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HF: Objectives of Pharmacological Treatment



N = 1520 pts,
NYHA III-IV,
FEVsin<25%
QRS interval of
at least 120 msec
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Angiotensin
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blocker

Drugs that inhibit the
renin-angiotensin system
have modest effects on

survival

Based on results of SOLVD-Treatment, CHARM-Alternative,
COPERNICUS, MERIT-HF, CIBIS II, RALES and EMPHASIS-HF
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Drugs That Reduce Mortality in
Heart Failure With Reduced

Ejection Fraction



THE TRIESTE CARDIOMYOPATHIES REGISTRY
1988-2006; DCM N=631 PTS; LVEF 30±10%

 

Zecchin M, Sinagra G et al
Am J Cardiol 2012;109:729-35



Simplistic Assumptions
• All HFs are the same;
• Pathophysiology of HF is always the same
• HF and SD incidence remain the same for

each patient throughout natural history of
the disease

• Pharmacokinetics and pharmacodynamics is
the same for each patient

• Clinical Trial Dose is always appropriate
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LVRR in DCM – 
PROGNOSTIC ROLE

Merlo M, Sinagra G, et al. J Am Coll Cardiol,2011;57:1468-
76



Genotype-Phenotype Correlations: Association between
Mutation Status and Left Ventricular Reverse Remodeling in

Idiopathic Dilated Cardiomyopathy.         (Heart 2017, accepted)

 









CHF  and  
CKD



New medical therapies for heart failure

Nat RevCard.12,730–740(2015)

Valsartan blocks AT1 receptor,
inhibiting deleterious effects of
Ang-II (vasoconstriction,
hypertrophy, and fibrosis)

LCZ696 is split into
valsartan and sacubitril.

Sacubitril prevents breakdown
of ANP, BNP, and CNP

The overall effects of
ARNi are vasodilatation,
natriuresis, and diuresis,
as well as inhibition of
fibrosis and hypertrophy.

Increased intracellular cGMP leads to
inhibition of the renin–angiotensin–
aldosterone system and attenuation of
fibrosis, hypertrophy, and vasoconstriction.
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Effects of chronic administration of
LCZ696 on cardiac fibrosis after
myocardial infarction.

Effects of angiotensin receptor neprilysin inhibitor (ARNi) compared
with stand-alone angiotensin receptor blocker (ARB) on cellular
cardiac fibrosis and hypertrophy.



BP reduction in patients
with moderate
hypertension with AHU 377
(sacubitril), the prodrug for
the NEPi LBQ657, and also
with various doses of
valsartan and LCZ696.
Doses of the latter 2 drugs
provided comparable
degrees of angiotensin
receptor blockade.



High-sensitivity troponin T
(hs-TnT) levels by treatment
group



Correlation between change in systolic blood pressure at 12weeks
and change in N-terminal pro-brain natriuretic peptide (NT-
proBNP) at 12weeks according to randomized treatment, LCZ696
(open circles, dashed line), valsartan (closed circles, solid line).

Change in left atrial diameter, left atrial volume and estimated glomerular filtration rate (eGFR) according to treatment and change in systolic blood pressure at 36weeks



25McMurray, et al. N Engl J Med 2014; 10.1056/NEJMoa1409077.
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*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; 10.1056/NEJMoa1409077.

PARADIGM-HF:  Study Design

“This study was designed to provide evidence to support the replacement of ACE inhibitors
or ARBs with LCZ696 in the management of chronic heart failure”.
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PARADIGM-HF: key inclusion and exclusion criteria

Key inclusion criteria:
● Males and females aged ≥18 years

● Chronic HF NYHA class II–IV with 
LVEF ≤40%* and

• BNP ≥150 pg/mL (NT-proBNP 
≥600 pg/mL) OR

• BNP ≥100 pg/mL (NT-proBNP 
≥400 pg/mL) and a hospitalization for
HF within the last 12 months

● Stable on an ACEI or an ARB (dosage
equivalent to enalapril ≥10 mg/day) for at
least 4 weeks

● Treatment with a stable dosage of a 
β-blocker for at least 4 weeks, unless
otherwise contraindicated or not tolerated

● Optimized dosing of background HF
medications and use of aldosterone
antagonists, where indicated

Key exclusion criteria:
● History of angioedema

● eGFR <30 mL/min/1.73m2 at screening,
end of enalapril run-in or randomization, or
 a >35% decrease  in eGFR between
screening and end of enalapril run-in or
between screening and randomization

● Serum potassium >5.2 mmol/L at
screening OR >5.4 mmol/L at the end of the
enalapril run-in or end of the LCZ696 run-in

● Requirement for treatment with both ACEI
and ARBs

● Symptomatic hypotension, SBP 
<100 mmHg at screening, OR 
SBP <95 mmHg at end of enalapril run-in or
at randomization

● Current acute decompensated HF
● History of severe pulmonary disease

*The ejection fraction entry criteria was lowered to ≤35% in a protocol amendment
McMurray, et al. N Engl J Med 2014; 10.1056/NEJMoa1409077.



Mc Murray J. Et al N Engl J Med 2014;371:993-
1004.



Mc Murray J. Et al N Engl J Med 2014;371:993-
1004.



Circulation.2015;131:54–61

Angiotensin-neprilysin inhibition prevents the clinical progression of surviving patients
with heart failure more effectively than angiotensin-converting enzyme inhibition.

Kaplan–Meier curve for the time to first
hospitalization for heart failure during first 30 days
after randomization



PARADIGM-HF: Summary of primary,
secondary and exploratory
outcomes HR (95%

CI)Primary
outcomeCV death or HF

hospCV
deathHF
hospitalizationSecondary

outcomeAll-cause
deathOther

outcomesTreatment for outpatient worsening
ED visit for
HFCV
hospitalizationAll-cause
hospitalizationICU
admission

Favours
LCZ696
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0.84 (0.74,
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0.85)0.88 (0.81,
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0.94)0.87 (0.78,
0.98)

1.
0

0.00
3<0.00

1<0.00
1<0.00
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0.80 (0.73,
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<0.00
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1<0.00
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Favours
enalaprilMcMurray Eur J Heart Fail. 2015;17:242-
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N Engl J Med. 2015 Dec 3;373(23):2289-
90.

Assuming that the protective
effects of LCZ 696 remain
consistent with long-term use,
treatment with LCZ 696 would
result in a projected benefit of
1 to 2 years of increased life
expectancy and survival free
from heart failure for patients
such as those in the
PARADIGM-HF trial.
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PARADIGM-HF: baseline SBP did not influence the 
treatment effect of LCZ696 compared with enalapril

 
CI=confidence interval; CV=cardiovascular; HFrEF=heart failure with reduced ejection
fraction; PARADIGM-HF=Prospective comparison of ARNI with ACEI to Determine Impact
on Global Mortality and morbidity in Heart Failure; SBP=systolic blood pressure

Bohm et al. Eur J Heart Fail 2015;17(Suppl 1):393 (Abstract
P1794 and poster) 

 
● The reduction in the primary outcome (CV death or first hospitalization for HFrEF) for

LCZ696 compared with enalapril was consistent across SBP categories                            
(p=0.67 for treatment by SBP category interaction)

 
 

  Hazard ratio
(95% CI) p value

All patients (n=8,399)  0.80 (0.73–0.87) 0.0000004

SBP category (mmHg)    

<110 (n=1,747)  0.89 (0.74–1.06) 0.195

110–<120 (n=1,931)  0.84 (0.70–1.01) 0.058

120–<130 (n=2,059)  0.73 (0.60–0.87) 0.001

130–<140 (n=1,477)  0.74 (0.59–0.92) 0.006

≥140 (n=1,185)  0.81 (0.64–1.01) 0.061

1.000.80
Favors
LCZ696

Favors
enalapril

Hazard
ratio



Treatment effect of LCZ696 by ter4le of le6 ventricular ejec4on frac4on for all outcomes



In each of the 3 predefined glycemia categories, LCZ696 reduced the occurrence of the
primary composite outcome compared with enalapril.
No significant interaction between glycemia category and treatment (P=0.14).
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PARADIGM-HF:
Pre-specified safety
endpoints LCZ69

6(n=4187
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Cough
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hospitalisedNo treatment/antihistamines n,
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(%)Angioedema:

hospitalisedNo airway compromise n,
(%)Airway compromise n,
(%)
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McMurray et al. N Engl J Med 2014;371(11):993-
1004
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