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Heart Failure

◼ Complex clinical syndrome that can result from any 

structural or functional cardiac disorder that impairs the 

ability of the ventricle to fill with or eject blood.



Statistics

◼ Prevalence of 6.5 million people in the U.S.  960,000 new cases 

per year.

◼ Directly responsible for 8.5% of CV death per year.

◼ Contributes to 36% of CV death per year

◼ Most common Medicare diagnosis and also the most costly.

Heart Failure Society of America



Pathophysiology

◼ Ischemia → infarction → poor pump function → poor 

tissue perfusion →  compensatory increase in cardiac 

output caused by activation of neurohormonal axis 

(norepinephrine, arginine-vasopressin (AVP), angiotensin 

II, endothelin).



AMBOSS



Pathophysiology

◼ Norepinephrine – increased contractility, rate, vasoconstriction, 

sodium retention.

◼ AVP – retention of water to expand plasma volume.

◼ Angiotensin II – vasoconstriction, sodium retention, pathologic 

remodeling of the myocardium.

◼ Endothelin – vasoconstriction, inotropic effects.  Stimulates further 

secretion of AVP and aldosterone.
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Sackner-Bernstein JD, Mancini DM. JAMA. 1995;274:1462–1467.



Pathophysiology

◼ When these neurohormones are expressed on a chronic 

basis, a maladaptive pattern emerges, perpetuating heart 

failure.

◼ Two leading cause of death in these patients are 

progressive inotropic failure and arrhythmia.



Relation of Neurohumoral Activation to 
Myocardial Remodeling

Cardiac adrenergic 

RAAS signaling

Myocyte dysfunction 

Structural alteration

Improved function

Reverse remodeling

ACE Inhibitors and β-blocker 

therapy (ANP/BNP?)2

Relatively normal 

chamber size and 

geometry1

Remodeled Ventricle11. Cohn JN et al. J Am Coll Cardiol. 2000;35:569–582.

2. Burnett JC Jr. J Hypertens. 1999;17(suppl 1):S37–S43.



Diagnosis

◼ Clinical diagnosis – history and physical examination are 

key to making diagnosis.











Diagnosis

◼ BNP – 32 amino acid peptide secreted from ventricles of 

the heart.

◼ It is released in response to stretch and increased volume 

in the ventricles.

◼ Levels correlate with LVEDP and NYHA classification.



Diagnosis

◼ BNP- level of 100pg/ml has sensitivity of 90%, specificity of 76%, 
and accuracy of 83% of differentiating CHF from other causes of 
dyspnea.

◼ BNP level of 50pg/ml has negative predictive value of 96%.

◼ BNP level is more accurate than NHANES criteria (67%) and 
Framingham criteria (73%), the two criteria most commonly used 
to diagnose CHF.



BNP Levels of Patients Without CHF, With 
Baseline LV Dysfunction, and With CHF

Dao Q et al. J Am Coll Cardiol. 2001;37:379–385.
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Staging and classification
ACC/AHA staging 

system

NYHA functional 

classification system

A – At high risk for HF w/out 

structural heart disease or 

symptoms of HF

I – Cardiac disease but no 

symptoms of HF with ordinary 

activity

B – Structural heart disease w/out 

symptoms

II – Cardiac disease that limits 

function slightly.  Symptoms with 

ordinary activity.

C – Structural heart disease with 

prior or current symptoms of HF

III – Cardiac disease that limits 

function significantly.  Symptoms 

with less than ordinary activity.

D – Refractory HF requiring 

specialized interventions

IV – Symptoms with any physical 

activity and may occur at rest.









Management – Nonpharmacologic therapy 

◼ Screen for htn, dm, dyslipidemia.

◼ Tobacco cessation, elimination of alcohol consumption.

◼ Exercise – in patients with symptomatic chronic heart failure, it 
has been linked to reduced mortality and hospital admission.

◼ Dietary sodium reduction – in patients with edema and/or 
hypertension.

◼ Daily Weights and diuretic adjustments.



Delivers insight into the early onset of worsening HF to more proactively 

manage HF patients and improve outcomes

cardiomems™ HF System:
Provides clarity in the management of heart failure

Pulmonary Artery 

Pressure Sensor

Patient 

Electronics 

System

Merlin.net™
PCN

Target location for 

PA pressure 

sensor

Abraham WT, Lancet, 2011









Pharmacologic therapy 

◼ ACE-I/ARB

◼ Beta-Blocker

◼ Hydralazine/Nitrate

◼ Aldosterone inhibitor

◼ Diuretic

◼ Digoxin



Pharmacologic therapy 

◼ Sacubitril/valsartan (Entresto)

◼ Vericiguat (Verguvo)

◼ Dapaglifozin (Farxiga), Empaglifozin (Jardiance)

◼ Ivabradine (Corlanor)
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VALIANT

Valsartan Captopril Combination

All cause 

mortality (n,%)

979(19.9) 958(19.5) 941(19.3)

CV Death 870(16.8) 830(16.9)

CV Death or MI 1103(22.4) 1132(23.1)

CV Death or HF 1326(27.0) 1335(27.1)

CV Death, MI, 

or HF

1529(31.1) 1567(31.9)
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COMET trial

End point Carvedilol 

(n=1511) 

(%) 

Metoprolol 

(n=1518) 

(%) 

HR

(95% CI) 

p 

All-cause 

mortality 

33.9 39.5 0.83

(0.74-0.93) 

0.0017 

All-cause 

mortality or all-

cause 

hospitalization 

73.9 76.4 0.93

(0.86-1.10) 

0.1222 



Initial Target

Bisoprolol 1.25 / 24h 10 / 24h

Carvedilol 3.125 / 12h 25 / 12h

Metoprolol Succinate 12,5-25 / 24h 200 / 24h

• Start Low, Increase Slowly
• Increase the dose every 2 - 4 weeks

ß-Adrenergic Blockers
Dose (mg)
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EPHESUS: Eplerenone Post-Acute Myocardial 
Infarction Heart Failure Efficacy and Survival Study

Months after randomization
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A-Heft

ISDN +

Hydralazine Placebo P

Primary composite score -0.1 -0.5 .01

Components of primary composite 

score:

All-cause mortality (%) 6.2 10.2 .02

First hospitalization for heart failure 

(%)

16.4 24.4 .001

Change in quality of life score at 6 

mos

-5.6 -2.7 .02
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Entresto
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Entresto















Entresto and BNP





Corlanor 

Blocks the hyperpolarization-activated 

cyclic nucleotide-gated (HCN) channel 

responsible for the cardiac pacemaker 

I f current, which regulates heart rate.



Corlanor



Ivabradine (SHIFT Trial)



Farxiga(Dapagliflozin), 

Jardiance(Empagliflozin)

◼ SGLT2 inhibitors inhibit the coupled reabsorption of 

sodium and glucose from the proximal tubules, thereby 

increasing renal glucose and sodium excretion





Farxiga





Jardiance

















Verquvo

◼ Verquvo is a soluble guanylate cyclase (sGC) stimulator 
that independently and synergistically with NO, 
vericiguat increases intracellular cGMP levels, causing 
smooth muscle relaxation and vasodilation.



















Management – Nonpharmacologic therapy

◼ ICD/CRT-D therapy.



MADIT II - Moss AJ. N Engl J Med. 2002;346:877-83.
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2022 Update



Top 10 Take-Home Messages

•Guideline-directed medical therapy (GDMT) for heart failure (HF) with reduced 

ejection fraction (HFrEF) now includes 4 medication classes that include sodium-

glucose cotransporter-2 inhibitors (SGLT2i).

•SGLT2i have a Class of Recommendation 2a in HF with mildly reduced ejection 

fraction (HFmrEF). Weaker recommendations (Class of Recommendation 2b) are 

made for ARNi, ACEi, ARB, MRA, and beta blockers in this population.

•New recommendations for HFpEF are made for SGLT2i (Class of Recommendation 

2a), MRAs (Class of Recommendation 2b), and ARNi (Class of Recommendation 2b). 

Several prior recommendations have been renewed including treatment of 

hypertension (Class of Recommendation 1), treatment of atrial fibrillation (Class of 

Recommendation 2a), use of ARBs (Class of Recommendation 2b), and avoidance of 

routine use of nitrates or phosphodiesterase-5 inhibitors (Class of Recommendation 3: 

No Benefit).

•Improved LVEF is used to refer to those patients with previous HFrEF who now have 

an LVEF >40%. These patients should continue their HFrEF treatment.

•Value statements were created for select recommendations where high-quality, cost-

effectiveness studies of the intervention have been published.



•Amyloid heart disease has new recommendations for treatment including screening 

for serum and urine monoclonal light chains, bone scintigraphy, genetic sequencing, 

tetramer stabilizer therapy, and anticoagulation.

•Evidence supporting increased filling pressures is important for the diagnosis of HF if 

the LVEF is >40%. Evidence for increased filling pressures can be obtained from 

noninvasive (eg, natriuretic peptide, diastolic function on imaging) or invasive testing 

(eg, hemodynamic measurement).

•Patients with advanced HF who wish to prolong survival should be referred to a team 

specializing in HF. A HF specialty team reviews HF management, assesses suitability 

for advanced HF therapies, and uses palliative care including palliative inotropes 

where consistent with the patient’s goals of care.

•Primary prevention is important for those at risk for HF (stage A) or pre-HF (stage B). 

Stages of HF were revised to emphasize the new terminologies of “at risk” for HF for 

stage A and pre-HF for stage B.

•Recommendations are provided for select patients with HF and iron deficiency, 

anemia, hypertension, sleep disorders, type 2 diabetes, atrial fibrillation, coronary 

artery disease, and malignancy.



Paul A. Heidenreich. Circulation. 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, Volume: 145, Issue: 18, 

Pages: e876-e894, DOI: (10.1161/CIR.0000000000001062) 

© 2022 by the American Heart Association, Inc., the American 

College of Cardiology Foundation, and the Heart Failure Society of 

America.





Cardiac Contractility Modulation



Thank you!
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