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Algorithm for the treatment of HFrEF



Thirty years of progress in HF-rEF

Positive drug, device and other trials 2001-2014



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



Effect of LCZ696 compared with enalapril
on mode of death in heart failure patients

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

Sudden cardiac death Worsening HF death



Mortality (%) after a first event or in patients 
with no event.

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



Effect of sacubitril/valsartan versus enalapril for 
each outcome. 

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



Persistent improvement in KCCQ scores with
sacubitril/valsartan vs enalapril through 36 months
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Simpson et al. J Am Coll Cardiol. 2015;66(19):2059-2071.

Effect of LCZ696 on Clinical Outcomes: The 
MAGGIC Risk Score Category



Kaplan-Meier event curves for the primary 
endpoint in patients subdivided according to 

different SBP subgroups

Bohm et al. Eur Heart J. Published online  February 01, 2017. doi:10.1093/eurheartj/ehw570





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



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







Prevalence of iron deficiency (ID) in CHF
ID: ferritin <100 µg/dL, or 100-299 µg/dL with TSat <20%

Jankowska E A et al. Eur Heart J 2010;31:1872-1880



Role of iron deficiency in the pathogenesis of 
exercise intolerance

van Veldhuisen, D. J. et al. (2011) Nat. Rev. Cardiol. doi:10.1038/nrcardio.2011.77





Effects of intravenous iron therapy in iron-deficient patients 
with systolic heart failure: a meta-analysis of randomized 

controlled trials

European Journal of Heart Failure
28 JAN 2016 DOI: 10.1002/ejhf.473
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.473/full#ejhf473-fig-0004

http://onlinelibrary.wiley.com/doi/10.1002/ejhf.473/full#ejhf473-fig-0004


Effects of intravenous iron therapy in iron-deficient patients 
with systolic heart failure: a meta-analysis of randomized 

controlled trials



Recommendations to prevent or delay the development of overt 
heart failure or prevent death before the onset of  symptoms



SGLT-2 inhibitors
Inhibit proximal tubular glucose reabsorption, cause 

diuresis and natriuresis, lower BP and reduce weight. 
Also renoprotective (in diabetes)?



Modified from Nikolaus Marx, and Darren K. McGuire Eur Heart J 2016;37:3192-3200

Thiazide diuretics

Loop
diuretics

Increased urinary
glucose and sodium
excretion

The sodium-glucose cotransporter-2 
(SGLT2) inhibitors in antidiabetic treatment



Empaglifozin, cardiovascular outcomes and 
mortality. EMPA-REG Outcome trial



Outcomes in patients with and without heart 
failure at baseline in EMPA-REG Outcome trial 

David Fitchett et al. Eur Heart J 2016;37:1526-1534



Potential mechanisms involved in the reduction of CV 
events (cardiovascular death, total mortality, and HF 

hospitalization) observed in the EMPA-REG OUTCOME 
trial

Nikolaus Marx, and Darren K. McGuire Eur Heart J 2016;37:3192-3200



Impact of glucose-lowering drugs on 
HF hospitalizations

Fitchett, Udell, Inzucchi Eur J Heart Fail 2016. doi:10.1002/ejhf.633



Comparison of all-cause mortality reductions in 
HF trials and in CV outcomes trials in diabetics

Fitchett, Udell, Inzucchi Eur J Heart Fail 2016. doi:10.1002/ejhf.633







Thromboembolism according to CHA2DS2-VASc 
classification. Data from 136 545 patients admitted with 
HF in sinus rhythm from national registries, 1999 to 2012. 

Wolsk et al. Eur J Heart Fail 2015; 17: 828-836,

In patients with all CHA2DS2-VASc risk factors, vs. with the others:
Risk of TE events > 9-fold (HR 9.2, 6.8–12.5) 
The rates of TE events of  6.0 (95%CI, 5.98–6.02)
per 100 patient years in the 1st year after diagnosis



COMMANDER HF
Cardiovascular Outcome Modification, Measurement AND Evaluation 

of Rivaroxaban in patients with Heart Failure







K+ = potassium, Z = zirconium, S = silicon



Mean serum potassium after 
randomization

Anker et al. Eur J Heart Fail; 16 JUN 2015 DOI: 10.1002/ejhf.300



Serum potassium levels over time in 
OPAL-HK Trial

Pitt et al. Eur J Heart Fail; doi:10.1002/ejhf.402





Inotropic agents for the 
treatment of heart failure

• Sympathomimetic agents
• PDE-3 Inhibitors
• Levosimendan

– Intermittent administration
• SERCA Activators, istaroxime
• Myosin activators, omecamtiv mecarbil
• Mitochondrial targeted peptides, elamipretide
• Recombinant neoregulin



Omecamtiv mecarbil: A small molecule 
selective cardiac myosin activator





John R. Teerlink et al. JACC 2016;67:1444-1455

Left Ventricular Systolic Ejection Time versus plasma 
omecamtiv mecarbil concentrations in ATOMIC-AHF





Omecamtiv mecarbil in HFrEF: 
COSMIC-HF





Quali novità nel trattamento 
dell’insufficienza cardiaca

• Sacubitril/ valsartan
• Iron
• SGLT-2 Inhibitors
• K binders
• Inotropic agents
• Guanilate cyclase activators
• Metabolic agents



Soluble guanylyl cyclase (sGC) stimulation to 
increase cGMP





SOCRATES Reduced 
(Exploratory analyses)

Placebo-corrected change in NT-proBNP from baseline 
(expressed as a ratio of geometric means)



SOCRATES Reduced

CV death or HF hospitalization
Placebo
group

Vericiguat
2.5-10mg 

group





PAWP





Elamipretide on plasma neurohormones



Elamipretide on plasma neurohormones
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Teerlink JR, et al. Eur J Heart Fail 2017 

CHART-1 Clinical Trial 
Changes in LV EDV and LV ESV at 52 Weeks

Difference in LV ESV reduction: 
-13 mL, p=0.017

LV volume reduction achieved on top of maximally tolerated standard-of-care  
Extent of  LV remodeling  compares favorably to effects of established HF therapies



Reversed remodeling inversely related to number of injections

-30
-25
-20
-15
-10
-5
0
5

10
15

Ch
an

ge
 fr

om
 b

as
el

in
e 

in
 LV

ED
V,

 m
L

Active

Control Inj: ≤16 17/18/19 >19

-50

-40

-30

-20

-10

0

10

Ch
an

ge
 fr

om
 b

as
el

in
e

in
 LV

ES
V,

 m
L

Active

Control Inj: ≤16 17/18/19 >19

p=0.006 p=0.09 p=0.17
p=0.008 p=0.07 p=0.44

Teerlink JR, et al. Eur J Heart Fail 2017 

CHART-1 Clinical Trial 
Changes in LV EDV and LV ESV at 52 Weeks

P value  as compared to control
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Exploratory Analysis at 52 weeks
Hierarchical Outcome as a Function of Baseline LV EDV and Treatment Intensity
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