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ARNI in CHF:  

(r)EVOLUTION IS NOW 
2014 



PARADIGM-HF: dimostrata superiorità di 
Sacubitril/Valsartan vs Enalapril nel migliorare la 

prognosi dell’ HFrEF 

ACEi, angiotensin converting enzyme inhibitor; ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; HF, heart failure; HFrEF, HF with reduced ejection fraction; 
HR, hazard ratio; NNT, number needed to treat; RRR, relative risk reduction; QoL, quality of life 
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4,212 3,883 3,579 2,922 2,123 1,488 853 236 

No. at risk 

Enalapril 

Sac/val 

1,117 Enalapril 
(n=4,212) 

Sac/val 
(n=4,187) 

914 

20% 
 

RRR 
ARR=4.7% 

NNT=21 

HR 0.80 
95% CI (0.73, 0.87) 

p<0.001 

PARADIGM-HF Riduzione di morte CV o prima ospedalizzazione per HF1 

1. McMurray et al. N Engl J Med 2014;371(11):993-1004; 2. Desai et al. Eur Heart J 2015;36(30):1990-7; 3. Packer et al. Circulation 2015;131(1):54-61 

20% RRR  
morte cardiaca 

improvvisa2 

20% RRR morte 
CV o prima 

ospedalizzazione 
per HF 1 

23% RRR di  
ricoveri per 

HF3 

16% RRR di 
morte per 

tutte 
le cause1 

18% RRR di 
permanenza 

in terapia 
intensiva3 

4,187 3,922 3,663 3,018 2,257 1,544 896 249 



La superiorità di Sacubitril/Valsartan vs Enalapril nel ridurre la 
Morte Cardiaca Improvvisa e l’Arresto Cardiaco è indipendente 

dalla presenza di ICD  

Morte Improvvisa o Arresto Cardiaco 
in pazienti senza ICD 

P-interazione in termini di efficacia di sacubitril/valsartan e ICD = 0,21 

Morte Improvvisa o Arresto Cardiaco 
in pazienti con ICD 

Novartis data on file  

0.10 

0.07 

0.05 

0.12 

0.03 

1000 500 0 1500 

Days since randomization 

0.10 

0.07 

0.05 

0.12 

0.03 

1000 500 0 1500 

Days since randomization 

Hazard ratio = 0.54 
(95% CI: 0.30–1.00) p=0.05 

Enalapril 

Sacubitril/valsartan 

Hazard ratio = 0.77 
(95% CI: 0.66–0.92) p=0.002 

RRR - 23% 
 

RRR - 56% 
 



Sacubitril/Valsartan è significativamente superiore ad Enalapril  

indipendentemente dalla presenza di CKD 

Damman et al., JACC Heart Fail. 2018 DOI: 10.1016/j.jchf.2018.02.004  

CI, confidence interval; CKD, chronic kidney disease; CV, cardiovascular; HF, heart failure; HR, hazard ratio; int, interaction; sac/val, sacubitril/valsartan 

1.0 

0.6 

0.5 

0.3 

0.4 

0.2 

0.1 

0.00 
0 180 360 540 720 900 1080 1260 

Days since randomization 

Enalapril, No CKD 

Enalapril, CKD 

Sac/val, No CKD 

Sac/val, CKD 

C
u

m
u

la
ti

v
e

 p
ro

b
a

b
il

it
y
 o

f 
C

V
 

c
o

m
p

o
s

it
e

 e
n

d
p

o
in

t 
(C

V
 d

e
a

th
 

a
n

d
 H

F
 h

o
s

p
it

a
li
z
a

ti
o

n
) 

   HR (95% CI) 

CKD 0.79 (95% CI 0.69-0.90)  

No CKD 0.81 (95% CI 0.73-0.91)  

P-valueint 0.70 

RRR - 21% CKD 
RRR - 19% No CKD 

 



Kristensen et al. Eur Heart J 2015; 36(Suppl):875(P5031) 

CI=confidence interval; CV=cardiovascular; HbA1c=hemoglobin A1c; HF=heart failure; HF-REF=heart failure with reduced ejection fraction; HR=hazard ratio 

Sacubitril/Valsartan è  

significativamente superiore ad Enalapril,  

indipendentemente dallo Stato Glicemico 

#The primary composite endpoint of CV mortality or HF hospitalisation. *A history of diabetes or HbA1c≥6.5% ; **No history of diabetes and HbA1c=6.0-6.4% ; ***No history of diabetes and 
HbA1c<6.0%. $Includes both patients with a history of diabetes (n=2907) and patients with undiagnosed diabetes (n=1106) 

0,5 0,7 0,9 1,1 1,3 1,5

Diabetes*                    (n=4013)$ 

Pre-diabetes**            (n=2103) 

Normoglycaemia***   (n=2158) 

Overall                        (n=8274) 
 

HR (95% CI) 

0.87 (0.77-0.98) 

0.76 (0.63-0.91) 

0.68 (0.56-0.83) 

0.80 (0.73-0.87) 

Favours LCZ696 Favours enalapril 

Effetto del trattamento sac/val sull’endpoint composito primario in funzione dello stato glicemico# 

Sia il diabete che il pre-diabete sono risultati associati ad aumentato rischio di mortalità CV o di 
ospedalizzazione per HF, rispetto ai pazienti non diabetici con HbA1c <6,0% 



Changes in mean HbA1c and confidence intervals by treatment group at screening, 

randomisation, 1-year, 2-year, and 3-year visits  

 

Seferovic et al. Lancet Diabetes Endocrinol 2017  



 Meno pazienti con Sacubitril/Valsartan  

sviluppano Eventi Avversi rispetto ad Enalapril 

Un numero inferiore di pazienti trattati con Sac-Val rispetto ai pazienti trattati con 
enalapril ha interrotto lo studio a causa degli eventi avversi (10,7% vs 12,3%; p=0,03) 

McMurray et al. N Engl J Med 2014;371:993–1004 
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Sacubitril/Valsartan determina un  

miglioramento persistente della Qualità della Vita  
dai 4 ai 36 mesi, vs Enalapril 

 
il KCCQ valuta l’attività fisica, sintomi, attività sociale, autonomia, 

apprendimento e QoL 

Lewis EF et al. Circ Heart Fail 2017;10(8):e003430. doi: 10.1161/CIRCHEARTFAILURE.116.003430 

KCCQ, Kansas City Cardiomyopathy Questionnaire; KCCQ-OS, KCCQ-Overall Summary; LSM, least squares mean; SE, standard error 

Sacubitril/valsartan Enalapril 
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Variazione dei punteggi riassuntivi globali KCCQ vs basale 

4 8 12 24 36 
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ARNI ha un  

EFFETTO BIOLOGICO 



 Sacubitril/valsartan reduced the levels of sST2, TIMP-1, and aldosterone, known biomarkers of ECM homeostasis and 

myocardial fibrosis, which are shown to be associated with CV death and HF hospitalization in this sub-analysis of 

PARADIGM-HF. 

 Compared with enalapril, sacubitril/valsartan significantly reduced sST2 (% change: -5% versus +1%; p<0.001) and 

TIMP-1 levels (-4% versus 0%; p=0.003) from baseline to Month 8 in patients with HFrEF. 

Sacubitril/Valsartan  

riduce i Biomarkers di Fibrosi Cardiaca:  

sST2, TIMP-1 ed Aldosterone 
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 sST2                      TIMP-1                 Aldosterone 

N=2002                         N=1769                          N=1964 

CV, cardiovascular; ECM, extracellular matrix; HF, heart failure; HFrEF, HF with reduced ejection fraction; sST2, soluble ST2; TIMP-1, tissue inhibitor of matrix metalloproteinase 1 

Sacubitril/valsartan                 

Enalapril 

O’Meara et al. Eur Heart J. 2016;37 (Abstract Supplement ):1022 Presentation FP Number 5126 at ESC2016, Rome 

 



Sacubitril/Valsartan  

promuove il Rimodellamento Cardiaco Inverso  
in pazienti con HFrEF, in un f-up medio di 4 mesi  

125 
patients 

Martens et al; Cardiovascular Therapeutics. 2018;36:e12435. wileyonlinelibrary.com/journal/cdr https://doi.org/10.1111/1755-5922.12435 
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Lo studio PROVE-HF 



Effetto di S\V sul Rimodellamento Cardiaco Inverso (1) 
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86.93 
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25% of subjects  

experienced an 

LVEF  increase of 

≥13% at  12 

months 

BL, baseline; LVEF, left ventricular ejection fraction; LVEDVi, left ventricular end-diastolic volume index; LVESVi, left ventricular end-systolic  
volume index 
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Baseline to 12 months: all P <.001 

37.76 

11.70 

BL, baseline; mL, milliliter; LA, left atrial; LAVi, left atrial volume index; E/e’, ratio of early diastolic filling velocity and early diastolic mitral annular  
velocity; LVMi, left ventricular mass index. 

LVMi fell from 

124.77 to 107.82 g/m2 

(mean -16.00 g/m2; P <.001) 

 Effetto di S\V sul Rimodellamento Cardiaco Inverso (2) 
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L’ottimizzazione del trattamento con 
Sacubitril/Valsartan  

migliora il Deficit Funzionale Mitralico  

D. Kang- S. Park  Circulation. 2019;139:1354–1365. DOI: 10.1161/CIRCULATIONAHA.118.037077 
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ARNI nello  

SC Acuto Stabilizzato:  

……….Si può fare 



PIONEER-HF : disegno dello studio 

19 

*Target Dose HF, Heart Failure. EF, Ejection Fraction 

Velazquez E J et al Am Heart J. 2018 Apr;198:145-151 

Sacubitril/valsartan  

97/103 mg twice daily* 

Enalapril 

10 mg twice daily* vs 

In-hospital initiation 

Hospitalized with Acute Decompensated HF with Reduced EF 

Stabilized 

• Evaluate biomarker surrogates of efficacy 
• Evaluate safety and tolerability 
• Explore clinical outcomes 

Study Drug for 8 weeks 



PIONEER-HF Study 

• Hospitalized for Acute Decompensated Heart Failure (ADHF) 

• LVEF ≤40% within the last 6 months 

• NT-proBNP ≥1600pg/mL or BNP ≥400 pg/mL*  

• Stabilized while hospitalized 

– SBP ≥100 mmHg in prior 6h; no symptomatic hypotension 

– No increase in IV diuretics in prior 6h  

– No IV vasodilators in prior 6h 

– No IV inotropes in prior 24h  

 

 

 

Key Entry Criteria 

*At screening 
A complete list of inclusion and exclusion criteria has been previously published at Velazquez et al. Am Heart J 198 (2018) 145-151 
LVEF, Left Ventricular Ejection Fraction. NT-proBNP  N-terminal pro–Brain Natriuretic Peptide. BNP, Brain Natriuretic Peptide. SBP, Systolic Blood 
Pressure. IV, Intravenous 
 
Velazquez EJ et al. Late Breaker AHA 2018. Chicago, IL, USA November 10-12, 2018 
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PIONEER-HF 

Primary endpoint:  

• Time-averaged proportional change in NT-proBNP from baseline at 4 
and 8 weeks 

Safety 

– Worsening renal function 

– Hyperkalemia 

– Symptomatic hypotension 

– Angioedema 

Exploratory Clinical Outcomes 
 

– Serious Clinical Composite: Death, Hospitalization for HF, LVAD or  listing 

for cardiac transplant 

 

Study Endpoints* 

*A more complete list of PIONEER study endpoints has been previously published at Velazquez et al. Am Heart J 198 (2018) 145-151   
NT-proBNP  N-terminal pro–Brain Natriuretic Peptide. HF, Heart Failure. LVAD, Left Ventricular Assist Device. HF, Heart Failure 
Data on File:  PIONEER-HF Protocol, Novartis Pharmaceutical Corp; October 2018 
 
Velazquez EJ et al. Late Breaker AHA 2018. Chicago, IL, USA November 10-12, 2018 

21 



PIONEER-HF : risultati  

Sac-Val è superiore ad enalapril nel ridurre i livelli di NT-proBNP e questa riduzione è 

evidente già dopo la prima settimana  
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HR 0.71 (95% CI 0.63, 0.80)  
P<0.001 

Enalapril 

Sacubitril/Valsartan 

Time-average proportional change of NT-proBNP from baseline* 

*Percentage (%) change from baseline to mean of weeks 4 and 8 
 
 Velazquez E J et al Am Heart J. 2018 Apr;198:145-151 



PIONEER-HF 

Exploratory Serious Clinical Composite Endpoint 

Velazquez EJ et al. Late Breaker AHA 2018. Chicago, IL, USA November 10-12, 2018 
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HR = 0.54; 95% CI 0.37-0.79  
P = 0.001 
NNT= 13 
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Days since Randomization 

Composite of Death, HF re-hospitalization, LVAD, Listing for Transplant 

• Exploratory Serious Clinical Composite endpoint was driven by the reduction of risk of death and HF re-hospitalizations 

RRR - 46% 
 



Sacubitril/ 
Valsartan (n=440) 

Enalapril  
(n=441) 

HR P-value 

Serious Composite, % 9.3 16.8  0.54 0.001 

      Death, % 2.3 3.4 0.66 0.311 

      Re-hospitalization for HF, % 8.0 13.8  0.56 0.005  

     Requirement of  LVAD, % 0.2 0.2  0.99 0.999  

      Cardiac Transplant, % 0 0 - - 

PIONEER-HF 

Additional Clinical Endpoints 

 

 

 

 

 

 

 

 

 

Data on File:  PIONEER-HF Protocol, Novartis Pharmaceutical Corp; October 2018 
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• Exploratory Serious Clinical Composite endpoint was driven by the reduction of risk of death and HF 



Safety Events  (%) Sacubitril/ 
Valsartan 
(n=440) 

 (%) 

Enalapril  
(n=441) 

 
 (%) 

RR  
(95% CI) 

Worsening renal functiona 13.6 14.7 0.93 (0.67-1.28) 

Hyperkalemia 11.6 9.3 1.25 (0.84-1.84) 

Symptomatic hypotension 15.0 12.7 1.18 (0.85-1.64) 

Angioedema eventsb 0.2 1.4 0.17 (0.02-1.38) 

PIONEER-HF 
 

Safety 

 
a SCr ≥0.5 with simultaneous eGFR  reduction of ≥25%  
b Positively adjudicated angioedema cases. 
RR, Relative risk  
 
Data on File:  PIONEER-HF Protocol, Novartis Pharmaceutical Corp; October 2018 
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ARNI in AHF 



   
ARNI in  

HF-pEF & HF-mrEF: 

……….Si può fare 

4 

EF ≥ 45% 
 

EF > 40% 
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*Semiparametric LWYY method. 

CV, cardiovascular; HF, heart failure 

Solomon S, et al. N Engl J Med. 2019 (In press) 
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Valsartan (n = 2389) 
1009 events, 14.6 per 100 pt-years 

Sacubitril/valsartan (n = 2407) 
894 events, 12.8 per 100 pt-years 

13% reduction in the risk of the primary endpoint 
Rate Ratio 0.87 (0.75, 1.01) 

P = 0.059 

Primary endpoint: 
ospedalizzazioni totali per HF e morte CV 



Endpoint primario: Conclusioni 

• More pronounced effects on the primary endpoint were 
observed for:  
o Investigator-reported (non-adjudicated) events (16% reduction; RR=0.84; 

95% CI: 0.74, 0.96; p=0.015) 

o Pre-defined subgroups, with notable interaction p-values <0.1 

Women: 27% reduction; RR=0.73; 95% CI: 0.59, 
0.90 

 Individuals with lower ejection fraction (< median 
of 57): 22% reduction;  
RR=0.78; 95% CI: 0.64, 0.95 

29 

CI, confidence intervals; CV, cardiovascular; HF, heart failure; RR, rate ratio 
 
Solomon S, et al. N Engl J Med. 2019 (In press) 
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RRR - 51% 
 

RRR - 46% 
 



Ottobre 2020 

Conclusions 



LVEF 41 – 49% 



 

“ From Paper to Patient ” 



STADIO PRE-CLINICO EXITUS 



   
NYHA II-III 

FE ≤ 35% 

ACE-I / ARB 



ARNI 

NYHA 1 FE > 35% 

AHF 
ICD 

MR DM2 



Trattamento precoce con ARNI  
nel Paziente con Scompenso Cardiaco 

• Paziente ambulatoriale stabile, NYHA 1, FEVS > 
35% 
 

• Paziente con recente AHF, pre-dimissione 
 

• Paziente con FE < 35% prima di impianto ICD 


