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HFpEF

• 50% or more (40-71%) of patients with CHF have 
preserved LV systolic function.

• HFpEF is an increasingly frequent hospital 
discharge.

• Outcomes (hospitalization, death) “approach” 
those of HFrEF.

• “The fundamental pathophysiological
perturbation leading to heart failure with a 
preserved ejection fraction remains incompletely 
defined…”





Walter J. Paulus, and Carsten Tschöpe JACC 2013;62:263-
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Secondary Causes of Diastolic 
Dysfunction

• Primary Myocardial diseases
– Dilated cardiomyopathy
– Hypertrophic cardiomyopathy
– Infiltrative cardiomyopathy

• Secondary Myocardial diseases
– Hypertension
– Aortic stenosis
– Congenital heart disease

• Coronary artery disease
– Ischemia
– Infarction

• Pericardial disease
– Tamponade
– Contriction



HFpEF Epidemiology

• In the general population, patients with HFpEF
are usually older women with a history of 
hypertension and atrial fibrillation.

• Obesity, diabetes mellitus, and hyperlipidemia
are also highly prevalent in HFpEF:
– HTN more common in patients with HFpEF

– MI more common in patients with HFrEF

• Disordered breathing in CHF:
– Central sleep apnea more common in HFrEF

– Obstructive sleep apnea more common in HFpEF

JACC Vol. 43, No. 3, 2004 



Characteristics of Patients with Heart Failure and Preserved or Reduced Ejection Fraction

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

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



Common Factors that Precipitate 
Acute Decompensated Heart Failure

• Non-adherence with medication regimen, sodium and/or fluid restriction

• Acute myocardial ischemia

• Uncorrected high blood pressure

• AF and other arrhythmias

• Recent addition of negative inotropic drugs (e.g., verapamil, nifedipine, diltiazem, 
beta blockers, other antiarrhythmics)

• Pulmonary embolus

• Initiation of drugs that increase salt retention (e.g., steroids, thiazolidinediones, 
NSAIDs)

• Excessive alcohol or illicit drug use

• Endocrine abnormalities (e.g., diabetes mellitus, hyperthyroidism, hypothyroidism)

• Concurrent infections (e.g., pneumonia, viral illnesses)

• Additional acute cardiovascular disorders (e.g., valve disease endocarditis, 
myopericarditis, aortic dissection)



Troponins in CHF



J Am Coll Cardiol 2010;56:1071–8



Diastolic dysfunction is not HFpEF

• Diastolic dysfunction is an echo finding, an aging 
phenomenom and a consequence of chronic disease such 
as HTN, diabetes, CAD, obesity, deconditioning and renal 
dysfunction.

• HFpEF is a clinical syndrome manifest as 
– dyspnea (DOE, orthopnea, PND, at rest), 
– fatigue, tiredness,
– fluid retention (JVD, peripheral edema, interstitial pulmonary 

edema), 
– suggested by elevated markers (BNP, pro-BNP) 
– in the face of normal LV systolic function 

• absent significant contributing valvular heart disease after excluding 
other cardiac and non-cardiac etiologies (infiltrative/restrictive CM, 
PE, COPD, sleep apnea, pulmonary HTN, etc.)



NEJM 1971, 285, 1441-46



Diastolic Dysfunction

• Impaired LV relaxation

• Reduced restoring 
forces, reduced early 
diastolic suction

• Increase LV chamber 
stiffness

• All leading to 
increased LV filling 
pressures





Is diastolic dysfunction present?













Exclusions!

• The approach starts with mitral inflow velocities 
and is applied in the absence of
– atrial fibrillation (AF), 
– significant mitral valve disease 

• (at least moderate mitral annular calcification [MAC], 
• any mitral stenosis
• or mitral regurgitation [MR] of more than moderate severity,
• mitral valve repair or prosthetic mitral valve), 

– LV assist devices,
– left bundle branch block, 
– and ventricular paced rhythm.

(J Am Soc Echocardiogr 2016;29:277-314.)











Is LAP elevated?



PCWP = 1.24 * (E/e’) + 1.9 

e’ = (e’ lateral + e’ septal) / 2



Plot of PCWP vs E/Ea in 100 initial patients.

Sherif F. Nagueh et al. Circulation. 1998;98:1644-1650

Copyright © American Heart Association, Inc. All rights reserved.





PA systolic pressure =  4 X (TR velocity)2 + RA pressure



X











Mitral Stenosis

• Enlarged LA

• Afib

• Older women





(Circ J 2015; 79: 954 – 959)



Obstructive Sleep Apnea and Diastolic 
Dysfunction

(Circulation. 2005;112:375-383.)



Treatment of HFpEF



ACEI in HFpEF











Βeta blockers in diastolic dysfunction



(Circulation. 2006;114:397-403.)

• Digoxin in HFpEF
offers no 
significant 
improvement in 
all cause, 
cardiovascular or 
heart failure 
mortality or 
hospitalization.



Incidence Rates of the Primary Composite Outcome, Its Components, and Additional 

Secondary Outcomes.

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







Pooled and individual estimates of relative risk (RR) and 95% CI of the primary outcome all-

cause mortality for different therapies. 

Sean Lee Zheng et al. Heart doi:10.1136/heartjnl-2017-311652Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.



Pooled and individual estimates of relative risk (RR) and 95% CIs of the secondary outcome 

cardiovascular mortality for different therapies. 

Sean Lee Zheng et al. Heart doi:10.1136/heartjnl-2017-311652Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.



Pooled and individual estimates of relative risk (RR) and 95% CI of the secondary outcome 

heart failure hospitalisation for different therapies. 

Sean Lee Zheng et al. Heart doi:10.1136/heartjnl-2017-311652Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.



Pharmacological Treatment for Stage C HF 
With Preserved EF

I B

Systolic and diastolic blood pressure 
should be controlled in patients with 
HFpEF in accordance with published 
clinical practice guidelines to prevent 
morbidity

2013 recommendation 
remains current.

I C
Diuretics should be used for relief of 
symptoms due to volume overload in 
patients with HFpEF.

2013 recommendation 
remains current.

COR LOE Recommendations
Comment/
Rationale



IIa C

Coronary revascularization is reasonable in 
patients with CAD in whom symptoms 
(angina) or demonstrable myocardial 
ischemia is judged to be having an adverse 
effect on symptomatic HFpEF despite 
GDMT.

2013 
recommendation 
remains current.

IIa C

Management of AF according to published 
clinical practice guidelines in patients with 
HFpEF is reasonable to improve 
symptomatic HF.

2013 
recommendation 
remains current.

COR LOE Recommendations
Comment/
Rationale

Pharmacological Treatment for Stage C HF 
With Preserved EF

IIa C

The use of beta-blocking agents, ACE 
inhibitors, and ARBs in patients with 
hypertension is reasonable to control blood 
pressure in patients with HFpEF.

2013 
recommendation 
remains current.



IIb B-R

In appropriately selected patients with 
HFpEF (with EF ≥45%, elevated BNP levels 
or HF admission within 1 year, estimated 
glomerular filtration rate >30 
mL/min, creatinine <2.5 mg/dL, potassium 
<5.0 mEq/L), aldosterone receptor 
antagonists might be considered to 
decrease hospitalizations.

NEW: Current 
recommendation 
reflects new RCT 
data. 

Pharmacological Treatment for Stage C HF 
With Preserved EF

COR LOE Recommendations
Comment/
Rationale

IIb B
The use of ARBs might be considered to 
decrease hospitalizations for patients with 
HFpEF.

2013 
recommendation 
remains current.



Pharmacological Treatment for Stage C HF 
With Preserved EF

COR LOE Recommendations
Comment/
Rationale

III: No 
Benefit

B-R

Routine use of nitrates or 
phosphodiesterase-5 inhibitors to increase 
activity or QoL in patients with HFpEF is 
ineffective.

NEW: Current 
recommendation 
reflects new data 
from RCTs.

III: No 
Benefit

C
Routine use of nutritional supplements is 
not recommended for patients with 
HFpEF.

2013 
recommendation 
remains current.



Coding criteria for HFpEF?



Journal of the American College of Cardiology Vol. 37, No. 4, 2001

Total Survivors Non-
survivors

LVEF (%) 24 +/- 12 25 +/- 13 19 +/- 10



Journal of the American College of Cardiology Vol. 39, No. 11, 2002 



Summary

• HFpEF is similar in frequency and prognosis to 
HFrEF.

• HFpEF is defined by clinical symptoms, lab and 
radiographic findings in the absence of 
alternative (valvular/OSA/comorbidities) 
explanations, with normal LVEF and mitral inflow, 
tissue Doppler, pulmonary vein inflow findings 
consistent with diastolic dysfunction.

• Echo findings of elevated left atrial pressures 
indicate opportunity for improvement in 
symptoms with diuretic therapy.



Summary (continued)

• Medical therapy of HFrEF cannot be 
extrapolated to HFpEF:

– ACEI, ARB, BB, spironolactone do NOT improve 
mortality risk:

– ARB, BB and spironolactone offer minimal 
evidence in reducing hospitalization;

– Control of BP and HR (esp in Afib), myocardial 
revascularization are LOE Class C 
recommendations.



Summary (continued)

• The four recommended variables for 
identifying diastolic dysfunction and their 
abnormal cutoff values are 

– annular e’ velocity: septal e’ < 7 cm/sec, lateral e’ 
< 10 cm/sec, 

– average E/e’ ratio > 14,

– LA volume index > 34 mL/m2, 

– and peak TR velocity > 2.8 m/sec.



Summary (continued)



Summary (continued)



Summary (continued)

• Markers for diastolic dysfunction in patients 
with systolic dysfunction offer evidence of 
prognostic significance.
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