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Definition of HF-ESC

Guidelines

Ponikowski P et al. Eur Heart J 2016



The definition of HFpEF: is there a consensus

Definite HFpEF

(LVEF >50%)4

Definite HFrEF

(LVEF <40%)4

Uncertain

(40%<LVEF<50%)4

Proportion of patients

14%50% 36%

 There is no consensus concerning the cut-off for preserved LVEF2

 Approximately half of patients presenting with symptoms of HF have HFpEF2

 Patients with an LVEF in the range 40–50% represent a gray zone and may 

have primarily mild systolic dysfunction3

HF=heart failure; HFpEF=heart failure with

preserved ejection fraction; HFrEF=heart

failure with reduced ejection fraction; LVEF=left

ventricular ejection fraction

1. Hsich & Wilkoff. Clevelandclinic.org 2013. Available at:

http://my.clevelandclinic.org/services/heart/disorders/heart-failure-what-is/ejectionfraction. Last accessed 9 Jan

2014; 2. Dickstein et al. Eur Heart J 2008;29:2388–442; 3. McMurray et al. Eur Heart J 2012;33,:1787–847; 4.

Steinberg et al. Circulation 2012;126:65–75



Prevalence of HFpEF: effect of gender
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 Distribution of LVEF amongst women (n=2,048) and men (n=3,249) enrolled in the

EuroHeart Failure survey

• 51% of men but only 28% of women had LVEF <40%

Cleland et al. Eur Heart J 2003;24:442–63







Diagnosis of heart failure with preserved EF

• The diagnosis of HFpEF remains challenging especially in the typical elderly

patient with co-morbidities without signs of central fluid overload.

• LVEF is normal and signs and symptoms for HF are often non-specific.

• The diagnosis of HFpEF requires the following conditions to be fulfilled

• The presence of symptoms and/or signs of HF

• A preserved EF (defined as LVEF  ุ50% or 40–49% for HFmrEF)

• Elevated levels of NPs (BNP >35 pg/mL and/or NT-proBNP>125 pg/mL)

• Evidence of other cardiac functional/structural alterations underlying HF

(diastolic dysfunction, filling pressure)

Piotr Ponikowski et al. Eur Heart J 2016



Symptoms and signs of HFpEF and HFrEF

Edema HepatomegalyPulmonary congestion

 Rales

 Wheezing

 Chest pain

 Dyspnea

 Orthopnea

Third heart

sound (gallop

rhythm)*

Symptoms and signs of HFpEF/HFrEF1–3

1. McMurray et al. Eur Heart J 2012;33,:1787–847; 2. Bhatia et al. N

Engl J Med 2006;355:260–9; 3. Asher et al. Cardiac Physical

Examination. In: Griffin et al, editors. The Cleveland Clinic

Cardiology Board Review. 2nd ed, 2012;p10

*Assessed via auscultation with a stethoscope; may be

confirmed by echocardiography

HFpEF=heart failure with preserved ejection fraction;

HFrEF=heart failure with reduced ejection fraction



Co-morbidities, inflammation and myocardial dysfunction

in HEpEF

Paulus WJ et Al., JACC 2013;62(4):263–71





Mortality in patients with HFpEF and HFrEF
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 Survival rate among patients with a discharge diagnosis of HF in the USA was slightly higher among

patients with HFpEF than those with HFrEF between 1987–20011

• respective mortality rates were 29% and 32% at 1 year and 65% and 68% at 5 years 2,3

1. Owan et al. N Engl J Med 2006;355:251–9

2. Blanche et al. Swiss Med Wkly 2010;140:66–72

3. Meta-analysis Global Group in Chronic Heart Failure

(MAGGIC). Eur Heart J 2012;33:1750–7

HF=heart failure; HFpEF=heart failure with preserved ejection fraction;

HFrEF=heart failure with reduced ejection fraction; LVEF=left ventricular ejection fraction
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HFpEF: More than comorbidities
Mortality in HFpEF trials was higher than other cardiovascular trials

11,4

15,7 16,4 17,3

25,6
28,7

47,2

53 54

76

0

10

20

30

40

50

60

70

80

R
a
te

 p
e

r 
1

0
0

0
 p

a
ti

e
n

t 
y
e

a
rs

ACCORD [Action to Control Cardiovascular Risk in Diabetes], second Australian National Blood Pressure trial [ANBP-2], ACTION [A 

Coronary disease Trial Investigating Outcome with Nifedipine], Losartan Intervention for Endpoint reduction in hypertension [LIFE], VALUE 

[Valsartan Antihypertensive Long-term Use Evaluation], Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial 

[ALLHAT], and Hypertension in the Very Elderly Trial [HYVET]) and heart failure–preserved ejection fraction (HF-PEF) trials (DIG-PEF, 

CHARM-Preserved, and I-PRESERVE)

CV, cardiovascular; HFpEF, Heart failure with preserved ejection fraction

Campbell RT et al. J Am Coll Cardiol 2012;60:2349–56.

ACCORD       ANBP-2         ACTION            LIFE             VALUE         ALLHAT          HYVET       I-Preserve     CHARM-P      DIG-PEF  

HFpEF trials

CV trials

Overall mortality in HFpEF compared to other cardiovascular 

trials
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Specific Mode of Death: RCTs

aData from I-Preserve trial

CV, cardiovascular; HFpEF, heart failure with preserved ejection fraction; MI, myocardial infarction; RCT, randomized controlled trial

Chan MM and Lam CS. Eur J Heart Fail. 2013;15(6):604-13.
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Heart Failure

Stroke
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CV

44%

24%

14%
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CV 

deaths

Non-CV 

deaths

Unknown

Sudden death is the 
most common cardiac 
mode of death

Major proportion of deaths in 
HFpEF is cardiovasculara



Rates of initial hospital admission are similar in patients

with HFpEF and HFrEF

HFpEF (LVEF >45%)

HFrEF (LVEF ุ 45%)
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 In a retrospective study of 451 patients with HF in Sweden, time from diagnosis to first

CV- or HF-related hospitalization was not significantly different between HFpEF and

HFrEF

Wikstrom et al. ESC 2011 Gothenburg, Sweden, May 21–24, 2011

CV=cardiovascular; HF=heart failure; HFpEF=heart failure with preserved

ejection fraction; HFrEF=heart failure with reduced ejection fraction;

LVEF=left ventricular ejection fraction

p=0.49

p=0.08



Health-related QoL in patients with HFrEF and HFpEF

MLHF summary score range
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 Patients with HFpEF may have greatly reduced general and symptom-specific QoL2

1. Lewis et al. Eur J Heart Fail 2007;9:83–91

2. Kitzman et al. JAMA 2002;288:2144-50

Distribution of the MLHF questionnaire responses in patients (n=2709) with HFpEF and HFrEF. Scores range from 0

to 105 with a low score reflecting a better health-related QoL. HF=heart failure; HFpEF=heart failure with preserved

ejection fraction; HFrEF=heart failure with reduced ejection fraction; LVEF=left ventricular ejection fraction;

MLHF=Minnesota Living with Heart Failure; QoL=quality of life



Changes in survival rates over time in patients

with HFrEF and HFpEF

Patients with HFpEF (LVEF  ุ50%)
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 Survival rate among patients with a discharge diagnosis of HFpEF has not changed significantly over time

Owan et al. N Engl J Med 2006;355:251–9







RCT?



1995-2000 2001-2005 2010-2015

DIG-PEF1 (1997)

Digoxin

CHARM-Preserved2

(2003)

ARB, candesartan

PEP-CHF3 (2006)

ACEI, Perindopril

VALIDD4 (2007)

ARB, valsartan

I-PRESERVE5

(2008)

Irbesartan

RAAM-PEF7

(2011)

Eplerenone

ELANDD8 (2012)

Nebivolol

J-DHF9 (2012)

Carvedilol

AT10 (2014)

lactone

2006-2009

There is a need for therapeutic advances in patients with HFpEF

 While recent advances in the management of HFrEF have resulted in a significant

extension of life expectancy,1–5 this is not reflected in HFpEF

 No proven therapies exist for the treatment of HFpEF and little progress has been made

towards identifying a suitable treatment in the last 30 years6

1. Digitalis Investigation Group. N Engl J Med 1997;336:525–33; 2. Yusuf et al. Lancet 2003;362:777–81; 3. Cleland et al. Eur Heart J 2006;27:2338–45;

4. Solomon et al. Lancet 2007;369:2079–87; 5. Massie et al. N Engl J Med 2008;359:2456–67; 5; 6. Edelmann et al. JAMA. 2013 Feb 27;309(8):781-91;

7. Deswal et al. J Card Fail 2011;17:634–42; 8. Conraads et al. Eur J Heart Fail 2012;14:219–25; 9. Yamamoto et al. Eur J Heart Fail 2013;15:110–18;

10. Pitt et al. N Engl J Med 2014;370:1383–9

TOPC

Spiron

o

ALDO-DHF6 (2010)

Spironolactone



There are many potential reasons why HFpEF Trials have produced
inconsistent data and failed to meet their primary endpoints1–3

HFpEF, heart failure with preserved ejection fraction

1. Becher PM et al. World J Cardiol 2015;7(9):544–554; 2. Hempel C and Nielsen K. Cardiology today 2015. Available at:

www.healio.com/cardiology;

3. Luo H et al. Int J Cardiol 2018;254;210–214

Challenges with HFpEF trials1-3

Phenotypic heterogeneity of the condition1

• Ventricular
dysfunction

• Diastolic
dysfunction

• Systolic dysfunction

• Chronotropic
incompetence

• Autonomic
imbalance

• Vascular
dysfunction

• Endothelial
dysfunction

• Vascular stiffening

• Right ventricular
dysfunction

• Atrial fibrillation

• Lung disease

• COPD

Difficulty
diagnosing the

condition2,3

• Challenges with
diagnosis and low
quality inclusion
criteria makes it
difficult to enroll
homogenous
patient populations
into trials

Inappropriate
outcome

measures1,2

• Many trials focus on
cardiovascular-
related morbidity
and mortality,
despite non-
cardiovascular
comorbidities often
driving the clinical
course of the
condition



Recommendations for treatment in patients with HF

with preserved EF% and HF with mid-range EF%

Ponikowski P et al. Eur Heart J 2016





Pharmacological treatments indicated in patients with symptomatic (NYHA Class II-IV) HFrEF

Recommendations Class Level

Sacubitril/valsartan is recommended as a replacement for an ACEi to further reduce the 
risk of HF hospitalization and death in ambulatory patients with HFrEF who remain 
symptomatic despite optimal treatment with an ACEi, a beta-blocker and an MRA*

I B



Cardiac structure/function abnormality

Activation of compensatory mechanisms to maintain 

cardiac output and organ perfusion1

Activated in response to reduced cardiac output1

Short-term effects are beneficial in early HF1

Long-term activation exerts unfavourable effects1,3

NP=natriuretic peptide; RAAS=renin angiotensin aldosterone system;SNS=sympathetic nervous system

1. Francis et al. Ann Intern Med 1984;101:370–7; 2. Clerico et al. Am J Physiol Heart Circ Physiol 2011;301:H12–H20; 

3. Von Lueder et al. Circ Heart Fail 2013;6:594–605 4. Luchner & Schunkert. Cardiovasc Res 2004;63:443–9; 

5. Thysgesen et al. Eur Heart J 2012;33:2001–6

Release of NPs in 

response to cardiac stress2

Opposes the actions of the 

RAAS2 and SNS4,5

SNS RAAS NP system

Patophysiology of HF: Neurohormonal activation theory



Aldosterone suppression

Natriuretic peptides have potential for 

protection of the heart, vessels and kidneys

Enhanced endothelial 

function

Endothelin inhibition 

Vasodilation

Sympatho-inhibitory

Lusitropic

Attenuation of cardiac 

remodeling (LVH) and 

fibrosis

Antiproliferative effect:

reverse vascular remodeling 

(arterial stiffness)

ANP

BNP

Renin inhibition

Improved renal hemodynamics

Increased natriuresis and diuresis

Attenuation of renal fibrosis

Inhibition of 

RAAS

ANP=atrial natriuretic peptide; BNP=brain natriuretic peptide; LVH=left ventricular hypertrophy; NPs=natriuretic peptides; 

RAAS=renin-angiotensin-aldosterone system

Figure reproduced with permission from Boerrigter G, Burnett JC Jr. Expert Opin Investig Drugs 2004;13(6):643–52. Copyright © 2004. 

Informa Healthcare; Rubattu et al. Am J Hypertens 2008;21:733–41

NPs are released in response to cardiac wall stress and act in the 

brain, adrenal gland, kidney, vasculature and heart



HFrEF:  Sacubitril/Valsartan 



Randomization

n=8442

2 Weeks 1–2 Weeks 2–4 Weeks

Single-blind active
run-in period

Double-blind 
Treatment period

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‡

. N Engl J Med 2014

NYHA II, III, or IV 

EF ≤ 40%  (≤ 35%)

BNP  ≥ 150 pg/ml 

or 

NT-proBNP ≥ 600 pg/ml



. N Engl J Med 2014

On March 28, 2014, at the third

interim analysis (after enrollment had

been completed), the committee informed

the two coprincipal investigators that the

prespecified stopping boundary for an

overwhelming benefit had been crossed.

NYHA II, III, or IV 

EF ≤ 40%  (≤ 35%)

BNP  ≥ 150 pg/ml 

or 

NT-proBNP ≥ 600 pg/ml



Jhund P et al. Eur Heart Journ 2015

Simile efficacia prognostica

Simile effetto sulla qualità della vita

Nel confronto per fasce di età

Simile profilo di safety



Design • 12-week, randomized, double-blind, active-controlled study evaluating sac/val 200 (97/103) mg BID

compared with valsartan 160 mg BID followed by 6-month extension

NT-proBNP reduction from baseline at 12 weeks (core study) with 6-month extension

Echocardiographic measures of diastolic function, left atrial size, LV size and function, PASP

HF symptoms, clinical composite assessment and quality of life (KCCQ)

Safety and tolerability

Approx. 290 patients with CHF (NYHA class II-IV), LVEF ≥45%, and elevated NT-proBNP

>400 pg/mL

Expected to screen 600 patients, randomize 290 (145 per arm), and complete 132 per arm

80% power to detect a 25% reduction in NT-proBNP vs comparator

Primary objective

Secondary objective

•

•

•

•

•Population

•

•Sample size

Sac/val

50 (24/26) mg

BID

Prior ACEI/ARB use discontinued

1–2 wks 1–2 wks
10 weeks2 weeks

Placebo run-in

Discontinue ACEI or

ARB therapy 24 hours
prior to randomization

Sac/val

100 (49/51) mg

BID

Sac/val 200 (97/103) mg BID

6–month extension

PARAMOUNT-HF Study

Solomon SD, et al. Lancet. 2012;380:1387–1395.

Study Design

Valsartan

80 mg BID

Valsartan

40 mg BID
Valsartan 160 mg BID



Improvement in NYHA Class
Percent of Patients

P = 0.05

Improvement in Left Atrial Size

PARAMOUNT-HF Study

Sacubitril/Valsartan in HFpEF

12 Weeks 36 Weeks
2

1

0

-1
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-3

-4
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-6

P = 0.18 P = 0.003

Worsened
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LCZ696 Valsartan

Week 12
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Improvement in NT-proBNP

0 5 10 12

Weeks Post Randomization

LCZ696

Valsartan

200

300

400

500
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700

800

900

1000

LCZ696/Valsartan:

0.77 (0.64, 0.92)

P = 0.005

p = 0.063

783

(670,914)
605

(512, 714)

NTproBNP (pg/ml)

862

(733,1012) 835

(710, 981)

Change in Left Atrial Volume (ml)

LCZ696

Valsartan

Solomon S et al. Lancet 2012



Renal effects of the angiotensin receptor neprilysin inhibitor LCZ696 in patients with heart failure and

preserved ejection fraction in the PARAMOUNT Study

Voors AA et al, Eur J Heart Fail, 2015

Systolic BP eGFR

Log.UACR sCreatinine



Potential benefits of Sacubitril/Valsartan in HFpEF

Improves BP

control

Preserves renal

function (DM)

Improves

glucose

control

Improves

insulin

sensitivity

Reduces

SUA

Clinical

efficacy ≈ BP

Improves

survival in

CKD
Reduces

Cardiac

fibrosis

HFpEF



Effects of chronic administration of LCZ696 on cardiac fibrosis after

myocardial infarction (MI).

Thomas G. von Lueder et al. Circ Heart Fail. 2015;8:71-78
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Specific Mode of Death: RCTs

aData from I-Preserve trial

CV, cardiovascular; HFpEF, heart failure with preserved ejection fraction; MI, myocardial infarction; RCT, randomized controlled trial

Chan MM and Lam CS. Eur J Heart Fail. 2013;15(6):604-13.
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Sudden death is the 
most common cardiac 
mode of death

Major proportion of deaths in 
HFpEF is cardiovasculara





PARAGON-HF (Prospective Comparison of 
ARNI with ARB Global Outcomes in 
HFpEF): Study Design and Baseline 
Characteristics

• Solomon et al., JACC: Heart Fail. 2017 

Jul;5(7):471-482

• Solomon et al., Circ Heart Fail. 2018. 

• DOI: 

10.1161/CIRCHEARTFAILURE.118.004962



Study design

• A randomized, double-blind, parallel group, active-controlled, event driven trial

• Solomon, SD et al. JACC Heart Fail. 

2017;5:471–482 

• ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin 

receptor blocker; b.i.d, twice daily; CV, cardiovascular; HF, heart 

failure; sac/val, sacubitril/valsartan

*Eligible patients were exposed to valsartan 80 mg b.i.d. for 1─2 weeks. Patients on low pre-study ACEI/ARB doses or those with tolerability concerns 

were first started on valsartan 40 mg b.i.d. 1─2 weeks and then up-titrated to valsartan 80 mg b.i.d. for 1─2 weeks

^Patients tolerating valsartan 80 mg b.i.d. for 1─2 weeks were switched to sacubitril/valsartan 100 mg b.i.d for 2─4 weeks 

¥Follow-up visits occurred at 4, 16, 32, and 48 weeks and every 12 weeks thereafter. All patients were followed until target number of primary 

composite (CV deaths and total HF hospitalizations) occur or 26 months after randomization of the last patient elapse, whichever occurs last

Up to 2 weeks Valsartan 160 mg b.i.d.

Sacubitril/valsartan 200 mg b.i.d.

Sac/val

100 mg b.i.d.

On top of optimal background medications for 

comorbidities (excluding ACEIs and ARBs)

Valsartan 

80 mg b.i.d.
Screening 

Single-blind run-in period

Double-blind, long-term follow-up period¥Randomization 

N=4822

1─4 weeks* 2─4 weeks^

Safety and 

tolerability check

Safety and 

tolerability check



Key eligibility criteria

• ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; AF, 

atrial fibrillation; CABG, coronary artery bypass graft; eGFR, estimated glomerular 

filtration rate; HF, heart failure; LAE, left atrial enlargement; LVH, left ventricular 

hypertrophy; LVEF, left ventricular ejection fraction; MI, myocardial infarction; NT-

proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart 

Association;SBP, systolic blood pressure

Key inclusion criteria:

• Age 50 years; LVEF 45% 

• Symptoms of HF requiring treatment with 

diuretic(s) for 30 days prior to screening

• Current symptomatic HF 

(NYHA class IIIV)

• Structural heart disease within the 6 months 

prior to screening (LAE and/or LVH)

• Patients with at least 1 of the following:

– HF hospitalization within 9 months prior to 

screening and NT-proBNP >200 pg/mL for 

patients without AF or >600 pg/mL for 

patients with AF*

OR

– NT-proBNP >300 pg/mL for patients without 

AF or >900 pg/mL for patients with AF*

Key exclusion criteria:

• History of LVEF <40%

• MI, CABG or any event within the 6 months 

prior to screening that could have reduced the 

LVEF (unless LVEF confirmed as 45%)

• Current acute decompensated HF requiring 

therapy

• Requirement for treatment with two or more of 

the following: ACEI, ARB or renin inhibitor

• SBP <110 mmHg OR SBP 180 mmHg at 

screening^

• Serum potassium >5.2 mmol/L at screening, or 

>5.4 mmol/L at the end of each run-in period

• eGFR <30 mL/min/1.73m2 at screening, OR at 

the end of each run-in period eGFR <25 

mL/min/1.73m2 or eGFR reduction of >35% 

compared to that at screening

*Patients with AF at screening were limited to approximately 33% of the study sample; ^If SBP >150 mmHg and <180 mmHg, the patient should be receiving ≥3 

antihypertensive drugs

Solomon, SD et al. JACC Heart Fail. 2017;5:471–482  



Objectives (1/2)

4

6

• CV, cardiovascular; eGFR, estimated glomerular filtration 

rate; HF, heart failure; KCCQ, Kansas City Cardiomyopathy 

Questionnaire; NYHA, New York Heart Association

Primary objective

• To evaluate the efficacy of sacubitril/valsartan compared with valsartan in reducing the rate of 

the composite endpoint of CV death and total (first and recurrent) HF hospitalizations 

Secondary objectives

• To compare the effects of sacubitril/valsartan vs. valsartan on:

‒ improvement in the KCCQ clinical summary score for HF symptoms and physical limitations 

at 8 months

‒ improvement in NYHA functional classification at 8 months

‒ delay in the time to the first occurrence of a composite renal endpoint*

‒ delay in the time to all-cause mortality

*Defined as renal death or progression to end-stage renal disease or ≥50% decline in eGFR relative to baseline

• Solomon, SD et al. JACC Heart Fail. 2017;5:471–482 



Solomon, SD et al., Circ Heart Fail. 2018;11:e004962. 

DOI: 10.1161/CIRCHEARTFAILURE.118.004962

Patient disposition

AE, adverse events; eGFR, estimated glomerular filtration rate; HFpEF, heart failure 

with preserved ejection fraction; LFTs, liver function tests; NT-proBNP, N-terminal pro-

B-type natriuretic peptide

11302 patients screened at 788 centers in 43 

countries 

5754 entered valsartan run-in phase

4822 patients randomized to receive 

sacubitril/valsartan or valsartan

Common reasons for screen failure were:

• Insufficient NT-proBNP: 61%

• Elevated potassium: 10%

• eGFR below inclusion cut-off: 6%

• Diagnoses other than HFpEF: 6%

• Elevated LFTs: 4%

Common reasons for run-in failures were:

• Predefined safety AEs*: 65%

• Subject decision: 15%

• Protocol deviation: 12%

• Non-compliance: 5%

• Death: 2%

*Includes hypotension, hyperkalemia, and renal dysfunction

5210 entered sacubitril/valsartan run-in phase



Baseline characteristics of 
randomized and run-in failure 
patients 

• ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; 

AF, atrial fibrillation; CKD, chronic kidney disease; ECG, electrocardiogram; eGFR, 

estimated glomerular filtration rate; HF, heart failure; IQR, interquartile range; LVEF, 

left ventricular ejection fraction; MRA, mineralocorticoid receptor blocker; NT-proBNP, 

N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association; SBP, 

systolic blood pressure

• Age: 73 ± 8 years

• Females:  52%

• NYHA class II/III: 72%/27%

• LVEF: 58 ± 8%

• Medical history

‒ Prior HF hospitalization: 48% 

 Of these, 79.2% within 9 months 

‒ AF/atrial flutter based on ECG at screening: 32%

‒ Diabetes: 43%

‒ CKD: 47%

• Medical therapies at baseline

‒ ACEI or ARB: 85%

‒ β-blockers: 80%

‒ MRA: 27%

• MAGGIC risk score: 20 (IQR 16-24)        More details

Randomized patients 

• Slightly older

• Slight     NYHA class III and      NYHA class II

• hospitalized for HF

• NT-proBNP

• eGFR

• SBP

• use of ACEI, ARB, and β-blockers

More details

Run-in failure patients vs. randomized 

patients

Solomon, SD et al., Circ Heart Fail. 2018;11:e004962. 

DOI: 10.1161/CIRCHEARTFAILURE.118.004962



HF signs and symptoms at baseline in 
randomized patients

• HF, heart failure
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Solomon, SD et al., Circ Heart Fail. 2018;11:e004962. 
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Symptoms in HFpEF
Presenting symptoms in patients with HFpEF are largely similar to those 
in patients with HFrEF

The main differences are that patients with HFpEF have lower rates of acute pulmonary edema and 

paroxysmal nocturnal dyspnea
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HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; S3, third heart sound; S4, fourth 

heart sound.

Bhatia RS, et al. N Engl J Med. 2006;355(3):260–269.
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Signs in HFpEF
Presenting signs in patients with HFpEF are largely similar to those in 
patients with HFrEF

HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; S3, third heart sound; S4, fourth 

heart sound.

Bhatia RS, et al. N Engl J Med. 2006;355(3):260–269.

The main differences are that patients with HFpEF have lower rate of S3 heart sounds and chest 

radiographic signs and a higher rate of bilateral ankle edema
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… and its nearly exclusive existence in older persons has led to

recognition of HFpEF as a true geriatric syndrome…..

… a new paradigm of HFpEF, whereby aging along with multiple 

comorbidities in HFpEF may initiate or aggravate chronic systemic 

inflammation …..



Systemic and myocardial signaling in heart failure with preserved ejection fraction (HFpEF).

Continued progress is imperative, because 

HFpEF is the most common cardiovascular 

disorder for which there are no therapies 

definitively shown to alter prognosis.



In Conclusione

• Lo scompenso cardiaco a funzione conservata ha una 

elevata prevalenza, probabilmente presenta aspetti 

fisiopatologici diversi e in buona parte sconosciuti. 

• Al momento la mortalità è elevata (soprattutto 

cardiovascolare ed in particolare improvvisa). Non esistono 

evidenze di trattamento efficaci in termini di morbilità e 

mortalità. 

• Il Sacubitril/Valsartan è una vera e propria speranza per il 

futuro di questi pazienti……..

Lo scopriremo il prossimo anno!!!!! 



Grazie per la vostra attenzione




