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The Two Faces of Heart Failure

HFrEF HFpEF



HFpEF Accounts for Nearly 50% of HF Admissions, Signs and Symptoms are 
Nearly Identical to HFrEF, Morbidity and Mortality are high, and the Incidence 
is Rising

OPTIMIZE-HF Registry, N=41,267

HFpEFHFrEF

Owan TE, et al. NEJM 2006; 355:251-9

Fonarow G et al. JACC. 2007; 50:768-777.



2012 ESC-Guidelines

• No treatment has yet been shown, convincingly, to reduce 
morbidity and mortality in patients with HF-PEF.

2016 ESC-Guidelines
• No treatment has yet been shown, convincingly, to reduce 

morbidity and mortality in patients with HF-PEF.



Outcomes Trials in HFpEF

CHARM-Preserved PEP-CHF

I-PRESERVE TOPCAT



HR=0.82 (0.69-0.98)

HR=1.10 (0.79-1.51)

Interaction p=0.122

US, Canada, 

Argentina, Brazil

Russia, Rep Georgia

Placebo:

280/881 (31.8%)

Placebo:

71/842 (8.4%)

TOPCAT: Exploratory Analysis by Region







Current Treatment of HFpEF

• Consider Alternative Diagnoses

• Symptomatic Treatment with Diuretics

• Treatment of Hypertension

• Rate control in Atrial Fibrillation (? Maintain SR)

• Treat Ischemia

• ? Spironolactone



Alternative Diagnoses

Potential Alternative Diagnoses in 
HFpEF

• Ischemic heart disease

• Lung disease masquerading as 
heart failure

• Anemia resulting in severe DOE

• Hypertensive Crisis

• Pheochromocytoma



• HFpEF is heterogeneous with multiple causes

• Prospectively screened consecutive patients ≥60 years old admitted due to HFpEF with LV hypertrophy (≥12 mm). 

• 120 HFpEF patients (59% women, 82 + 8 years). TTR gene, and no mutations were found.

• diphosphono-1,2-propanodicarboxylic acid (99mTc-DPD) scintigraphy 

•



Diuretic Use in HFpEF

• If there is no need for diuretics, this is probably not heart 
failure!

• Diuretic use in HFpEF is empiric – but appears to work to 
reduce congestion.

• Loop and thyazide diuretics are reasonable 

• Diuretic resistance should prompt assessment of renal 
arteries



Atrial Fibrillation in HFpEF: Common and Morbid!

HF-REF HF-PEF

P < 0.001P < 0.001

Heart failure hospitalisation or cardiovascular death



HFpEF is Extremely Comorbid

Bhatia et al. NEJM 2006

HFrEF HFpEF P-value

Age 71.8 ± 12 75.4 ± 11.5 < 0.001

Hypertension 49.2% 55.1% 0.005

Atrial Fibrillation 23.6% 31.8% < 0.001

COPD 13.2% 17.7% 0.002

Anemia 9.9% 21.1% < 0.001



Comorbities in HFpEF: Treat according to 
guidelines

•Hypertension
•Diabetes mellitus
•Renal dysfunction
•Sleep apnea
•Anemia



Elevated Blood Pressure – Not a ”symptom” but still 
bad!

Beckett N et al. N Engl J Med 2008;358:1887-1898
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Exercise and Diet Improve Peak VO2 and 
KCCQ in HFpEF

Kitzman et al. SECRET study. JAMA 2016





RAAS inhibition may be beneficial in the “Mid-
Range” of Heart Failure

Lund. CHARM Invest. ESC-HF 2017
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No Support for Sildenafil in HFpEF



AT1 receptor

Angiotensinogen
(liver secretion)

Angiotensin I

Angiotensin II
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Renin Angiotensin
System

Vasoactive Peptide
System

Vasodilation

 blood pressure

 sympathetic tone

aldosterone levels

 fibrosis

 hypertrophy

Natriuresis/Diuresis

Inactive 

fragments

XNeprilysin

Vasoconstriction

 blood pressure

 sympathetic tone

 aldosterone

 fibrosis

 hypertrophy

X

Heart Failure

LCZ696pro-BNP

NT-pro BNP

ANP BNP CNP

Adrenomedullin
Bradykinin
Substance P
(angiotensin II)

Sacubitril (AHU377)

↓
LBQ657

LCZ696 is a novel crystalline 
complex consisting of the 

molecular moieties of 
valsartan and sacubitril in 

an equimolar ratio

Sacubitril/valsartan – A first-in-class Angiotensin Receptor 
Neprilysin Inhibitor – Simultaneously Inhibits NEP and the RAS

Vardeny O. JACC-HF 2014



PARAMOUNT: Significant Improvement in 
Several Domains with Sacubitril/Valsartan

Weeks Post Randomization 

 LCZ696 

 Valsartan 
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LCZ696/Valsartan: 
0.77 (0.64, 0.92) 

P = 0.005 
 

p = 0.063 

12 

783 (670,914) 
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Week 12 Week 36 

P = 0.11 P = 0.05 

Improvement in NT-proBNP Improvement in Left Atrial Size

Improvement in NYHA Class

Solomon et al. Lancet 2012



Target patient population: 4,800 patients with symptomatic HF (NYHA Class II–IV) and 
LVEF 45%

up to 2 weeks ~240 weeks

Valsartan 160 mg BID

LCZ696 200 mg BID

LCZ696 
100 mg BID

On top of optimal background medications for co-
morbidities (excluding ACEIs and ARBs)

Primary outcome: CV death and total (first and recurrent) HF 
hospitalizations (anticipated ~1,721 primary events)

Valsartan 
80 mg BID*

Screening

3–8 weeks

Active run-in period

Double-blind treatment period
Randomization 1:1

Steering Cmt: S. Solomon, co-Chair, J. McMurray, Co-Chair, I. Anand, F. Zannad, A. Maggioni, M. Packer, M. Zile, B. Pieske, J. 
Rouleau, M. Redfield, C. Lam, D. Van Veldhuisen, F. Martinez, J. Ge, H. Krum, M. Pfeffer

Solomon et al. JACC-HF 2017



SGLT2 Inhibitors Block SGLT2 and Reduce 
Glucose and Na+ Reabsorption

Remaining glucose 

is reabsorbed by 

SGLT1 (10%)

Proximal tubule

Glucose

filtration

Reduced glucose and 

sodium reabsorption SGLT2

SGLT2

Glucose

SGLT2i

Increased urinary 

excretion of excess 

glucose

Sodium

Decrease in intracellular 

sodium concentration 

Based on this MOA, the 

following occur3:

• Diuresis

• Natriuresis

• HbA1c reduction

• Weight loss

• SBP reduction



EMPA-REG

Outcomes in SGLT-2 Trials
EMPAREG

CANVAS HF Hospitalizations

DECLARE



Two HFpEF Outcomes Trials with SGLT-2 
Inhibitors

DELIVER Study Design Overview 

35

Dapagliflozin 10 mg
SoC

Placebo
SoC

E R

Visit 1 2 3 4 5 6 7

Day 240 48030 1201-21 360

PACD SCV

≤6 
weeks

E=Enrolment; R=Randomization; SoC= Standard of Care; PACD=Primary Analysis Censoring Date; 
SCV=Study Closure Visit; 
LVH= Left Ventricular Hypertrophy; LAE= Left Atrial Enlargement

Months 8 161 4 12

8

600

20

ü Heart failure (NYHA class II-IV)

ü Typical symptoms/signs for HF for ≥6 
weeks

ü Requiring treatment with diuretic(s) 
for HF

ü LVEF >40% AND evidence of structural 
heart disease (LVH or LAE)

ü Elevated NT-pro BNP

ü Ambulatory OR Hospitalized (off 
intravenous heart failure therapy)

ü No iv diuretics within 24 hours prior 
to randomization

Primary endpoint
Time to first adjudicated event 
of either:
• CV death 
• Hospitalization for HF
• urgent HF visit

4700 randomized patients

ClinicalTrials.gov NCT03619213



InterAtrial Shunt Device

8"mm

LA

RA
8 mm

Feldman T…Shah SJ. Circ Heart Fail 2016

8"mm

LA

RA

IASD proposed mode of action: dynamic decompression of 
overloaded LA chamber by shunting blood from LA à RA

IASDCONTROL

Baseline

1 month

Baseline

1 month

Change in PCWP: Baseline to 1 month



BMJ 2003


