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Heart Failure Definition

Heart Failure Definition

· The inability to provide adequate cardiac 
output to the body at rest or with exertion, 
or to do so only in the setting of elevated 
cardiac filling pressures. 

· Clinically: A clinical syndrome characterized 
by breathlessness, fatigue and edema 
caused by an abnormality of the heart

-E. Braunwald modified by B. Borlaug and M. Redfield



Heart Failure Prevalence
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H2FPEF Score for the Dx of HFpEF



HFpEF represents a heterogeneous collection 
of conditions

• the presence of a left ventricular ejection fraction ≥50%, 

• evidence of impaired diastolic function and elevated natriuretic 
peptide levels, 

• all within the context of typical heart failure signs and symptoms. 



S & S in pts with HFpEF & HFrEFSimilar Signs and Symptoms in Patients with 
HFpEF and HFrEF
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HFpEF is steadily becoming 
“the predominant form of heart failure” 





HFpEF is a very heterogenous condition



Distinct Phenotypes

Younger , low 
BNP

Older, high BNP, 
CKD

DM, Obesity, 
OSA



HFpEF is not equal to DD



HFpEF is not equal to DD



HFpEF represents a collection of heterogeneous 
conditions that can sufficiently elevate left atrial 
pressures and precipitate clinical features of HF, 

in the context of a LVEF ≥50%. 







In HFpEF
the evil is Na/water 

overload





Is this paradigm true for HFpEF ?

• 1- Cardio-Vascular stimulation  >>> neuro-hormonal activation

• 2- Neuro-Hormonal activation (“measure” NH activity)

• 3- Antagonizing the NH activation >>> improved outcome



we cannot find a primary cardiac stimulus for 
NH activation 

• if the heart is the problem >>> there should be a low COP to explain 
the NH activation

• may be there is an art under-filling >>> look at the SVR >>> no 
difference

• we can not find a paper showing a primary CV stimulus for NH 
activation !



Hemodynamics of HFpEF & HTN pts 







ARB (Irbesartan) >>> did not work !



HF hospitalization 
the clinical manifestation of salt / water overload 

• no impact on it !



there must be sub-group !





Outcomes Trials in HFpEF

CHARM-Preserved PEP-CHF

I-PRESERVE TOPCAT



IMPORTANT
Is HFpEF really a kind of Hear Failure ?

• when we are talking about HF 

• in order to tell that HFpEF is a kind of HF >>> for which salt water 
retention & VO is originating within the heart >>> but we cant show 
that !





may be we are going to think more 
deeply >>> may be the problem is 

not the heart after all !



May be the heart is not the problem



“the kidney has a very special place in the heart”



“there is little evidence to suggest that a 
primary renal abnormality is responsible for 
excessive Na retention in heart failure 

Braunwald’s Heart disease 9th ed



HF: a syndrome of volume overload



the literature ?

65-70% of pts with CKD 
are excluded from trials 

with HFpEF !



If Na & fluid avidity not being driven by neuro-
hormonal stimulation (which is central for HFrEF) , 

then perhaps the kidney must be doing so 
“inappropriately” eg: a renal disorder.

James C. Fang, MD



if the kidney is responsible >>> these things 
and observation would be supportive

• Renal Impairement is common in HFpEF & associated with outcomes

• the issue of measuring the GFR

• RI can presage HFpEF >>> epidemiolog evidence why RI predispose to 
getting HFpEF in contrast to HFrEF

• RI can mediate CV dysfunction





there is an independent grade association 
with mortality

25000 pts 50% HFrEF & 
50% HFpEF >>> 

epidemiologic study >>> a 
graded association with 

Systolic HF & lowering the 
GFR + the exact same thing 
with HfpEF >>> suggesting 
the primacy of this issue 







Renal Dysfunction is a Clinical 
Risk for Incident HFpEF but not 

HFrEF



Cyt-c & Alburia has no impact on systolic HF but did seems to predict 
HfpEF !



8592 pts 28-75 yo PREVEND Study 11 y F/U 
UAE > 10 mg/L vs control

if measure of 
CKD >>> more 
prtend HfpEF ! 

so Cyt-c & 
Alburia has no 

impact on 
systolic HF but 
did seems to 

predict HfpEF !



CKD influences HFpEF









TOPCAT primary outcome (CV death, Hf Hosp)

Spironolactone

Placebo

HR = 0.89 (0.77 – 1.04) 
                 p=0.138

351/1723 (20.4%)

320/1722 (18.6%)

TOPCAT: 1°Outcome  
(CV Death, HF Hosp, or Resuscitated Cardiac Arrest)

Pfeffer et al. NEJM 2014;370(15):1383-92



TOPCAT by Region

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: Results by Region

Pfeffer MA et al. Circulation. 2015 Jan 6;131(1):34-42



Benefit of Aldi diminishes with increasing EF
TOPCAT: Benefit of Spironolactone Diminishes with Increasing Ejection Fraction

Solomon SD et al. Eur Heart J. 2015

Primary Outcome HF Hospitalization



HfpEF & HFrEF in ALLHAT



Consequences of Na & water overload
or

having overly distended veins & art

• stimulus for inflammation

• Oxid stress

• Elevated CVP

• Increased art stiffness (decreased distensibility)

• HTN ( a load on the heart)

• strong stimulus for increased adrenergic activity



HFrEF is a Neuro-hormonal state
HFpEF is an Inflammatory state



CKD as a risk factor for HFpEF



HFpEF is more ”reno” than “cardio”
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