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Objectives

1. Understand the prevalence and significant of heart 
failure 

2. Recognize the pharmacological therapies used in heart 
failure

3. Evaluate the role of emerging device therapies 



Heart Failure is a Public Health Crisis

• Approximately 6.7 million people in the US have CHF 

• By 2050, >11 million people in the US

• HF mortality and hospitalization rates have been 
increasing since 2012

• Significant acceleration 2020-2021

• HF accounted for 45% of cardiovascular deaths in the US 
in 2021 

HF Stats 2024. HFSA



Lifetime risk of developing heart failure is 

now 1 in 4

1 million new HF cases are diagnosed each year

The proportion of younger patients with HF is increasing 
compared to older patients 



Heart Failure is Costly and Expensive 

In the US, total cost for heart failure care in 2020 was $43.6 
billion 

By 2030, an expected increase to $70 billion – 127% 
increase!

Cook C, Cole G, Asaria P, Jamil R, Francis DP. "The annual global economic burden of heart failure." Circulation: Heart 
Failure. 2014



Bhatnager et al. J Am Coll Cardiol HF. 2022 Aug, 10 (8) 571–580.



What is heart failure?

According to the American Heart Association and American 
College of Cardiology, 

 “A complex clinical syndrome that can result from any 
structural or functional cardiac disorder that impairs 
the ability of the ventricle to fill or eject blood”





Types of Heart Failure

Heart Failure with 
Preserved Ejection Fraction

=

Diastolic Heart Failure

Heart Failure with Reduced 
Ejection Fraction

=
Systolic Heart Failure  



Symptoms of HF 





Survival in Heart Failure 

Stage C/D

Stage B

Healthy

Stage A

Pandey A, et al. JACC Heart Fail. 2023;11(7):814–825



Heart Failure is a Progressive Disease 

Hsiao R. Contemporary Treatment of Acute Heart Failure. Prog Cardiovasc Dis. 2016 

Jan-Feb;58(4):367-78. 



Repeat Hospitalizations Predict Mortality 

Setoguchi S et al. Am Heart J. 2007;154(2):260–266.



Heart failure with reduced 
ejection fraction (HFrEF) 





Four Pillars of HF Therapy



Four Pillars of HF Therapy Reduce Mortality 
and Morbidity

The Pillar Common Names The "Job Description" The Big Benefit

1. The Stress Relievers Entresto (ARNI)
Widens blood vessels to 
lower "push-back" on the 
heart.

Lowers blood pressure and 
prevents heart stretching.

2. The Heart Protectors Carvedilol, Metoprolol
Keeps the heart from 
beating too fast or working 
too hard.

Allows the heart to rest and 
refill properly.

3. The Fluid Balancers Spironolactone
Blocks "scarring" hormones 
and prevents salt buildup.

Protects the heart’s shape and 
reduces swelling.

4. The Engine Tuners Jardiance, Farxiga
Helps the heart use energy 
better and clears excess 
sugar/salt.

Dramatically reduces hospital 
stays and protects kidneys.



Heart failure with preserved 
ejection fraction (HFpEF) 



Pathophysiology is driven by systemic inflammation 
resulting from comorbidities such as obesity, diabetes, and 
chronic kidney disease 

Inflammation causing microvascular dysfunction and 
fibrosis of the heart 



Traditional HFrEF Pillars of Therapy ≠ 
HFpEF Therapy 



Promising New Medications for HFpEF 

1. SGLT2 inhibitors 

2. Nonsteroidal mineralocorticoid receptor antagonist

3. GLP-1 receptor agonists

4. Angiotensin receptor neprilysin inhibitors 



SGLT2 inhibitors



Nonsteroidal Mineralocorticoid Receptor 
Antagonists (Finerenone)

First approved MRA to improve outcomes in EF ≥ 40%

Finerenone reduced the risk of cardiovascular death and 
total HF events by 16%

Steroidal MRAs (spironolactone or eplerenone) have not 
been shown to reduce CV death 

 Benefit was seen in CHF hospitalizations 



GLP-1 Receptor Agonists 

Mimic the natural incretin hormone GLP-1 

 Enhances insulin secretion

 Reduces glucagon

 Slows gastric emptying to promote satiety 

Promote significant weight loss and glycemic control 



STEP-HFpEF Trial. N Engl J Med. 2023 Sep 21;389(12):1069-1084.



GLP-1 Improves Cardiovascular Events in 
HFpEF 

Packer M; SUMMIT Trial Study Group. Tirzepatide for Heart Failure with Preserved 

Ejection Fraction and Obesity. N Engl J Med. 2025 Jan 30;392(5):427-437.



Frontiers of HFpEF Therapy 



Additional Therapies in HF



Chaudhry S. Patterns of weight change preceding hospitalization for heart failure. Circulation. 2007 Oct 2;116(14):1549-54



Remote Patient Monitoring Systems 

1. CardioMEMS 

2. Cordella PA Sensor



CardioMEMS

A picture containing object, lamp, table, phone

Description automatically generated

https://www.youtube.com/watch?v=IyN-nrtres0


Cardiomems Reduces Hospitalizations and 
Mortality 

Mortality Hospitalizations

Lindenfeld, J, Costanzo, M, Zile, M. et al. JACC. 2024 Feb, 83 (6) 682–694.



Barostim Device

Baroreflex activation therapy

Afferent signaling to the 
brain from the carotid sinus 
nerve to reduce sympathetic 
activity and increase 
parasympathetic signaling to 
the heart 

 







Durable left 
ventricular assist 

device



1. Current estimates of adult patients with advanced heart failure (HF) in the United States, with projected left ventricular assist device 
(LVAD) candidates. U.S. population estimate is derived from U.S. Census data. Estimate of HF prevalence is derived from latest 
American Heart Association (AHA) statistics.

2. J Heart Lung Transplant. 2019 Oct; 38(10): 1056-1066
3. O’Connell. Advanced Heart Failure Therapies Forum, Atlanta. 2013.

Transplants are considered the ‘gold standard’

in stage D… but the supply of donor hearts is limited

2
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1
2
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“Proposing heart 
transplantation to cure heart 
failure 
is analogous to proposing the 
lottery 
to cure poverty.”

             – LW Stevenson3



Left ventricular assist device (LVAD)

• A mechanical pump designed to 
increase the blood flow for patients 
who have heart failure. 

• Functions to take blood from the left 
ventricle and pumps it out of the aorta 
to the rest of the body 





https://www.youtube.com/watch?v=v44JXickIIo


Future Directions: Clinical Trials 
and Beyond 





AccuCinch Ventricular Restoration System 

https://youtu.be/MGD9_xt_llQ?t=30

https://youtu.be/MGD9_xt_llQ?t=30
https://youtu.be/MGD9_xt_llQ?t=30


Take Home Points 

• Heart failure is a prevalent, costly disease with 
significant morbidity and mortality 

• The “Four Pillars” are first-line and the gold standard in 
pharmacological treatments for HFrEF

• HFpEF is no longer untreatable 

• Innovative and new technologies include remote 
monitoring and devices that are under investigation 



Thank You!  
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