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Ricoveri per scompenso cardiaco (DRG 127) in Italia
(Fonte Ministero della Salute)
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Ricoveri per scompenso cardiaco in Italia per età
(Fonte Ministero della Salute)



Re-ospedalizzazioni per riacutizzazioni di scompenso 
cardiaco
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Crespo-Leiro et al. Eur J Heart Fail 2016; 18:613-625
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The potent pharmacologic battery for 
HF treatment
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Compensatory mechanisms in the initial phase
of HF become detrimental in the long term
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Therefore..! Why do not block SNS and RAAS?

RAAS inhibitors 
(ACEI, ARB, MRA)

β-blockers

A tremendous idea
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Evolution of pharmavologic approaches in HF:
Neprilysin inhibition

INACTIVE 
FRAGMENTS

Neprilysin
inhibitors



Inactive 
fragments

• NEP is the major enzyme responsible 
for degrading the NPs (ANP, BNP, 
CNP)1,3-5

• NEP catalyzes the degradation of 
other vasoactive peptides:

• vasodilating peptides

 substance P6

 bradykinin1

 vasoconstrictor peptides 

 ET-17

 Ang II1

• NEP converts big ET-1
to the active vasoconstrictor peptide 
ET-18     
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Neprilysin is responsible for NP degradation,
but not only...



NEP
enzyme

Metabolism of ANP and other peptide hormones by NEP1-4

Inactive 
fragments

• Neprilysin (NEP) is the 
major enzyme 
responsible for 
degrading NPs5

• BNP, not NT-proBNP, is a 
NEP substrate6

• Inhibition of NEP 
enhances the effects of 
NPs7

• Studies suggest the 
potential effects of 
NEP inhibitors may be 
offset by an increase in 
Ang II levels2,5,7
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Neprilysin inhibition enhances the effects of NPs 
and of other vasoactive peptides



Simultaneous  inhibition  of  Neprilysin and  ACE  

WHY NOT ???

Omapatrilat



Design of the Overture trial (n=5770)



OVERTURE: Death or hospitalizations for HF
Primary endpoint



Effects of Omapatrilat in the OCTAVE trial



Neprilysin/ACE inhibitor (Omapatrilat)

NEP

ANP BNP CNP

Inactive fragments

NPs system RAAS Kynins system

exceded activation =
WARNING!!

Neprilysin/ACE inhibition effects



Angiotensin Receptor Neprilysin Inhibition
(ARNI)





Aim of the PARADIGM-HF trial



PARADIGM-HF 



PARADIGM-HF was designed to show 
incremental effect on cardiac death



PARADIGM-HF: Cardiovascular Death or HF 
Hospitalization (Primary end-point) 



PARADIGM-HF: Cardiovascular Death 



PARADIGM-HF: All cause Death 



PARADIGM-HF: Additional findings



PARADIGM-HF: Adverse Events



TITRATION, a double‐blind, randomized 
comparison of two LCZ uptitration regimens

Senni et al. Eur J Heart Fail 2016; 18: 1193-1202



Senni et al. Eur J Heart Fail 2016; 18: 1193-1202

TITRATION, a double‐blind, randomized 
comparison of two LCZ uptitration regimens



Inactive bradykinin

DPP-4

Active bradykinin

Omapatrilat inhibits ACE, APP and NEP

ACE APP NEP ACE

Inactive bradykinin

DPP-4APP

Active bradykinin

LCZ696 inhibits NEP

NEPBradykinin
breakdown

Risk of angioedema with LCZ696 is considered
to be low



LCZ696 doubles the effect on cardiovascular
death of current RAAS inhibitors



US Focused Update Recommendations3 Sacubitril/valsartan US LABEL4

Class I
BR

The clinical strategy of inhibition of the renin-angiotensin 
system with ACEi (Level of Evidence: A), OR ARBs (Level of 
Evidence: A), OR ARNI (Level of Evidence: B-R) in conjunction 
with evidence-based beta blockers, and aldosterone 
antagonists in selected patients, is recommended for patients 
with chronic HFrEF to reduce morbidity and mortality

Sacubitril/valsartan is indicated to reduce the risk of 
cardiovascular death and hospitalization for heart failure 
in patients with chronic heart failure (NYHA Class II-IV) 
and reduced ejection fraction

Sacubitril/valsartan is usually administered in 
conjunction with other heart failure therapies, in place of 
an ACEi or other ARB

Class I
BR

In patients with chronic symptomatic HFrEF NYHA class II or III 
who tolerate an ACEi or ARB, replacement by an ARNI is 
recommended to further reduce morbidity and mortality

ESC Guideline Recommendations1 Sacubitril/valsartan EU LABEL2

Class I
B

Sacubitril/valsartan is recommended as a replacement for an 
ACEi to further reduce the risk of HF hospitalization and death 
in ambulatory patients with HFrEF who remain symptomatic 
despite optimal treatment with an ACEi, a beta-blocker and an 
MRAd

Sacubitril/valsartan is indicated in adult patients for 
treatment of symptomatic chronic heart failure with 
reduced ejection fraction

EU & USA: comparison of guidelines and label



Recommendations for the management of ventricular tachyarrhythmias in heart failure

Recommendations Class Level

Treatment with beta-blocker, MRA and sacubitril/valsartan reduces the 

risk of sudden death and is recommended for patients with HFrEF and 

ventricular arrhythmias (as for other patients) (Section 10.2).
I A

• Sudden cardiac death accounts for about 39-45% of all the cardiovascular deaths2,3

• In PARADIGM-HF trial, sacubitril/valsartan significantly reduced the risk of sudden cardiac death
compared with enalapril (HR: 0.80, 95% CI 0.68–0.94, P=0.008) in patients with HFrEF2

• Prevalence of non sustained VT is high in HFrEF, and concerns up to 50% of patients

Sacubitril/valsartan in the management of 
ventricular arrhythmias in HF



LCZ696 (Sacubitril/Valsartan)
Good news for elderly HF patients



PARADIGM HF: The advantage of LCZ696 was
seen across all relevant subgroups



Pardeep S. Jhund et al. Eur Heart J 2015;36:2576-2584

PARADIGM-HF: 
Clinical Outcomes according to age 



LCZ696 (Sacubitril/Valsartan)
in HF with preserved ejection fraction
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LCZ696 in HF with preserved ejection fraction: a 
phase 2 double-blind randomised controlled trial

PARAMOUNT trial

Solomon et al. Lancet 2012



LCZ696 in HF with preserved ejection fraction: a 
randomized, double blind,  morbidity and mortality trial

PARAGON-HF



LCZ696 (Sacubitril/Valsartan) in older
patients with systolic hypertension and an 

increased pulse pressure











An increased risk of Alzheimer disease with 
neprilysin inhibition???





How is A-β processed in the brain?

A-β in brain

A-β deposition and plaque 
formation

Aggregation in brain

Plasma/CSF

Transport out via LRP, ApoE, 
ApoJ and α2-macroglobulin

Catabolites

Enzymatic degradation within brain 
parenchyma

 Neprilysin

 Insulin-degrading enzyme 
(IDE)

 Endothelin-converting
enzyme (ECE)

 Angiotensin-converting
enzyme (ACE)

 Plasmin, tissue plasminogen 
activator (tPa) and urokinase-
type plasminogen activator 
(uPA)

A-β is transported to and cleared from the brain via several possible 
routes1 (about 20)



LCZ696 & Amyloid-Beta
• In monkeys, there was an increase in CSF AB 

biomarkers that was not seen in the brain

• In healthy humans, there was no increase in CSF 
AB biomarkers associated with AD plaque 
formation

• In clinical data from PARADIGM-HF no imbalance in 
cognition, memory, and dementia-related adverse 
events between the LCZ696 group as compared to 
the enalapril group was seen



A multicenter, randomized, double blind study to 
evaluate the effects of LCZ696 compared to valsartan
on cognitive function in patients with chronic HF and 

preserved ejection fraction



Objectives and related endpoints
Objective Endpoint

Primary
To evaluate the effects of 
LCZ696 compared to valsartan
on cognitive function over 3 
years in pts with HFprEF

Changes from baseline to 3 
years in the CogState Global 
Cognitive Composite Score 
(GCCS)

Secondary
To evaluate the effects of 
LCZ696 compared to valsartan
on β-amyloid deposition in the 
brain in a subset of patients
using PET

Change from baseline in a 
cortical composite SUVr
(standarized uptake value
ratio) at 3 years


