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Universal Definition of HF
The Universal Definition of HF requires symptoms and/or signs of HF caused by 
structural/functional cardiac abnormalities and at least 1 of the following: 

1) elevated natriuretic peptides; 

2) objective evidence of cardiogenic pulmonary or systemic congestion.

Universal Definition and Classification of Heart Failure - Journal of Cardiac Failure

https://onlinejcf.com/article/S1071-9164(21)00050-6/fulltext




Epidemiology of Heart Failure | Circulation Research

Stages and Classes of Heart Failure

https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.121.318172








Treatment of HFrEF



Treatment of HFrEF
Guideline-directed medical therapy (GDMT) for HF with reduced ejection fraction (HFrEF) now includes 
4 medication classes that include SGLT2i.  In symptomatic HFrEF, the following therapies reduce 
morbidity and mortality

● Renin angiotensin inhibition - ARNi (angiotensin receptor-neprilysin inhibitors), ACEi, ARB
● Beta blockers - carvedilol, metoprolol succinate, bisoprolol
● MRA - spironolactone, eplerenone

○ Recommended if eGFR >30 mL/min/1.73 m2 and serum potassium is <5.0 mEq/L.
● SGLT2i - dapagliflozin (HFref), empagliflozin (HFref, HFpEF)

○ SGLT-2i is recommended to reduce hospitalizations and CV mortality REGARDLESS of 
diabetes status and regardless of HF class.

○ Gliflozins in the Management of Cardiovascular Disease | New England Journal of Medicine

● Loop Diuretics - utilized AS NEEDED.  Only use when fluid status needs to be optimized.  Stop them 
if possible.

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: Executive Summary: A Report of the American College of Cardiology/American Heart Association Joint Committee on 
Clinical Practice Guidelines | JACC

https://www.nejm.org/doi/full/10.1056/NEJMra2115011
https://www.jacc.org/doi/10.1016/j.jacc.2021.12.011
https://www.jacc.org/doi/10.1016/j.jacc.2021.12.011




Treatment of HFmrEF



Treatment of HFmrEF
If previously or currently symptomatic, 4 drug GDMT should be continued or considered.

● Renin angiotensin inhibition - ARNi (angiotensin receptor-neprilysin inhibitors), ACEi, ARB
● Beta blockers - carvedilol, metoprolol succinate, bisoprolol
● MRA spironolactone, eplerenone

○ Recommended if eGFR >30 mL/min/1.73 m2 and serum potassium is <5.0 mEq/L.
● SGLT2i dapagliflozin (HFref), empagliflozin (HFref, HFpEF)

○ SGLT-2i is recommended to reduce hospitalizations and CV mortality REGARDLESS of 
diabetes status and regardless of HF class.

○ Gliflozins in the Management of Cardiovascular Disease | New England Journal of Medicine

● Loop Diuretics - utilized AS NEEDED.  Only use when fluid status needs to be optimized.  Stop them 
if possible.

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: Executive Summary: A Report of the American College of Cardiology/American Heart Association Joint Committee on 
Clinical Practice Guidelines | JACC

https://www.nejm.org/doi/full/10.1056/NEJMra2115011
https://www.jacc.org/doi/10.1016/j.jacc.2021.12.011
https://www.jacc.org/doi/10.1016/j.jacc.2021.12.011




Treatment of HFpEF



2023 ACC Expert Consensus Decision Pathway on 
Management of Heart Failure With Preserved 

Ejection Fraction

● HFpEF is underrecognized
● 50% of HF is HPpEF
● Outcomes comparable to HFrEF
● May be more common in women.  

○ Pre-eclampsia increases risk. 
● Obesity is a risk factor.  
● BNP issues

○ Obesity can lower BNP levels
○ BNP levels generally lower in HFpEF
○ Renal disease can raise BNP

● Risk factors: 
○ Dyspnea
○ Edema
○ Older age
○ Obesity
○ Diabetes
○ HTN
○ Afib

● Mimics: renal dz, infiltrative cardiomyopathy, liver dz, …etc

H2FPEF Score for Heart Failure with 
Preserved Ejection Fraction

What is HFpEF?

https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec4
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec4
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec4
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec8:%7E:text=6.4.2.%20Cardiac%20Mimics
https://www.mdcalc.com/calc/10105/h2fpef-score-for-heart-failure-with-preserved-ejection-fraction
https://www.mdcalc.com/calc/10105/h2fpef-score-for-heart-failure-with-preserved-ejection-fraction


Treatment of HFpEF

● SGLT2i - dapagliflozin (HFref), empagliflozin (HFref, HFpEF)
○ Reduce hospitalizations and CV mortality REGARDLESS of diabetes status and regardless of 

HF class.
○ 2023 ACC Expert Consensus Decision Pathway on Management of Heart Failure With Preserved Ejection Fraction: A 

Report of the American College of Cardiology Solution Set Oversight Committee - ScienceDirect
○ Gliflozins in the Management of Cardiovascular Disease | New England Journal of Medicine

● Loop Diuretics - utilized AS NEEDED.
● Renin angiotensin inhibition - ARNi (angiotensin receptor-neprilysin inhibitors), ACEi, ARB
● MRA - spironolactone, eplerenone
● Beta blockers - carvedilol, metoprolol succinate, bisoprolol

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: Executive Summary: A Report of the American College of Cardiology/American Heart Association Joint Committee on 
Clinical Practice Guidelines | JACC

https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9:%7E:text=7.1.1.%20Sodium%2DGlucose%20Cotransporter%2D2%20Inhibitors
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9
https://www.nejm.org/doi/full/10.1056/NEJMra2115011
https://www.jacc.org/doi/10.1016/j.jacc.2021.12.011
https://www.jacc.org/doi/10.1016/j.jacc.2021.12.011




2023 ACC Expert 
Consensus Decision 
Pathway: Management 
of HFpEF

https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9:%7E:text=7.1.%20Guideline%2DDirected%20Medical%20Therapy%20for%20HFpEF
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9:%7E:text=7.1.%20Guideline%2DDirected%20Medical%20Therapy%20for%20HFpEF
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9:%7E:text=7.1.%20Guideline%2DDirected%20Medical%20Therapy%20for%20HFpEF
https://www.sciencedirect.com/science/article/pii/S0735109723050982?via%3Dihub#sec9:%7E:text=7.1.%20Guideline%2DDirected%20Medical%20Therapy%20for%20HFpEF


Fluid and Sodium 
Restriction
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Evidence of Elevated LV Pressures

Clinical Evidence
● Dyspnea on exertion or at rest (due 

to pulmonary congestion)
● Orthopnea and paroxysmal 

nocturnal dyspnea (suggesting 
elevated pulmonary venous pressure)

● Peripheral edema
● S3 heart sound (suggests increased 

LV filling pressure and volume 
overload)

● Jugular venous distension (JVD)
and hepatojugular reflux (if right 
heart involvement)

Biomarkers

● Brain Natriuretic Peptide 
(BNP) or NT-proBNP
○ Elevated levels indicate 

increased ventricular wall 
stress, which correlates 
with high LVFP.



Echocardiographic Evidence (Doppler and Tissue 
Doppler Imaging)

● E/A Ratio on Mitral Inflow Doppler:
○ E/A > 2 suggests restrictive filling and high LVFP.
○ E/A < 0.8 with increased E-wave deceleration 

time can indicate impaired relaxation but may still 
have elevated LVFP if left atrial pressure is high.

● Mitral E/e’ Ratio (Tissue Doppler Imaging)
○ E/e’ > 14 suggests elevated LVFP.

● Left Atrial Volume Index (LAVI)
○ >34 mL/m² suggests chronically increased LVFP.

● Tricuspid Regurgitation (TR) Velocity
○ >2.8-3.0 m/s suggests increased pulmonary 

artery pressures, indirectly indicating increased 
LVFP.

● Pulmonary Venous Flow Pattern (assessed via 
Doppler)
○ Decreased systolic fraction and increased 

diastolic flow suggest elevated left atrial 
pressure.

Evidence of Elevated LV Pressures

Invasive Hemodynamic Measurements 
(Gold Standard)

● Pulmonary Capillary Wedge 
Pressure (PCWP)
○ >15 mmHg (normal is 8-12 

mmHg) is indicative of 
increased LVFP.

● Left Ventricular End-Diastolic 
Pressure (LVEDP)
○ >16 mmHg suggests elevated 

LV filling pressures.
● Right Heart Catheterization

○ Can confirm elevated PCWP
and mean left atrial pressure
in heart failure patients.



BNP and NT-proBNP Cutoff Values in Chronic Kidney Disease (CKD) for Heart Failure Diagnosis
Since renal failure can independently elevate BNP and NT-proBNP, different cutoff values are recommended to distinguish heart failure (HF) from elevations due to kidney 
dysfunction. BNP and NT-proBNP rise with worsening kidney function, even without heart failure.



BNP Interpretation

Fig. 5. Use of natriuretic peptide testing for diagnosis of acute heart failure. In patients with suspected acute HF, a BNP cut off concentration of 100 pg/mL provides an excellent 
NPV to exclude the presence of HF, while higher values (>400 pg/mL) deliver excellent positive predictive value (PPV). For NT-proBNP, age-dependent rule-in cut-offs are 
preferred (450/900/ 1800 pg/mL). However, independent of age, an NT-proBNP concentration <300 pg/mL provides a very high NPV for HF.  
Natriuretic Peptides: Role in the Diagnosis and Management of Heart Failure: A Scientific Statement From the Heart Failure Association of the European Society of Cardiology, Heart Failure Society 
of America and Japanese Heart Failure Society

https://onlinejcf.com/action/showPdf?pii=S1071-9164%2823%2900064-7
https://onlinejcf.com/action/showPdf?pii=S1071-9164%2823%2900064-7
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Podcast References
● #458 Heart Failure with Reduced Ejection Fraction – The Curbsiders
● #460 Heart Failure with Preserved Ejection Fraction – The Curbsiders
● Cardio Nerds: Decipher the Guidelines: 2022 AHA / ACC / HFSA 

Guideline for The Management of Heart Failur
● 412: The Biology of Transthyretin amyloid cardiomyopathy (ATTR-CM) 

with Dr. Daniel Judge

https://thecurbsiders.com/curbsiders-podcast/458-heart-failure-with-reduced-ejection-fraction
https://thecurbsiders.com/curbsiders-podcast/460-heart-failure-with-preserved-ejection-fraction
https://www.cardionerds.com/2022-hfguidelines/
https://www.cardionerds.com/2022-hfguidelines/
https://www.cardionerds.com/412-the-biology-of-transthyretin-amyloid-cardiomyopathy-attr-cm-with-dr-daniel-judge/
https://www.cardionerds.com/412-the-biology-of-transthyretin-amyloid-cardiomyopathy-attr-cm-with-dr-daniel-judge/
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