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AHF more serious than ACS 

Maggioni PA et al. 2011 
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AHFS: An  Acute EVENT 

The ACS model 

 

Pre-admission 

“Golden Hours” 

 22% 

 

In-Patient 

4-27% 

 

Post-Discharge 

1-year Mortality 25% 

1-year Re admissions 25% 

Zannad et al EJHF 2008 
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Hospitalization 

Hypothesis: With each hospitalization,  there is myocardial and or renal damage 

AHFS and Progression of HF 

Gheorghiade M et al. Am J Cardiol. 2005; 96 (6A) 

Hospitalization 

Hospitalization 

D’après F Zannad 
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Discharge 
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CV Mortality or HF Hospitalisation 
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And what happens after discharge?  
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1-year mortality in patients with systolic heart failure 

decreased three fold.  
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Mortality in HFrEF remains high despite the introduction of new 
therapies that improve survival 

 Survival rates in chronic HF have improved with the introduction of new therapies1 

16% 
(4.5% ARR; mean 
follow up of 41.4 

months) 

SOLVD-T1,2  

34% 
(5.5% ARR; mean 

follow up  
of 1.3 years) 
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30% 
(11.0% ARR; mean 

follow up of 24 
months) 

RALES4 

17% 
(3.0% ARR; median 
follow-up of 33.7 

months) 

CHARM-
Alternative5 

ACEI* β-blocker* MRA* ARB* 

*On top of standard therapy at the time of study (except in CHARM-Alternative where background ACEI therapy was excluded). Patient populations varied between trials and as such relative risk 
reductions cannot be directly compared. SOLVD (Studies of Left Ventricular Dysfunction), CIBIS-II (Cardiac Insufficiency Bisoprolol Study II) and RALES (Randomized Aldactone Evaluation Study) enrolled 
chronic HF patients with LVEF≤35%. CHARM-Alternative (Candesartan in Heart failure: Assessment of Reduction in Mortality and Morbidity) enrolled chronic HF patients with LVEF≤40% 

1. McMurray et al. Eur Heart J 2012;33:1787–847; 2. SOLVD Investigators. N Engl J Med 1991;325:293–302;  
3. CIBIS-II Investigators. Lancet 1999;353:9–13; 4. Pitt et al. N Engl J Med 1999;341:709-17;–50;  

5. Granger et al. Lancet 2003;362:772–6; 6. Go et al. Circulation 2014;129:e28-e292;  
7. Yancy et al. Circulation 2013;128:e240–327; 8. Levy et al. N Engl J Med 2002;347:1397–402 

 However, significant mortality remains: ~50% of patients die within 5 years of diagnosis6–8 
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EMPHASIS-HF Eplerenone early after 

discharge from CV hospitalisation  

Girerd N AHA 2013 
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Pharmacological treatments indicated in potentially all patients with symptomatic 

(NYHA functional class II–IV) systolic HF 

Recommendations Classa Levelb Ref.c 

An ACE inhibitor is recommended for all patients with an 

EF ≤ 40% to reduce the risk of HF hospitalization and the 

risk of premature death. 

I A  
 

SOLVD 
CONSENSUS 

ATLAS

  
A beta-blocker is recommended in addition to an ACE 

inhibitor (or ARB if ACE inhibitor not tolerated) for all 

patients with an EF ≤ 40% to reduce the risk of HF 

hospitalization and the risk of premature death. 

I A CIBIS 

MERIT 

Carvedillol 

Copernicus 

SENIORS 

An MRA is recommended for all patients with persisting 

symptoms (NYHA class II–IV) and an EF ≤ 35% despite 

treatment with an ACE inhibitor (or ARB) to reduce the risk 

of HF hospitalization and the risk of premature death. 

I A 
RALES 

EPHESUS 

EMPHASISS 

Mc Murray J et al EHJ 2012 
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Vasorelaxation 

 Blood pressure 

 Sympathetic tone 

 Aldosterone levels 

 Fibrosis 

 Hypertrophy 

 Natriuresis/diuresis 

Inactive  

fragments 

ANP, BNP, CNP, other 
vasoactive peptides* 

AT1 Receptor 

 

Vasoconstriction 

 Blood pressure 

 Sympathetic tone 

 Aldosterone 

 Fibrosis 

 Hypertrophy 

Angiotensinogen 
(liver secretion) 

Ang I  

Ang II 

RAAS 

Following oral administration LCZ969 dissociates into the pro-drug sacubitril 
(AHU377), which is further metabolized to LBQ657, and valsartan 

Levin et al. N Engl J Med 1998;339:321–8;  
Nathisuwan & Talbert. Pharmacotherapy 2002;22:27–42;  

Schrier & Abraham N Engl J Med 2009;341:577–85; 
Langenickel & Dole. Drug Discov Today: Ther Strateg 2012;9:e131–9; 

Feng et al. Tetrahedron Letters 2012;53:275–6 

*Neprilysin substrates listed  in order of relative affinity for NEP: ANP, CNP, Ang II, Ang I, 
adrenomedullin, substance P, bradykinin, endothelin-1, BNP 
Ang=angiotensin; ANP=atrial natriuretic peptide; AT1=angiotensin II type 1; BNP=B-type natriuretic 
peptide; CNP=C-type natriuretic peptide; NEP=neprilysin; RAAS=renin angiotensin aldosterone 
system  

LCZ696 
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Randomization 

n=8442 

PARADIGM-HF: Study design 

*Enalapril 5 mg BID (10 mg TDD) for 1–2 weeks followed by enalapril 10 mg BID (20 mg TDD) as an optional starting run-in dose for those patients 
who are treated with ARBs or with a low dose of ACEI; †200 mg TDD; ‡400 mg TDD; §20 mg TDD. 

McMurray et al. Eur J Heart Fail. 2013;15:1062–73; McMurray et al. Eur J Heart Fail. 2014;16:817–25; 
McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJMoa1409077. 

2 Weeks 1–2 Weeks 2–4 Weeks 

Single-blind active 
run-in period 

Double-blind  
Treatment period 

On top of standard HFrEF therapy (excluding ACEIs and ARBs) 

Median of 27 months’ follow-up 

LCZ696  
200 mg BID‡ 

LCZ696  
100 mg BID† 

Enalapril  
10 mg BID* 

Enalapril 10 mg BID§ 

LCZ696 200 mg BID‡ 
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LCZ696 

Enalapril 

Patients at Risk 

1117 

914 

PARADIGM-HF: Cardiovascular Death or Heart Failure 
Hospitalization (Primary Endpoint) 



CIC-P Nancy 

16 

Prospectively defined safety events 
Renal, Potassium 

McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJMoa1409077. 

Event, n (%) 
LCZ696 

(n=4187) 
Enalapril 
(n=4212) 

p-
value‡ 

Elevated serum creatinine 
≥2.5 mg/dL 139 (3.3) 188 (4.5) 0.007 
≥3.0 mg/dL 63 (1.5) 83 (2.0) 0.10 

Elevated serum potassium 
>5.5 mmol/L 674 (16.1) 727 (17.3) 0.15 
>6.0 mmol/L 181 (4.3) 236 (5.6) 0.007 
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AT1 receptor blockade 

• LCZ696 200 mg BID delivers similar exposures to valsartan as Diovan® 160 mg BID, the dose 
recommended for treatment of HF and MI (based on Val-HeFT and VALIANT)13 

PARADIGM-HF: LCZ696 dose selection rationale 

1. McMurray et al. Eur J Heart Fail. 2013;15:1062–732; 2. Valsartan Heart Failure Trial Investigators. N Engl J Med 2001;345:166775;  
3. Valsartan in Acute Myocardial Infarction Trial Investigators. N Engl J Med 2003;349:18931906; 4. Gu et al. J Clin Pharmacol 2010;50:401–14;  

5. Ruilope et al. Lancet 2010;375:12551266; 6. Packer et al. Circulation 2002;106:920–6. 

Neprilysin (NEP) inhibition 

 Biomarker analysis indicates that LCZ696 200 mg provides ~90% of its maximal  
NEP inhibition4,5 

 Both LCZ696 400 and 200 mg QD (but not 100 mg LCZ696) provided meaningful pharmacodynamic 
effect (BP lowering) attributable to NEP inhibtion5 

 BID dosing is considered essential to obtain 24-hour NEP inhibition1,6 

 BID dosing mitigates risk of post-dose hypotension (two smaller doses, compared to one larger 
once-daily dose, as used in the OVERTURE study with omapatrilat)1,6 
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LVEF 

Heart Rate 

ECG – QRS, LBBB  



CIC-P Nancy 

Time 

Hospitalisation 

-  
   

   
P

at
ie

n
t 

st
at

u
s 

   
   

 +
 

► Detect early pre-clinical signs of worsening   
► Optimize therapy 
► Avoid hospitalisation 

Potential Solution:  

telemonitoring-enabled  

HF patient remote management  
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Renin Inhibitors 

ACE Inhibitors 

ARBs 

MRAs 

K Retention 

Na/Water Uptake 

Hyperkalemia is 
an inherent risk in the 

treatment of  
HF with any RAAS Inhibitor 

Angiotensin I 

AT1 Receptor 

Angiotensin II 

Aldosterone Production 

Mineralcorticoid Receptor 

Angiotensinogen 

Treatment with Renin-Angiotensin-Aldosterone System (RAAS) Inhibitors 

Reduces Water and Sodium, But Increases Potassium 
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RALES 

Rates of death after visit 2 (4 weeks) by treatment, based on 

serum potassium levels at visit 2.  

Vardeny O et al. Circ Heart Fail. 2014;7:573-579 
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RALES  

Mortality in the spironolactone group based on time-varying maximum 

potassium level when compared with a referent participant on placebo who 

never experienced potassium levels ≥5.0 mEq/L, adjusting for age, estimated 

glomerular filtration rate, baseline potassium, and diabetes mellitus.  

Vardeny O et al. Circ Heart Fail. 2014;7:573-579 
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If any sprionlocatone was most beneficial in 

patients with WRF (RALES) 

Vardeny O  et al J Am Coll Cardiol 2012 

“The absolute benefit of spironolactone was greatest in patients with reduced eGFR. 
Worsening renal function was associated with a negative prognosis, yet the mortality 

benefit of spironolactone was maintained” 
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Although the use of multiple renin angiotensin aldosterone system-
inhibitors is associated with the development of worsening renal 

function and hyperkalemia in patients with heart failure and reduced 
ejection fraction, increased efforts should be expended to initiate 
and maintain target doses of these agents so as to provide their 

benefits on mortality and hospitalizations for heart failure. 
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Furosemide 120 mg/d 
Fosinopril 20 mg/d 
Spironolactone 25 mg/d 
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Coordination  
Alert check reminders 

compliance 

Reminders 
alerts 

Transmission  

Telemedicine to allow for dynamic optimisation 
of therapy  

Patients  
 

Prescription 

DSS=Decision Support System; GP=general practitioner; HCP=healthcare practitioner; 
TM=telemedicine 
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No proven therapy in HFpEF  
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 HF with a LVEF>45% 

 Age ≥ 50 years 

 At least 1 hospitalization for HF within 12 months  

 or a  BNP>100 pg/ml within 30 days 

 Serum K < 5.0 meq/L 

 Systolic BP < 140 mmHg 

Placebo  
(n=2250) 

Spironolactone  
15-30-45 mg/day  

(n=2250) 

CV death/Hospitalization for HF 

4.5 years 

B. Pitt, M. Pfeffer 
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Autonomic nerve modulation 
Auto Serve Ventilation breathing 

A1 agonist, A2b anatgonists 
Biased ligand (Trevena) 

Finerenone 
Mitochondrial targeting peptide (stealth, and perhexilene) 

Myocardial matrices: cell therapies 
Natriuretic peptides 

Neuregulin 
NOACS 

Omecamtiv mecabril 
PDE inhibitors 

Serelaxin  
Stresscopin 
Vericiguat 

…/… 

No lack of creativity 


