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Initial 
hospitalization; 

4300
Subsequent 

rehospitalizatio
ns; 5900

Visits, 
procedures, 

labs; 500
Drugs; 400

Pro capite costs of HHF patients, euros/year

Corrao et al. Eur J Heart Fail 2014; 16, 729–736 



Secular Trends in the Prevalence of Heart Failure 
with Preserved Ejection Fraction

Owan T et al. N Engl J Med 2006;355:251-259



Optimal medical therapy for HF

1. HFpEF



Large trials in HFpEF – no benefit

CI=confidence interval Redfield MM, et al. Circ Heart Fail 2012;5;653–9



TOPCAT: Time to the Two Components of the 
Primary Outcome.

Pitt B et al. N Engl J Med 2014;370:1383-1392

CV death HF Hospitalization



TOPCAT: Subgroup analysis by
randomization stratum
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P value for interaction =0.01



Marc A. Pfeffer et al. Circulation. 2015;131:34-42



Potential approach for matching key HFpEF 
phenotypes with therapeutic interventions.

Senni et al. Eur Heart J. 2014 Oct 21;35(40):2797-815



Optimal medical therapy for HF

1. HFpEF
2. Diuretics



Therapeutic algorithm for a patient with 
symptomatic HFrEF

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592





Mechanisms of worsening renal function in HF

Metra M et al. Eur Heart J 2012;33:2135-2142



Metra et al. Eur J Heart Fail 2008; 10: 188

Prognostic Significance of Worsening
Renal Function in AHF



No WRF / No Congestion

WRF / No Congestion
No WRF /  Congestion
WRF &  Congestion

When an increase in serum creatinine is not an ominous 
prognostic sign in patients with acute heart failure: the 
role of congestion and its interaction with renal function

Metra et al. Circ Heart Fail 2012; 5:54-62



Treatment of insufficient diuretic 
response / diuretic resistance

1. Check adherence and fluid intake
2. Increase a dose of diuretic
3. Administer loop diuretic twice (or more times) daily 

or on empty stomach
4. Add an MRA/increase dose of an MRA
5. Combine loop diuretic and thiazide/metolazone
6. Consider switching from furosemide to torasemide
7. Consider short-term i.v. infusion of loop diuretic
8. Consider ultrafiltration

Modified from 
Ponikowski et al. Eur J Heart Fail 2016; 8, 891–975 & web tables



Treatment of worsening renal function

1. Check for hypovolaemia/dehydration
2. Exclude use of other nephrotoxic agents, e.g. 

NSAIDs, trimethoprim
3. If using concomitant loop and thiazide diuretic, stop 

thiazide diuretic
4. Consider reducing a dose of ACE inhibitor/ARB
5. Withhold an MRA
6. Consider haemofiltration/dialysis

Modified from 
Ponikowski et al. Eur J Heart Fail 2016; 8, 891–975 & web tables



Kaplan–Meier Curves for the Clinical Composite End 
Point of Death, Rehospitalization, or Emergency 

Department Visit.

Felker GM et al. N Engl J Med 2011;364:797-805.



New Engl J Med 2010;363:1419-28





Ultrafiltration - Not a novel therapy



SGLT-2 inhibitors

Inhibit proximal tubular glucose reabsorption, cause 
diuresis and natriuresis, lower BP and reduce weight. 

Also renoprotective (in diabetes)?



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



Optimal medical therapy for HF

1. HFpEF
2. Diuretics
3. Neurohormonal antagonists



Therapeutic algorithm for a patient with 
symptomatic HFrEF

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592





Maggioni A P et al. Eur J Heart Fail 2013;15:1173-1184

Reason for non-use of recommended treatments 
in patients with reduced EF



Number of patients at target of recommended
doses in ESC-HF registry

Maggioni A P et al. Eur J Heart Fail 2013;15:1173-1184



SHIFT: cumulative event curves

Swedberg et al. The Lancet, 376: 875 – 885

CV death or HF hospitalization
(primary end-point)

HF hospitalization
(secondary end-point)



Optimal medical therapy for HF

1. HFpEF
2. Diuretics
3. Neurohormonal antagonists
4. New neurohormoanl antagonists (ARNI)



Therapeutic algorithm for a patient with 
symptomatic HFrEF

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592



Neprilysin inhibition to treat heart failure: a tale of 
science, serendipity, and second chances

McMurray. Eur J Heart Fail 2015 Mar;17(3):242-7. doi: 10.1002/ejhf.250



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



McMurray. Eur J Heart Fail 2015 Mar;17(3):242-7. doi: 10.1002/ejhf.250



Clinical outcomes according to age 

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





Sacubitril/valsartan in clinical
practice

• Tolerability



Adverse Events during Randomized Treatment.

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



Screening Criteria, Run-in Periods, and Randomization.

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

977/ 9419 patients,
10.4% withdrawals

1.102/ 10.513 
patients,10.4% 
withdrawals



Initiating sacubitril/valsartan (LCZ696) in heart failure: results 
of TITRATION, a double-blind, randomized comparison of two 

uptitration regimens

Senni et al. Eur J Heart Fail 2016; 18: 1193-1202



Initiating sacubitril/valsartan (LCZ696) in heart failure: results of TITRATION, a double-blind, randomized 
comparison of two uptitration regimens

European Journal of Heart Failure
Volume 18, Issue 9, pages 1193-1202, 12 MAY 2016 DOI: 10.1002/ejhf.548
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.548/full#ejhf548-fig-0001

http://onlinelibrary.wiley.com/doi/10.1002/ejhf.2016.18.issue-9/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.548/full#ejhf548-fig-0001


Initiating sacubitril/valsartan (LCZ696) in heart failure: results of TITRATION, a double-blind, randomized 
comparison of two uptitration regimens

European Journal of Heart Failure
Volume 18, Issue 9, pages 1193-1202, 12 MAY 2016 DOI: 10.1002/ejhf.548
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.548/full#ejhf548-fig-0002

http://onlinelibrary.wiley.com/doi/10.1002/ejhf.2016.18.issue-9/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.548/full#ejhf548-fig-0002






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 in clinical
practice

• Tolerability
• Long-term safety









Sacubitril/valsartan in clinical
practice

• Tolerability
• Long-term safety
• Costs





Gaziano et al. JAMA Cardiol 2016; 1:666-672

Cost-effectiveness Analysis of 
Sacubitril/Valsartan vs Enalapril in HFeEF









Optimal medical therapy for HF

1. HFpEF
2. Diuretics
3. Neurohormonal antagonists
4. New neurohormoanl antagonists (ARNI)
5. Management programs



Characteristics and components of management 
programmes for patients with heart failure

Characteristics

Components (I)

Components (II)

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592



Recommendations for exercise, multidisciplinary
management and monitoring of patients with HF

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592





Process of care for Get With The Guidelines–Heart Failure 
(GWTG-HF) hospitals compared with the others 

Heidenreich P A et al. Circ Cardiovasc Qual Outcomes. 2012;5:37-43

93.4%
88.8% 88.3%

86.6%

74.9%
70.5%

94.1%
94.0%

P<0.005



Get With The Guidelines–Heart Failure (GWTG-
HF) and patient outcome. 

Heidenreich P A et al. Circ Cardiovasc Qual Outcomes. 2012;5:37-43

Adjusted HR: 
−0.33%; 95% CI, −0.53% to −0.12%; P=0.002





Optimal medical therapy for HF
Problem «Solution»
HFpEF No specific treatment

Treat comorbidieties
Diuretics Flexible doses

Careful patient’s follow-up
Neurohormonal
antagonists

Always give them, possibly at target 
doses
Follow your patients

Ivabradine Add to treatment if HR >70 bpm in sinus
rhythm

ARNI Alternative to ACEi/ARBs
Careful follow-up for tolerability and 
titration

Disease management 
programs

Useful, though often not evidence
based
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The real improvement Better patient’s follow-up!
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