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EDITORIAL

Aldosterone Antagonism in Atrial Fibrillation: 
Implications for AF-Predominant HFpEF
Jennifer E. Ho , MD

The complex interplay between atrial fibrillation (AF) 
and heart failure with preserved ejection fraction 
(HFpEF) is well recognized.1 More than a third of 

individuals with AF develop HF, and AF precedes in-
cident HFpEF more frequently than heart failure with 
reduced ejection fraction.2 Notably, the 5-year inci-
dence of HF is double that of incident stroke after di-
agnosis of AF,3 yet clinically, much of the focus is on 
stroke prevention after AF onset rather than prevention 
of HF. While shared mechanisms underlying AF and 
HF remain incompletely understood, cardiac fibrosis 
is thought to contribute to both. It is within this con-
text that Shantsila et al designed the IMPRESS-AF 
trial (Improved Exercise Tolerance in Patients With 
Preserved Ejection Fraction by Spironolactone on 
Myocardial Fibrosis in Atrial Fibrillation), to evaluate the 
role of mineralocorticoid receptor antagonism in indi-
viduals with AF.4

In this issue of the Journal of the American Heart 
Association (JAHA), Shantsila et al highlight the primary 
results of this single-center double-blind randomized 
placebo-controlled trial, which randomized a total of 
250 individuals with permanent AF and preserved 
ejection fraction to spironolactone versus placebo for 
2  years.5 There was no treatment effect on the pri-
mary end point (exercise capacity as ascertained by 
peak Vo2) or secondary end points (6-minute walk test 
distance, quality of life metrics, and diastolic function 
as ascertained echocardiographically with mitral E/e′ 

ratio). First, the authors are to be congratulated for 
completing an ambitious and well-done trial. A few 
questions emerge as we consider the potential clinical 
implications of this neutral finding.

First, while study end points were carefully designed 
around what is expected in a HFpEF rather than an 
AF trial with evaluation of exercise intolerance as the 
cardinal clinical manifestation, were these actually indi-
viduals with HFpEF? The authors do not include infor-
mation on prior clinical HFpEF, which would be helpful 
to gauge generalizability. However, the median peak 
Vo2 of 14 mL/kg per minute across study groups is in 
line with prior HFpEF trials, with a mean peak Vo2 of 
≈14.9  mL/kg per minute calculated across 13 repre-
sentative trials6 and similar comparisons of 6-minute 
walk distance. Interestingly, while participants enrolled 
in IMPRESS-AF appear similarly limited in functional 
capacity compared with individuals enrolled in previous 
HFpEF trials, natriuretic peptides and diastolic func-
tion measures appear less abnormal than individuals 
enrolled in the TOPCAT trial (Treatment of Preserved 
Cardiac Function Heart Failure with an Aldosterone 
Antagonist),7 raising the possibility that this sample is 
earlier along the HFpEF disease spectrum with high 
prevalence of risk factors including obesity, diabetes 
mellitus, and treatment with hypertension medications. 
Indeed, prior studies have shown significant exercise 
limitations among individuals with American College 
of Cardiology/American Heart Association “stage B” 
HFpEF,8 and targeted preventive therapies in this pop-
ulation would be of high interest. Again, clarification 
around this issue would lend further insights into how 
we think about the sample at hand.

Correspondence to: Jennifer E. Ho, MD, Massachusetts General Hospital, 185 Cambridge St, CPZN #3192, Boston, MA 02114. E-mail: jho1@mgh.harvard.edu

For Sources of Funding and Disclosures, see page 2.

© 2020 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley.  This is an open access article under the terms of the Creative 
Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use 
is non-commercial and no modifications or adaptations are made. 

JAHA is available at: www.ahajournals.org/journal/jaha

Key Words: Editorials ■ atrial fibrillation ■ heart failure ■ randomized controlled trial

See Article by Shantsila et al.

https://orcid.org/0000-0002-7987-4768
mailto:
mailto:jho1@mgh.harvard.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ahajournals.org/journal/jaha


J Am Heart Assoc. 2020;9:e018396. DOI: 10.1161/JAHA.120.018396 2

Ho Aldosterone Antagonism in AF-Predominant HFpEF

Second, recognizing that HFpEF is phenotypically 
heterogeneous, is AF-predominant HFpEF a distinct 
entity worth studying and targeting? The concept of 
left atrial myopathy as an important contributor to 
HFpEF has recently been recognized, with dispro-
portionate left atrial myopathy portending adverse 
hemodynamic consequences including congestion 
and exercise intolerance.9 Further, a cluster-based 
analysis of individuals enrolled in the TOPCAT trial 
identified 3 clinical phenogroups, including a sub-
set of older individuals with high prevalence of AF, 
characterized by greater arterial stiffness, concentric 
left ventricular hypertrophy, and markers of innate 
immunity/inflammation among other biomarkers.10 It 
is thus reasonable to hypothesize that targeting AF-
predominant HFpEF may be fruitful, though much 
remains to be learned with respect to mechanisms 
linking AF and HFpEF development that would allow 
therapeutic targeting.1

Lastly, how convinced are we that this trial is de-
finitively “negative”? IMPRESS-AF was powered to 
detect a 2 mL/min per kg difference in peak Vo2 be-
tween groups and met the target sample size (100 
in each arm) despite attrition in follow-up of ≈17% at 
2 years. The trial however, was not powered for de-
tecting a difference in clinical outcomes, although a 
notable finding was that at least 1 hospitalization oc-
curred in 15% of patients in the spironolactone group 
versus 23% in the placebo group (hazard ratio 0.65; 
95% CI, 0.36–1.17). In this context, one wonders 
whether a larger trial might show different results 
with respect to clinical end points. Having said that, 
we know from post-hoc analyses of the TOPCAT 
trial that the spironolactone treatment effect was not 
modified by the presence of AF at enrollment among 
446 of 1754 individuals enrolled in the Americas.11 
Similarly, in the AF-predominant phenogroup iden-
tified using cluster analysis, spironolactone had no 
treatment benefit.10

In sum, IMPRESS-AF was a well-performed trial 
with a clinically relevant hypothesis. It demonstrated no 
effect of spironolactone on exercise capacity among 
individuals with permanent AF with limited exercise 
tolerance and unclear prevalence of clinical HFpEF. 
In weighing the totality of the evidence, IMPRESS-AF 
adds further to existing data among patients with AF 
and HFpEF that show no benefit to aldosterone antag-
onism. We remain on the search for effective HFpEF 
therapies, with or without AF.
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