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Abstract

Aims This study aims to investigate the prognostic impact of mineralocorticoid receptor antagonists (MRAs) on cardiovascu-
lar events in patients hospitalized for acute decompensated heart failure with preserved ejection fraction (HFpEF; defined as
left ventricular ejection fraction ≥45%).
Methods and results A prospective multicentre cohort study was conducted in Nagano prefecture, Japan, between July
2014 and December 2018 that contained 518 consecutive HFpEF patients hospitalized for acute decompensated heart failure
(HF). The primary outcome was a composite of cardiovascular death and HF readmission. We compared the incidence of car-
diovascular events between patients who were prescribed with MRAs and those who were not in a propensity score matched
cohort using a Cox proportional hazards regression model with a propensity score derived from 23 baseline variables. For sen-
sitivity analysis, we conducted Cox proportional hazards regression models for the primary outcome adjusting for 16 clinically
relevant variables in the crude cohort. The median age was 83 years, and 53% were female. The median left ventricular ejec-
tion fraction was 61%. During a median follow-up of 553 days, the primary outcome occurred in 192 (37%) patients. MRAs
were used in 255 (49%) patients. After analysis, a matched cohort consisting of 370 patients was created. After propensity
score matching, the baseline characteristics were well balanced between the two groups. The incidence of the primary out-
come was significantly lower in MRA users than in non-users [32% (59/185) vs. 49% (90/185); hazard ratio (HR) 0.669, 95%
confidence interval (CI) 0.482–0.929, P = 0.016]. The incidence of cardiovascular death was also significantly lower in the
MRA users [11% (21/185) vs. 22% (41/185); HR, 0.563; 95% CI, 0.333–0.953; P = 0.032]. The risk of HF readmission tended
to be lower in the MRA users [29% (54/185) vs. 41% (75/185); HR, 0.738; 95% CI, 0.520–1.048; P = 0.089]. MRA use was also
associated with a lower risk of the primary outcome after Cox proportional hazards analysis adjusting for 16 clinically relevant
variables in the crude cohort (HR, 0.710; 95% CI 0.507–0.995; P = 0.047).
Conclusions Mineralocorticoid receptor antagonist use was significantly associated with a lower risk of the primary compos-
ite outcome of cardiovascular death and HF readmission in patients hospitalized for acute decompensated HFpEF. The inci-
dence of cardiovascular mortality was also significantly lower in these patients.
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Introduction

Approximately half of all patients with heart failure (HF)
have a normal or near normal left ventricular ejection frac-
tion (LVEF), a condition known as HF with preserved ejec-
tion fraction (HFpEF).1–4 Although the prognosis of HF
with reduced ejection fraction (HFrEF) has improved signif-
icantly in recent decades due to advances in HF therapy,
the outlook of HFpEF has failed to progress over time1 in
that no therapies have shown a mortality reduction in
afflicted patients5–10 and current guidelines only recom-
mend treatments to reduce symptoms from volume over-
load and manage coexisting conditions.11,12 Recently, the
angiotensin-receptor-neprilysin inhibitor sacubitril-valsartan
could not reduce the risk of cardiovascular events com-
pared with valsartan monotherapy in HFpEF.13 The effects
of sodium-glucose cotransporter 2 (SGLT-2) inhibitors are
now garnering attention in HFpEF after favourable results
for dapagliflozin in patients with HFrEF.14 With increase in
the aging society, it is becoming urgent to identify effective
treatments in patients with HFpEF.

Mineralocorticoid receptor antagonists (MRAs) have been
demonstrated to reduce the risks of cardiovascular events
in patients with HFrEF.15–17 In terms of HFpEF, the TOPCAT
trial showed that spironolactone could reduce the rate of
hospitalization for HF but not that of cardiovascular death
or the composite outcome in stable HFpEF.5 Although sev-
eral other studies have provided supportive evidence of
MRAs in HFpEF on post hoc analyses,18–20 the drug’s pre-
cise effect remains inconsistent in the literature. Addition-
ally, there are no studies investigating the impact of
MRAs on cardiovascular mortality in acute decompensated
HFpEF patients. Against this background, we aimed to iden-
tify the prognostic impact of MRAs on cardiovascular
events in patients with acute decompensated HFpEF in a
prospective cohort study.

Methods

Study design

This prospective multicentre cohort study was conducted
in Nagano prefecture, Japan. The cohort included patients
hospitalized at 16 participating institutions with a primary di-
agnosis of acute decompensated HF. Acute coronary syn-
drome patients were excluded. Between July 2014 and
December 2018, patients were enrolled after the approval
of each hospital’s Ethics Committee and the provision of in-
formed consent. Data collected at the compensated state of
HF before discharge included socio-economic status, medical
history, laboratory, electrocardiogram and echocardiography
data, discharge medications and status, and post-discharge
follow-up. All study procedures were performed in accor-
dance with the Declaration of Helsinki. For the current analy-
sis, we excluded 333 patients with HFrEF, 60 patients with
valvular disease, and 23 patients with missing information
of critical baseline variables or outcomes (Figure 1). The re-
maining patients were divided into two groups: those being
treated with MRAs (MRA users) at discharge and those who
were not (non-MRA users). Clinical data and survival
status were collected in August 2019 by chart review and
telephone calls to patients. The primary outcome was a com-
posite of cardiovascular death and HF readmission. The sec-
ondary outcomes were the components of the primary
outcome.

Definitions

Acute decompensated HF was defined by the Framingham
criteria.21 The diagnosis of HF and acute coronary syndrome
was made by the treating clinicians using all available symp-
tom, laboratory, electrocardiogram, echocardiography, and

Figure 1 Patient flow chart.
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coronary angiogram data. HF was classified according to the
baseline LVEF at the compensated state before discharge as
reduced EF (LVEF < 45%) or preserved EF (LVEF ≥ 45%). Car-
diovascular death was defined as death related to HF, death
from other cardiac causes, or cardiac sudden death. HF read-
mission was recorded as hospitalization during follow-up
due to worsening HF. MRA use was defined as newly or con-
tinuous prescription of spironolactone or eplerenone at
discharge.

Statistical analysis

Continuous variables are summarized as the mean ± standard
deviation if normally distributed and as the median and inter-
quartile range if non-normally distributed. Normality was
assessed by the Shapiro–Wilk W-test. Comparisons of base-
line characteristics were made with a contingency table and
the Pearson χ2 test for categorical variables, the t-test for
normally distributed continuous variables, and either the
Wilcoxon or Mann–Whitney U test for non-normally distrib-
uted continuous variables. Propensity score adjustment was
performed to reduce the confounding effects related to dif-
ferences in background between MRA users and non-users.
For the calculation of propensity score, we adopted a logistic
regression model in which the treatment status of MRA was
regressed for the following 23 baseline characteristics: age,
sex, blood pressure (systolic and diastolic), New York Heart
Association (NYHA) class, previous HF admission, ischaemic
heart disease, hypertension, diabetes mellitus, atrial fibrilla-
tion, antiplatelets, anti-coagulants, angiotensin-converting
enzyme inhibitors, angiotensin-receptor blockers, beta-
blockers, loop diuretics, haemoglobin, albumin, serum crea-
tine, serum sodium, serum potassium, B-type natriuretic pep-
tide, and LVEF; c-statistic was calculated to examine the
accuracy of the propensity score. The Hosmer Lemeshow test
was used to assay the compatibility of the multiple logistic re-
gression. In addition, patients with or without MRA use were
matched based on the propensity score, using the greedy
matching algorithm with a calliper width of 0.1.22 To evaluate
bias reduction, absolute standardized differences for all co-
variates after propensity matching were estimated. Absolute
standardized differences of <10% indicated adequate
matching.23 Kaplan–Meier survival plots were calculated from
baseline to time of events and compared using the log-rank
test in the crude and propensity score matched cohort. Cox
proportional hazards regression models were used to esti-
mate the hazard ratios (HRs) and confidence interval (CI)
values. To evaluate the effect of MRA in patients with LVEF
≥50%, a similar propensity score matching analysis was re-
peated in a cohort without those with LVEF 45–49%. For sen-
sitivity analysis, we conducted Cox proportional hazards
regression models for the primary and secondary outcomes
adjusting for 16 clinically relevant variables (age, sex, systolic

blood pressure, previous HF admission, NYHA class, diabetes
mellitus, atrial fibrillation, angiotensin-converting enzyme in-
hibitors, angiotensin-receptor blockers, beta-blockers, loop
diuretics, haemoglobin, albumin, serum creatinine, B-type na-
triuretic peptide, and LVEF) in the crude cohort.

Subgroup analyses were performed on pre-specified clini-
cal factors using Cox models in the matched cohort. Continu-
ous variables were dichotomized by either clinical meaningful
values or medians. We estimated the interactions between
the subgroup factors and expressed the effect of MRA in
the primary outcome as HRs with 95% CI values. A P-value
of <0.05 was considered statistically significant. All statistical
analyses were performed using SPSS Statistics software for
Windows Version 26 (IBM Corp., Armonk, NY, USA) and R sta-
tistical software (The ‘R’ Foundation for Statistical Comput-
ing, Vienna, Austria).

Results

Baseline characteristics

Among the 518 patients enrolled in this study, 255 (49%) pa-
tients were treated with MRAs. Spironolactone was adminis-
tered to 226 patients (88% of patients treated with MRAs),
and eplerenone was given to 30 patients (12% of patients
treated with MRAs). The baseline patient characteristics are
shown in Table 1 and Supporting Information, Table S1. The
median age was 83 (interquartile range: 76–87) years, and
53% (n = 273) were female. The median LVEF was 61 (inter-
quartile range: 53–67) per cent. Compared with non-MRA
users, MRA users had significantly lower systolic blood pres-
sure, lower serum creatinine, lower LVEF, and higher
haemoglobin. There were no differences in co-morbidities be-
tween the two groups. While anti-platelet drugs were admin-
istered more frequently to non-MRA users, loop diuretics
were prescribed more frequently to MRA users.

Propensity score matching resulted in the creation of 185
matched pairs of MRA and non-MRA users. The multiple lo-
gistic regression model had a c-statistic of 0.688. The
Hosmer–Lemeshow test showed a P-value of 0.290, and the
compatibility of the multiple logistic regression was good. Af-
ter propensity score matching, most of the baseline charac-
teristics were well balanced between the groups, with
absolute standardized differences of <10% apart from those
of haemoglobin and the prevalence of atrial fibrillation, which
were slightly over 10% (Table 1).

Clinical outcomes

During a median follow-up of 553 (interquartile range: 275–
944) days, 192 (37%) patients experienced the primary out-
come (cardiovascular death, 71 patients; HF readmission,
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168 patients). Event-free survival curves of the primary and
secondary outcomes after propensity score matching are
shown in Figure 2 (Kaplan–Meier curves of the primary and
secondary outcomes in the crude cohort are shown in
Supporting Information, Figure S1). The HRs and 95% CI
values of the primary and secondary outcomes before and af-
ter propensity score matching are presented in Table 2. After
propensity score matching, the incidence of the primary out-
come was significantly lower in MRA users as compared with
non-users (32% vs. 49%; HR, 0.669; 95% CI, 0.482–0.929;
P = 0.016). In terms of the secondary outcomes, the incidence
of cardiovascular death was also significantly lower in the
MRA users (11% vs. 22%; HR, 0.563; 95% CI, 0.333–0.953;
P = 0.032). The risk of HF readmission tended to be lower in
the MRA users (29% vs. 41%; HR, 0.738; 95% CI, 0.520–
1.048; P = 0.089).

In the crude cohort, risk of the primary outcome was sig-
nificantly lower in MRA users as compared with non-users
(31% vs. 43%; HR, 0.737; 95% CI, 0.553–0.983; P = 0.038). Af-
ter Cox proportional hazards analysis adjusting for 16 clini-
cally relevant variables, MRA use was associated with a
lower risk of the primary outcome (HR, 0.710; 95% CI

0.507–0.995; P = 0.047) (Supporting Information, Table S2).
In terms of the similar analysis performed in a cohort with pa-
tients with LVEF ≥50%, propensity score matching resulted in
the creation of 164 matched pairs of MRA and non-MRA
users. The primary outcome was significantly lower in MRA
users [32% (52/164) vs. 46% (76/164); HR, 0.662; 95% CI,
0.465–0.943; P = 0.022] (Supporting Information, Figure S2).

Subgroup analysis

Subgroup analysis on clinically relevant factors are shown in
Figure 3. There were no significant interactions observed in
the primary outcome associated with MRA use and clinical
factors such as LVEF, body mass index, systolic blood pres-
sure, ischaemic heart disease, diabetes mellitus, atrial fibrilla-
tion, serum creatinine, serum sodium, serum potassium,
B-type natriuretic peptide, use of angiotensin-converting en-
zyme inhibitors, angiotensin-receptor blockers, and beta-
blockers. On the other hand, significant interactions of MRA
effects were observed in sex difference. There was a signifi-
cant association between MRA use and a lower risk of the

Table 1 Baseline characteristics

Variable

Before propensity score matching

P-value

After propensity score matching

P-
value

ASD
(%)

MRA use MRA use

Yes (n = 255) No (n = 263) Yes (n = 185) No (n = 185)

Age (years) 82 (75–87) 83 (78–87) 0.270 83 (76–88) 84 (79–88) 0.278 10.0
Female, n (%) 142 (56) 131 (50) 0.180 102 (55) 97 (52) 0.602 5.4
BMI (kg/m2) 21.1 (19.0–23.9) 21.0 (19.0–24.6) 0.618 21.0 (18.9–23.9) 21.2 (19.0–24.3) 0.514 1.4
Systolic blood pressure (mmHg) 114 (102–125) 118 (106–130) 0.022 114 (102–126) 115 (103–128) 0.593 3.8
Diastolic blood pressure (mmHg) 64 (55–73) 64 (57–74) 0.992 64 (55–71) 64 (55–73) 0.937 0.5
NYHA Class III or IV, n (%) 47 (18) 42 (16) 0.458 31 (17) 31 (17) 1 0.0
Previous HF admission, n (%) 72 (28) 72 (27) 0.827 55 (30) 54 (29) 0.909 1.1
Ischaemic heart disease, n (%) 47 (18) 60 (23) 0.218 36 (20) 38 (21) 0.795 2.5
Hypertension, n (%) 177 (69) 185 (70) 0.817 125 (68) 128 (69) 0.737 3.4
Dyslipidaemia, n (%) 66 (26) 69 (26) 0.927 47 (25) 42 (23) 0.543 6.3
Diabetes mellitus, n (%) 62 (24) 81 (31) 0.099 47 (25) 54 (29) 0.414 8.5
Atrial fibrillation, n (%) 157 (62) 140 (53) 0.061 114 (62) 104 (56) 0.291 11.0
Medication

Anti-platelet drugs, n (%) 61 (24) 91 (35) 0.008 49 (27) 53 (29) 0.642 4.7
Anti-coagulants, n (%) 166 (65) 156 (59) 0.175 123 (67) 116 (63) 0.447 8.0
ACE-Is/ARBs, n (%) 168 (66) 171 (65) 0.836 117 (63) 119 (64) 0.829 2.3
Beta-blockers, n (%) 174 (69) 161 (61) 0.083 119 (64) 118 (64) 0.914 1.0
Loop diuretics, n (%) 226 (89) 196 (75) <0.001 160 (87) 155 (84) 0.465 7.6

Laboratory data
Hb (g/dL) 11.6 (10.4–13.5) 11.0 (10.0–12.7) 0.002 11.5 (10.5–13.4) 11.4 (10.2–12.8) 0.211 14.8
ALB (g/dL) 3.4 (3.1–3.7) 3.4 (3.0–3.7) 0.085 3.4 (3.1–3.7) 3.4 (3.0–3.7) 0.356 9.6
Serum creatinine (mg/dL) 1.00 (0.82–1.36) 1.14 (0.91–1.53) 0.001 1.08 (0.86–1.39) 1.10 (0.90–1.42) 0.523 7.5
Serum sodium (mEq/L) 139 (137–141) 140 (138–142) 0.132 139 (137–141) 140 (138–141) 0.179 0.9
Serum potassium (mEq/L) 4.3 (4.0–4.6) 4.3 (4.0–4.7) 0.664 4.3 ± 0.5 4.3 ± 0.6 0.784 2.7
BNP (pg/mL) 239 (105–438) 203 (107–456) 0.792 213 (97–436) 206 (109–451) 0.745 2.5

Echocardiographic data
LVEF (%) 59 (51–67) 61 (55–67) 0.049 60 (51–68) 60 (53–66) 0.941 0.3
LVDd (mm) 46 (41–51) 47 (42–51) 0.277 46 (41–51) 45 (41–51) 0.787 1.9
LVDs (mm) 30 (26–36) 30 (27–35) 0.899 30 (26–35) 31 (27–35) 0.304 5.7

ACE-I, angiotensin-converting enzyme inhibitor; ALB, serum albumin; ARB, angiotensin-receptor blocker; ASD, absolute standardized dif-
ference; BMI, body mass index; BNP, B-type natriuretic peptide; Dd, diastolic dimension; Ds, systolic dimension; EF, ejection fraction; Hb,
haemoglobin; HF, heart failure; LV, left ventricular; MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association.
Values are presented as the mean ± SD, median (interquartile range), or n (%).
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primary outcome in patients with LVEF ≥50% (HR, 0.665; 95%
CI, 0.465–0.952, P = 0.026).

Discussion

The novel finding of the present study is that MRA adminis-
tration at discharge in HFpEF patients hospitalized for acute

decompensated HF was associated with a lower risk of the
primary composite outcome of cardiovascular death and HF
readmission. Moreover, importantly in the secondary out-
comes, the incidence of cardiovascular mortality was also
lower in these patients. The result was consistent in a similar
analysis performed in a cohort of patients with LVEF ≥50%.
The expected main reason to explain our study results was
the enrolled patient cohort of acute decompensated HF with
more severe conditions compared with previous studies.

Figure 2 Kaplan–Meier plots of the primary and secondary outcomes after propensity score matching.
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The effect of MRAs on HFpEF is inconsistent in the
literature.24 In the TOPCAT trial, spironolactone did not re-
duce the rate of the primary composite outcome of cardio-
vascular death, aborted cardiac arrest, and HF
readmission.5 However, in the TOPCAT trial, there was a
marked regional variation in event rates, with patients in
the placebo group who were enrolled in Russia and
Georgia having a much lower likelihood of outcome events
than those enrolled in the Americas (patients enrolled from
the USA, Canada, Brazil, and Argentina).5 This discrepancy
in event rates was unexpected and unexplained and could
have affected the results. A post hoc analysis of the TOPCAT
trial reported that spironolactone reduced the rate of
all-cause death, cardiovascular death, and HF hospitalization
in the Americas with significantly higher event rates com-
pared to patients enrolled from Russia and Georgia.19 The
fact that almost every important baseline characteristic and
event rate were different between the two populations
could lead to the hypothesis that the enrolled patient cohort
were inconsistent between regions. Several prospective ob-
servational studies have shown an association of MRAs and
improved prognosis in HFpEF but only in post hoc analyses.
Yaku et al. investigated the beneficial effect of MRAs in pa-
tients with acute decompensated HF and additionally re-
vealed the association between MRA use and a risk
reduction of a composite outcome of all-cause death and
HF readmission in patients with LVEF ≥40%.18 The
Karolinska–Rennes study reported that MRA use indepen-
dently predicted a lower risk of a similar composite outcome
in acute decompensate HF patients with LVEF ≥45%.20

Meanwhile, mechanistic studies have reported that MRAs
improved diastolic function in HFpEF.25,26

In the current study, we identified a significant association
between MRA use and lower risks of cardiovascular events in
elderly Japanese HFpEF patients hospitalized for acute de-
compensated HF. To the best of our knowledge, no other
study has investigated the association of MRA and cardiovas-
cular mortality improvement in these patients. The propen-
sity score matching method was employed to reduce the
confounding effects related to differences in background be-
tween MRA users and non-users. The baseline characteristics
were well balanced after analyses. In the subgroup analysis,
there was a significant association between MRA use and a
lower risk of the primary outcome in patients with LVEF
≥50%. Moreover, we investigated that the effect of MRA
was consistent in a similar analysis performed in a cohort
of patients with LVEF ≥50%. These results indicate that our
study was not strongly affected by patients with a LVEF of
45–49%, which may have a different pathophysiology com-
pared with patients with LVEF ≥50%. Our findings have im-
portant clinical implications that enable us to propose the
administration of MRAs to improve prognosis in acute de-
compensated HFpEF patients.
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The main reason to explain our study results could be the
cohort of enrolled patients with acute decompensated HF, in-
cluding 144 (28%) patients with previous HF admission and 89
(17%) patients with NYHA class III or IV at discharge. The

renin-angiotensin-aldosterone system and the sympathetic
nerve system are excessively activated in acute decompen-
sated HF,27 and the neurohormonal balance differs from that
in stable HF. There are several hypotheses against why MRAs

Figure 3 Subgroup analysis for the primary outcome after propensity score matching. ACE-I, angiotensin-converting enzyme inhibitor; ARB,
angiotensin-receptor blocker; BMI, body mass index; BNP, B-type natriuretic peptide; CI, confidence interval; HR, hazard ratio; LVEF, left ventricular
ejection fraction; MRA, mineralocorticoid receptor antagonist.

2758 S. Suzuki et al.

ESC Heart Failure 2020; 7: 2752–2761
DOI: 10.1002/ehf2.12867



may have better effects in severe HF than in mild or stable
conditions. First, loop diuretics are more frequently used in
severe HF patients, possibly inducing hypokalaemia. The po-
tassium sparing effect of MRAs can reduce the risk of
hypokalaemia, which is associated with an increased risk of
death in HF.28 Second, advanced heart disease causes cardiac
fibrosis. MRA decreases extracellular matrix turnover and
myocardial collagen content in patients with HF.29 Patients
who experienced acute decompensated HF may have higher
levels of serum collagen type I aminoterminal peptide and
procollagen type III aminoterminal peptide, markers of colla-
gen turnover. Previous studies have reported that the use of
MRAs in patients with higher levels of collagen turnover
markers was associated with a better response in MRAs30

and reduced mortality.31 Considering these facts, there is a
possibility that patients with severe HFpEF may be better re-
sponders to MRAs than those with stable HF. Third, higher
event rates in the current study compared with that in stable
HFpEF could be another reason to explain our results (as low
event rates would be difficult to reduce further). The event
rate in TOPCAT (a study population of stable HFpEF) was
clearly lower than that of patients hospitalized for acute de-
compensated HFpEF. The incidences of the primary and sec-
ondary outcomes in our study were similar to or slightly
higher than the rates observed in other observational studies,
including those in Japan,1,18,20,32 possibly due to a higher me-
dian age than in prior trials. The event rate in this study was
also higher than in other randomized control trials for
HFpEF.5,8–10 However, the prognosis in randomized control
trials tends to be better than in observational studies, partic-
ularly for HFpEF.20 Randomized control trials may have in-
cluded patients that were healthier, younger, or selected.
Regional variation could be another reason to explain this dis-
crepancy, as evidenced by a significant difference in the event
rate between patients from the Americas and from
Russia/Georgia in the post hoc analysis of the TOPCAT trial.19

Based on our findings, we hypothesize that MRAs may re-
duce cardiovascular mortality in acute decompensated HFpEF
patients. Importantly, this study’s results uncovered a signifi-
cant association between MRAs and a risk reduction of a
composite outcome of cardiovascular mortality and HF read-
mission, which could provide significant benefits in afflicted
patients. Further randomized control trials, observational
studies including larger numbers of patients hospitalized for
acute decompensated HFpEF, and basic studies are needed
to verify our hypotheses.

Our study has several limitations. First, it had a relatively
small sample size and short median follow-up period. Second,
we had no prescription data after discharge; thus, the possi-
ble changes in HF treatment during follow-up were not con-
sidered. Third, in our study, we defined HFpEF as LVEF
≥45% which differs from the definition mentioned in current
guidelines.11,12 To compare and discuss our results with pre-
vious studies, we used the same LVEF definition as the

TOPCAT trial (i.e. LVEF ≥45%). However, patients with a LVEF
of 45–49% could have a different pathophysiology compared
with those with LVEF ≥50%, with possible stronger associa-
tion with ischaemic heart disease. Although we performed
additional analyses, we still could not exclude the possibility
that our study results were affected by these patients. Fur-
ther studies including large numbers of patients are neces-
sary to verify the possible opinion that patients with a LVEF
of 45–49% associated with ischaemic heart disease would
emphasize the beneficial effect of MRAs against HFpEF. Fi-
nally, although we performed adequate propensity score
matching using 23 baseline characteristics to reduce con-
founding effects, residual unmeasured confounding factors
could have affected the results.

Conclusions

Mineralocorticoid receptor antagonist use was significantly
associated with a lower risk of the primary composite out-
come of cardiovascular death and HF readmission in patients
hospitalized for acute decompensated HFpEF. Moreover, im-
portantly in the secondary outcomes, the incidence of cardio-
vascular mortality was also significantly lower in these
patients. The administration of MRAs at discharge may there-
fore improve the prognosis of patients with HFpEF.
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