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HFpEF 

• Patients with HFpEF are a heterogenous group with various 

underlying aetiologies and pathophysiological abnormalities 

• Diagnosis of HFpEF remains challenging 

• LVEF is normal and signs and symptoms of HF are often non-

specific and do not discriminate well between HF and other clinical 

conditions 

• Diagnosis of HFpEF requires the following conditions to be fulfilled: 

• Presence of symptoms and/or signs of HF 

• Preserved EF (LVEF ≥ 50% or 40-49% for HFmrEF) 

• Elevated levels of NPs (BNP > 35 pg/ml and/or NT-ProBNP > 

125 pg/ml 

• Objective evidence of other cardiac functional and structural  

alterations underlying HF 

 

 Eur Heart J 2016; 37:2129-2200 





Heart Failure - Echocardiography 
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ESC 2016 algorithm for  HFpEF diagnosis 



H
2
FPEF Diagnostic Score 

• Consecutive patients with unexplained dyspnea referred for 
hemodynamic exercise testing 2006-2016 to Mayo Clinic 

• Gold standard HFpEF diagnosis: PCWP ≥ 15 mmHg at rest 
or ≥ 25 mm Hg during exercise 

• Scoring system developed to distinguish HFpEF from non-
cardiac dyspnea in 414 patients (64% HFpEF) 

Reddy YNV et al. Circulation 2016;138:861-870 
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FPEF Diagnostic score 

Reddy YNV et al. Circulation 2016;138:861-870 



H
2
FPEF Diagnostic score 

Calibration & Validation 

Reddy YNV et al. Circulation 2016;138:861-870 

• Validated in a separate test cohort of 100 patients (61% HFpEF) 

• Strong discrimination of HFpEF from controls (AUC 0,84, 95% CI:0.80-0.88) 

• Better discriminated HFpEF from controls compared to 2016 ESC 

Guidelines (AUC + 0.169) or 2007 ESC criteria (+0.173; both p<0.001) 



ESC HFA-PEFF Score 

Pieske B et al. Presented at ESC HF Congress Vienna 2018 



Pathophysiological model of HFpEF 

Redfield MM. Heart Failure with preserved Ejection Fraction. NEJM 2016;375:1868-1877 (Review) 
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Landmark Heart Failure RCTs 

Solomon DS. Presented at ESC Congress Munich 2018 



Outcome Trials in HFpEF 

Solomon DS. Presented at ESC Congress Munich 2018 



Pharmacologic Therapy for HFpEF: 

What not to do 

• Negative trials for available therapies 

Solomon DS. Presented at ESC Congress Munich 2018 



No support for Sildenafil in HFpEF 

Solomon DS. Presented at ESC Congress Munich 2018 



NEAT-HFpEF: No Difference in 

Primary or Secondary Endpoints 

(including 6 min walk, QoL, NT-pro BNP) 

Solomon DS. Presented at ESC Congress Munich 2018 



EDIFY: No improvement in any of co-

primary endpoints with ivabradine 

Solomon DS. Presented at ESC Congress Munich 2018 

• 179 pts NYHA Class II/III, in SR, with HR ≥ 70 bpm 

• NT-proBNP of ≥ 220 og/ml (BNP ≥ 80 pg/ml) and left ventricular ejection fraction of ≥ 45% 

• Ivabardine (or palcebo) was titrated to 7.5 mg bid 

• Pts. were followed for 8 months: Echo-Doppler E/e ratio, 6 MWT, plasma proNT-proBNP  



Vericiguat in HFpEF: SOCRATES-Preserved 

Primary endpoint: Log-NT-pro BNP and LAV 

Solomon DS. Presented at ESC Congress Munich 2018 

• Stimulation of Guanylyl cyclase (sGC): NO mediated GTPcGMP 

• No reduction inLog-NT-proBNP or in LAV at 12 weeks compared with placebo 

• Secondary  QoL endpoint showed significant benefit at highest doses 



HFpEF 

2012 ESC Guidelines 

• No treatment has yet been shown, convincingly, to 
reduce morbidity and mortality in patients with HFpEF. 

 

2016 ESC Guidelines 

• No treatment has yet been shown, convincingly, to 
reduce morbidity and mortality in patients with HFpEF. 

 



HFpEF is extremly Comorbid 

Solomon DS. Presented at ESC Congress Munich 2018 



Recommendation for treatment of 

patients with HFpEF and HFmrEF 

Eur Heart J 2016; 37:2129-22000 



Treatment algorithm for HFpEF (1) 

Redfield MM. Heart Failure with preserved Ejection Fraction. NEJM 2016;375:1868-1877 (Review) 

Decongestion 

Treat   

Comorbidities 
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Treatment algorithm for HFpEF (2) 

Redfield MM. Heart Failure with preserved Ejection Fraction. NEJM 2016;375:1868-1877 (Review) 

Disease 

Management 
(self-hep exercise) 



New Therapies Being Tested 

Solomon DS. Presented at EC Congress Munich 2018 



SGLT2 Inhibitors block SGLT2 and reduce 

Glucose and Na
+
-Reabsorption 

Solomon DS. Presented at ESC Congress Munich 2018 



Hospitalization for Heart Failure  

Solomon DS. Presented at ESC Congress Munich 2018 

• Impact of SGLT2-inhibitor on hospitalization 

• Side by side comparison of the effect of empagliflozin (EMPA-REG OUTCOME)  and  

canagliflozin (CANVAS) on cumulative incidence of hopitalization in heart failure 



LCZ696 – Angiotensin Receptor Neprilysin Inhibitor 

-simultaneously inhibits NEP and RAS 

Solomon DS. Presented at ESC Congress Munich 2018 



Solomon DS. Presented at ESC Congress Munich 2018 
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Devices for HFpEF 

• Implantable Hemodynamic Monitors 

• Interatrial Shunt Devices 

• Cardiac Contractility Modulation (CCM) 

• Baroreflex Activation Therapy 

• Self-Expanding Elastic Devices 

• Others 

 



Pressure-Guided Heart Failure Therapy 

Abraham WT. Presented at ESC Congress Munich 2018 

• Elevated intracardiac and pulmonary artery pressures 

are associated with increased morbidity and mortality, 

regardless of LV ejection fraction 

• Lowering intra-cardiac and pulmonary artery pressures 

improves clinical outcomes in both HFrEF and HFpEF 

patients 

• In HFpEF patients, PA-pressure guided therapy reduces 

the risk of hospitalizations by ≥ 50% 



Chronic Ambulatory Intracardiac Pressures 

and Future HF Events and Mortality 

Stevenson LW et al. Circ Heart Fail 2010 Zile MR et al. Circ Heart Fail 2017 



Pulmonary Artery Pressure Monitoring System 

Abraham WT. Presented at ESC Congress Munich 2018 

CardioMEMS (Abbott) 



Randomized CHAMPION Clinical trial: 

Reduction in Clinical Events over Full Duration 

Abraham WT. Presented at ESC Congress Munich 2018 



Abraham WT, Perl L J Am Coll Cardiol 2017, Abraham WT. Presented at ESC Congress Munich 2018 

More Pressure Monitors to Come 



Elevated LAP during Exercise in HFpEF 

Feldman T. Presented at ESC Congress Munich 2018 



Why does Interatrial Shunt Therapy make sense? 

Abraham WT. Presented at ESC Congress Munich 2018 

• Creation of a small inter-atrial shunt could reduce LAP and 

limit LAP increase during HF exacerbations and during 

exercise 

• Patients with mitral valve stenosis and an atrial septal 

defect (ASD) have fewer symptoms than patients with an 

intact septum1 

• Closure of ASDs in patients with unrecognized left 

ventricular dyfunction results in elevated LAP and 

pulmonary edema2 

1 Lutembacher R. Arch Mal Coeur 1916 
2 Ewert P et al. Catheter Cardiovasc Interv 2001 



InterAtrial Shunt Device (IADS®) 

Feldmann T … Shah SJ. Circ Heart Fail 2016 Jul;9(7) NCT02600234 
Feldman T. Presented at ESC Congress Munich 2018 



REDUCE LAP-HF I RCT 

Hasenfuß G et al. Lancet 2016 

• Prospective, non-randomized study 

• Symptomatic HF (n064) 

• Preserved EF (>40%) 

• Elvated PCWP at rest (> 15 mmHg) or during exercise 
(> 25 mm Hg) 

• Monitored by independant DSMB and CEC 

• Assessed by independant Core-Laboratories 

- Echo 

- Hemodynamics 

• Three Year Follow-up 



REDUCE LAP-HF I RCT - Results 

Hasenfuß G et al. Lancet 2016 



REDUCE LAP-HF I RCT - Results 

Hasenfuß G et al. Lancet 2016 



Cardiac Contractility Modulation (CCM) 



Cardiac Contractility Modulation (CCM) 



HFpEF 

Take home message 

 HFpEF is alive and accounts for about half of heart 
failure 

 Diagnosis of HFpEF is challenging 

 Clinical diagnosis remains key 

 Probability scores (e.g. H2FPEF, ESC HFA-PEFF) may 
assist in diagnosis/determination of which symptomatic 
patient needs further testing 

 Contribution factors makes HFpEF more likely: age, 
AFib, hypertension , increased LA volume 

 Drug treatment is limited, but there are promising 
potential therapies being tested 

 Device treatment has recently been shown as a 
potential new option  
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