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What is Heart Failure?

Initial Classification Serial Assessment and

Reclassification

The heart can't pump enough blood

HFrEF
HFrEF « LVEF <40%

and oxygen to meet the body’s —

 LVEF >40%

demands.

HFrEF
« LVEF <40%

>

This can happen when the heart is too
weak or stiff to fill up with enough

« LVEF 250%

. HFrEF
blood or pump properly, respectively. e
- : %HFpEF
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Heart Failure: Nationwide

~6.8 million adults (2.4%) in the US have heart
failure. By 2030, > 8 million adults (3.0%) will
have heart failure

1,297,000 hospitalizations annually

#1 diagnosis associated with 30 days
readmissions

HF was a contributing cause in approximately
425,147 deaths and accounted for 45% of
cardiovascular deaths in the U.S. in 2021

SENTARA®

Heart Disease Death Rates, 2018 - 2020
Adults, Ages 35+, by County

O

Age-Adjusted
Average Annual
Rates per 100,000

52.7-283.1

283.2-322.1
B 222 - 3609
B 361.0- 4160
B 4161 -B105

Irsufficient Data
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Prevalence of Heart Failure
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Lifetime Risk of Heart Failure Percentage Distribution of HF

P PN PN HF Incidence Rates by Race/Ethnicity in the US'
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Deaths Related to Heart Failure, per 100,000

2009 2011 2013 | 20|15 | 20|17 ' 20|‘|9 20121 20123

Year

1999 2001 2003 20|05 | 20|07

—— Age 25-34 =——@—— Age45-54 QO Age65-74 =——@— Age 85+
@ Age 35-44 ——@—— Age55-64 ——@— Age75-84

Data from the Centers for Disease Control and Prevention Wide-Ranging ONline Data for Epidemiological Research
(CDCWONDER). Accessed April 6, 2025. https://wonder.cdc.gov.
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CENTRAL ILLUSTRATION: National Trends and Disparities in Heart Failure
Hospitalizations

Age-Standardized HF Hospitalization Rates (per 100,000 U.S. Adults) for Older Age Groups (Primary Y-Axis) and

Younger Age Groups (Secondary Y-Axis)

1,900 170
1,800 160
1,700 150
. 140
1,600 130
1,500 120
1,400 110
100

1,300 90

1,200 80

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
~&— (1,775(1,806(1,695|1,660|1,649|1,700(1,688| 1,813 (1,842 (1,853 |1,501|1,578 | 1,525
=== 10124 (121 | 6 | 117 | 123 | 131 | 137 | 150 | 159 | 165 | 151 | 162 | 161

—®— Age Group >64 Years ---- Age Group 18 to 64 Years

» NH-Black adults had the highest HF hospitalization rates each year from 2010 to 2022 with an overall declining trend.

« Uptrend in hospitalization rates for Medicare and Medicaid insurers. Medicaid beneficiaries experienced significant
increase compared to private insurers.

« Lower hospitalization rates in rural hospitals compared to urban centers with an overall decrease in rural HF

El

hospitalizations.
@ « Age-standardized in-hospital mortality had an increase in 2020 disrupting prior year trends, coinciding with the onset
% of the COVID-19 pandemic.

Agarwal MA, et al. JACC Heart Fail. 2025;10.1016/j.jchf.2025.102777
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5-year Outcomes in Patients Hospitalized with HF
with Preserved, Borderline, and Reduced EF'

Heart Failure 5-Year Mortality

10 LogRank P = 0.6492
% 08 Deaths Related to Heart Failure According to Race
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I HrpEF (F 250%) [l HFDEF (EF 41-49%) [ HFYEF (EF <40%) 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Year

—@—— Black or African American —@—— Asian or Pacific Islander
Outcomes: 5-Year Event Rates (%) —e— White —e— Asian

~———@—— Native Hawaiian or Other Pacific Islander = ~——@ - More than one race

Mortality Readmission ~ CVReadmission  HF Readmission  Mortality/Readmission ——@—— American Indian or Alaska Native
753 822 63.9 485 96.4
75.7 85.7 63.3 452 97.2
75.7 84.0 58.9 40.5 97.3
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Treatment of HFrEF Stages C and D

STEP 1 STEP 2 STEP 3 STEP 4
Established diagnosis of HFrEF Titrate to Target dosing as Consider these patient Implement additional GDMT
Address congestion tolerated, labs, health scenarios and device therapy, as
Initiate GDMT status, and LVEF indicated

STEP 5

Reassess symptoms, labs,
health status, and LVEF

STEP 6
Referral for HF specialty care
for additional therapy

NOTE: *Participation in
investigational studies is
appropriate for stage C,
NYHA class Il and lll HF.

Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; CRT, cardiac resynchronization
’ therapy; GDMT, guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; hydral-nitrates, hydralazine and isosorbide dinitrate; ICD,
implantable cardioverter-defibrillator; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; MCS, mechanicd circulatory support; MRA, mineralocorticoid receptor

ﬁmerrtican antagonist; NSR, normal sinus rhythm; NYHA, New York Heart Association; SCD, sudden cardiac death; and SGLT2i, sodium-glucose cotra
ea

[}
Association. Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation. (‘ ’ VIRGINIA HEALTH SCIENC ES
I
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[ HFrEF Stage C Treatment ]

ARNI* + evidence-based
beta-blockert +
mineralocorticoid antagonist +
SGLT inhibitor
(Figures 3A-E)

! ! ! }

For patients with For persi.stend.y For patients with For high-risk patients
persistent volume S);"r:’;:c";:“; a’:‘if::;"' resting heart rate already on optimal
overload, < =70, on maximall; GDMT with

NYHA class II-IV despite ARNI/ tolerated beta-bloc{er worsening HF as
beta-blocker/ dose in sinus rhythm, evidenced by a

mineralocorticoid NYHA class II-1ll HF hospitalization or
antagonist/SGLT requirement for

NY;IT:::;] it intravenous diuretics

Ivabradine

Diuretic agent
(Figure 3H)

(Figure 3F)

Vericiguat
(Figure 31)

+ isosorbide
dinitrate
(Figure 3G)

<5

SENTARA

ARNI

v

If previously on ACEI, ensu
initiation

Select starting dose:

re 36 hours off before

See Tables 1 and 3 for dosing information

See Table 2 for indications

|

If patient is taking
equivalent of <10 mg
daily of enalapril

or equivalent of <160 mg
daily of valsartan:

24/26 mg twice daily

for ARNI use

|

If patient is taking
equivalent of >10 mg
daily of enalapril

or equivalent of >160 mg
of valsartan:

49/51 mg twice daily

l

In 1-2 weeks, assess tolerability

If possible, increase dose s
97/103 mg twice daily

Monitor blood pressure, el

tepwise to target of

ectrolytes, and kidney

function after initiation and during titration

(B

ACEI/ARB

v

Consider in patients where
ARNI administration is not
possible

v
Select initial dose of ACEIl or
ARB:

See Table 1 for dosing
information

Consider increasing dose of
ACEI/ARB every 1-2 weeks
until maximum tolerated or
target dose is achieved

Monitor blood pressure,
kidney function, and
potassium after initiation
and during titration

Mineralocorticoid
Antagonists

Select initial dose of
mineralocorticoid
antagonist:

See Table 1 for dosing
information

Consider increasing dose of
mineralocorticoid antagonist
at least every 2 weeks until
maximum tolerated or
target dose is achieved

Monitor electrolytes
(especially potassium) and
kidney function at 1-2 weeks
following initiation, and
then 7 days after
initiation/titration

Then, check monthly for
3 months and every 3
months for a year

Clinical status may warrant
closer monitoring

Select dapagliflozin,
empagliflozin

or sotagliflozin:

See Table 1 for dosing
information

See Table 2 for indications for
SGLT inhibitor use

Ensure

eGFR =225 mL/min/1.73 m?
for dapagliflozin or
sotagliflozin before initiation

41 QLD DOMINION UNIVERSITY
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Evidence-based
beta-blockers*

Select initial dose of
beta-blocker:

See Table 1 for dosing
information

Consider increasing dose of
beta-blocker every 2 weeks

until maximum tolerated or

target dose is achieved

Monitor heart rate, blood
pressure, and for signs of
congestion after initiation
and during titration

<5

Diuretic agents

Select initial loop diuretic agent dose:

Initial dose depends on multiple
factors including kidney function and
prior exposure to diuretic therapy

Titrate dose to relief of congestion over
days to weeks. In some instances, it may
be necessary to reduce diuretic dosing in
the setting of increasing doses of
ARNI/ACEI/ARB and/or initiation of
SGLT inhibitor

Monitor blood pressure, electrolytes, and
kidney function after initiation and
during titration

If reaching high doses of loop diuretic agent
(ie, equivalent of 80 mg of furosemide
twice daily) consider
a. changing to a different loop diuretic
agent or
b. adding thiazide diuretic, taken
together with loop diuretic agent

Monitor blood pressure, electrolytes, and
kidney function after initiation and
during titration

Hydralazine
+isosorbide
dinitrate

Select initial dose of hydralazine and
isosorbide dinitrate, either as individual
mediations or fixed-dose combination:

See Table 1 for dosing information

Consider increasing dose of hydralazine
and/or isosorbide dinitrate every 2 weeks
until maximum tolerated or target dose

is achieved

Monitor blood pressure after initiation
and during titration

SENTARA

Ivabradine

l

Re-assess that beta blockers are adjusted to
maximally tolerated doses and/or target doses

Verify patient is in sinus rhythm

See Table 1 for target beta blocker doses

See Table 2 for indications for ivabradine therapy

Select starting dose of ivabradine:

1

See Tables 1 and 4 for dosing information

l

Age =75 years

2.5 mg twice daily

with food

l

|

Age <75 years

5.0 mg twice daily

with food

l

Re-assess heart rate in at least 2-4 weeks

l

Heart rate

<50 beats/min or
symptoms of
bradycardia

I

Reduce dose by
2.5 mg twice daily
with food or
discontinue if
already at 2.5 mg
twice daily with
food

Monitor heart rate

v
Heart rate
50-60 beats/min

v

Maintain current
dose and menitor
heart rate

l

Heart rate
>60 beats/min

I

Increase by 2.5 mg
twice daily with
food until reaching
maximum dose of
7.5 mg twice daily
with food

Monitor heart rate

Initial dose

2.5 mg daily

l

Double the dose every 2 weeks until
target dose of 10 mg daily as tolerated
by the patient

Meonitor blood pressure and CBC
for anemia

MACON & JOAMN BROCK
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Quadruple GDMT for HFrEF — Mortality Evidence & COR Class | in Guidelines

Year Year First
Landmark Trial(s) Mortality Benefit Class | in Guideline
Demonstrated

Example
Agents

Drug Class

Beta-Blocker Carvedilol US Carvedilol (1996) COPERNICUS (2001)
(BB) Metoprolol succinate MERIT-HF (1999)
Bisoprolol CIBIS-I1 (1999)

ARNI
(Sacubitril /
Valsartan)

Sacubitril /

Valsartan PARADIGM-HF (2014)

MRA
(Mineralocorticoid Spironolactone RALES (1999)
Receptor Eplerenone EPHESUS (2003)
Antagonist)

SGLT2i
(Sodium-Glucose Dapagliflozin DAPA-HF (2019)
Cotransporter-2 Empagliflozin EMPEROR-Reduced (2020)
Inhibitor)

BB = Beta-Blocker - ARNI = Angiotensin Receptor —Neprilysin Inhibitor - MRA = Mineralocorticoid Receptor Antagonist - SGLT2 i = Sodium-Glucose Cotransporter-2 Inhibitor - HFrEF = Heart Failure with Reduced
Ejection Fraction
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CENTRAL ILLUSTRATION: Treatment Gap and Projected Clinical Benefits of

Rapid Implementation of Quadruple Medical Therapy for Newly Diagnosed
HFrEF

HFrE.F Pr.evalence is Estimated at. A Proportion Eligible for =
29 million worldwide Quadruple Therapy

Estimated patients worldwide with HFrEF eligible for GDMT

[ [ I I
ARNI MRA SGLT2i

20 4 15.3%

BB
% % % % 10 _-
’ 0- v
k4 h 4 - > m Eligible for Quadruple Therapy Quadruple Therapy Triple Therapy
89% (ARNI + BB + MRA + SGLT2i) (RASi + BB+ MRA)
l Estimated Effects of GDMT on 12-Month All-Cause Mortality

Discharge Medications Among Patients
Eligible for Quadruple Therapy*

100 |
90 4
80 -
70 4
60 -

50 1 41.5%
40 -

30 A

% Prescribed Medication

8.2 million 20.4 million 12.2 million 21.2 million
36.3%
| | | | - |
Estimated patients worldwide not on GDMT = Absolute Risk
X 30- Difference: .
- . @ 14.5% Absolute Ris
Potential lives saved globally on optimal GDMT quadruple therapy 2 o Difference:
Central & South America nin A 'g 21.8% 24.8%
Eastem Europe 27,628 % 20
Eastem Mediteranean & Arco I 293491 1 2 | 2
North America. NN 94,789 ° potentia % )
Southeast Asia | 347,946 1T lives saved 3
million  peryear E
Western Europe [N 46,671 3 10
Western Padfic 372,108
5 4
ACEi=angiotensin-converting enzyme inhibitor; ARB= angiotensin receptor blockers; ARNi= angiotensin receptor-neprilysin
inhibitors; BB=B-blockers, GDMT=guideline directed medical therapy; HFrEF = heart failure with reduced ejection fraction; 0-
MRA=mineralocorticoid receptor antagonist, SGLT2= sodium-glucose cotransporter 2 inhibitors (SGLT2i). No GDMT ACEI/ARB + BB Quadruple Therapy
Tang AB, Ziaeian B, Butler J, Yancy CW, Fonarow GC. Global Impact of Optimal Implementation of Guideline-Directed Medical (ARNI + BB + MRA + SGLT2i)

Therapy in Heart Failure. JAMA Cardiol. 2024 Dec 1,9(12):1154-1158.

Greene SJ, et al. J Am Coll Cardiol HF. 2024;12(8):1365-1377.
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Cumulative Impact of Evidence-Based
HFrEF Medical Therapies on Clinical Outcomes

Benefits of Quadruple Therapy (GDMT)

Therapy Relative Risk 2 Yr Mortality

None 35.0% 7_1 1 Yea IS

Extension in median survival

ARNI (vs imputed placebo) 4’ 28% 25.2% vs. no therapy

Beta Blocker J 35% 16.4%

4 30% 11.5%
Aldosterone Ant 8 5 % 3 3 % 3

9.5% Relative Risk Absolute Risk NNT (24 mo)
Reduction Reduction to prevent HF hosp

SGLT2 inhibitor 4 17%

‘Cumulative with all 4 therapies: RRR 72.9% | ARR 25.5% | NNT = 4

Over 24 months with quadruple therapy

Updated from Fonarow GC, et al. Am Heart J 2011;161:1024-1030 and Lancet 2008;372:1195-1196. Greene, Butler, Fonarow, Circulation 2024 https://doi.org/10.1161/CIRCULATIONAHA.124.070228
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HF with EF <40%
Lack of Initiation, Titration, or Persistence of:

& Beta-Blocker MRA

&@
@ * 34%-35% relative risk of all-cause mortality @ 1 24%-35% relative risk of all-cause mortality
T 19%-24% relative risk of all-cause mortality or T 35%-42% relative risk of HF hospitalization
hospitalization
ARNI é SGLT2i
- ¥ 1 -25% relative risk of all-cause mortality vs putative & ¥ 1 13% relative risk of all-cause mortality
- placebo T 31% relative risk of HF hospitalization
T ~-30% relative risk of CV mortality or HF hospitalization vs
putative placebo
HF with EF >40%

Lack of Initiation or Persistence of:

SGLT2i

d @ T 20% relative risk of CV mortality or HF hospitalization
~ T 26% relative risk of HF hospitalization

Delaying or Omitting GDMT in Eligible Patients With Heart Failure Associated With:
« Patient never being initiated on GDMT, or substantial delay
« Worse quality of life and health status

» Excess risk of disease progression
« Preventable deaths and hospitalizations
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Rapid and Intensive Medical Therapy for Simultaneous or Rapid Sequence Initiation
Heart Failure with Reduced Ejection Fraction of Quadruple Medical Therapy for Heart Failure—
5 Core Principles: Optimizing Therapy With the Need for Speed

Quadruple Therapy

Step #1 , . ” 1. Avoid Delays: Speed of GDMT
Rapid initiation of ARNI BB MRA |SGLT2i optimization and “time to quadruple
di sfase_ Aol i | - -I‘ ( m@ = ; e’ meliers. Days 7-14 Days 14-28 Days 21-42
; ; + Prioritize initiating (a doses
medical theraples |7 il ? iniiating muttplefail medications 2. In-hospital Initiation is Essential:
prior to dose escalation of any one medication The most evidence-based strategy for y 7
improving post-discharge outcomes ARNI Continue Titrate, as Titrate, as
"""""""""""""""""""" SR, : tolerated tolerated
Quadruple Therapy 3. Overcome the Risk-Treatment
e Paradox: Absolute benefits of GDMT i
iaroa | ime [ Faura | [ spseni e Beta-blocker Titrate, as Titrate, as Titrate, as
S = o SGLT2I less likely to be prescribed medication tolerated tolerated tolerated
i Step l#fz - « Achieve maximally tolerated or target doses (e.g., older age, frailty, comorbidities).
Se escalation (as wall tolerated) within 4-6 weeks : :
target doses, + Prioritize dose escalation of BB as tolerated 4. Acknowledge the Safety Profile: MRA Continue Tltrate’ as Continue
as tolerated (strongest dose-response data) Barring absolute contraindications, tolerated
£ g‘:;ﬂ:“""te r::dmt’i'l:gﬁg::uame”me visits to GDMT has a favorable safety profile
]
+ Serial laboratory monitoring of kidnay function, :g:::bti:ﬁ]::eclmm OF SO, oAl arvd SGLT2i Continue Continue Continue
serum potassium, and NT-proBNP during :
SN K CORMHT APy 5. Recognize Risks of Omission:
All-Cause Mo rtallty Bgrring absolute oqn!ralndicalions.
Cumulative Risk oo 720 “ARR 26%, NNT=3.9 |  icude righer ke of seumand Start all 4 mortality reducing drugs without delay, or in rapid sequence

Reduction

Extend Median Survival 7-11 Years |___Nosphtalization.

Greene SJ, Butler J, Fonarow GC. JAMA Cardiol 2021
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Reasons for Not Utilizing GDMT in HFrEF =

Common Clinician Barriers to Initiating and Optimizing HFrEF Therapy MRA SGLT2i
Clinical Inertia Lab Monitoring Concern Polypharmacy Worry

Hemodynamic Concern

"Their stable, I'll optimize next visit" “K* or creatinine may rise" "BP is too low to start or uptitrate” "They're already on too many pills"
-
& & = 1
Cost / Access Frailty / Age Bias Specialist Deferral Side Effects Fear
"They can't afford the SGLT2i or ARNI" "They're too old or too frail for this" "I'll let someone else handle the “How will | know which medication
titration" caused the side effect if | start more
than one medication?"

A i | C &

Misperception of Risk Discharge Rush Guideline Doubt Incomplete Dosing
“Their symptoms are mild and they are "Not the right time — I'll do it "Evidence doesn't apply to my patient" “Low dose is fine, no need to uptitrate"
stable, the event risk must be low" outpatient”

Greene, Butler, Fonarow. JAMA Cardiology 2021 doi:10.1001/jamacardio.2021.0496.
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New Era in Quadruple GDMT

Generic Priced Options

Cost Plus Drug (online, self pay, cash price, 30-day supply)

ARNI (sacubitril/valsartan) $14.40
BB (carvedilol) $6.32
MRA (spironolactone) $5.89
SGLT2i (dapagliflozin) $8.36
Total $34.97

<<>SENTARA®



The Risks of Guideline-Directed Medication Changes in HFrEF

Risks of Commission Risks of Omission

Every visit/every setting is an opportunity to initiate and escalate GDMTs, as tolerated

= New-onset heart failure # “low risk”
=  “Stable” outpatient heart failure # “low risk”
= Hospitalized heart failure # “low risk”

SENTARA®



WHEN TO CONSIDER DEVICE THERAPY?

SENTARA®



HF-DEVICE

Triggers for Consideration of HF
Device Therapy

HF Hospitalizations

Functional impairment

Dyspnea

EF Abnormal

Valvular dysfunction

Inability to tolerate GDMT

Congestion

Elevated BNP

nlo|-<[r[ollz

O

MACON & JOAN BROCK
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Approved Devices for Stage C and D Chronic Heart Failure

An interdisciplinary team that

#

II_ [

I consists of a general : ~

: cardiologist, HF cardiologist, : ) = e )

|  interventional cardiologist, | /

I structural cardiologist, |

: multimodality imaging | LVAD (HMm3)

| cardiologist, electrophysiologist, : " -NYHA IV

| and cardiothoracic surgeon is | H i PN ~ -LVEF<25%

: crucial for the successful | Onsec of CHF Decompensations : -inotrope dependent or

| implantation and delivery of : Time i i , Cardiac Index (Cl) < 2.2

| device-based therapies in heart | LI FailinLg/rtr:J":{e r:pzond to

| i -

B f_a'l_uf ______ | Implantable cardioverter-defibrillator Cardiac resynchror GDMT for at least 45
N (lm)' : s out of the last 60 days

COR*:/i (inotrope dependen’it‘)/
COR*: 2a (Select NYHA IV patients)

=

COR*: 1

Remote -Persistent symptoms

-NYHA |-IV -NYHA [l
NYHA Il-Ambulatory IV -Asymptomatic patients with severe AS and Hemody}n\amlc 1 with NYHA Il or Il _LVEF 25-45%
- LVéFr;O l;gtyory LVEF < 50% Monitoring (with a recent history § -Excludes patients with
. e -Severe high-gradient AS with symptoms (M"MEMS’ of Class Il1) a guideline indication

-Moderate-severe (grade 3+)

(independent of LVEF) -LVEF < 35% for CRT
-Symptomatic patients with low-flow, low
gradient severe AS with reduced LVEF
-Symptomatic patients with low-flow, low
gradient with normal LVEF if AS is the most

likely cause of symptoms

or severe (grade 4+)
secondary MR
-LVESD < 7cm
-Excludes RHF and/or severe
PHTN (RVSP > 70 mmHg)

- NT-proBNP <1600
pg/ml
-Excludes patients
with a guideline
indication for CRT

-NYHA |-V
-Signs/symptoms of
TR or prior
hospitalization for HF
- Severe TR

N/

COR*: 2a COR**: 1 COR*: Not Provided COR*: 2b COR*: Not Provided COR*: Not Provided

: SENTARA (‘. )%T::;Tr{lcmﬁ?;ljﬂ SCIENCES
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HFrEF diagnosis

GDMT initiation and titration Determine the etiology and manage accordingly

v

Ongoing symptoms despite GDMT optimization/ GDMT intolerance
Referral to HF specialist

y

Assessment for Approved Device-Based Therapy CORs'

ICDs/CRT Ineligible for CRT CCM NYHA llI-1V, EF 25-45% Not-provided
implantation if . NYHA II-Ill, EF <35%
- - = i) ol -
indicated BAT NT-proBNP < 1,600 pg/mL Not-provided
Severe MR
NYHA 1l-1Va, EF 20-50%
Valvular heart > M-TEER LVESD < 70mm, PASP < 70mmHg lla
disease
Severe TR .
> T-TEER,TTVR Intermediate to high surgical risk Not-provided
PAP monitoring [" b 0
Tenuo;.!s NYHA IlI, recent HFH, or I
congestion £ elevated NPs
Other RM
management devices Not-provided

Sleep-Disordered
Breathing

Stage D HFrEF

SENTARA®

v

v

e Phrenic nerve stimulation

NYHA IV, EF =25%, low CO,

LVADs inotropic dependence

Not-provided

MACON & JOAN BROCK
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Cardiac Contractility Modulator (CCM) Using
IMPULSE OPTIMIZER

* HF patients have abnormal intracellular Ca I
handling affecting the function of the myocyte J

* Delivers biphasic long duration ~20 msec, high
voltage electrical signal to the RV septum during
absolute refractory period

* It does not result in myocardial contraction

= structural and functional changes in myocardium

* 1 contractility without T in myocardial O2 requirement
* | LV volume

e Changes are driven by increase in intracellular Ca

MACON & JOAN B

ROCK
VIRGINIA HEALTH SCIENCES
IVERSITY
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Cardiac Contractility Modulator (CCM) Using

IMPULSE OPTIMIZER

* Approved in 2019,
FIX-HF-5C trial | b s
* LVEF 25-45%, R
 NYHA Class Ill, and

pacing leads

4 ‘ 12
. Rlechamn::dblt \ Weeks
* Not candidate for, .. NS
or receiving CRT ""'“"7""“
Biological effects seen rapidly in e lmeW!deVOI. — ;
Abstract presented at HFSA ASM ™ sad ool N E——
2025 showing real world data e o

with 43% reduction in HFH, LVAD
or Transplant, or all cause

mortality between CCM vs
control, p=0.002

MACON & JOAM BROCK

.
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I
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Autonomic Nervous System Modulation
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Autonomic Nervous System Modulation

Small wire, called a lead,
‘ is implanted on the carotid
J B \

* Imbalance of the ANS plays a crucial role in
pathogenesis of HF as the SNS exceeds the buffer
capabilities of PNS

* ANS modulates HR, SVR, arterial BP and cardiac
afterload. Constant stimulation results in maladaptive
responses and cardiac remodeling

P
I' ~‘\
lex { X
A \
A\Ye 3

Pulse generator, similar to
a pacemaker, is implanted
under the skin

P m * Devices to modulate the ANS such as Barostim
\f * Stimulates carotid baroreceptors by electrical
m‘:‘w‘ impulses from an implanted generator leading to
oo | centrally mediated U in SNS and 1 in PNS

\ { MACON & JOAN BROCK
(‘?’} VIRGINIA HEALTH SCIENCES
s ** OLD DOMINION UNIVERSITY
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BeAT-HT Trial

BeAT-HF is multicenter randomized
trial 408 pts with LVEF <35%,
NTproBNP <1600, Class lll with no
indication of CRT

e |Improvement in Qol, Exercise capacity
e Decrease in NT-proBNP
e Trend to decrease in HFH

<+ Approved In 2019
*+ NYHA Class Il or Class Il with
previous Class I,

* LVEF < 35% with no indication for
CRT r

nilips flzdical Syzc

SENTARA® acon & jox
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Worsening of Symptoms Occurs Over Days to Weeks
Pathophysiology of Congestion

®

Filling pressure Autonomic Intrathoracic Weight change Symptoms Hospitalization

increase adaptation impedance changes /

>

-30 -20 -10 0 Days

Earlier identification and treatment of congestion in patients with
heart failure is important3

VIRGINIA HEALTH SCIENCES

At QLD DOMINION UNIVERSITY
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CardioMEMS éTéb

® Pulmonary pressure monitoring helps with early
detection increases of intravascular volume

e CardioMEMS is approved to decrease risk of HFH =
e CHAMPION trial: 28% U of HFH after 6 months I+ |n selecteq adult patiens with NYHA class

Il HF and history of a HF hospitalization in
the past year or elevated natriuretic peptide
levals, on maximally tolerated stable doses of
b B-R GDMT with optimal device therapy, the use-

e MONITOR-HF: Patients managed by CardioMEMS fulnass of wiralass monitoring of PA prassura

by an implanted hemodynamic monitor to
reduce the rizk of subsequent HF hospitaliza-

had significant T in QoL & 44% U in HFH tions is uncertain.*

A1 OLD DOMINION UNIVERSITY
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Cordella

* Implanted in the R-PA, approved in 2024

e Similar to CardioMEMS but collects
additional data (BP, O2 sat, weight, HR)

* PROACTIVE-HF trial: 456 patients with NYHA
Class lll, implanted, open label, single arm,
evaluating the safety and efficacy

* Remote management of seated mPAP is safe
and results in a low rate of HFH

* MACON & JOAN BROCK
(‘g” VIRGINIA HEALTH SCIENCES
meams " OLD DOMINION UNIVERSITY

Ml
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In Conclusion

* The in GDMT should not only

include pharmacotherapy but
device therapy in appropriately
managing patients with HFrEF

* Both are considered synergistic
rather than in competition

SENTARA®

Heart failure devices

Baroreflex activation

» Consider for patients with HFrEF (LVEF <35%),
on stable GDMT, who are not candidates for CRT

Pulmonary artery pressure monitoring

» Consider for patlents with recurrent HF hospitall-
zations, muitiple comorbidities or challenging
clinical examination

Vagal nerve stimulation

» Several trials showed symptomatic Improve-
ment but none have shown reductions in

mortality or hospitalizations Cnsdicicon lity —
» May Improve symptoms short term, but no
evidence of mortality or hospitalization benefit yet
Aortic valve ’

» Improvement in symptoms and mortality 1
In patients with at least severe aortic stenosils |

» Non-randomized trials ongoing for aortic
regurgitation Interatrial shunting

Left atrial pressure monitoring

' » More trials needed but a small study showed
feasibility and safety

Interatrial shunting

Mitral valve
» Conslider Interventions such as M-TEER or TMVR
In symptomatic patients with at least severe MR
refractory to medical therapy alone and suitable
MV anatomy
» Consider M-TEER when MR disproportionate to
LV dilation

» Reduce filing pressures but trials have not
shown decreased mortality or morbidity

Tricuspid valve

» Consider percutaneous TV Interventions such as
TriChip or EVOQUE In symptomatic patients with at
least severe TR refractory to medical therapy alone Ventriculoplasty

» More trials needed but a small study showed a

high risk of adverse events given the Invasive

nature of the Intervention

Splanchnic nerve block Diaphragmatic stimulation

»  Still under Investigation but may reduce HF symptoms > Still under Investigation but may reduce HF symp-
and has an acceptable safety profile toms In patients with sleep apnea

MACOMN & JOAN BROCK

;
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Scrooge embracing inertia
and denying patients with
HFrEF quadruple GDMT

| CAN'T BE
BOTHERED WITH
WASTING MY TIME
ON THE EHR TO

ORDER THESE

‘\—"‘w\_ o 2

Don’t Be A Scrooge ©
Thank you!

Email: axyehya@sentara.com
Ei: @ AminYehyaMD

. MACON & JOAN BROCK
(‘?’, VIRGINIA HEALTH SCIENCES
s ' OLD DOMINION UNIVERSITY
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Cumulative Impact of Evidence-Based
HFrEF Medical Therapies on All Cause Mortality

Relative Risk 2 Year Mortality |
None - - 35.0% |
s [ — | 28% 25.2%
Beta Blocker ! 35% 16.4% ‘
Aldosterone Ant ! 30% 11.5% |
SGLT2 inhibitor | 17% 9.5%

Cumulative risk reduction in mortality if all evidence-based medical therapies are used:
Relative risk reduction 72.9%, Absolute risk reduction: 25.5%, NNT =4

Updated from Fonarow GC, et al. Am Heart J 2011;161:1024 -1030 and Lancet 2008;372:1195 -1196.

\)‘ SENTARA (",?l:gibtlnlj];;%c;LTHSClENCES
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Quadruple GDMT for HFrEF: Substantial Delays in Translating Randomized Clinical Trial Evidence into
Routine Clinical Practice

Drug Cl Landmark Trial Year Mortality Relative Risk Use Rate in EPIC COSMOS
e eSS kit bbb Benefit Shown Reduction in Mortality (2023-2025)

US Carvedilol (1996)

Beta-Blocker (BB) McElgg:ZTz{;z:)g) J 35% 73%
(Sacubitslr;l\“lllsanan) e J 28% 67%*
SGLT2 Inhibitor EMPL%:)’)}?-.I?ZZL(IZCLZB()ZOZO) \1' 17% 34%
L T el ¥ 72.9% 18%

cumulative RRR

Quadruple GDMT: 2-yr mortality 35% — 9.5% | RRR 72.9% | ARR 25.5% | NNT =4 |
Yet only 18% of eligible patients with HFrEF received all 4 therapies

EPIC COSMOS N=3,275,176 (July 2023—June 2025, 1,884 hospitals, 42,400 clinics) | * RASI category includes ARNI and ACE-I/ARB
Sources: Greene, Butler, Fonarow. Circulation 2024 https://doi.org/10.1161/CIRCULATIONAHA.124.070228  J Card Fail. 2026 Mar 24:5S1071-9164(26)00148-X.
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