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Objectives 

• Definitions of HFpEF
• Lessons from recent clinical trials
• LVEF and outcomes
• Mechanistic differences in supra-normal v 

normal EF
• Future Directions



Definitions of HFpEF 

• ACC/AHA 2013 Guidelines:
– Signs and symptoms of HF
– LVEF ≥ 50%
– Presence of diastolic dysfunction, but lacks specifics

• ESC 2016 
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Yancy et al. 2013 Circulation. 62:e147-239
Ponikowski P, et al. EHJ 2016;37:2129-200.



2022 Classification of HF by EF
• 2013 ACC/AHA Guidelines for HFpEF classification:

– Signs and symptoms of HF
– LVEF ≥ 50%
– Presence of diastolic dysfunction, but lacks specifics

• 2022 AHA/ACC/HFSA Classification of HF by LVEF: 

Yancy et al. 2013 Circulation. 62:e147-239
Paul A. Heidenreich et al. J Am Coll Cardiol 2022; 79:e263-e421.



Paul A. Heidenreich et al. J Am Coll Cardiol 2022; 79:e263-e421.



HFpEF Phenotyping Approaches

• Co-morbidities 
– Hypertensive, CAD, PH, CKD, obesity

• Clinical Presentation
– Congestion, chronotropic incompetence, skeletal 

muscle weakness, AFib
• Hemodynamics

– PH, RV failure
• Biomarkers

– NTproBNP, inflammation, fibrosis
• Tissue/biological based phenotyping



In 1985… HFpEF-HTN

Topol E. NEJM 1985;321:27-283



Evolving Phenotype of HFpEF

Shah S. J CV Translational Res. 2017;10(3): 233–244 .



Treatments Trials Until Recently…

TOPCAT

Adapted from Borlaug B, Redfield M. Circ 2011;123:2006-13



Solomon SD et al. Eur Heart J. 2016(37)5:455–462

TOPCAT: Treatment Effect by EF



PARAGON-HF Study

• Sacubitril-valsartan v. valsartan; LVEF > 45%
• At median follow up of 35 months, no statistically significant between-

group difference in the composite outcome of total hospitalizations for 
heart failure or death from cardiovascular causes.

Solomon SD, et al. NEJM 2019; 381:1609-20.

RR, 0.87 (0.75–1.01); p=0.06



PARAGON-HF Study

Solomon SD, et al. NEJM 2019; 381:1609-20.

Potential ARNI responders: 
• LVEF< 55-60%
• Already on MRA treatment
• May work better in women than men



Anker SD et al. N Engl J Med 2021;385:1451-1461

EMPEROR-Preserved

• N=5988
• Empagliflozin 

vs. placebo
• HF with LVEF > 

40%
• 67% with LVEF 

≥ 50%
• Primary 

outcome driven 
by HF 
hospitalizations

Anker et al; N Engl J Med 2021; 385:1451-1461



Anker SD et al. N Engl J Med 2021;385:1451-1461

EMPEROR-Preserved

Anker et al; N Engl J Med 2021; 385:1451-1461

Consistent results across diabetes status and lower LVEF at 
baseline (interaction p value > 0.10)



PRESERVED-HF Results 
• N=324
• Dapagliflozin vs. placebo
• HF with LVEF ≥ 45%
• +5.8-point improvement 

in KCCQ vs. placebo
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Nassif ME et al. Nature Medicine 2021



PRESERVED-HF Results 

Nassif ME et al. Nature Medicine 2021



LVEF and Mortality – where does the 
nadir lie?

Wehner GJ, et al. Eur Heart J. 
2020;41(12):1249-1257. 



Coronary flow reserve in supra-normal EF

Wu P, et al. Eur J Nucl Med Mol Imaging. 2022. PMID: 34988625.



Microvascular dysfunction and sympathetic 
activity in supra-normal EF
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EF changes over time… 

SM Dunlay et al. 2012 Circulation: Heart Failure. 2012:5(6): 720-726.



Summary 

• Patients with supra-normal EF appear to have 
worse outcomes than LVEF 50-60% patients.

• There appears to be a differential response to HF 
therapies in those with LVEF > 60% versus 50-60% 
for some therapies (MRA, ARNI).

• There may be mechanistic differences in supra-
normal EF versus normal EF patients related to 
coronary reserve and microvascular disease.

• Further study is needed to better understand supra-
normal EF, mechanistic underpinnings, and 
therapies this group responds to compared to other 
groups of HF. 
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