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Scompenso cardiaco: la frazione d’eiezione 
come guida e obiettivo della terapia? 

Lezioni dagli HFpEF trials



Neprilysin 

Restoring neurohormonal balance between NP system, SNS, and 
RAAS may offer therapeutic potential for CHF

HF symptoms 
& progression

NPs Inactive 
fragments

–

Angiotensin receptor 

neprilysin inhibitor (ARNI)
–

–

CHF=chronic heart failure; NP=natriuretic peptide; RAAS=renin angiotensin aldosterone system; SNS=sympathetic nervous system
Kemp & Conte. Cardiovascular Pathology 2012;365–371; Schrier & Abraham N Engl J Med 2009;341:577–585 

Langenickel & Dole. Drug Discovery Today: Therapeutic Strategies 2012;9:e131–9 

Vasoconstriction
RAAS activity ↑ 

Vasopressin ↑ 
Heart rate ↑ 

Contractility ↑ 

Vasodilation
↓ Blood pressure
↓ Sympathetic tone
↓ Aldosterone
↓ Vasopressin
↑ Natriuresis/diuresis↓ 
Fibrosis
↓ Hypertrophy

Vasoconstriction
↑ Blood pressure
↑ Sympathetic tone
↑ Aldosterone
↑ Fibrosis
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ARNi vs Enalapril for the treatment of heart failure
(PARADIGM-HF)



ARNi vs Enalapril for the treatment of heart failure
(PARADIGM-HF)

McMurray J et al. 2014
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Angiotensin Neprilysin Inhibition With LCZ696 Doubles Effect on CV Death of 
Current Inhibitors of  RAS in the proof-of-concept study Paradigm HF



ESC guidelines for heart failure 2016



The PARAGON Trial





Baseline characteristics



Primary Outcome and its components



Primary and secondary outcomes



Is it biologically reasonable to classify patients 
with heart failure only on the basis of EF?



The spectrum of Heart Failure: From Preserved (HF-PEF) to 
Reduced Ejection Fraction (HF-REF)

Ouzounian et al. Nat Clin Pract Cardiovasc Med  2008;5:375-86







Prognosis of Patients with Preserved 
and Reduced Ejection Fraction

Owan et al. NEJM 2006; 355:251-9
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Diastolic and Systolic Dysfunction Often Coexist in 
Hypertensive Patients with Preserved EF 

Sciarretta et al. Am J Hypert 2009,22:437-43

N   =  Normal
AR = Altered Relaxation
PN = Pseudonormal 



Clinical Characteristics of HFPEF

Owan et al. NEJM 2006; 355:251-9





Structural Myocardial Changes in Heart Failure 
with Preserved and Reduced Ejection Fraction

Van Heerebeek et al. Circulation 2006;113:1966-73

MyD= Cardiomyocite Diameter
CVF= Collagen Volume Fraction 









Definition of heart failure according to EF

2016 ESC Guidelines on diagnosis and treatment of HF



Primary Outcome in Prespecified Subgroups in PARAGON-HF











Conclusions

• Heart failure is a complex syndrome.

• Ventricular dysfunction follows a biological continuum and it is 
hard to dissect it in two categories according to ejection 
fraction.

• Recent studies and guidelines support the importance of a wide 
grey zone along EF distribution.

• Clinical evaluation beyond EF may support the use of more 
intensive therapies.

• Rebalance of neurohormonal dysfunction remains a 
therapeutic priority and ARNi may fulfill this objective in most 
patients with HF.



Thank you for Your Attention!

E: massimo.volpe@uniroma1.it



Drug treatment strategy for hypertension and 
hear failure with reduced ejection fraction, 

no specific indications for HFmrEF and HFpEF

2018 ESC/ESH Hypertension Guidelines


