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IMPORTANCE People living with heart failure (HF) with mildly reduced or preserved ejection
fraction have substantially curtailed life expectancy free from clinical events compared with
their peers of comparable age. The nonsteroidal mineralocorticoid receptor antagonist,
finerenone, was recently shown to reduce risks of cardiovascular events in this population
over a median follow-up of 2.6 years; as patients with HF typically continue treatment
beyond this time frame, estimating the potential long-term benefits of finerenone could
inform shared clinical decision-making.

OBJECTIVE To estimate the projected long-term treatment effects of finerenone in patients
with HF with mildly reduced or preserved ejection fraction if treated over a patient’s lifetime.

DESIGN, SETTING, AND PARTICIPANTS Prespecified analyses were conducted of the
FINEARTS-HF trial, a phase 3 randomized clinical trial conducted across 653 sites in 37
countries. Adults 40 years and older with symptomatic HF and left ventricular ejection
fraction of 40% or greater were randomized from September 2020 to January 2023.
Median (IQR) follow-up was 2.6 (1.9-3.0) years.

INTERVENTIONS Finerenone (titrated to either 20 mg or 40 mg) or placebo.

MAIN OUTCOMES AND MEASURES The primary composite outcome was time to cardiovascular
death or worsening HF event. The long-term gains in survival free from a primary end point
with finerenone were iteratively estimated with age-based Kaplan-Meier curves using age at
randomization rather than time from randomization. Differences in areas under the survival
curves between the finerenone and placebo arms represented event-free survival gains.

RESULTS Among 6001 participants (median [IQR] age, 73 [66-79] years; 3269 male [54.5%]),
mean survival free from the primary end point for a 55-year-old participant was 13.6 years
(95% Cl, 11.9-15.2 years) with finerenone and 10.5 years (95% Cl, 6.8-11.3 years) with placebo,
representing a gain in event-free survival of 3.1 years (95% Cl, 0.8-5.4 years; P = .007).

Mean event-free survival for a 65-year-old participant was 11.0 years (95% Cl, 10.1-11.9 years)
with finerenone and 8.9 years (95% Cl, 8.1-9.8 years) with placebo, representing a gain of 2.0
years (95% Cl, 0.8-3.3 years; P = .001). Projected mean event-free survival was numerically
greater with finerenone than with placebo for every starting age between 50 to 80 years.
Lifetime gains in event-free survival were observed even among individuals already treated
with a sodium-glucose cotransporter 2 inhibitor (65-year-old participant: 3.1 years; 95% Cl,
0.1-6.0 years; P = .04).

CONCLUSIONS AND RELEVANCE In this prespecified secondary analysis of the FINEARTS-HF
randomized clinical trial, long-term treatment with finerenone was estimated to extend
event-free survival by up to 3 years among people with HF with mildly reduced or preserved
ejection fraction.
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atients with heart failure with mildly reduced ejection

fraction (HFmrEF) or HF with preserved ejection frac-

tion (HFpEF) have median life expectancies that are up
to 15 years shorter than persons of comparable age in commu-
nity settings.! Despite this survival gap, few truly disease-
modifying therapies have been available in their care. Indeed,
until recently, the management of HFpEF was largely empiri-
cal and centered around short-term control of symptoms, con-
gestion, and blood pressure. Sodium-glucose cotransporter 2
(SGLT2) inhibitors were the first evidence-based therapies to
be shown to definitively reduce clinically relevant cardiovas-
cular events in this population? and are now strongly guideline-
recommended worldwide.?* More recently, the nonsteroidal
mineralocorticoid receptor antagonist (MRA), finerenone, was
demonstrated to reduce the risks of cardiovascular death and
worsening HF events in this same population.® Although these
trials were conducted with mean follow-up durations of 2 to
3years, patients with HF are often treated with medical thera-
pies over longer-term horizons and even for their lifetimes.
Because withdrawal of effective medical therapies in HF has
led to early clinical deterioration,® guidelines also recom-
mend long-term treatment without interruption.

We previously developed and validated an age-based
method to extrapolate within-trial observations to forecast
long-term gains in event-free survival.” These methods may
allow for translation of traditional clinical trial reporting mea-
sures (eg, hazard ratios) to metrics that may be more interpre-
table by patients and clinicians (eg, years of life gained free
from clinical events). In this prespecified analysis of the Fi-
nerenone Trial to Investigate the Efficacy and Safety Supe-
rior to Placebo in Patients with Heart Failure (FINEARTS-HF)
trial, we estimated the long-term effects of finerenone on event-
free survival in participants with HFmrEF or HFpEF.

Methods

FINEARTS-HF Trial Design

The design of the FINEARTS-HF trial has been previously de-
scribed in detail (Supplement 1 and Supplement 2).8 In brief,
the FINEARTS-HF trial was a global event-driven, placebo-
controlled, randomized clinical trial examining finerenone in
patients with HF and a left ventricular EF of 40% or greater.
Key inclusion criteria included age of 40 years or older, New
York Heart Association functional class II or greater symp-
toms, elevated natriuretic peptide levels, evidence of structural
heart disease, and recent diuretic use. Key laboratory-based
exclusion criteria included estimated glomerular filtration
rate (eGFR) of less than 25 mL/min/1.73m? or serum potas-
sium level greater than 5.0 mmol/L (to convert to milliequiva-
lents per liter, divide by 1). Additional relevant exclusion cri-
teria included probable alternative causes to presenting
symptoms other than HF, severe valvular heart disease requir-
ing surgery, life-threatening or uncontrolled arrhythmia, or any
condition limiting life expectancy to less than 12 months
(such as active malignancy). Enrollment was permitted across
major clinical care settings (whether hospitalized, recently
hospitalized, or ambulatory). Patients self-identified with the
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Key Points

Question What are the long-term expected effects of treatment
with the nonsteroidal mineralocorticoid receptor antagonist,
finerenone, in patients with heart failure with mildly reduced

or preserved ejection fraction?

Findings In this prespecified analysis applying validated
age-based methods to the Finerenone Trial to Investigate the
Efficacy and Safety Superior to Placebo in Patients With Heart
Failure (FINEARTS-HF) randomized clinical trial including 6001
participants, finerenone was estimated to extend survival free
from cardiovascular death or a worsening heart failure event
by up to 3 years.

Meaning These data support the role of finerenone in modifying
longitudinal risks of clinical events and provide estimates of its
long-term expected therapeutic benefits that might be useful

to aid clinical decision-making.

following races and ethnicities: Asian, Black, White, and other,
which included American Indian, Alaska Native, Native Ha-
waiian, Other Pacific Islander, or unreported. All patients
provided written informed consent for participation, and the
study protocol was approved by the institutional review boards
or ethics committees at all sites. This study followed the Con-
solidated Standards of Reporting Trials (CONSORT) reporting
guidelines.

Randomization, Target Dosing, and End Points

Participants were randomized 1:1 to finerenone (which could
be titrated to 20 mg if starting eGFR was <60 mL/min/1.73m?
or to 40 mg if starting eGFR was >60 mL/min/1.73m?) or match-
ing placebo. The primary end point was cardiovascular death
and total (first and recurrent) worsening HF events (inclusive
of both hospitalizations and urgent ambulatory visits for HF).
All-cause mortality was a secondary end point. In applying
these actuarial methods, we considered survival time free from
the first occurrence of the primary end point. All potential
primary end points and deaths were adjudicated by a clinical
end points committee.

Statistical Analysis

In this prespecified analysis of the FINEARTS-HF trial, we es-
timated long-term gains in survival free from a primary end
point with finerenone by applying validated nonparametric
actuarial methods. We iteratively calculated residual event-
free survival at every age from 50 to 80 years in each arm using
restricted mean survival time methods. Instead of time from
randomization to a clinical event, we used age at randomiza-
tion to a clinical event as the time horizon. We then created
age-methods Kaplan-Meier lifetime event-free survival curves
in the finerenone arm and the placebo arm. As randomized
treatment was balanced across the age range, differences in
areas under the survival curves (up to a maximum of 95 years)
between arms represented event-free survival gains. Mean
event-free survival in each arm by age at randomization was
plotted. A locally weighted scatterplot smoothing procedure
was applied to graphically display treatment differences in
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event-free survival across the age spectrum. As SGLT2 inhibi-
tors are the only strongly recommended pharmacological
therapy (other than diuretics) in HFpEF, in subgroup analysis,
we further estimated event-free survival gains in partici-
pants who were treated (or not) with an SGLT2 inhibitor at
baseline. In sensitivity analysis, we evaluated residual sur-
vival time free from the composite of all-cause death (rather
than cardiovascular death) or a worsening HF event to ad-
dress potential competing risks. We additionally estimated
overall life expectancy in each treatment arm. All validly ran-
domized participants were considered for analysis and no im-
putation was performed for data missingness. Application of
these actuarial methods to estimate lifetime benefits were
prespecified in the FINEARTS-HF academic statistical analy-
sis plan before trial unblinding. Statistical significance was
set at a 2-sided P value <.05. All statistical analyses were per-
formed using Stata, version 18 (StataCorp).

. |
Results

From September 2020 to January 2023, 6001 participants (me-
dian [IQR] age, 73 [66-79] years; 2732 female [45.5%]; 3269
male [54.5%]) were validly randomized to finerenone or pla-
cebo (eFigure 1in Supplement 3). Participants self-identified
with the following races and ethnicities: 996 Asian (16.6%), 88
Black (1.5%), 4735 White (78.9%), and 182 other (3.0%). The
baseline clinical profiles of participants in the FINEARTS-HF
trial have been previously described (eTable in Supplement 3).°
Participant age ranged from 40 to 97 years (eFigure 2 in Supple-
ment 3). Participants were enrolled across 653 sites in 37 coun-
tries with all geographic regions represented. Baseline char-
acteristics, including age distribution, were well balanced
between treatment arms.>

Event-Free Survival Gains With Finerenone

During median (IQR) follow-up of 2.6 (1.9-3.0) years, 1343 first
primary end points of cardiovascular death or a worsening HF
event were adjudicated. For a 55-year-old participant, mean
residual survival free from the primary end point was 13.6 years
(95% CI, 11.9-15.2 years) with finerenone and 10.5 years
(95% ClI, 6.8-11.3 years) with placebo, representing a gain in
event-free survival of 3.1 years (95% CI, 0.8-5.4 years; P = .007)
(Figure 1). Mean event-free survival for a 65-year-old partici-
pant was 11.0 years (95% CI, 10.1-11.9 years) with finerenone
and 8.9 years (95% CI, 8.1-9.8 years) with placebo, represent-
ing a gain in event-free survival of 2.0 years (95% CI, 0.8-3.3
years; P = .001) (Figure 1). Mean event-free survival was nu-
merically greater with finerenone than with placebo for ev-
ery age from 50 to 80 years (Figure 2). As younger patients
have longer expected life expectancies, the estimated gains in
event-free survival were expectedly greatest among younger
and middle-aged participants in the FINEARTS-HF trial
(Figure 3). In sensitivity analyses, 1702 first composite events
of all-cause death or worsening HF and 1013 all-cause deaths
occurred in follow-up. For a 65-year-old participant, gains in
survival free from all-cause death or worsening HF with fi-
nerenone were estimated to be 1.1 years (95% CI, 0.3-2.4 years;
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Figure 1. Projected Event-Free Survival Gains With Finerenone
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Survival free from the primary end point (cardiovascular death or worsening
heart failure event) is displayed in the finerenone and placebo arms according
to age at randomization. A, Age 55 years. B, Age 65 years. C, Age 75 years.

P = .01). For a 65-year-old participant, finerenone did not
significantly extend overall long-term survival (between-
arm difference of 0.2 years; 95% CI, -1.2 to 1.6 years; P = .75)
(eFigure 3 in Supplement 3).

Lifetime Benefits by Baseline SGLT2 Inhibitor Use
Overall, 817 participants (13.6%) were treated with an SGLT2

inhibitor at baseline. For a 65-year-old participant taking an
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Figure 2. Mean Survival Free From Primary End Point
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SGLT2 inhibitor at baseline, lifetime gains in event-free sur-
vival from the primary end point were 3.1 years (95% CI, 0.1-
6.0 years; P = .04). For a 65-year-old participant not taking an
SGLT2 inhibitor at baseline, lifetime gains in event-free sur-
vival were 1.8 years (95% CI, 0.5-3.1 years; P = .009) (eFig-
ure 4 in Supplement 3).

|
Discussion

In this prespecified analysis of the FINEARTS-HF trial, treatment
with finerenone was estimated to yield clinically meaningful
gains in event-free survival among individuals with HFmrEF or
HFpEF. Extension in event-free survival was observed across a
broad age range and in patients already treated with SGLT2 in-
hibitor therapy. Given longer anticipated lifetime therapeutic
exposure, long-term gains in event-free survival were espe-
cially prominent when finerenone is initiated in younger and
middle-aged patients. These data support the role of finere-
none in modifying longitudinal risks of clinical events and
provide estimates of its long-term expected therapeutic ben-
efits that might be useful to aid clinical decision-making.
When considering initiation of a new medical therapy, pa-
tients and clinicians often are interested in the lifetime ef-
fects on morbidity and mortality. Yet, clinical trials are con-
ducted over years rather than decades of follow-up due to
resource limitations, the need to generate evidence more rap-
idly to inform practice, and the challenges in maintaining
randomization (especially to a placebo comparator). Al-
though real-world evidence may provide ancillary evidence of
long-term safety with drug exposure, these data are subject
to confounding due to selection bias of those treated in rou-
tine care. To address these limitations of existing data sources,
we developed a novel age-based method to extrapolate within-
trial observations to provide less biased and potentially infor-
mative estimates of long-term treatment benefits.” In validat-
ing this approach in previous trials, estimated event-free
survival based on these projections from within-trial follow-up
closely aligned with actual event-free survival observed dur-
ing extended post-trial follow-up.'° Since initial development
and validation, these actuarial methods have been applied to
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Figure 3. Projected Long-Term Mean Event-Free Survival Gains
With Finerenone According to Age at Initiation
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display treatment differences in event-free survival.

a number of randomized clinical trials to aid in the interpre-
tation of long-term effects of various therapies in HF.”!"1>
The nonsteroidal MRA finerenone was estimated to ex-
tend event-free survival by up to 3 years, depending on the age
of initiation, in patients with HFmrEF or HFpEF. These ex-
pected long-term benefits are comparable in magnitude to es-
timates derived for SGLT2 inhibitors in this target population'
and for medical therapies in HF with reduced ejection
fraction.”'1* Extension in event-free survival with finere-
none is driven by a meaningful delay in nonfatal worsening
HF events as we did not observe a significant improvement in
overall life expectancy. Although the evidence supporting the
use of SGLT2 inhibitors in HFmrEF or HFpEF evolved during
the course of the FINEARTS-HF trial, over 800 patients were
treated with an SGLT2 inhibitor at baseline. We estimate mean-
ingful extension in event-free survival with finerenone even
among patients already treated with an SGLT2 inhibitor.

Study Limitations

Our projections rely on the important assumption that the treat-
ment effects observed during the trial will persist for the life-
time of the patient. However, interval nonadherence, tempo-
rary interruption, or premature discontinuation may attenuate
these optimistic projections of lifetime treatment-related ben-
efits. Our estimates were derived from a clinical trial with strin-
gent eligibility criteria that excluded individuals with life-
threatening cardiovascular or noncardiovascular illness; as
such, these trial-based projections might not generalize to all
patients with various disease trajectories in usual care set-
tings. Ultimately, these projections of lifetime benefits of fi-
nerenone should be contextualized alongside its relative safety,
long-term cost, and incremental economic value.

. |
Conclusions

In this prespecified secondary analysis of the FINEARTS-HF
randomized clinical trial, long-term treatment with finere-
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none was estimated to extend event-free survival by up to 3
years among people with HFmrEF or HFpEF. The relative
benefits reported during follow-up in the FINEARTS-HF trial
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