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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

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

HF Stats 2024. HFSA UCI Health



Lifetime risk of developing heart failure is
nowlin4g

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 S70 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
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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”



EJECTION FRACTION (EF)

1. DIASTOLE (RELAXED & FULL) B A 2. SYSTOLE (CONTRACTED & PUMPING)

Stroke Volume (SV):
80 mL (Pushed Out)

Volume (EDV):
120 mL (100% Full) (ESV):

End-Diastolic ]
40 mL (Remaining)

End-Systolic Volume]

Left ventricle

EJECTION FRACTION (EF) CALCULATION J

RESULT: EF = 66% (Normal Range)
EF (%) = Str?ke V.olume ) % 100
End-Diastolic Volume
Normal Borderline Low
EF(%)=( 80.mt )x100=66°/o
k. 120 mL 3 [Normal Range: 50% - 70%)




Types of Heart Failure

Heart Failure with Heart Failure with Reduced
Preserved Ejection Fraction Ejection Fraction

Diastolic Heart Failure Systolic Heart Failure



SYMPTOMS o

Swelling in the Shortness
ankles, feet, . Rapid or of breath
legs or tummy irregular heartbeat
Trouble l:l_'reathing
(@

. Extreme
tiredness or
weakness

ﬁ1 wa

Rapid changes
in weight

Feelm when lying down
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leading
cause of

COMMON
CAUSES

Coronary artery  Heart attack Diabetes High blood Heart rhythm

disease pressure disorders
* Congenital heart problems

®
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For more information, visit CardfoSmart.org/HeartFaﬂure

* Heart inflammation

* Valve problems
-

¥ @ACCinTouch #CardioSmart




I,
HF Severity: ACC/AHA Stages and NYHA Functional
Classification

ACCF/AHA
Stages
NYHA Class | Class |l Class llI Class IV
Functional = No limitation of = Slight limitation of « Marked limitation of « Unable to carry on
. g- . physical activity physical activity physical activity any physical activity
Classification * Ordinary physical » Comfortable at rest » Comfortable at rest without symptoms of
activity does not * Ordinary activity - Less than ordinary HF, or symptoms of
cause symptoms results in activity results in HF at rest
of HF symptoms of HF symptoms of HF
Modified from 2013 ACCF/AHA Guideline Class llla Class lllb

SPOTLIGHT for the Management of Heart Failure. Yancy

* No dyspnea at rest  Recent dyspnea at rest
semies CW, et al. Circulation. 2013;128:€240-e327 ysp yo0

14




Survival in Heart Failure
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Heart Failure is a Progressive Disease
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Repeat Hospitalizations Predict Mortality
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Heart failure with reduced
ejection fraction (HFrEF)

UCI Health



Heart Failure Pathophysiology
» Reduced Cardiac Output

Myocardial Injury T

} Carotid baroreceotor stimulation
{ Renal perfusion

v

<+— Activation of the SNS
Activation of the RAAS —»

_o[BNP
ANP

T Heart Rate and inotropy Vasoconstriction - T afterload
(from 1ncreased angiotensin II)

Myocardial toxicity Hemodynamic alterations - T preload

(from increased aldosterone)

RAAS Inhibited by:
ACE Inihitors
Angiotensin receptor blockers
Aldosterone antagonists
ADH Antagonists

SNS Inhibited by:
Beta-blockers

Negative remodeling
Worsened LV Function

RAAS = Renin Angiotensin Aldosterone System
SNS = Sympathetic Nervous System

BNP = B-type Natriuretic Peptide

ANP = A-type Matriuretic Peptide
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Symptoms of heart failure




Four Pillars of HF Therapy

RAAS Inhibitors Beta Blockers

Mineralocorticoid

Receptor SGLT2 inhibitors
Antagonists




Four Pillars of HF Therapy Reduce Mortality
and Morbidity

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

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

Lowers blood pressure and
prevents heart stretching.

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

Allows the heart to rest and
refill properly.

Blocks "scarring" hormones  Protects the heart’s shape and

3. The Fluid Balancers Spironolactone ) .
P and prevents salt buildup. reduces swelling.

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

Dramatically reduces hospital
stays and protects kidneys.




Heart failure with preserved
ejection fraction (HFpEF)

UCI Health



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

RAAS Inhibit” ‘ 1 Blockers

Receptor 2 inhibitors
Antagonists




Promising New Medications for HFpEF

SGLT2 inhibitors
2. Nonsteroidal mineralocorticoid receptor antagonist
GLP-1 receptor agonists

4. Angiotensin receptor neprilysin inhibitors



SGLT2 inhibitors
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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: Key Results at 52 Weeks

@ Trial Overview *** Dual Primary Endpoints Y Key Secondary Endpoints

|
28 PATIENTS e
HFpEF (LVEF 245%) " oA T
Obesity (BMI 230 kg/m?) e il
No Diabetes (N=529)

+16.6 pts | -13.3% || *21.5 | 4359

meters
(vs. +8.7 pts Placebo) (vs. -2.6% Placebo) (vs. +1.2 m Placebo) L (vs. -7.3% Placebo)

INTERVENTION

Semaglutide

2.4 mg

(Once Weekly) 1-YEAR

it |_l_l [IE E

PERIOD

gll| Placebo S¥mptqm & Significant Increased sRedtuce_d
J unction Weight Loss Walk Distance pRraiilic

Improvement Inflammation

All differences p < 0.001

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

UCI Health




GLP-1 Improves Cardiovascular Events in
HFpEF

1009 209 Hazard ratio, 0.62 (95% Cl, 0.41-0.95)
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Packer M; SUMMIT Trial Study Group. Tirzepatide for Heart Failure with Preserved
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Frontiers of HFpEF Therapy

/ THE NEW TRIANGLE OF HFpEF THERAPY \

1. SGLT2 INHIBITORS
(e.g., EMPAGLIFLOZIN, DAPAGLIFLOZIN)
TARGETS: HEMODYNAMICS & ENERGETICS

MECHANISMS: Osmotic Diuresis, Improved
Myocardial Energetics, Reduced Inflammation

KEY TRIALS: EMPEROR-Preserved, DELIVER

4th  ARNI —p

PILLAR " (esp. lower
EF/Women)

The New

3. NON-STEROIDAL MRAs ‘
Triangle of

(e.g., FINERENONE)

0 2. GLP-1 RECEPTOR AGONISTS
(e.g., SEMAGLUTIDE)

TARGETS: METABOLIC HFpEF ‘ TARGETS: FIBROSIS &
INFLAMMATION & OBESITY Management / RENAL PROTECTION
MECHANISMS: Weight Loss, MECHANISMS: Reduced
Better Glycemic Control, £ - 1 Myocardial/Renal Fibrosis,
Improved Exercise Capacity  ples v Less Hyperkalemia risk than
(1 KCCQ score) steroidal MRAs

KEY TRIALS: STEP-HFpEF

KEY TRIALS: FINEARTS-HF /

< e




Additional Therapies in HF

UCI Health



—o— Controls Cases

Daily Weight Change, Mean

-5 ] LI I B | LI LI 1 LI | L L L L L LI LI L LI L LI I | L L L LI |

40 35 30 25 20 15 10
Days

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 N 7

SNV
g0




CardioMEMS

PRESSURE MONITOR Controlling heart failure

R ) A new study found that a monitor inserted in the pulmonary artery

that transmits blood-pressure data through an external module to 8
doctor can help to decrease hospitalizations.

PULMONARY N

ARTE

TREATING PHYSICIAN
VIA SECURE WEBSITE

J—

-

source: CardioMEMS AARON HARDEN DISPATCH



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

Cardiomems Reduces Hospitalizations and
Mortality

Mortality Hospitalizations
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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

Signals sent to
brainstem

caroitd | Brainstem sends signals to...
Barorecepors | Hoart: | Heart Rate

{ Contractility
Blood Vessels: 4 Constrction
Kideneys  { Fluid Retention

¥

Therapeutic Effect:
Improved Heart Function
& Reduced Symptoms




Carotid Sinus
Bulb

Carotid Artery

UCI Health



Exercise Capacity Quality of Life NT-proBNP
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Durable left
ventricular assist
device

UCI Health



Transplants are considered the ‘gold standard’
in stage D... but the supply of donor hearts is limited

“Proposing heart
transplantation to cure heart

failure 670’000 25,000

is analogous to proposing the new cases of opp_roprlufe
lottery candidates for

to cure poverty.” advanced
therapies*

2,500 . <10%
heo ris patients
available for benefit from

rrcnsp|anfz transplant’
annually

heart failure
each year!

— LW Stevenson?
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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




A new standard in survival has been set with HeartMate 3™ LVAD

Now comparable to transplant survival at 2 years®

B HeartMate 3 LVAD (2018)°

83%

Heart Transplant®

T 76%
——® HeartMatell LVAD (2017)°

50 68%

Survival (%)

40 ®  OMM[2017) |
41%

30
HeartMate™ XVE {2008)°

& 24%
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0
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https://www.youtube.com/watch?v=v44JXickIIo

Future Directions: Clinical Trials
and Beyond

UCI Health



CCR

Trial Name

HERMES

Maridebart

ALT-FLOW I

CORCINCH-HF

FASTR-II

RENEU-HF

Mechanism /
Intervention

Anti-inflammatory (IL-6
inhibitor)

GLP-1/GIP (Weight & CV
management)

Interatrial Shunt (Device)

Ventricular Restoration
(Device)

Reprieve System (Fluid
Mgmt)

JKO7
(Regenerative/Biologic)

Target Population Status

HF with high CRP

(Inflammation) @ enrolling

HFpEF / HFmMrEF + Obesity @ Enrolling
HFpPEF / HFmrEF @ Enrolling

Symptomatic HFrEF . Enrolling
Acute Decompensated HF . Enrolling

HFrEF and HFpEF O Limited



AccuCinch Ventricular Restoration System

Dilated LV
with HFrEF

Potential reduction in
Mitral Regurgitation

AccuCinch Ventricular
Restoration System

Cinching Mechanism reduces
LV radius and volume,
improving pump function
(Laplace's Law applied)

Potential reduction in
Mitral Regurgitation

outu.be/MGD9 xt 11Q?t=30

UCI Health


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

* |nnovative and new technologies include remote
monitoring and devices that are under investigation




Thank You!

UCI Health
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