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Evidence of improving survival from heart failure in the 
general population



Crespo-Leiro et al. Eur J Heart Fail 2016; 18:613-625
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All-cause mortality and HF Hospitalizations in the 
European Society of Cardiology Heart Failure 

Long-Term Registry (ESC-HF-LT)



Mamas et al. Eur J Heart Fail  2017; 19: 1096-1105
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Corrao et al. Eur J Heart Fail 2014; 16, 729–736 



Combined AT1 Receptor Neprilysin Inhibition

(ARNI) for the treatment of Heart Failure
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Dual Angiotensin Receptor and Neprilysin inhibition (ARNI) as 
an alternative to ACE inhibition in patients with chronic systolic 

HF. Design of the PARADIGM‐HF Trial

McMurray et al. European Journal of Heart Failure; 15: 1062-73

•Aged > 18 

years

•NYHA II-IV 

LVEF < 40%

•BNP/NTproB

NP > 150 / 

600 pg/mL



Kaplan–Meier Curves for Key Study Outcomes, 
According to Study Group

McMurray JJV et al. N Engl J Med 2014;371:993-1004



Claggett B et al. N Engl J Med 2015;373:2289-2290.

Probability of Death from Any Cause or the Primary End Point 
Extrapolated from the PARADIGM-HF Trial, According to Age



2016 ESC Guidelines

Recommendation COR LOE

An ACEI is recommended in addition to a beta-

blocker for symptomatic patients with HFrEF to 

reduce the risk of HF hospitalization and death

I A

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, beta-

blocker, and MRA.

I B



2016 ACC/AHA/HFSA Focused Update

Recommendation COR

The clinical strategy of inhibition of the renin–

angiotensin system with ACEIs OR ARBs OR ARNI in 

conjunction with evidence-based beta-blockers and 

aldosterone antagonists in select patients is 

recommended for patients with chronic HFrEF to 

reduce morbidity and mortality.

I A

In patients with chronic symptomatic HFrEF in 

NYHA class II or III who tolerate an ACEI or ARB, 

replacement by an ARNI is recommended to 

further reduce morbidity and mortality.

I B

ARNI should not be administered concomitantly with 

an ACEI or within 36 h of the last dose of an ACEI.

III A

ARNI should not be administered to patients with a 

history of angioedema.

III A



Sacubitril/valsartan vs. enalapril

• Quali parametri

– Eventi

– Qualità di vita

• Monitoraggio efficacia

• Quali pazienti

– Età

– Severità

– Dose di ACE inibitore

– Comorbilità

• Costo- efficacia



PARADIGM-HF: baseline clinical characteristics

McMurray JJV et al. N Engl J Med 2014;371:993-1004



PARADIGM-HF: baseline clinical characteristics (II)

McMurray JJV et al. N Engl J Med 2014;371:993-1004



Effect of LCZ696 compared with enalapril

on mode of death in heart failure patients

Desai et al. Eur Heart J 2015;36:1990-1997

Sudden cardiac death Worsening HF death



Shen L et al. N Engl J Med 2017;377:41-51.

Declining risk of Sudden Death across 
Trial Groups over Time.



Effect of sacubitril/valsartan on recurrent 
events in PARADIGM‐HF

Mogensen et al. Eur J Heart Fail 12 FEB 2018 DOI: 10.1002/ejhf.1139

Heart failure hospitalizations Primary composite endpoint



Effect of sacubitril/valsartan versus enalapril for 
each outcome. 

Naoki Okumura et al. Circulation. 2016;133:2254-2262



Sacubitril/valsartan vs. enalapril

• Quali parametri

– Eventi

– Qualità di vita

• Monitoraggio efficacia

• Quali pazienti

– Età

– Severità

– Dose di ACE inibitore

– Comorbilità

• Costo- efficacia





Persistent improvement in KCCQ scores with
sacubitril/valsartan vs enalapril through 36 months
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Lewis EF et al. Circ Heart Fail. 2017;10:e003430.



Sacubitril/valsartan vs enalapril improved all domains of 
the Kansas City Cardiomyopathy Questionnaire scores:

8 months data
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1=Physical limitation 2=Symptom 

stability
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Lewis EF et al. Circ Heart Fail. 2017;10:e003430.
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NT-proBNP and BNP changes in PARADIGM-H

Michael R. Zile et al. JACC 2016;68:2425-2436



Effects on Risk of Primary Endpoint if NT-proBNP
Achieved or Did Not Achieve a Value of <1,000 pg/ml 1 

Month After Randomization

Michael R. Zile et al. JACC 2016;68:2425-2436



Sacubitril/valsartan vs. enalapril

• Quali parametri

– Eventi

– Qualità di vita

• Monitoraggio efficacia

• Quali pazienti

– Età

– Severità

– Dose di ACE inibitore

– Comorbilità

• Costo- efficacia



Clinical outcomes according to age. 

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



Sacubitril/valsartan vs. enalapril

• Quali parametri

– Eventi

– Qualità di vita

• Monitoraggio efficacia

• Quali pazienti
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– Severità
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McMurray JJ et al. N Engl J Med 2014;371:993-1004.

PARADIGM-HF: Prespecified Subgroup Analyses.



McMurray JJ et al. N Engl J Med 2014;371:993-1004.

PARADIGM-HF: Prespecified Subgroup Analyses.





Simpson et al. J Am Coll Cardiol. 2015;66(19):2059-2071.

Effect of LCZ696 on Clinical Outcomes: The 

MAGGIC Risk Score Category



Sacubitril/valsartan vs. enalapril

• Quali parametri

– Eventi

– Qualità di vita

• Monitoraggio efficacia

• Quali pazienti

– Età

– Severità

– Dosi di ACE inibitore

– Comorbilità
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Voors et al. Eur Heart J. 2017;38(24):1883-1890. doi:10.1093/eurheartj/ehx026

Adjusted mortality rate for patients achieving 
target doses of ACEi/ARBs or beta-blockers: 

results from BIOSTAT-HF 
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Ouwerkerk et al Eur Heart J. 2017;38(24):1883-1890. 



Ouwerkerk et al Eur Heart J. 2017;38(24):1883-1890. 
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Efficacy of sacubitril/valsartan vs. enalapril at lower 

than target doses in heart failure with reduced ejection 

fraction: the PARADIGM‐HF trial

Vardeny et al. European Journal of Heart Failure 10 JUN 2016 DOI: 10.1002/ejhf.580



Sacubitril/valsartan vs. enalapril

• Quali parametri

– Eventi

– Qualità di vita

• Monitoraggio efficacia

• Quali pazienti

– Età

– Severità

– Dosi di ACE inibitore

– Comorbilità

– Tolleranza

• Costo- efficacia





Figure 

Giamouzis, Butler The Lancet Diabetes & Endocrinology DOI: (10.1016/S2213-8587(17)30089-X) 

Mechanisms by which ARNI may improve 

glycaemic control



Changes in mean HbA1c in 

PARADIGM-HF

Seferovic JP et al. The Lancet Diabetes & Endocrinology DOI: (10.1016/S2213-8587(17)30087-6) 



Kaplan-Meier curves of  time to 

insulin initiation

Seferovic JP et al. The Lancet Diabetes & Endocrinology DOI: (10.1016/S2213-8587(17)30087-6) 
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McMurray JJ et al. N Engl J Med 2014;371:993-1004.

Adverse Events during Randomized Treatment.



Bohm et al. Eur Heart J. 2017;38(15):1132-1143. doi:10.1093/eurheartj/ehw570

PARADIGM-HF: systolic blood pressure change at 

4 months according to baseline



Any report of hypotension or (C) dose 
reduction or discontinuation of study drug 



Kaplan-Meier event curves for the primary 

endpoint in patients subdivided according to 

different SBP subgroups

Bohm et al. Eur Heart J. 2017;38(15):1132-1143. doi:10.1093/eurheartj/ehw570





Proportion of patients achieving and maintaining the target 
dose of sacubitril/valsartan 97 mg/103 mg bid without dose 

interruption/down‐titration for 12 weeks 

Senni et al. European Journal of Heart Failure 22 NOV 2017 DOI: 10.1002/ejhf.1054



Changes in SBP at 12 weeks according to SBP categories at 
screening in patients receiving sacubitril/valsartan: data from 

the TITRATION study

Senni et al. European Journal of Heart Failure 22 NOV 2017 DOI: 10.1002/ejhf.1054



Cost – efficacy of sacubitril/valsartan versus 
enalapril in HFrEF

D’Angiolella LS, Cortesi PA, Pitotti C, Ritrovato D, Mantovani LG, Senni M.

et al. Eur J Heart Fail  28 AUG 2017 DOI: 10.1002/ejhf.919



Incremental costs (€) and quality‐adjusted life years 
(QALYs) gained in comparisons of 
sacubitril/valsartan with enalapril

D’Angiolella LS, Cortesi PA, Pitotti C, Ritrovato D, Mantovani LG, Senni M.

et al. Eur J Heart Fail  28 AUG 2017 DOI: 10.1002/ejhf.919

WTP=Willingness To Pay



JAMA Cardiol. 2016;1(6):714-717. doi:10.1001/jamacardio.2016.1724
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Conclusioni

• Efficacia di sacubitril/valsartan vs. enalapril su:

– Mortalità, riospedalizzazioni, qualità di vita

• Monitoraggio dell’efficacia con NT-proBNP plasmatico

• Effetto indipendente da:

– Età

– Severità

– Pressione arteriosa

– Dose di enalapril

– Terapie concomitanti

• Buon rapporto costo - efficacia



Trials with sacubitril/ valsartan


