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T he rapidity with which a heart failure (HF)
therapy might stabilize health status and
improve clinical events may be of particular

interest to patients and clinicians. Mineralocorticoid
receptor antagonists (MRAs) have traditionally been
viewed to modify long-term pathways of disease pro-
gression such as end-organ fibrosis and hypertrophy
through alteration of intracellular genomic signaling.1

However,MRAsmay additionally influence early path-
ways of risk by potentiating natriuresis, mitigating in-
flammatory responses and endothelial dysfunction,
and altering hemodynamics.1 The nonsteroidal MRA
finerenone was recently shown to reduce risks of car-
diovascular death andworsening HF events among pa-
tients with HF with mildly reduced or preserved
ejection fraction.2 In this prespecified analysis of the
FINEARTS-HF (Finerenone Trial to Investigate
Efficacy and Safety Superior to Placebo in Patients
With Heart Failure; NCT04435626), we evaluated
the timing of first statistical significance of finerenone
in reducing clinical events.

METHODS

As previously described and reported,2,3 FINEARTS-
HF was a global, multicenter randomized clinical
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study protocol was approved by the Institutional
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The primary endpoint was cardiovascular death
and total (first and recurrent) worsening HF events.
Participants who did not experience a primary
endpoint during follow-up were censored at the date
of their last contact or date of noncardiovascular
death. Time to first cardiovascular death or wors-
ening HF event was a prespecified sensitivity analytic
endpoint, and total worsening HF events alone was a
secondary endpoint. All deaths and potential HF
events were adjudicated by an independent Clinical
Events Committee. We iteratively estimated treat-
ment effects on these endpoints with truncated
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FIGURE 1 Time to First Statistical Significance and Treatment Effects at Multiple Time Points for the Primary Endpoint of FINEARTS-HF
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Final Follow-Up:
RR: 0.84 (95% CI: 0.74-0.95)
P = 0.007

2 years:
RR: 0.81

(95% CI: 0.71-0.93)
P = 0.003

Final Follow-Up
RR: 0.84

(95% CI: 0.74-0.95)
P = 0.007

1 year:
RR: 0.77

(95% CI: 0.65-0.91)
P = 0.002

90 days:
RR: 0.69

(95% CI: 0.53-0.90)
P = 0.006

180 days:
RR: 0.81

(95% CI: 0.65-1.00)
P = 0.049

30 days:
RR: 0.59

(95% CI: 0.39-0.90)
P = 0.01
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(A) Time to first statistical significance for the primary endpoint in the FINEARTS-HF (Finerenone Trial to Investigate Efficacy and Safety

Superior to Placebo in Patients With Heart Failure) trial. Rate ratios (RRs) and 95% CIs based on models with truncated follow-up at every day

postrandomization for the primary endpoint of cardiovascular death and total worsening heart failure (HF) events in the FINEARTS-HF trial. A

closer view of the first 100 days postrandomization is also displayed after applying a locally weighted scatterplot smoothing procedure. (B)

Treatment effects on the primary endpoint at multiple time points in follow-up in the FINEARTS-HF trial. Treatment effects are summarized

as RR (95% CI).
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using the semiparametric proportional rates method
of Lin et al,4 and first events were analyzed using a
Cox proportional hazards model. All models were
stratified by geographic region and baseline left
ventricular ejection fraction (<60%, $60%). Statisti-
cal analyses were conducted using STATA version 18
(StataCorp). Two-sided P values <0.05 were consid-
ered statistically significant. No adjustments for
multiple testing were performed.

DATA AVAILABILITY. Data will be made available to
qualified scientific and medical researchers through
the Vivli website. All requests will be reviewed by an
independent scientific review panel and data pro-
vided according to the conditions laid out on the Our
Members, Bayer webpage of the Vivli website.
RESULTS

Overall, 6,001 participants were validly randomized
across 635 sites in 37 countries from September 2020
to January 2023. Median age was 73 years (Q1-Q3: 66-
79 years) and 2,732 (45.5%) were women. During 2.6
years follow-up, 1,083 total primary events (14.9 per
100 patient-years) occurred in the finerenone arm
compared with 1,283 events (17.7 per 100 patient-
years) in the placebo arm yielding a final rate ratio
(RR) of 0.84 (95% CI: 0.74-0.95; P ¼ 0.007).

Figure 1A displays the time course of clinical
benefit with finerenone on the primary endpoint.
First nominal statistical significance for the primary
endpoint was observed on day 28 (RR: 0.62; 95% CI:
0.40-0.97; P ¼ 0.037). Statistical significance was
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sustained thereafter in follow-up except on 2 specific
days in which the upper bounds of the CI slightly
crossed unity (P ¼ 0.054 on day 42 and P ¼ 0.057 on
day 179). First statistical significance was also
attained on day 28 for time-to-first cardiovascular
death or worsening HF event (HR: 0.63; 95% CI: 0.40-
0.97; P ¼ 0.037). For the endpoint of total worsening
HF events alone, first statistical significance was
reached by day 27 (RR: 0.58; 95% CI: 0.35-0.95;
P ¼ 0.031). Sustained benefits on the primary
endpoint were observed at days 30, 90, 180, and at 1
year, 2 years, and at final follow-up (Figure 1B).

DISCUSSION

In this prespecified analysis of the FINEARTS-HF
trial, first statistical significance for the primary
endpoint was observed within 1 month of therapeutic
initiation, a benefit that was sustained until final
follow-up. Rapid statistical significance on similar
timelines have been also demonstrated with steroidal
MRAs when tested in adjacent populations of HF with
reduced ejection fraction (first statistical significance
on day 26).5 This early time course of benefit is also
well aligned with estimates from trials of sodium-
glucose cotransporter 2 inhibitors (first statistical
significance on days 13 and 18), the only other therapy
with definitive evidence of favorable efficacy in HF
with mildly reduced or preserved ejection fraction.6,7

Mechanistically, finerenone may induce early
natriuresis, reduce generation of reactive oxygen
species, improve endothelial dysfunction, modulate
inflammatory processes, and lower blood pressure,
which might collectively explain its early clinical
benefits. The heightened early burden of worsening
HF events may be most sensitive to shifts in sodium
and water that appear to be favorably influenced even
after initial dosing of finerenone.1 These data suggest
that decongestive mechanisms likely play a key role
in the early benefits observed with finerenone,
regardless of effects that may manifest later.

The key limitation of this analysis is the assump-
tion that first statistical significance is commensurate
with the first clinical benefits afforded by finerenone,
because statistical significance is influenced by not
only the magnitude of treatment effect but also the
size of the population studied and number of clinical
events accrued in the early time frame. Although the
exact onset of clinical benefit of a therapy may be
difficult to ascertain in trials examining discrete
events, first statistical significance provides a con-
servative approximation of this time line. Near im-
mediate separation of the event curves suggest
potential favorable clinical benefits may indeed
manifest even earlier after starting the therapy, but
events were too few with wide confidence limits at
these very early time points to show statistical
significance.

In the FINEARTS-HF trial, finerenone achieved
early benefits that were clinically meaningful and
statistically significant by 1 month of its initiation. In
concert with data from steroidal MRAs in patients
with HF with reduced ejection fraction, these data
suggest that MRAs induce a rapid decongestive and
hemodynamic response that may account for its early
benefit. Whereas HF with mildly reduced or pre-
served ejection fraction has conventionally been
managed with a lesser sense of urgency compared
with HF with reduced ejection fraction, these data
underscore the early modifiable risks faced by this
population and support the rapid implementation of
finerenone alongside other standard of care therapies
such as the sodium-glucose cotransporter 2
inhibitors.
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