency of worsen-
ing HF event from randomization. Other subgroups of interest are
pre-specified in the Regulatory and Academic Statistical Analysis Plans.

Interim analyses
One non-binding interim analysis for futility was planned when approx-
imately 30% of the required total number of primary endpoint events
were observed. If the observed rate ratio on the primary endpoint was
above 0.95, the trial was planned to be stopped for futility. In addition,
one formal interim analysis for efficacy was planned when approxi-
mately two-thirds of the required total number of primary endpoint
events were observed. If the interim analysis showed clear and consis-
tent benefit in the finerenone treatment group (primary efficacy end-
point with two-sided p< 0.0027 and cardiovascular death component
with nominal two-sided p< 0.05), the Data Monitoring Committee
may have recommended early study termination. In both pre-specified
interim analyses for futility and efficacy, the Data Monitoring Commit-
tee recommended to continue the trial unchanged.

Discussion
FINEARTS-HF will assess the efficacy and safety of the selective
non-steroidal MRA finerenone compared to placebo in a broad
population of patients with HFmrEF and HFpEF. While MR block-
ade in this target population has a strong theoretical basis based on
pre-clinical data and trials in HFrEF and CKD, the clinical evidence ..
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.. to date has not been definitive. The design of the trial has been
informed by learnings from previous large-scale outcome trials of
various pharmacotherapies. FINEARTS-HF is large (with over 6000
patients enrolled) and targets a cohort at high risk for disease pro-
gression, and thus is well-powered to definitively establish whether
non-steroidal MRAs have a role in this patient population. The pri-
mary endpoint of the trial will reflect a broader look at ‘worsening
HF’ by including cardiovascular death and total (not just first) HF
events. Finally, dosing of finerenone has been optimized and guided
by a phase 2 programme22 in which treatment effects on natriuretic
peptide levels appeared to be dose-dependent. FINEARTS-HF will
uniquely test a 40 mg target maintenance dose in people with an
eGFR >60 ml/min/1.73 m2, which is not currently available in the
treatment of CKD.

In FINEARTS-HF, finerenone will be tested against a placebo
comparator as steroidal MRAs currently lack any specific regula-
tory labelling or class I recommendation for use in patients with
HF with mildly reduced or preserved ejection fraction, and thus are
not considered a part of global standard of care. We acknowledge
however that in the absence of an active-controlled trial (against
spironolactone or eplerenone), clinicians may have residual ques-
tions about whether finerenone is truly superior to steroidal MRAs
that are widely available. Pharmacologically, finerenone is more
selective and accumulates less in the kidney, and thus has lower the-
oretical potential for serious hyperkalaemia than spironolactone.16

Indeed, a direct head-to-head phase 2 trial in individuals with
HFrEF and moderate CKD showed that treatment with finerenone
resulted in lower rates of hyperkalaemia, increases in blood potas-
sium levels, and worsening kidney function than spironolactone,
although finerenone doses were generally lower than those being
tested in FINEARTS-HF.21 Indirect comparisons with TOPCAT
and other ongoing trials of spironolactone in this target popula-
tion (ClinicalTrials.gov NCT02901184 and NCT04727073) might
additionally inform the comparative safety of these therapeutic
approaches. In addition to conventional cardiac biomarkers (e.g.
natriuretic peptides and troponins), FINEARTS-HF will prospec-
tively collect exploratory biomarkers that relate to its unique
mode of action. These biomarker profiles may help to further dis-
tinguish finerenone’s mechanistic effects compared with those of
conventional MRAs.26,27 Ultimately, FINEARTS-HF is much larger
and broader than the previous and ongoing trials investigating
spironolactone, and if positive, is best positioned to support a new
evidence-based approach in HF with mildly reduced or preserved
ejection fraction. Indeed, after FINEARTS-HF, three additional clin-
ical trials are planned under the MOONRAKER programme (that
will encompass >15 000 patients in aggregate) to expand evidence
generation regarding the definitive role of finerenone across the
spectrum of HF.

The trial is also enriched to examine safety and efficacy of
finerenone in a number of key subgroups. The trial will have the
highest percentage of hospitalized or recently hospitalized patients
of any contemporary HFmrEF/HFpEF outcome trials. As global
guidelines now support in-hospital and early post-discharge opti-
mization of guideline-directed medical therapies, FINEARTS-HF
will directly inform this implementation strategy in the care of

© 2024 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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1332 M. Vaduganathan et al.

high-risk patients with HFmrEF/HFpEF. As most previous HF tri-
als of steroidal MRAs have enrolled patients in stable ambulatory
care, the safety of MRA initiation in this high-risk window of a wors-
ening HF episode is less certain. A previous trial examined the
early safety of high-dose spironolactone (administered at 100 mg
daily) in 360 patients with acute HF, however MRA therapy was
not continued post-discharge in this trial.28 Rapid implementation
of comprehensive guideline-directed medical therapy inclusive of
steroidal MRAs in the STRONG-HF trial appeared safe and effec-
tive among high-risk patients after hospitalization for HF, however
more than two-thirds of participants had HFrEF.29 Furthermore,
FINEARTS-HF is adequately represented across the range of ejec-
tion fraction such that the therapeutic effects of non-steroidal
MRAs in the >1000 participants with LVEF ≥60% will be clarified.

The study adds data to a better understanding of the role of
finerenone across the spectrum of cardio-kidney-metabolic health.
To date, large-scale outcome trials of finerenone in CKD have
been restricted to those with concomitant diabetes. FINEARTS-HF
will be the first outcome trial to test the efficacy and safety of
finerenone in patients with and without diabetes and across a broad
range of renal function (eGFR down to 25 ml/min/1.73 m2) and
will complement data from the FIND-CKD trial (ClinicalTrials.gov
NCT05047263), a dedicated trial of finerenone in patients with
CKD without diabetes on change in total eGFR slope. Steroidal
MRA use in indicated populations of HF is particularly low in
patients with comorbid CKD,30 so FINEARTS-HF affirming safety of
finerenone in this range of kidney function will add confidence to its
use at this high-risk intersection. Indeed, a participant-level pooled
analysis of FINEARTS-HF, FIDELIO-DKD, and FIGARO-DKD is
pre-specified and will help map finerenone’s therapeutic effects
across cardio-kidney-metabolic disease states.

The FINEARTS-HF trial will determine the efficacy and safety of
the non-steroidal MRA finerenone in a broadly inclusive population
of hospitalized and ambulatory HF patients with mildly reduced
or preserved ejection fraction. FINEARTS-HF has the potential to
inform the safe application and implementation of finerenone in
this target population.

Supplementary Information
Additional supporting information may be found online in the
Supporting Information section at the end of the article.
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