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Different Types of Heart Failure

Heart Failure Symptomatology
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HF Guideline Driven Medical Therapy —The Ins and Outs
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Heart Failure and Why it Matters
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Why Do We Care So Much?

Prevalence of Heart Failure and Future Projection
If Current Trends Continue 9 6 O ), O O O
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People With Heart Failure (Milli
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HF = heart failure.

Data from Joynt Maddox KE, Elkind MSV, Aparicio HJ, Commodore-Mensah Y, de Ferranti SD,

Dowd WN, et al. Forecasting the burden of cardiovascular disease and stroke in the United States
through 2050-prevalence of risk factors and disease: A Presidential Advisory from the American
Heart Association. Girculation. 2024 Jun 4.; Van Nuys KE, Xie Z, Tysinger B, Hlatky MA, Goldman DP.
Innovation in heart failure treatment: life expectancy, disability, and health disparities. JACC Heart
Fail. 2018; 6:401-9.; and Heidenreich PA, Albert NM, Allen LA, Bluemke DA, Butler J, Fonarow GC,
et al. Forecasting the impact of heart failure in the United States: A policy statement from the
American Heart Association. Circ Heart Fail. 2013; 6:606—19.
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Lifetime Risk of Heart Failure

The lifetime risk of heart failure
is 1in 4 people.

HF=heart failure.

Data from Vasan RS, Enserro DM, Beiser AS, Xanthakis V. Lifetime risk of heart failure among
participants in the Framingham Study. J Am Coll Cardiol. 2022; 79:250-63.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2024.07.001
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Over 11.4 million Americans
are estimated to have HF
by 2050, resulting in

billion

in direct medical
ar ., costs attributed

solely to HF
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Different Types of Heart Failure

HFrEF HFmidEF HF pEF

41-49% >50%
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The Initial Diagnosis
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Function of the
Heart
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What are Typical Causes of Heart
Dystunction? § =}

ventricle
changes
shape

Takotsubo octopus trap

In stress-induced heart failure, one
part of the heart moves in a ballooning
pattern, and it resembles a typical
Normal heart “Broken”heart ceramic Japanese octopus trap (above).
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What Kind of Symptoms are Present in
those with Heart Dysfunction?
 HEART FAILURE SYMPTOMS

Low blood pressure, decreased output from
the heart or increased diuretic use

Too much volume circulating backwards to
the lungs

Heart is working too hard (possible
blockage) or High Blood Pressure

Not enough blood flow to the stomach for
digestion

Too much salt/water and Bryan'/
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Heart Failure Symptomatology

Dilated pupils
Skin pale, gr)y, or cyanotic - g Falling O2 saturation

Orthopnea
Crackles, wheeze

2.2

Cardiac Index (L/min/m?)

Cardiogenic Shock

i >

Contusion -m:-m

Pulmonary capillary wedge pressure (mm)
.»qular vein distonﬁcD I SR

. Infarct
@ STAGES OF HEART FAILURE
( Decreased blood pressure e
5 A% g.'lop' tachycardia Risk factors but no structural =)
—— Enlargod ’P‘“n changes or symptoms

and liver PRE-HEART FAILURE
Nausea and vomiting - Structural changes but
- no symptoms
. ———} Decreased urine output
Ascites HEART FAILURE
Symptoms like shortness

of breath and fatigue

onndom, pitting OC"D o £ - Weak pulse
Y Cool, moist skin

healthline
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uality of Life —>

— Intensity of Care

N

Clinical
Course

Transition to
Advanced Heart

Failure:

* Oral therapies
failing

* A time for many

.

e ¥ A =] | major decisions
—| Onset of CH} — Sudden Death = Decompelﬁations Pu?‘p Failure (___ | « Consider MCS
: ".,. and/or
v v transplantation, if
----------- eligible

Traditional Care
Including disease-
modifying therapies

| -

-
.
-
. -e
---------

» Consider inversion
of care plan to one
dominated by a
palliative
approach, which
may involve formal
hospice
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10% 30-day mortality risk

Readmission here is too
late (BIV failure
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A Better Way to Understand
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What Symptoms Will We See?




IV Lasix = Liquid GOLD FUROSEMIDE (LASIX)

Hi, Lasix here . . . Furosemide to some of you.
| may look lazy, but | can hang around

MANNITOL in your body for six hours.
Proximal ey o
Osmolality of Convoluted Tubule
:'_oﬂkt’:buulz THIAZIDES ORALLY
- Early Distal Diuresis occurs
300 Convoluted Tubule 30-60 minutes
mOsm/L wS‘ after ingestion.
. /

Nf+(il- S‘% gh
7 = \% <
x = p i
E 10% — Diuresis occurs
S 2-5 minutes
FUROSEMIDE after administration.
Thick Segment— e \ Peaks 30 minutes,
Ascending Lo tapers after 2 hours.
Horae iLoop < R —»} ol SPIRONOLACTONE, ﬁ U -
TRIAMTERENE Se5:
[R—— / L
Na* i
W 1% to 5% z—i éi‘ﬁv'é’iﬁi% & Edema
Tubule an .
W K- Collecting ¥ Hypertension
Duct (Distal .
3 / Nephron) ¥ Ascites
=
o /
i 1 Blood Glucose
Level
e J Fotassium
mOsm/L
__J - WLLER ﬁ © 2017 Nursing Education Consultants, Inc




Important Education

< 48 ounces of
fluid

HF GDMT

2# wt gain 1
day/3-5#s in 1
week Bryan'/
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Use of Inotropes and Vasopressors =
Fact or Fiction

Vasoconstriction

rine
. A Norepinephrine
Vasopressi n B HD Epinephrine

@® HD Dopamine

VLD Epinephrine/Dopamine V AS O CO N ST R I CT I O N

> Positive inotropy

¥ s VASODILATION
* Milrinone INCREASED SQUEEZE

HD = high-dose
LD = low-dose
Nitroprusside Refer to Table 3 for dosing ranges r S } an /
HEART

Vasodilation




Direct inotropic effects

YES NO
S Inoconstrictors | Vasoconstrictors

..‘3 + | Norepinephrine Phenylephrine
g g Epinephrine Vasopressin

o S Dopamine - \VASOPRESSORS
| - Q
8 9

= © Subset | Subset Il

Ol >

a -
> Inodilators Vasodilators
®| 6| Dobutamine Nitroglycerin
2 ® Milrinone Nitroprusside

2 3 Nesiritide

S

O ©

Ll = Subset Il Subset IV

!
INOTROPES

Subsets categorize vasoactive agents by
presence or absence of inotropic effects and

Vo Bryan'/

HEART

Jentzer J, et al. 2014. Pharmacotherapy Update on the Use of Vasopressors and Inotropes in the Intensive

Care Unit - Jacob C. Jentzer, James C. Coons, Christopher B. Link, Mark Schmidhofer, 2015



https://journals.sagepub.com/doi/full/10.1177/1074248414559838
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Vasopressors &
Inotropes

Vasopressors o
]

/
-
S

Drugs with both P 5
vasopressor and Epinephrine :
inotropic effects P : P : Mnemonic:
(sometimes called ™1 Norepinephrine = Hormones released
inopressors) Dopamine when the END is near
Pure vasopressors Va sppresgan €‘§.,.,
with no effects on el Ang|oten5|n 1 Mnemonic:
cardiac . Very Aggressive
contractility Phenylephrlne Pressors
Inotropes:
— . . _‘\l\ql,‘.;”_
Purely inotropes Milrinone %"
that INCIEase | i Isoproterenol Mnemonic:
cardiac : Must Increase
contractility Dobutamine Durability '
19 Skin, Bones, @MEMORYPHARMSTUDY B yHEART /
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The Importance of Keeping Patients

OUT of the Hospital

Mortality along the journey of heart failure patients
Post discharge

4-6%
in hospital
mortality

Post discharge vulnerable phase
10-30% death or rehospitalization
(0 to 3 months)

outpatient
~40-50% mortality
(3 months to 5 years)

0d

ASCEND-HF 1, ATOMIC-AHF *,
TACTICS-HF !, TRUE-AHF 1,
SECRET of CHF "', RELAX-AHF-2 *1*

" HFrEF, T HFmrEF, * HFpEF

B Met the primary endpoint PARAGON-HF *, CHARM-Preserved *, TOPCAT *
Did not met the primary endpoint other HFpEF trials
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People With Heart Failure

2017 2020 2025 2030

-
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IMPROVE QUALITY
OF LIFE
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Follow Up Appointments et v

with eGFR > 30 mU/min per 1.73 m*

Initiate | ]
FIGURE 1 Clinical Course of Heart Failure ‘
Optimise E 5 g
Trajectory  pot o E: & €
Check improved/ b ° 3 <
(ongoing) ~ worsening, - Reassess 5 £ >
3 v
<

R T _Stalled @ | |
D,

r°"/',, e anan @
o, Shaw et al Open Heart. 2021
Wa,.d
£ 'a'get
Early acute Late acute Optimization
phase phase phase discharge phase | chronic care

Focus of Care

Admission Transition to Discharge First Follow-up
Oral Therapies Visit

P Clinical decompensation

B Discharge coordination

Ongoing optimization of outpatient care
B Guideline-directed medical therapy
@ Evaluation for long-term trajectory

Graphic depiction of course of heart failure admission, showing the degree of focus on clinical decompensation (red), discharge coordination (blue), engoing coor-
dination of outpatient care (light blue), and optimization of guideline-directed medical therapy (green), with ongoing assessment of the clinical course (circle with

arrows), and key time points for review and revision of the long-temm disease trajectory for the HF journey (compass signs). Bry
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HF Guideline Driven Medical Therapy —
The Ins and Outs

. v“‘. .'. .. )
R
v 55

Beta
Blockers ~ ACE/ARB/ MRAs SGLT2|,

ARNI
I
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Medications to Treat Heart Dysfunction

\
Beta Blockers
ACE/ARB/ARNI
MRAs

b— ‘ l ||| A I
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-
Beta-Blockers ¢ O/\\ _
Wareggline

» Carvedilol (Coreg) STRESS Cae Q) £

* Metoprolol Succinate
(Toprol XL)

* Bisoprolol (Zebeta) >$
/
20-35 % decrease in an
Skin, Bones, > ) % Bry HEART
Sl pearts & mortality HUG

E[{] Private Parts




ACE/ARB/ARNI

* Lisinopril, Enalapril,
Ramipril, Captopril

@

 Losartan, Valsartan,
Candesartan

* Entresto
(Sacubitril/Valsartan)

Bryan®)
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RAS inhibition Neprilysin inhibition

Decreased vasoconstriction Increased vasodilation

Reduced sodium and water retention Increased natriuresis/diuresis

Reduced hypertrophy and fibrosis Reduced hypertrophy and fibrosis

A Bit More About Entresto  Bryan
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» Aldactone

(Spironolactone) I
* Eplerenone 3 3
(Inspra) i

T
Mineralacorticoids (MRASs) Q a

€\
N2
©,

* Finerenone \ ]

L
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Finerenone (need to mention as indicat
for HFmildEF

* Decreases inflammation
) C a rd i Ova S C U | a r a n d re n a | gv:ori::iigz';??oc:;tzhe MR is thought KERENDIA selectively blocks the MR in both the heart and kidneys**¢

brotective (@ ) s | @
¢ _VEF >/: [I_O% o — Aldnsterone ‘
©
©

KERENDIA

o i
Cardiac w0
hypertrophy

* FINEARTS-HF trial

* Decreased worsening HF

 Decreased death . p
e Watch HIGH Potassium
levels
Skin, Bones, Bry % '/

Hearts & Finerenone in Heart Failure with Mildly Reduced or Preserved Ejection

Private Parts  fraction | New England Journal of Medicine

Kerendia® (finerenone) Mechanism of Action | HCP



https://www.kerendiahcp.com/moa?cid=PPC-accountype:MICROSOFT-campaign:KER_HCP_cpc_bing_BRN_BRN_X_ALL_PHR_X_X-searchterm:finerenone-adgroup:Brand+-+Fin+-+General+-+Phrase-keywordid:1247172887191&gclid=8fd8999f4bc316811061f06eb08ec68f&gclsrc=3p.ds&&gclid=8fd8999f4bc316811061f06eb08ec68f&gclsrc=3p.ds&msclkid=8fd8999f4bc316811061f06eb08ec68f&utm_source=bing&utm_medium=cpc&utm_campaign=KER_HCP_cpc_bing_BRN_BRN_X_ALL_PHR_X_X&utm_term=finerenone&utm_content=Brand - Fin - General - Phrase
https://www.nejm.org/doi/full/10.1056/NEJMoa2407107

‘ﬂ
SGLT2-1 (Sodium-Glucose Co- I
Transporter-2 Inhlbltor)

* Empagliflozin
(Jardiance)

* Dapagliflozin
(Farxiga)

* Bexagliflozin
(Brenzavvy)

* Canagliflozin
(Invokana)

J
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Corlanor Indication l

(Ivabradine) * CORLANOR (ivabradine) is a cyclic l

nucleotide-gated channel blocker indicated
to reduce hospitalization for worsening heart
failure in patients with stable, symptomatic
CENTRAL ILLUSTRATION: Mechanism of Action of Ivabradine Chronlc heart. fallure W|th Ieﬁ: Vent.rlcu.lar
ejection fraction < 35%, who are in sinus
rhythm with resting heart rate = 70 beats per
minute and either are on maximally tolerated
doses of beta-blockers or have a
contraindication to beta-blocker use.

Renal & Urology News

Ivabradine mediated slowing
C of diastolic depolarization (I, inhibition)

Koruth, J.S. et al. J Am Coll Cardiol. 2017;70(14):1777-84.
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The Heart
Dysfunction
Trajectory
Pyramid...
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90-Day Recheck
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Additional Tools in the Toolbox

CardioMEMS™ HF System

Delivers precisely
timed energy
pulses to the heart

Bryan

HEART

”
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Cardiomems Pulmonary Artery

Monitoring GAIN IN TIME

€

F're—S}fmptnmatic

BMNP/Intratheracic
Impedence =

Change L

Autenemic

Changes _

P

Hemodynamically Stable
-30
@E Skin, Bones,
Em Hearts &
Private Parts

Hemodynamic Congestion

-20 -10

Da}rs Before Hnspita":atiun

Symptamatic

Symptu ms

Weight
Cha nge

Clinical Cﬂngmtlnn

Bryan

HEART

https://www.cardiovascular.abbott/us/en/campaigns/always-there.html
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PAd goal is
set
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Neuromodulation Optimizer
Barostim CCM

Delivers precisely
timed energy =
pulses to the heart

Bryan %
Skin, Bones, https://www.barostim.com yHEART &

Hearts &
Private Parts https://www.medicaldevice-network.com/projects/impulse-dynamics-optimizer-smart-system/




Physiological Mechanism of Action

In resistant hypertension:

Qe

1HR |Remodeling

reducing sympathetic activity while
noreasing parasympathetic activity.

« Reduces myocardial work
* Reduces LV hypertrophy

*  Sensors that provide imformation to the
central nernvous system, which are used in

autonomic reflexes and act as part of the
basoreflex_
*  Are stimdated by BAROSTIM THERAPY™.

« Asingle elaectrode, powered by one of
the most powerful implantable
batieries in the world,

*  Activates the barorefiox.

! Diuresis | Renin secretion

* Roduces arorial pressurn
* Reduces pulse prossure

R - ————
Par

Carotid baroreceptor stimulation leads to physiological effects of the autonomic nervous system, with end-organ
modulation on the heart, vasculature, and kidneys (courtesy of CVRx)

Bryan®y
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Advancement to Advanced HF

Need for inotropes

Olmsted New York Heart Association Class IV

NYHA ACC/AHA Staging Study
Classification > 45 ys

Worsening end-organ dysfunction

Ejection fraction <20%

Established HF  0.2%
W Diagnosis Defibrillator shocks for ventricular

arrhythmias

Recurrent HF hospitalizations
Escalating diuretic dose

Low blood pressure

High Risk for Developing HF e
J Hy pertension P Progressive intolerance of GDMT
CAD

Bl = e e i S S S S ——

Family history of cardiom
Normals 32% Bryan

BI] Skin, Bones, HEART
El}:] Heictrts& Yancy et al. 2018. https://doi.org/10.1016/j.jacc.2017.11.025
Private Parts Understanding Symptoms and Stages of Heart Failure (plus100years.com)



https://www.plus100years.com/health-tips/understanding-symptoms-and-stages-of-heart-failure

Heart Pumps, Transplants, Palliative
Medicine — The T in the Road Meets
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LVAD technology has greatly improved

Medetg

“It’s not like the old days, is it?

=g

1

—9
R

Rl !
1998 2008 2017

HEARTMATE™ XVE LVAD HEARTMATE II™ LVAD HEARTMATE 3™ LVAD
BTT 1998 | OT 2002 BTT 2008 | DT 2010 BTT2017 | DT 2018 | PEDIATRIC 2020
PULSATILE FLOW CONTINUOUS FLOW (AXIAL) CONTINUOUS FLOW (CENTRIFUGAL)
< i ) ) with Full Magiev™ Flow Technology
First LvAD FDA approved for DT* Ower 26,000 patients implanted, with G :
patients on therapy out to 5 and 10+ years® Cwer 36,000 patients implanted, with

patients on therapy out to 5+ years!

BTT = Bridge ta Transplant

DT = Destination Therapy

*This praduct is no longer commercizily availabie

1. Abbott. Based on dinical and device tracking data as of August 31, 2024,

MAT-2000124 w&.0 | Item approved for U.S. use only. 4-Feh-25 Br ! ’an

HEART

%



HOW MANY HEART 7
FAILURE PATIENTS IN THE e nd s s 59
U.S. ARE APPROPRIATE ~578K
CANDIDATES FOR LVAD S
THERAPY? 214K

Class llIB-IV heart failure
patients with EF < 25% each year

AN ESTIMATED 62K PATIENTS ARE
APPROPRIATE FOR LVAD THERAPY ~62K*
EACH YEAR1 Heart failure patients

appropriate for LVAD therapy each year
Yet only ~“6%—8% are receiving the
benefits of LVAD therapy!

TREA,
Q
\ Y

*46% of Class IlIB-IV heart failure with EF < 25% excluded for the
following clinical and non-clinical factors:

5,000

* End organ failure * Patient refusal LVAD IMPLANTS/YEAR

* Anticoagulation intolerance ¢ Economic burden : (~6%—8% of LVAD
* Psychosocial risks 9/ appropriate patients)
9 ) HEART /

1. Abbott. Data on File. Abbott LVAD strategic market assessment report. May 2019.




INTERMACS Patient Profile
Scoring

Increased
Decline

Inotrope
Dependent

Inotropes,
Frequent
Visits

Exercise
Intolerant

9950506 06 .06 _0_0 Bryan

HEART

Schroeder, SE 2023. Adapted from Radley et al. 2018. doi: 10.3389/fimmu.2018.02651



http://dx.doi.org/10.3389/fimmu.2018.02651
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Medications

Only:

25%

HeartMate 3® at
5-Year:

HeartMate 3® at 58%

1-Year:

HeartMate I1®: 0
85 A) HeartMate 3® <
50 yrs of age at 5-

73%
72.6%

World Health Federation, 2022. https://world-heart-federation.org/resource/heart-failure-infographic/ Br an '
Rose et el., 2001. NEJM, doi: 10.1056/NEJMoa01217 y
Park et al., 2012. CIRC HEART FAIL, doi: 10.1161/CIRCHEARTFAILURE.111.963991 HEART
Mehra et al., 2019. NEJM, doi: 10.1056/EJM0a1900486

Mehra et al., NEJM, doi: 10.1001/jama.2022.16197
Mever et al 2025 doi- 10 1016/i athoracsur 2024 10 003



https://world-heart-federation.org/resource/heart-failure-infographic/
https://doi.org/10.1016/j.athoracsur.2024.10.003

Transplant Updates

Approximately 3,300 patients are currently on the U.S. heart
transplant waiting list

Roughly 600 people die each year while waiting for a heart
transplant in the U.S.

Heart Transplant Waiting List Statistics | 2026 Edition

2006 Status

1A

1B

2018 Status

Indications

ECMO
1 Non-dischargeable VAD?
MVS with life threatening arrhythmia 2

Non-dischargeable LVAD?
Percutaneous endovascular LVAD?
2 IABP?
VT/VF without MCS?

Dischargeable LVAD?

High Dose inotrope / multiple inotropes requiring
monitoring®

MCS with:

hemolysis®

pump thrombosis?

RV failure?

Infection®

mucosal bleeding’

aortic insufficiency®

»
® o o o o o

ECMO?

Non-Dischargeable LVAD®
Percutaneous Endovascular LVAD?
[ABP?

ongenital heart disease®
Hypertrophic cardiomyopathy?®
Restrictive cardiomyopathy®

Dischargeable LVAD?
Inotropes without monitoring®
Intractable angina®
Re-transplant®

Multi -organ transplant’

6 All others’

Bryan

HEART

%

Donor Heart Allocation | IntechOpen



https://wifitalents.com/heart-transplant-waiting-list-statistics/
https://www.intechopen.com/

Introduction to Palliative
Medicine for the Advance HF
P atl ent &) Benefits of Palliative Care

€) - Pre-implantation advance care planning
© - Inpatient support, symptom management

€ - Review of progress and goals of care,

symptom management Relieve pain Provide emotional Empowerment
) - Triggered revisiting of goals of care and mental support

LVAD-DT Manage symptoms Finding purpose

© - Bereavement support Fulfil goals and and closure

Q D Mitigate discomfort desires
E Improve,
u6 then Acute
> C Death
= Improve then _ Healthy
© Turmmal
8 Decline Curative
Symptom Hospice/
A Prevention Management End-of-life Bereavement
Earl -
Posto erative Parsistent
P Heart * Other
Death

Organ Failure

Time =2 ) HEART /
Teuteberg & Maurer. 2016. https://doi.org/10.1161/CIRCHEARTFAILURE.116.003564 Thiviya. 2024. Palliative Care 101: A Complete Guide to End-of-Life Care - Homage



https://www.homage.sg/health/palliative-care/

The typical course of heart failure

Supportive and
Palliative Care

&

-
:

: e ) T
: : instabi ity + Poor \
: ' ' l‘OSF:OﬂSe
- : : Y
Diagnosis Time —» End of nutre care Death

--------- Sudden death event '/
Transplant or ventricular assist device Bry an /
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Final PEARLS...

* Heart Failure is costly > KEEP THEM OUT OF THE HOSPITAL
 Heart Failure is Treatable

\\

FAILURE" is scary to patients > dysfunction is a more realistic term
* LOTS of options > talk early
* Refer to your Heart Failure teams > Co-Management works great

* Not every can handle the full kitchen sink of HF GDMT (especially the
young ones)

* DON'T forget to ask about family history, drugs and alcohol, and

timing of symptoms
SKkin, Bones, Bry EQAI;]{ '/
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Questions?

@sarsch79

Sarah E Schroeder

24
-

AY\Y QL\ZS‘\"\OY\S 7
/__ \

rwﬁ sarah.schroeder@bryanheart.com

@ 402-937-3595
Skin, Bones, Bry HEART /
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