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Learning Objectives

1. Heart Failure Demographics/Epidemiology

2.2017 ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA Guideline
for the Management of Heart Failure

3. 2021 Update to The 2017 ACC Expert Consensus Decision Pathway for
Optimization of Heart Failure Treatment: Answers to 10 Pivotal Issues
about Heart Failure with Reduced Ejection Fraction (HFrEF)



Heart Failure in the United States
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Prevalence 2013-2016 6.2 million Americans

Projections:

> HF prevalence will increase 46% from 2012-2030 ~ 8 million people >=18y/o with HF

> Lifetime risk for HF 20-45% at age 45 y/o— 95 y/o

> Lifetime risk for HF occurring for people with BP> 160/90mmHg is 1.6X’s of those with BP<120/90mmHg

Traditional risk factors account for considerable proportion of HF risk: CHD, HTN, DM, obesity, smoking are responsible for 52% of incident HF cases
> At least 1 HF risk factor is presentin up to 1/3 of the US adult populations

> Healthy dietary and lifestyle factors (normal weight, no tob, regular physical activity, moderate alcohol intake, consumption of breakfast
cereals/fruits/vegetables) were related to lower risk of HF

Non-traditional risk factors: laboratory (BNP, IL6, CRP, Cr, high HCT, low HgB, albumin, hs-trop), PVCs, FEV1/FVC, SES, LV function, FHx & genetics
1,000,000 new HF diagnoses annually

> 300,000 — 800,000 Americans with advanced heart failure

809,000 hospital discharges with primary HF/year

> If HF diagnosis = 83% w/at least 1 hospitalization and 43% hospitalized at least 4 times!
> 932,000 physician office visits with primary diagnosis of HF

Overall mortality ~ 29.6% at 1 year and 50% at 5 years

> Mortality after AHF hospitalization at 30-day = 10.4%, 1-year =22% and 1-year =42.3% P , N
$30.7 billion 2012 = $69.8 billionin 2030 (127% increase) which is ~ $S244/every US adult o ’ o

> 50% 2/2 HF hospitalizations S N ; . b =
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CENTRAL ILLUSTRATION: Natural History of HFrEF Phenotype
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Bristow, M.R. et al. J Am Coll Cardiol HF. 2017;5(11):772-81.
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Process of cardiac remodeling involves
neurohormonal activation (SNS, RAAS,
Endothelin,...adverse cardiac remodeling

Cardiac Remodeling

Inflammatory

heart muscle Idiopathic

:,r,:ﬁ:;: disease dilated
Myocardial cardiomyopathy
infarction Volume overload
Pathophysiological Stimuli
Cardi
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Ischemic Hypertrophic
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Heart Failure

Local norepinephrine
activity and angiotensin
and endothelin release

are increased

Myocytes stretch

Neurohormonal
activation is increased

Myocyte
hypertrophy
stimulated

Cardiac performance
further deteriorates

Normal Early LV dilation Global Progressive dilation
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Reverse Cardiac Modeling

Remodeled Left Ventricle After Partial Reversal

Less hypertrophy

Improved
function
\ | \\
Thickening of the X y
myocardium of Right Left
the left ventricle ventricle ventricie
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Reverse Cardiac Modeling

Clinical Therapies that Reverse
Cardiac Remodeling

* B-blockers : _
= Pacing both ventricles * Thiazide diuretics
= Physical devices that control *  Calcium channel blockers
diastolic filling » Digoxin
= ACE inhibitors and angiotensin-
receptor blockers

= Aldosterone or corticosteroid
inhibitors

* Therapies that affect cardiac
cells

= LV assist devices

= Nitric oxide plus hydralazine
(vasodilators)

* Ventriculoplasty (surgical repair
of a defect in the LV)

Clinical Therapies that have Not
Shown to Reverse Cardiac
Remodeling

R\ Felping Cardiovascular Professionals
W Learn. Advance. Heal.



At Risk for Heart Failure

STAGE A
Al high risk for HF but
without struciural heart
disease or symptoms of HF

e.g., Patients with:

e HTN

= Atherosclerotic disease

DM

* Obesity

= Metabolic syndrome

or

Patients

= Using cardiotoxins

« With family history of
cardiomyopathy

-

Ry

THERAPY

Goals

o Heart healthy lifestyle

= Prevent vascular,
coronary disease

* Prevent LYV structural
abnormalities

Drugs

= ACEl or ARB in
appropriate patients for
vascular disease or DM

= Statins as appropnate

Structural heant

dissase

STAGE B
Structural heart disease
but without signs or
symptoms of HF

eg., Patients with:

e Pravious M|

' = LV remodeling indluding
LVH and low EF

e Asymptomatic valvular
disease

l HF pEF

e Pravent HF symploms
e Prevenl further cardiac
remodeling

Drugs

e ACEl or ARB as
appropriate

® Bals blockers as
appropriate

In selected patients

- |ICD

© Revascularization or
valvular surgery as
appropriate

Heart Failure

Structural heart disease
with prior or current
symptoms of HF

eg., Patients vith:

e Known structural heart disease and
= HF signs and symploms

Refractory
symploms of HF
at rest, despite
GDMT

HFrEF l

THERAPY
Goals
» Control symptoms
= Improve HRQOL
» Prevent hospitalization
o Prevent mortality

» |dentification of comorbidities

Trealment

» Diuresis to relieve symptoms
of congestion

o Follow guideline driven
indications for comorbidities,
e.g.. HTN, AF. CAD, DM

» Revascularization or valvular
surgery as appropriate

THERAPY

%tml symptoms

= Patient education
o Prevent hospitalization
= Prevent mortality

Drugs for routine use

o Dwuretics for flud retention
= ACE!l or ARB

« Beta blockers

® Aldosterone antagonisis

. mrawndusososﬁg gmtrala

= ACEIl and ARB
* Digoxin

= CRT

« ICD

= Revascularization or valvular
surgery as appropriate

Stages, Phenotypes and Treatment of HF

STAGED
Refractory HF

eg. Patients with:

® Marked HF symptoms at
rest

® Recurrent hospitaizations
despite GOMT

= =

—

%\lml symptoms

= Improve HRQOL

* Reduce hospital
readmissions

= Establish patient's end-
of life goals

Opfions

= Advanced care
measures

e Heart transplant

- 1thonic inotropes '

o Temporary or permanen
MCS

= Experimental surgery or
drugs
o Palkative care and

hospice
« |CD deactivation




ACCF/AHA HF Staging

1-Year Mortality

>50% at rest and

15%-30% Structural heart disease,
prior or current symptoms

Structural heart disease, asymptomatic:
left ventricular hypertrophy, myocardial infarction,
low LVEF, dilatation, valvular disease

High-risk patients with no structural or symptomatic disease: hyper-
tension, atherosclerotic disease, diabetes mellitus, coronary artery disease,
family history, cardiotoxic drugs

Helping Cardiovascular Professionals

Learn. Advance. Heal

Hunt SA et al. J Am Coll Cardiol 2009;53;e1-290.




New York Heart Association (NYHA) Classification of
HF

Patient has no limitation of physical activity. No
symptoms arise from ordinary physical activity.

Patient has slight limitation of physical activity
due to mild symptoms (fatigue, shortness of
breath, palpitations and/or angina) during

ordinary activity. Patient is comfortable at rest.

Patient has marked limitation of physical
activity due to symptoms even at less-than- "
ordinary activity, Patient is comfortable at rest, Pat'lent

Patient is unable to do any physical activity .
without discomfort. Symptoms experienced at PGPUIatIInn

rest. per NYHA
Class

4 Helping Cardivoarcular Professionals
W Learn. Advance. Heal




Stages in the Development and Progression of Heart Failure
Stages of Heart Failure

ACC/AHA Stages of Heart Failure

AT-RISK FOR

HEART FAILURE
(STAGE A)

Patients at risk for HF
but without current or
prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
disease.

Patients with HTN,
CVD, DM, obesity,
known exposure to
cardiotoxins, family
history of
cardiomyopathy

PRE-HEART

FAILURE
(STAGE B)

Patients without
current or prior
symptoms or signs of
heart failure but
evidence of gne of the
following

Structural Heart Disease:
e.g. WH, chamber
enlargement, wall motion
abnormality, myocardial
tissue abnormality, valvular
heart disease

Abnormal cardiac function:
e.g. reduced LV or RV
ventricular systolic function,
evidence of increased filling
pressures or abnormal
diastolic dysfunction

Elevated natriuretic peptide
levels or elevated cardiac

troponin levels in the setting

of exposure to cardiotoxins

HEART FAILURE
(STAGE C)

Patients with current or
prior symptoms and/ or
signs of HF caused by

structural and/or
functional cardiac
abnormality

Heart Persistent Heart
Failure in Failure
Remission

ADVANCED
HEART FAILURE
(STAGE D)

Severe symptoms and/
or signs of HF at rest,
recurrent
hospitalizations despite
GDMT, refractory or
intolerant to GDMT

requiring advanced
therapies such as
consideration for
transplant, mechanical
circulatory support, or
palliative care

with GDMT and risk factor modification



Transition to Advanced Heart Failure

Intensity of Care —> —— Quality of Life —>

\ [
1
Clinical 1
Course !
1
1 <
|
1
|
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i - H H o ¥
~| Onsetof CHF Sudden Death Decompensations Pump Failure |
‘ H ¢ iF %

modifying therap

Traditional Care

ncluding disease-

oS

management

— Time

Transition to
Advanced Heart
Failure:
» Oral therapies
failing
* Atime for many
major decisions
Consider MCS
andlor
transplantation, if
elgible
Consider inversion
of care plan 10 one
dominated by a
paliiative
approach, which
may invoive formal
hospice
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Acute Heart Failure Hospitalization:

1. ACM after Each Subsequent HF hospitalization

2. CV Death or HF hospitalization Likelihood after each hospitalization

3. recent prior HF hospitalization is associated with increased risk of clinical events in both reduced and preserved EF

.-
The risk of death is greatest in the early period after hospital discharge 4
and is directly related to the frequency of HF hospitalizations o
= 1.0 Heart Failure 2 ad
= 1# admission (n = 14,374) 2 $
g — 2 admission (n = 3,358) E -
:-]-: =3 admission (n = 1,123) g .
= 4™ admission (n = 417) i L]
= ) .
=
:g_ o4 L
E; - *
=
l'l_ T T T T T T T
5 0-1 1-3 36 6-12  12-24 24+  NoHF
] Time after discharge from hospital (months) Nospitalization

No.deaths 63 86 a4 130 150 63 1233
1.0 —

Time since admission

P=3
p=3
1

EFS40% HR 1.74, 95% CI 1.55-1.97, p<0.001
EF»40% HR 181, 95% U 1.51-2.17, p<0.001

-

-
<
1

-

EF540% prior NF hosprtalization

S
—a—o
-

EFS40% no prior HF hospitakzation
. EE240% prior HF hospitalzation

- "o

r
o
1

-

__________ EF>40%. no prior HF hospitalization

Percentage with CV death or hospital admission for HF
o
3

______
"""""

® EF $40%
® EF >40%

o
1

1500

CV death or HF hospitalization rate per 100 person years

)

Time (days)
No prior >12 months 612 months 46 months 24manths 0.2 months
hospitalization

Elapsed time from HF hospitalization to randomization
EF<40% 1,226 1,255 476 342 438

EF>40% 946 722 285 173 236



Acute Heart Failure:

2
0.0

In-hospital
« Length of stay (mean) 6.2 days
+ Mortality rate 4.1 —>19.76%

Hospital readmissions
+20% at 30 days
+50% at 6 months

PREDICTORS OF IN-HOSPITAL MORTALITY AND RISK STRATIFICATION FROM
THE ADHERE REGISTRY (VALIDATION COHORT ANALYSIS)*

| 32,229 Hospltalization Episodes In Validation Cohort |

| BUNcImgL S BUNz43my/dL
’\\.\ 3 "/,"'. ™ .‘\\
[ 283% [ 835%
Crude Mortality | Crude Mortailty |
(T04/24871) | | (565/6764)
\ /"' -\\-\ ./_/
24,702 Hospltalization Eplsodes | 6697 Hospitalization Episodes
sepz11smmbg /N SBP<115mmHg se=tismmbp . 88P<115mmHg
R \.‘\ f""iﬁtemedlaié\\_ / %termedla&\ 7\\\
Lg\?“ ‘Ek \ / Risk 3 \ Risk 2 '\.l 15.3%
7 | : 5.67% | ‘ 5.63% : Crude Mortality |
\ ng’gg;“g’g?;','y | Crude Mortaltty | \ Crude Mortalty / . (2851883)
/ 1(-220/3882‘)// \_ »1_(272/4334)/ 7/ S //
| 1862 Hospitalization Eplsodes i
Serum Craatinine<2.75 mg/dL. "\ Serum Creatinine >2.75 mg/dL
Imemesa /" HighRisk \
13.23% " | 19.76% |
. Crude Mommy / \ Crude Mortality ’rl
. (168/1270) / \ (117582) /

BUN, blood wrea nitrogen; SEBF, systolic blood pressure.
Each node is basad on avaliable data from registry patant hospitaizations v each precictive varabie presentad. To convert BUN 0 mmobL. multiply by 0.357; creatinine to umol/L. multiply by 834,
Repiinted with permission from Fonarow GC ¢ al, JAMA 2006,283572-580.
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Pulmonary capillary wedge pressure (mm)

No Dyspnea  Dyspnea, orthopnea
Lung US: A-lines Lung US: B-lines
CXR: Clear ~ CXR: Pulmonary edema

(1) Mortality numbers from Forrester 1976 PMID 790191. Mortality is probably lower today.

Van Diepen$S, et al. Circulation. 2017;136:€232-e268.

Volume Status

Wet Dry
Classic Cardiogenic Shock Euvolemic Cardiogenic Shock

Cold (L Cl; DSVRI; NPCWP) (Y CI; PSVRI; €>PCWP)

Vasodilatory Cardiogenic Shock Vasodilatory Shock
or (Not Cardiogenic Shock)
Warm Mixed Shock
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Acute Myocardial Infarction

Left ventricular dysfunction
systolic diastolic

i

| Ventilation ! -

Fluids -+
inotropes/ .
Vasopressors

Cardiac output |
Stroke volume |

Mechanical
support
device

Bleeding/
Transfusion

Coronary

perfusion |

Reperfusion: -
PCI/CABG ]

Peroxynitrite T
Interleukins T

Vasoconstriction
fluid retention

LVEDP T
Lung edema T

Progressive
left ventricular
dysfunction

Pathophysiology of cardiogenic shock and potential treatment targets. The pathophysiological concept of the expanded cardiogenic shock spiral and

treatment targets. CABG, coronary artery bypass grafting; eNOS, endothelial nitric oxide synthase; iNOS, inducible nitric oxide synthase; LVEDP, left
ventricular end diastolic pressure; NO, nitric oxide; PCI, percutaneous coronary intervention; SIRS, systemic inflammatory response syndrome; SVR,

systemic vascular resistance; TNF, tumor necrosis factor. (Reproduced and adapted, with permission, from H Thiele et al: Shock in acute myocardial

Pro-inflammation
Catecholamin sensitivity |

Death

Contractility |

Source: J.L. Jameson, A.5. Fauci, D.L. Kasper, 5.L. Hauser, D.L. Longo,
J. Loscalzo! Harrison's Principles of Internal Medicine, 20th Edition
Copyright @ McGraw-Hill Education, All rights reserved.,

infarction: The Cape Horn for trials? Eur Heart J 31: 1828, 2010.)

Citation: Cardiogenic Shockand Pulmonary Edema, Jameson J, Fauci AS, KasperDL, Hauser SL, Longo DL, Loscalzo J. Harrison's Principles of Internal Medicine,20e; 2018. Available

at: https://accesspharmacy.mhmedical.com/content.aspx?bookid=2129&sectionid=192032185 Accessed: January 31, 2020

Copyright © 2020 McGraw-Hill Education. All rightsreserved




Cardiogenic Shock Survival...®

Rate, %
8
|

—s— Death: cardlogenic shock overall (P = 0.010)
104 = Death: cardlogenic shock on admission (P = 0.009)
--a-- Death: cardlogenic shock during hospltalization (P = 0.094)

0
| I I | | | | | | |
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year




Inotropic Therapy

Percent Survival
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N EnglJ Med 2001; 345:1435-43 J Cardiac Failure 2003; 180 -7



SCAI Shock Stages A through E....
Associated Cardiac Intensive Care Unit and
Hospital Mortality in Each SCAI Shock Stage

Stage A ("At risk") Neither hypotension/tachycardia nor
hypoperfusion

Stage B ("Beginning") Hypotension/tachycardia
WITHOUT hypoperfusion

Stage C ("Classic") Hypoperfusion WITHOUT
deterioration

Stage D ("Deteriorating)" Hypoperfusion WITH deterioration
NOT refractory shock

Stage E ("Extremis") Hypoperfusion WITH deterioration
AND refractory shock

o\ °\° °\ S° g° s s°

o"\"’o S
O AD AP WO

m Cardiac Intensive Care Unit Mortality
m Hospital Mortality




Potential Cardiogenic Shock Care Pathway, Care

Location and Care Providers

CARE LOCATION

Spoke Hospital

Cardiogenic Shock Hub Hospital

R
e
c
o
v
e
r
y

CARDIOGENIC SHOCK MANAGEMENT PATHWAY

Resuscitation and Medical Therapy

Peripheral VAD
ECMO
Implantable VAD

Destination VAD

S 0 — @B — — — » .

Acute Mechanical Circulatory Support

Devices

Short-term VAD

VA ECMO

Surgical Short-term VAD

Long-term VAD

LVAD:

2N II_-

// [ESOCIETY OF AMERICA
Impenis LD

Improve survival & QOL in Adv HF

Refractory to Medical Therapy

)

I HeartMate II: Continuous-flow LVAD I

Probability of Survival

1.0
0.9 P=0.008
0.3 Continuous-flow (2009)
o LVAD (2009)
0.6
Pulsatile-flow
54 : LVAD (2009)
0.44 Pulsatile-flow
&= LVAD (2001)
" | P=0.09
0.2 2001 Medical
0.14 ( ) therapy (2001)
0.0 - . . E
9 6 12 18 4

Magetically Lewitated Centrifugal Flow Pump.

Months since Randomization

Fang JC. N Engl J Med 2009;361(23):2282-5

UCI Health
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New ACC/AHA/HFSA Guidelines

2017 ACC/AHA/HFSA Heart Failure Focused Update

2017 ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA
Guideline for the Management of Heart Failure

A Report of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines and the Heart Failure Society of America

Developed in Collaboration With the American Academy of Family Physicians, American
College of Chest Physicians, and International Society for Heart and Lung Transplantation

WRITING GROUP MEMBERS*

Clyde W. Yancy, MD, MSc, MACC, FAHA, FHFSA, Chair
Maniell Jessup, MD, FACC, FAHA, Vice Chair

Biykem Bozkurt, MD, PhD, FACC, FAHA*t Steven M. Hollenberg, MD, FACC#

Javed Butler, MD, MBA, MPH, FACC, FAHA" JoAnn Lindenfeld, MD, FACC, FAHA, FHFSA®Y
Donald E. Casey, Jr, MD, MPH, MBA, FACC§ Fredenck A. Masouds, MD, MSPH, FACC**
Monica M. Colvin, MD, FAHA Patnck E McBride, MD, MPH, FACCtt

Mark H Drazner, MD, MSc, FACC, FAHA FHFSAT  Pamela N. Peterson, MD, FACC, FAHAL

Gerasimos S. Filippatos, MD* Lynne Wamer Stevenson, MD, FACC*]
Gregg C. Fonarow, MD, FACC, FAHA, FHFSA*L Cheryl Westlake, PhD, RN, ACNS-BC, FAHA, FHFSAY
Michael M. Givertz, MD, FACC, FHFSA*Y
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JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY
® 2021 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER

EXPERT CONSENSUS DECISION PATHWAY

2021 Update to the 2017 ACC Expert
Consensus Decision Pathway for
Optimization of Heart Failure
Treatment: Answers to 10 Pivotal
Issues About Heart Failure With
Reduced Ejection Fraction

A Report of the American College of Cardiology Solution Set Oversight Committee

VOL. 77, NO. 6, 2021




Biomarkers Indications for Use

ACC/AHA SN
I .
(Stage AB HFJ ( ACC/AHA Stage C/D HF ) (ACCIAHA Acute/Hospitalized Ha Bi om arkers

Ambulatory pts Acute dyspnea Hospitalized . s .
At risk for HF with new-onset | NYHA class II-IV o ED for ADHE Biomarkers Indications for Use
dyspnea Comment/
COR | LOE Recommendation Rationale
BNP or | For patients at risk of developing HF, | NEW: New data
NT-proBNP natriuretic peptide biomarker-based |suggest that
COR lla screening followed by team-based natriuretic peptide
— __|care, including a cardiovascular biomarker screening
) - SNPor lla + | specialist optimizing GDMT, can be | and early intervention
' Diagnosis } useful to prevent the development of | may prevent HF.
left ventricular dysfunction (systolic or
diastolic) or new-onset HF.

Prognosis or

added risk Helping Cardiovascular Professionals % American
stratification Learn. Advance. Heal, Hearﬁm ™
N

*Other biomarkers of injury or fibrosis include soluble ST2 receptor, galectin-3, and high-sensitivity troponin.

ACC indicates American College of Cardiology; AHA, American Heart Association; ADHF, acute decompensated heart failure;
BNP, B-type natriuretic peptide; COR, Class of Recommendation; ED, emergency department; HF, heart failure; NT-proBNP, N-
terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association; and pts, patients.

Helping Cardiovascular Professionals e American

Learn. Advance. Heal. Hear_t )
Associatione




Blomarkers in Heart Failuie
BNP (NT-proBNP) in Heart Failuwie

Pharmacologic Actions of Human BNP

Hemodynamic (balanced vasodilation)
: :fi::ies f
* coronary arteries éj Myucardial stressfstrain/stretch -
BNP
Ventricles > atria
iy BNP elevated in HF

+JJ; aldosterone

o + endothelin * Levels correlate with PCW and
. ) *J+ norepinephrine .
* lusiotropic prognosis
+ antifibrotic

* antiremodeling Renal
=t diuresis
4 natriuresis

BMP = brain natriuretic peptide

%‘% Heart failure t@,{m Medscape

UCI Health



Neurohormonal Imbalance in HF

SNS
Renin-Angiotensin
Aldosterone
Vasopressin
Endothelin-1
Urotensin Il
...others

Vasopressor, volume

expanding, hypertrophic,

fibrotic

Vasodilator, natriuretic,

Diuretic, anti-hypertrophic,

and anti-fibrotic

Natriuretic Peptides
Nitric Oxide
Vasodilatory PGs
Adrenomedullin
Urocortins

...others

Courtesy of Mark Richards

UCI Health



Important
Pathophysiological
Targets in
Chronic,
Hemodynamically
Stable
HFrEF (EF<=40%)
and
Treatments

Target

Therapy

Renin-angiotensin-aldosterone system

ARNIs/ACEIs/ARBs, aldosterone
antagonists

Sympathetic nervous system

Beta-blockers

Natriuretic and other vasodilator peptides

Neprilysin inhibitor (ARNI)

Sodium-glucose cotransporter-2

SGLT2 inhibitors

Balanced vasodilation and oxidative stress
modulation

HYD/ISDN

Elevated heart rate

Beta-blocker, ivabradine

Guanylyl cyclase

Soluble guanylyl cyclase
stimulators

Relief of congestion

Diuretic agents

Ventricular arrhythmias

Implantable cardioverter-
defibrillators

Ventricular dyssynchrony due to
conduction abnormalities

Cardiac resynchronization therapy

Mitral regurgitation

Surgical or percutaneous mitral
valve repair

Reduced aerobic capacity

Aerobic exercise training

ACEl = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor-neprilysin inhibitor; HFrEF = heart failure with reduced
ejection fraction; HYD/ISDN = hydralazine/isosorbide dinitrate; SGLT2 = sodium-
glucose cotransporter-2.



1990

V-HeFT
CONSENSUS

Blue= ACEI
Green= ARB

Yellow=BB

1995 2000 2003 2010 2015

SOLVD RALES CARE-HF Emphasis
SAVE SCD-HeFT
@ EPHESUS PHIV_IF%RT RAFT
MERIT-HF MADIT-
Val-HeFT SHIFT
CHARM PARDIGM

COMPANION
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Evidence-Based HFrEF Therapies

- Relative Risk NNT for Mortality Relative Risk
Guideline i Number Needed to . i
R ¢ Y Y Reduction in Treat for Mortalit (standardized to 36 Reduction in HF

Py Mortality y months) Hospitalizations

ACEI/ARB 17% 22 over 42 months 26 31%

ARNI 16% 36 over 27 months 27 21%

Beta-blocker 34% 28 over 12 months 41%

Aldosterone - o
Antagonist 30% 9 over 24 months 35%

Hydralazine/Nitrate 43% 25 over 10 months 33%

CRT 36% 12 over 24 months 52%

ICD 23% 14 over 60 months NA

lvabradine NA NA

Updated from Fonarow GC, et al. Am Heart J. 2011;161:1024-1030.

UCI Health



Treatment of HFrEF Stage C and D

Step 1
Estadlish DX of HFEF; Consider the Implement N'M«* GOMT. M““ Comuev
assess volume; i C are not additional
initiate GOMT pationt acena ucmm and no order is symptoms therapy

NYHA class -1V,
peep | provicied st CeCI >30
ml/min & K+<5.0 mEq/L

Pharmacologic Therapy for HFrEF
(<=40%): __ -
v’ ACEi, ARB, ARN| i et

v’ Beta Blockers

v" MRAs

v’ Hydralazine/ISDN
v’ lvabradine S S

£35% NSR & QRS

v’ SGLT2i o i

: NYHA class I-ll, NSR :

heart rate 270 bpm on Ivabradine
maximally tolerased dose (COR Hla)

bata blocker /

NYHA class [I=11l HF

Adequate BP on
ACEl or ARB*, NoCl %o
ARS or sacubitrd

Refraciory
NYHA class IV
{Sage D)

NYHA class iV,
n black patents

NYHA class |-l LVEF
5356%:; (caveat: 1y
survival, >40 d post M1) )

( Continue GDMT with sedal reassessment & oplimized dosing/adherence )

tHydral-Nitrates green box: The combination of ISDN/HYD with ARNI has not been robustly tested. BP response should be carefully monitored.

$See 2013 HF guideline.

§ Participation in investigational studies is also appropriate for stage C, NYHA class Il and Ill HF.

ACEI indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor-blocker; ARNI, angiotensin receptor-neprilysin inhibitor; BP, blood pressure;
bpm, beats per minute; C/l, contraindication; COR, Class of Recommendation; CrCl, creatinine clearance; CRT-D, cardiac resynchronization therapy—device;
Dx, diagnosis; GDMT, guideline-directed management and therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; ICD, implantable
cardioverter-defibrillator; ISDN/HYD, isosorbide dinitrate hydral-nitrates; K+, potassium; LBBB, left bundle-branch block; LVAD, left ventricular assist device;
LVEF, left ventricular ejection fraction; MI, myocardial infarction; NSR, normal sinus rhythm; and NYHA, New York Heart Association.

Learn. Advance. Heal. Hear_t )
Association.

Helping Cardiovascular Professionals 6 American
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Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

S. Desai, M.D
Rouleau

Packer, |

M.P.H., Jianjia
M.D., Vic

non, M.D., Kar

or the PARADIGM-HF |

ACE
hibitor

X

Inactive
ragments

BNP, ANP, CNP
Bradykinin
Adrenomedullin
Favorable effects

« Vasodilation

» Decrease SNS

« Natriuresis/diuresis

N
NEP

inhibitor
Neprilysin

(neutral
endopeptidase)

BNP, ANP, CNP
Bradykinin
Adrenomedullin

Mang i NEP
inhibitor
Neprilysin

(neutral
endopeptidase)

Inactive
fragments

Favorable effects

« Vasodilation

« Decrease SNS

« Natriuresis/diuresis

Combine ARB with
Neprilysin inhibitor
Inactive

Sacubitri
fragments ubitril = Nepr

g sin inhibitor
Valsartan = ARB

Influence of Sacubitril/\VValsartan on Readmission

With Reduced EF

or ARB or ARNI

Pharmacological Treatment for Stage C HF

Renin-Angiotensin System Inhibition With ACE-Inhibitor

COR| LOE

R " Comment/

ecommendations Rati
ationale

The clinical strategy of inhibition of the NEW: New

renin-angiotensin system with ACE clinical trial data

inhibitors (Level of Evidence: A), OR prompted

ARBs (Level of Evidence: A), OR ARNI clarification and

(Level of Evidence: B-R) in conjunction important

with evidence-based beta blockers, and |updates.

aldosterone antagenists in selected

patients, is recommended for patients

with chronic HFrEF to reduce morbidity

and mortality.

. American
0 Heart
Associations

Pharmacological Treatment for Stag

Treatment Algorithm for Guideline-Directed Medical
Therapy Including Novel Therapies

MHF/EF Stage C Treatment

ACEUARB Figure3A)

For patienes wak. Far persetently For patients For patients
“able on with «GFR =

rertoad. Atram A, AcEuARE. omlimin/1.72
2 2 2 K-« 5.0 mEaf

YA clans 1V

Tovate add Sk Add
Hoydstasme
L ecir- Yooy e oo
e ey o

Pmtig~2% Figure 38)

With Reduced EF

Renin-Angiotensin System Inhibition With ACE-Inhibitor

or ARB or ARNI

COR

ARNL:
B-R

LOE Recommendations Con:lment.r
Rationale
In patients with chronic symptomatic | NEW: New clinical
HFrEF NYHA class Il or Il who trial data

tolerate an ACE inhibitor or ARB,
replacement by an ARNI is
recommended to further reduce
morbidity and mortality.

necessitated this
recommendation.

Rates After HF Hospitalization: PARADIGM HF

1.04

P<0.001
0.6

0.5+
0.4+
0.3

0.2+

Cumulative Probability

0.14

0.0

A Primary End Point CV death or 1% CHF hospitalization

Hazard ratio, 0.80 (95% C, 0.73-0.87)

Enalapril

LCZ696

T T T T T
0 180 360 540 720 900

Days since Randomization
No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544
Enalapril 4212 3883 3579 2922 2123 1488

6% reduction in mortality (P<0.001)

T J
1080 1260

896
853

249
236

Excerpted from:
Optimization of Heart Failure Treatment:
l Answers to 10 Pivotal Issues About Heart
For patists wth
-ff: Failure with Reduced Ejection Fraction
frevimyrierd
A e
| DOI: 10.1016/j jacc.2017.11.025
o
o 307

AMERICAN
COLLEGE of
CARDIOLOGY

Pharmacological Treatment for Stage C HF

With Reduced EF

or ARB or ARNI

Renin-Angiotensin System Inhibition With ACE-Inhibitor

COR

LOE Recommendations Con:lrnem.'
Rationale
ARNI should not be administered NEW: Available
concomitantly with ACE inhibitors or | evidence

within 36 hours of the last dose of an
ACE inhibitor.

demonstrates a
potential signal of
harm for a
concomitant use of
ACE inhibitors and
ARNI

ARNI should not be administered to
patients with a history of
angioedema.

NEW: New clinical
trial data.

I

American
o Heart
Association.




Pharmacological Treatment for Stage C HF

With Reduced EF

Ivabradine
Treatment Algorithm for Guideline-Directed Medical
Commentl Therapy Including Novel Therapies
COR | LOE Recommendations " e
Rationale
Ivabradine can be beneficial to NEW: New clinical SEEEE Excerpted from:
reduce HF hospitalization for trial data. 1 : | : | pinitn s Testmens
patients with symptomatic (NYHA :_.:i:"a:ﬁa Z-EE 2%’:‘1‘%2 E_:;_:E-:?f Failure with Reduced Ejection Fraction
CIaSS “"I”) Stable Chronic HF’EF [ | ‘ ] " | ‘ | ‘ T‘I—u DOI: 10.1016/j.jacc.2017.11.025
" B.R (LVEF <35%) who are receiving 2 L1 1 1 1
2 = | GDEM?*, including a beta blocker at = & & & = n—
. ~ © sy,
maximum tolerated dose, and who
are in sinus rhythm with a heart rate
of 70 bpm or greater at rest.

*In other parts of the document, the term "GDMT™ has been used to denote guideline-directed management and therapy. In

this recommendation, however, the term "“GDEM"” has been used to denote this same concept in order to reflect the original
wording of the recommendation that initially appeared in the “2016 ACC/AHA/HFSA Focused Update on New Pharmacological
Therapy for Heart Failure: An Update of the 2013 ACCF/AHA Guideline for the Management of Heart Failure™.

Helping Cardiovascular Professionals

Learn. Advance. Heal.

= American
“ Heart
Association.




The Newest Therapy For Heart Failure with Reduced EF...SGLT2i

(not in 2017 or 2021 consensus/updates)

@ The JAMA Network

From: The Metabolodiuretic Promise of Sodium-Dependent Glucose
Cotransporter 2 InhibitionThe Search for the Sweet Spot in Heart Failure

JAMA Cardiol. 2017;2(9):939-940. doi:10.1001/jamacardio.2017.1891

Afferent
arteriole

Efferent
arteriole

” 4 Myocardial J
\& energetics ' B-hydroxybutyrate \J

“._ = (ketone body)

‘ Afterload

SGLT2 inhibitors cause
e afferent arteriolar
constriction

LV wa \ /
stress, | \
|
. —— \
Diuresis
( \ Natriuresis
{ § Preload J Glycosuria

| Proteinuria

Favorable effects
Reduction of pre-load (diuretic effects)

Reduction of afterload (blood pressure,
arterial stiffness)

Improvement of mitochondrial
efficiency

Delay of decline in eGFR

Delay of micro- and macroalbuminuria
Weight loss

Reduction in epicardial adipose tissue
Improvement in glycemia

Reduction in uric acid

Figure Legend: Proposed Mechanism of Cardiorenal Protection With Sedium-Dependent Glucose Cotransporter 2 (SGLT2) InhibitorsAt the level of the kidney, SGLT2 inhibition promotes
gu g - glycosuria and natriuresis. It 3lso promotes afferent artenoral constriction resulting in 3 decrease in intraglomerular pressure. A reduction in preload and resultant lzft ventricular

proposed as cardioprotective mechanisms. AT indicates adenosine triphosphate

(LV) wall stress improves overall LV filling conditions. Additionally, metabolic effects of SGLT2 inhibition to improve myocardial energetics and reduce afterload have also been

This figure was specifically commissioned for this article and has not been reproduced in any form in any media format. Figure created by M. Gail Rudakevich, BSc, MScBMC

Unfavorable effects

Amputations (in particular toe,
metatarsal)

Volume depletion/Hypotension
Diabetic ketoacidosis

Fractures

Urinary and genital infections




- Placebo Dapagliflozin
Cardiovascular Outcomes and Death from P .
A Primary Outcome B Hospitalization for Heart Failure
Any Cause_ 1007 307 Hazard atio, 074 (95% 1, 0465-0.85) 1007 %7 Hazard ratio, 0.70 (95% €1, 0.59-0.83)
% - B 0{ 2
g w® g w{
A Primary Outcome B Daath from Candiovascular Causes g » g 09 35 S
. | Placeso 3 @ ‘E © .
- Placeba = £ s £ 50
g.» : E $ o $ oo
2 B 61 Huxaed raio, 02 w5 1. 09077 2 3 ° T 7
5 § 4 Peoml H e e H 0 3 6 9 1215 18 21 2
- HES 3 » & — - g » el
? g.. 10 — 10 I
. | o = - T T T T T 1 T ',-W T T - H H H
T T N T I B DAPA-HF: Effect of Dapagliflozin in Heart
Months since Randomization Months since Randomization = = = 3
N Risk No. at Risk
AR o i m m s s m o | R o me me mr e e a w @ Failure, With or Without Diabetes
T [ St e e B B0 N 40 X% BO 06 G2 A0 | Oghen DN D mn LD X0 Le L0 s
C Death from Cardiovascular Causes D Death from Any Cause 4 " &k 4 pr &
© ot o ey o O Hptsion o et o = e R i SRS An inflection point in the care of patients with heart failure...
Placebo %
£ | il F z
i I , < - : ; : : :
- - 2 g ~ *Benefits seen in those with or without Diabetes
5 5 « b1 e
- i’ 2w g . . .
i B £ ] *Once a day therapy; single dose; no need for titration
- 2 k] .
. i = H IR (N.B. low use of ARNI)
9 -~ e— o —
= . e e *No episodes of hypoglycemia or diabetic ketoacidosis
Totesn W7 wn ww e am s wr m e Tloin 7w on wr o me oy s °© 3 6 5 1 15 W n P T X
BhoSe mmoae wma neom m o | e D Bn me nn e dm am om e s e i e Baaeien +Negligible incidence of amputations
No. at Risk No. at Risk
Daes B B B Ba dp M B2 OB OB [Nl Bn 3R M BN WOl & B *NNT= 21; benefits seen even in those >75

SGLT?2 Inhibitors Reduce the Risk of Heart
Failure Events in Type 2 Diabetes

DAPA-HF: Effect of Dapagliflozin in Heart
Failure, With or Without Diabetes

Patients Events Eventsper1000  Weight
patient-years (L]

T R s No diabetes/diabetes subgroup:

HR (95%0)

e —————— o A Favorable effects
mcmﬁw 877000 Y0 463 197 Mo —— 066(055-079) Prlmary endp0|nt Red 2 = A
COSPogam  USEIG6SE 20006656 S mo p4 n8 . 07065092 . . . uction of pre-load (diuretic effects)
DONETMS U S ST 1 B B - 08B070% Effect on Primary Endpoint of Cardiovascular oo o5 i
b - opisdy Death and Serious Heart Failure Events Re “Ftl'°'!f'; c ?r oad (blood pressure,
:amz;-immhvkvﬂf::; s ; o Dapagliflozin  Placebo HR B EISIES
ANVAS P 139/ 14411 u ] § 2 —T 0831058-119) =, = 1 1
Dmmm; SOBI0ME R0 36 20 B4 63 —a os«os.*m! X (n=2373) (n=2371) (95% C1) Improvement of mitochondrial
Fed et ol ook 0634 - obpés10n) All patients 386/2373  502/23711 —m— 0.74(0.65, 0.85) efficiency Unfavorable effects
[
‘ 0¥ 050 100 50 Type 2 diabetes at baseline* Delay of decline in eGFR - .
Lancet 2018 Nov (online) o s Yes 215/1075  271/1064 ~ —@— Ao B9 Delay of micro- and macroalbuminuria »:‘r:gu;tsﬁ?s i
No 171/1298 231/1307 —m— 0.73 (0.60, 0.88) TE );1 i [ Vol depletion/H -
. . : : : eight loss \ 'olume depletion/Hypotension
EMPA-REG: Hospitalizations for Heart Failure ~
p 0.5 0.8 1.0 1.25 Reduction in epicardial adipose tissue " Diabetic ketoacidosis
4 o—— Placebo Dapaglifiozin Better Placebo Better Improvement in glycemia Fractures
(95% Gl 050_085) *Defined as history of type 2 diabetes or HbA1c 26.5% at both enroliment and randomization visits. Reduction in uric acid Urinary and gemtal infections
1 p=0.0017

Patients with event (%)

Zinman B et al. N Engl ) Med 2015
Fitchett D et al. Eur Heort ) 2016



Event-free survival & Overall survival

with comprehensive disease-

modifying therapy vs conventional Cumulative Impact of Evidence-Based
Heart Failure with Reduced EF Medical Therapies

t h €rapPy (theLancet 21 May 2020)
Relative-risk 2 yr Mortality

A Treatment

100 — Comprehensive therapy None e 35%
Conventional therapy ‘
Projected mean event-free survival :
e 80 —)}\\ Comprehensive therapy 14-7'years (12-6-17-1) | ACEI or ARB l 23% 27%
_if_, e Conventional therapy 6-4 years (4-8-8-0)
= = . iff. - 6-2-10-
z 60 % Difference (95% CI) 8.3 years (6-2-10-7) Beta Blocker 1 35% 18%
E 404 p 0, 0
£ \ Aldosterone Ant | 30% 13%
= ~\
= 20+ S~
e g \ ARNI (replacing ACEI/ARB) l 16% 10.9%
o — S s
55 60 es 70 75 80 g5 90 SGLT2 inhibitor | 17% 9.1%
- Cumulative risk reduction if all evidence-based medical therapies are used:
Relative risk reduction 74.0%, Absolute risk reduction: 25.9%, NNT =3.9
A Treatment
Comprehensive therapy Updated from Fonarow GC, et al. Am Heart J 2011;161:1024-1030 and Lancet 2008;372:1195-1196.

Conventional therapy
Projected mean overall survival

100 —
i -
\

80 ‘\\ Comprehensive therapy 17-7 years (14-9-20-5)
l: Conventional therapy 11-4 years (9-2-13.5)
"‘\ Difference (95% ClI) 6-3 years (3-4-9-1)
60 K

N T~

“
\\\ \
40 - o

Overall survival (%)
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IN
2021 Update to the 2017 ACC Expert )

Consensus Decision Pathway for ‘ CO N T E M P O RA RY

Optimization of Heart Failure

Treatment: Answers to 10 Pivotal

Issues About Heart Failure With C LI N I CAL
Reduced Ejection Fraction

A Report of the American College of Cardiology Solution Set Oversight Committee P R A ( I I ( | ( l | I D | | I N | S

ACCF/AHA (2013)° HF is a complex clinical syndrome that results from any structural or functional impairment of ventricular filling or
ejection of blood. The cardinal manifestations of HF are dyspnea and fatigue, which may limit exercise tolerance, and
fluid retention, which may lead to pulmonary and/or splanchnic congestion and/or peripheral edema. Some patients
have exercise intolerance but little evidence of fluid retention, whereas others complain primarily of edema, dyspnea,

or fatigue.

““" GAPS IN CURRENT DEFINITIONS OF HEART FAILURE
| ot =

JCS/JHFS (2017)° HF is a clinical syndrome consisting of dyspnea, malaise, swelling and/or decreased exercise capacity due to the loss of

compensation for cardiac pumping function due to structural and/or functional abnormalities of the heart.




CURRENT...
SELECTED
CLASSIFICATION
FRAMEWORKS
USED
FOR
HEART FAILURE

Parameter Explanation
NYHA functional I, II, I1I, IV based on symptoms severity
class’
EF’ HFrEF, HFmrEF, or HFpEF based on
LVEF
Etiology”’ Specific etiology of HF, for example,

Disease progression
(ACCF/AHA)™**

MOGES*®

INTERMACS Profiles
for Advanced HF'"®

ischemic/nonischemic, valvular,
hypertensive, infiltrative cardiomyopa-
thy such as cardiac amyloidosis, peri-
partum cardiomyopathy, viral
myocarditis chemotherapy-induced
cardiomyopathy

Stages A, B, C, or D according to pres-
ence of HF symptoms and signs and
cardiac structural changes

Morphofunctional phenotype (M), organ
(s) involvement (O), genetic inheri-
tance pattern (G), etiological annota-
tion (E) including genetic defect or
underlying disease/substrate, and the
functional status (S)

Profiles 1—7 according to symptoms,
functional capacity, hemodynamic sta-
bility for patients who are considered
for advanced HF therapies

INTERMACS, Interagency Registry for Mechanically Assisted Circula-
tory Support'**; MOGE(S) nosology system.”*



HFrEF

CURRENT...SUMMARY OF DEFINITIONS OF Heart Failure (HF)
INCLUSION CRITERIA IN RECENT CLINICAL TRIALS:

Age, NYHA HF Hospitalization
Trial Name Functional Class LVEF (%) Natriuretic Peptides or other
PARADIGM-HF '*! Age >18 years LVEF <35% If previous hospitalization, BNP >100 pg/mL or ‘Within previous 12
NYHA II-IV NTproBNP >400 pg/mL months
If no previous hospitalization, BNP
>150 pg/mL or NT-proBNP >600 pg/mL
VICTORIA '™ Age >18 years LVEF <45% Within past 30 days: ‘Within 6 months or out-
NYHA functional NSR, BNP >300 pg/mL, NT-proBNP >1,000 patient IV diuretics for
class II-IV pg/mL HF within 3 months
AF BNP >500 pg/mL; NT-proBNP > 1,600
pg/mL
DAPA-HF *° Age >18 years LVEF <40% If HF hospitalization within 12 months: Diagnosis of HF for >2
NYHA functional NT-proBNP >400 pg/mL months
class II-IV If no hospitalization, NT-proBNP >600 pg/
mL
AF NT-proBNP >900 pg/mL
EMPEROR- Age >18 years LVEF <40% LVEF <30%, NT-proBNP > 600pg/mL (NSR) NYHA functional class
Reduced NYHA functional or > 1200pg/mL in AF II-IV >3 months
class II-IV LVEF 31%—35%, NT-proBNP >1000 pg/mL
(NSR) or >2000 pg/mL in AF
LVEF 36%—40%, NT-proBNP >2500 pg/mL
(NSR) or >5000 pg/mL in AF
LVEF <40% but HF hospitalization within 12
months, NT-proBNP >600 pg/mL (NSR) or
>1200 pg/mL in AF
GALACTIC-HF ' Age >18 and <85 years, LVEF <35% NT-proBNP >400pg/mL (NSR) or >1200 pg Currently hospitalized for

NYHA functional
class II-IV

/mL in AF; or BNP >125 pg/mL (NSR) >375
pg/mL

HF (inpatients) or had
either made an urgent
visit to the emergency
department or been hos-
pitalized for HF within
12 months (outpatients)

ACEI, angiotensin-converting enzyme inhibitor; AF, Atrial fibrillation; ARB, angiotensin receptor blocker; ARNI, Angiotensin receptor-neprilysin inhibi-
tor; CV, cardiovascular ; MRA, Mineralocorticoid receptor antagonist; NSR, Normal sinus rhythm.

HFpEF

HF WITH REDUCED (HFrEF) & PRESERVED (HFpEF) EJECTION FRACTION

Age, NYHA
Trial Name functional Class LVEF (%) Natriuretic Peptides HF Hospitalization
TOPCAT *° Age =50 years LVEF =45% BNP =100 pg/mL ‘Within previous 12 months, with
NYHA functional or NT-proBNP =360 pg/mL management of HF a major
class II-IV component
PARAGON-HF '  Age>50 years LVEF >45% If NSR, NT-proBNP >200 pg/mL ‘Within previous 9 months
NYHA functional and LAE LVH If AF: >600 pg/mL
class II-IV Or if no previous hospitalization
and
If NSR: NT-proBNP >300 pg/mL,
if AF: NT-proBNP >900 pg/mL
EMPEROR- Age=>18 years LVEF >40% (no NT-proBNP >300 pg/mL in NSR or ~ Within 12 months OR evidence of
Preserved % NYHA functional prior >900 pg/mL in AF structural changes (LAE or
class II-IV (>3 months) history of LVEF increased LVM) on echo
<40%)
DELIVER ' Age>40 years (LVEF >40% and Elevated natriuretic peptides Medical history of HF =6 weeks
NYHA functional evidence of struc- before enrolment with at least
class II-IV tural heart disease intermittent need for diuretic

(ie, LAE or LVH)

treatment

AF, Atrial fibrillation; CV, cardiovascular; ECG, electrocardiogram; Echo, echocardiogram; LAE, left atrial enlargement; LBBB, Left bundle branch
block; LVH, left ventricular hypertrophy; LVM, Left ventricular mass; NSR, Normal sinus rhythm.




Journal of Cardiac Failure Vol. 27 No. 4 2021

Consensus Statement

Universal Definition and Classification of Heart Failure
A Report of the Heart Failure Society of America, Heart Failure Association of the
European Society of Cardiology, Japanese Heart Failure Society and Writing
Committee of the Universal Definition of Heart Failure

Endorsed by Canadian Heart Failure Society, Heart Failure Association of India, the Cardiac Society
of Australia and New Zealand, and the Chinese Heart Failure Association

SUMMARY OF KEY POINTS

In this document, we propose a universal definition of heart failure (HF) as the following: HF is a clinical syn-
drome with symptoms and or signs caused by a structural and/or functional cardiac abnormality and corrobo-
rated by elevated natriuretic peptide levels and or objective evidence of pulmonary or systemic congestion.
We propose revised stages of HF as follows. At-risk for HF (Stage A), for patients at risk for HF but without
current or prior symptoms or signs of HF and without structural or biomarkers evidence of heart disease. Pre-
HF (stage B), for patients without current or prior symptoms or signs of HF, but evidence of structural heart
disease or abnormal cardiac function, or elevated natriuretic peptide levels. HF (Stage C), for patients with cur-
rent or prior symptoms and/or signs of HF caused by a structural and/or functional cardiac abnormality.
Advanced HF (Stage D), for patients with severe symptoms and/or signs of HF at rest, recurrent hospitaliza-
tions despite guideline-directed management and therapy (GDMT), refractory or intolerant to GDMT, requir-
ing advanced therapies such as consideration for transplant, mechanical circulatory support, or palliative care.
Finally, we propose a new and revised classification of HF according to left ventricular ejection fraction
(LVEF). The classification includes HF with reduced EF (HFrEF): HF with an LVEF of <40%; HF with
mildly reduced EF (HFmrEF): HF with an LVEF of 41% to 49%; HF with preserved EF (HFpEF): HF with an
LVEF of >50%; and HF with improved EF (HFimpEF): HF with a baseline LVEF of <40%, a >10-point
increase from baseline LVEF, and a second measurement of LVEF of >40%. (J Cardiac Fail
2021;27:387—413)




Proposed New Classifications of Heart Failure According to Ejection
Fraction

v LVEF defines a group known to respond to life-prolonging therapy from RCTs
v LVEF provides prognostic information
v NOTE:

. . . . HF with reduced EF (HFrEF):
v LVEF is not a singular measurement where LV function is assessed

. ) * HF with LVEF < 40%
in isolation

. HF with mildl d d EF (HFmrEF):
v' LV chamber volumes and other cardiac structural & with mildlly reduced EF (HFmeEF)

functional parameters areimportant (HFpEF w/LV * HF with LVEF 41-49%
d |Iatat|on) HF with preserved EF (HFpEF):
v Recognize the need to identify effective treatment strategies in HFmrEF, HFpEF ‘
. ¢ HF with LVEF > 50%
and HFimpEF:
v Growing body of evidence that GDMT for various EF’s may apply to HF with improved EF (HFimpEF):
other ranges and result in reverse remodeling and improvementin the « HF with a baseline LVEF < 40%, a > 10 point increase from
LVEF baseline LVEF, and a second measurement of LVEF > 40%

HF is heterogenous




of HF caused by a
. tructural and/
OF HEART FAILURE: functional cardiac

abnormality

v"UNIVERSAL DEFINITION sympmmsand,orsignsJ

and corroborated by atE least one of the following

1. SIMPLE BUT COMPREHENSIVE v
2. NEAR UNIVERSAL APPLICABILITY | I J

3. PROGNOSTIC AND THERAPEUTIC P

VALIDITY ) I
4. ACCEPTABLE SENSITIVITY AND owecﬁveevwenceofrJ

cardiogenic pulmonary o

S P E Cl F |TY systemic congestion




Symptoms of HF

Typical
Breathlessness
Orthopnea*

HF is a syndrome with...
. Paroxysmal no_cturnal dyspl;ea*
» current or prior symptoms of HF B e olerance

Symptoms and/or signs Ankle swelling*

of HF caused by a an d/o r Inability to exercise*

structural and/or Swelling of parts of the body other than ankles
functional cardiac Bendopnea

abnormality » signs caused by a structural Less typcal

Nocturnal cough

and corroborated by atE least one of the following an d/o r fu ] Ct i ona I ca rd ia C Eng:ciinfgceling*

\ 4 Postprandial satietyi

a b n O rm a I ity a S d et e rm i n e d by 9 ?;iiﬁi?gizﬁjﬁve function, confusion (especially in the elderly)’

Depression

Elevated natriuretic > EF Of < 50% Dizziness, syncope’

peptide levels Signs of HF
More specific

/ > abnormal cardiac chamber Elevated jugular venous pressure*

or Third heart sound*
N e n | a r. g e m e nt Summation gallop with third and fourth heart sounds
Bmpan] - Cardiomegaly, laterally displaced apical impulse
Ol?jech\{e evidence of Hepatojugular reflux
cardiogenic pulmonary or > E / E’ Of > 2 5 Cheyne Stokes respiration in advanced HF'
systemic congestion Less specific
N J Peripheral edema (ankle, sacral, scrotal)

» moderate/severe ventricular Pulmonary rales*

Unintentional weight gain (>2 kg/week)
Weight loss (in advanced HF) with muscle wasting and cachexia
h y pe rt ro p h y Cardiac murmur
Reduced air entry and dullness to percussion at lung bases suggestive
of pleural effusion

» moderate/severe valvular ot sogular ulao

. . Tachypnea )
obstructive or regurgitant Hepatomegaly/ascites
Oliguria

I e S I O n S Narrow pulse pressure

*Commonly used in clinical trials, registries, risk scoring, and have
been tested for sensitivity and specificity.

fCommon in low perfusion, low cardiac output states.

!Can be typical in the setting of right HF or biventricular failure.




Universal Definition of Heart Failure, continued....

~ Symptoms and/or signs Causes of Elevated Natriuretic Peptide Levels Other

of HF caused by a than Primary Diagnosis of HF
structural and/or
furigticalfargiac Signs & symptoms corroborated by at least one of the following:  Cardiovascular causes
abnormality ) ) ) Acute coronary syndrome, MI
. . » Elevated natriuretic peptide levels Pulmonary embolism
and corroborated by at? least one of the following Myocarditis
\ 4 OR Hypertrophic cardiomyopathy
X . ) . . ) Valvular heart disease
» Obijective evidence of cardiogenic pulmonary or systemic Congenital heart disease
Elevated natriuretic . . . e . . Atrial or ventricular arrthythmias
gl congestion by diagnostic modalities (rest or exercise): Heart contusion, cardiac infiltration or malignancy
Y » Imaging: CXR, Echo w/evidence of elevated filling Cardioversion, ICD shock

Pericardial disease
} Invasive or surgical procedures involving the heart
i » Hemodynamics: right heart catheterization/PAC Pulmonary hypertension, right ventricular failure
Infiltrative cardiomyopathies
Noncardiovascular causes
Advanced age
Kidney disease
Critical illnesses including Sepsis syndrome, cytokine syndrome
Ischemic or hemorrhagic stroke
Pulmonary disease (pneumonia, chronic obstructive pulmonary disease)
Liver disease
Severe anemia
Severe metabolic and hormone abnormalities (eg, thyrotoxicosis, dia-
betic ketoacidosis, severe burns)
Causes of lower natriuretic peptide levels
Table 8. Natriuretic Peptide Levels Supporting Definition of HF Obesity or increased BMI
Pericardial disease*

or pressures

Objective evidence of
cardiogenic pulmonary or
systemic congestion

A

Hospitalized/
Ambulatory Decompensated

*In certain patients with pericardial disease and effusion, natriuretic

BNP, pg/mL 135 ~ 100 peptides may be lower and increase after pericardiocentesis.
NT-proBNP, pg/mL > 125 > 300
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4 2017 ACCF/AHA Heart Failure Guidelines =—p
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How to implement

GDMT...

Issue 1. Initiate, Add,
or Switch
Treatment algorithm for
GDMT including novel
therapies (Figures 2 and 3)

Issue 2. Titration
Target doses, indications,
contraindications, and other
considerations of select GDMT
for HFrEF (Tables 1, 2, 3, 4, 5)

Considerations for monitoring

4

-

How to address
challenges with...

Issue 3. Referral
Triggers for referral to
HF specialist (Table 6)

Issue 4. Care Coordination
Essential skills for an
HF team (Table 7)

Infrastructure for team-based
HF care (Table 8)

Issue 5. Adherence
Causes of nonadherence

(Table 9)

Considerations to improve
adherence (Table 10)

Issue 6. Specific Patient
Cohorts
Evidence-based recommendations
and assessment of risk for
special cohorts:
African Americans, older adults,
and the frail (Table 11)

Issue 7. Medication Cost
and Access
Strategies to reduce patients'
cost of care (Table 12)
Helpful information for
completion of prior authorization
forms (Table 13 and
Supplemental Appendix 2)

>/

How to

Issue 8. Increasing Complexity
Twelve pathophysiological targets
in HFrEF and treatments
(Table 14)

Ten principles and actions to
guide optimal therapy

Issue 9. Comorbidities
Common cardiovascular and
noncardiovascular comorbidities
with suggested actions (Table 15)

Issue 10. Palliative/
Hospice Care
Seven principles and actions to
consider regarding palliative care

& J

GDMT = guideline-directed medical therapy; HF = heart failure; HFrEF = heart failure with reduced ejection fraction.




Studies to Consider Initially: (see full guidelines for details)
* BNP/NT-proBNP

* CBC, basic bolic panel, liver function, iron dies, thyroid studies, HbA1c
* EKG
T t 1 n * Chest X-ray

e S I g * Echocardiogram

* Coronary angiogram, cardiac MRI, biopsy, other imaging as appropriate

w
and c I : —
O < Serial Evaluation and Titration of Medications
B S > Clinic visit with history/symptoms, vitals, exam, labs
© (%)
. . ‘.g_ g ~ * If volume status requires tr t, adjust diuretics, follow up 1-2 weeks
e I C a I O n ‘% € 3 * If euvolemic and stable, start/increase/switch GDMT, follow up 1-2 weeks via
5 < 3 virtual visit or repeat clinic visit with basic metabolic panel as may be indicated
T o ° 'E N < l * Repeat cycle until no further changes are possible or tol d
Itration .
F I I . - = == == == = = = = Lack of response/instability = = = =—— =
c . . . s
. . oz End-Intensification/maintenance Remember acronym to assist in
D I a g n O S I S ®E * Ongoing assessment decision-making for referral to
N g « Additional adjustments as indicated advanced heart failure specialist:
-g P * Repeat objective data as needed to I-NEED-HELP (also see Table 6)
= reestablish prognosis .
O w I: IV inotropes
¥ N: NYHA IlIB/IV or persistently elevated
natriuretic peptides
ASSG-SS msponse. to therapy and E: End-organ dysfunction
r cardiac remodeling S :
E: Ejection fraction <35%
* Repeat laboratory tests, for example, BNP/NT-proBNP
and basic metabolic panel D: Defibrillator shocks
* Repeat echocardiogram (or similar imaging modality for H: Hospitalizations >1
cardiac structure and function) E: Edema despite escalating diuretics
* Repeat EKG L: Low blood pressure, high heart rate
* Consider EP referral for those eligible for CRT or ICD P: Prognostic medication: progressive
intolerance or down-titration of GDMT

BNP = B-type natriuretic peptide; CBC = complete blood count; CRT = cardiac resynchronization therapy; ECG= electrocardiogram;
EP = electrophysiologist; GDMT = guideline-directed medical therapy; HbA1c = hemoglobin Alc; HF = heart failure; HFrEF = heart
failure with reduced ejection fraction; ICD = implantable cardioverter-defibrillator; IV = intravenous; NT-proBNP = N terminal pro
B-type natriuretic peptide); NYHA = New York Heart Association.




HFrEF Sugorc Treatment

Treatment Algorithm for Guideline—Directed Medical Therapy Including Novel Therapies

l

ARNUVACEVARB
{ARNI preferred;
Figures 3A and 20)*, AND
evidence-based beta-blocker' (Figure 3C)

with divretic agent (Figure 3D)
“m“
For petients with s«,w.m For patiests with | Bov pericanly For patients with
mm-u-umnuv persistent volume resting MR 70,
criteria (Fn’m 3A, overload, on maximally
125 uldl- in males NYMA dass 11V NYMA class IV e 2 | tokested beta.
or 5 2.0 mg/dL aldosterone antagonist |  blocker dose n
Ly 15GLT2 inbibitor, | sl syt
150m NYHA v NYMA class 111
NYHA Clas IV S
Add Add Titrate Add Add
SGLT2 Hydealazine
Aldosterone inhibiter Diueetic : :‘E:nfbld- tvabradine
antagoaist (Figure 3F) agent dinitrato (Figure 3H)
\ (Figure 38) / (Figwre 30)

(Figure 3G)

Thomas M. Maddox et al. 3 Am Coll Cardiol 2021
77:772-810.




Guideline-
irected Medical
Therapy

Including Novel
Therapies in the
Expert Consensus
Decision Pathway
for Chronic Heart

Failure

ARNI

v

o

ACEI/ARB

Evidence-based
Beta-blockers*

If previously on ACEI, ensure 36 hours off
before initiation

Consider in patients where ARNI
administration is not possible

Select initial dose of beta-blocker:
See Table 1 for dosing information

v

v

Select starting dose:
See Tables 1 and 3 for dosing information
See Table 2 for indications for ARNI use

Select initial dose of ACEI or ARB:
See Table 1 for dosing information

v v

v

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

or equivalent of <160 mg | | equivalent of >160 mg
daily of valsartan: of valsartan:

24/26 mg twice daily 49/51 mg twice daily

If patient is taking

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

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

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

v v

In 2 weeks, assess tolerability

If possible, increase dose stepwise to target of
97/103 mg twice daily

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

ACEI = angiotensin-converting enzyme inhibitors; ARNI = angiotensin receptor-neprilysin inhibitors; ARB = angiotensin receptor

blocker; eGFR = estimated glomerular filtration rate.

*Carvedilol, metoprolol succinate, or bisoprolol.

ARNIs are the preferred agents, but for patients in whom ARNI administration is not possible, an ACEI/ARB is recommended.

Thomas M. Maddox et al. J Am
Coll Cardiol 2021; 77:772-810.




Guideline-
Directed
Medical
Therapy

Including
Novel
Therapies in
the Expert
Consensus
Decision
Pathway for
Chronic
Heart Failure

Aldosterone
antagonists

Select initial loop diuretic dose:

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

Select initial dose of aldosterone
antagonist:
See Table 1 for dosing information

v

v

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

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

v

If reaching high doses of loop diuretic

(i.e., equivalent of 80 mg of furosemide

twice daily), consider:

a. changing to a different loop diuretic
or

b. adding thiazide diuretic, taken
together with loop diuretic

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

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

Monitor electrolytes (especially
potassium) and renal function at
2-3 days following initiation, and
then 7 days after initiation/titration

Then, check monthly for 3 months
and every 3 months afterwards

Clinical status may warrant closer
monitoring

ACEI = angiotensin-converting enzyme inhibitors; ARNI = angiotensin receptor-neprilysin inhibitors;
ARB = angiotensin receptor blocker; eGFR = estimated glomerular filtration rate; SGLT2 = sodium-glucose cotransporter-2.

Select dapagliflozin or empagliflozin:
See Table 1 for dosing information
See Table 2 for indications for SGLT2
inhibitor use

v

Ensure eGFR =30 mL/min/1.73 m?
for dapagliflozin and eGFR

=20 mL/min/1.73 m? for
empagliflozin before initiation




Guideline-
Directed Medical
Therapy

Including Novel
Therapies in the
Expert Consensus
Decision Pathway
for Chronic Heart

Failure

Hydralazine
+isosorbide
dinitrate

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

See Table 1 for dosing information

v

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

H

Ivabradine

|

Reassess 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

v

Select starting dose of ivabradine:
See Tables 1 and 4 for dosing information

v v

Age =75 years Age <75 years
2.5 mg twice daily 5.0 mg twice daily
with food with food

v v

Reassess heart rate in at least 2-4 weeks

v v v

Heart rate Heart rate Heart rate
<50 beats/min or 50-60 beats/min >60 beats/min
symptoms of
bradycardia

A4 v v
Reduce dose by Maintain current Increase by 2.5 mg
2.5 mg twice daily dose and monitor twice daily with
with food or heart rate food until reaching

discontinue if maximum dose of
already at 2.5 mg 7.5 mg twice daily

twice daily with with food
food

Monitor heart rate

Monitor heart rate




TABLE 1 Starting and Target Doses of Select GDMT and Novel Therapies for HF (choice and timing of each therapy and in whom
they should be added discussed in the text)*

Starting Dose

Target Dose

Beta-Blockers
Bisoprolol 1.25 mg once daily 10 mg once daily
Carvedilol 3.125 mg twice daily 25 mg twice daily for weight <85 kg and 50 mg

twice daily for weight =85 kg

Metoprolol succinate

12.5-25 mg daily

200 mg daily

ARNIs

Sacubitril/valsartan

24/26 mg-49/51 mg twice daily

97/103 mg twice daily

ACEIs
Captopril 6.25 mg 3x daily 50 mg 3x daily
Enalapril 2.5 mg twice daily 10-20 mg twice daily
Lisinopril 2.5-5 mg daily 20-40 mg daily
Ramipril 1.25 mg daily 10 mg daily

ARBs
Candesartan 4-8 mg daily 32 mg daily
Losartan 25-50 mg daily 150 mg daily
Valsartan 40 mg twice daily 160 mg twice daily

Aldosterone antagonists

Eplerenone

25 mg daily

50 mg daily

Spironolactone

12.5-25 mg daily

25-50 mg daily

SGLT2 inhibitors

Dapagliflozin 10 mg daily 10 mg daily
Empagliflozin 10 mg daily 10 mg daily
Vasodilators
Hydralazine 25 mg 3x daily 75 mg 3x daily
Isosorbide dinitrate’ 20 mg 3x daily 40 mg 3x daily
Fixed-dose combination isosorbide dinitrate/hydralazine* 720 mg/37.5 mq (1 tab) 3x daily 72 tabs 3x daily
Ivabradine
Ivabradine 2.5-5 mg twice daily Titrate to heart rate 50-60 beats/min.

Maximum dose 7.5 mg twice daily

*Digoxin remains indicated for HFrEF, but there are no contemporary data to warrant additional comment in this document. The reader is referred to already available guideline
statements (3).
tlsosorbide mononitrate is not recommended by the ACC/AHA/HFSA guideline.
$The ACC/AHA/HFSA guideline considers either the fixed-dose combination or the separate combination of isosorbide dinitrate and hydralazine as appropriate guideline-directed
therapy for HF.

ACC = American College of Cardiology; ACEl = angiotensin-converting enzyme inhibitor; AHA = American Heart Association; ARB = angiotensin receptor blocker; ARNI =
angiotensin receptor-neprilysin inhibitor; GDMT = guideline-directed medical therapy; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; HFSA = Heart Failure
Society of America; SGLT2 = sodium-glucose cotransporter-2.




Indications for
use of an:

1. ARNI,
2. lvabradine,
3. SGLT2i

Indications for Use of an ARNI

B HFrEF (EF =40%)

B NYHA class II-IV HF

B Administered in conjunction with a background of GDMT for HF in place
of an ACEI or ARB

Indications for Use of Ivabradine

HFrEF (EF =35%)

On maximum tolerated dose of beta-blocker

Sinus rhythm with a resting heart rate =70 beats/min
NYHA class Il or Il HF

Indications for Use of an SGLT2 Inhibitor

B HFrEF (EF =40%) with or without diabetes
B NYHA class II-IV HF
B Administered in conjunction with a background of GDMT for HF

ACEl = angiotensin-converting-enzyme inhibitor; ARB= angiotensin receptor blocker;
ARNI = angiotensin receptor-neprilysin inhibitor; EF = ejection fraction; GDMT =
guideline-directed medical therapy; HF = heart failure; HFrEF = heart failure with
reduced ejection fraction; NYHA = New York Heart Association; SGLT2 = sodium-
glucose cotransporter-2.



Dose Adjustments
of
Sacubitril/Valsartan
for
Specific Patient
Populations

Population

Initial Dose

High-dose ACEI
> Enalapril 10-mg total daily dose or therapeutically
equivalent dose of another ACEI

49/51 mg
twice daily

High-dose ARB
> Valsartan 160-mg total daily dose or
therapeutically equivalent dose of another ARB

De novo initiation of ARNI

Low- or medium-dose ACEI

= Enalapril 10-mg total daily dose or therapeutically
equivalent dose of another ACEI

24/26 mg
twice daily

Low- or medium-dose ARB
=< Valsartan 160-mg total daily dose or
therapeutically equivalent dose of another ARB

ACEI/ARB naive

Severe renal impairment”
(eGFR <30 mL/min/1.73 m?)

Moderate hepatic impairment (Child-Pugh Class B)

Elderly (age =75 years)

*This population was not studied in the PARADIGM-HF trial. The statement is consistent
with FDA-approved labeling indications.

ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker;
ARNI= angiotensin receptor-neprilysin inhibitor; eGFR = estimated glomerular filtration
rate; FDA = Food and Drug Administration; PARADIGM-HF = Prospective Comparison of
ARNI with ACEI to Determine Impact on Global Mortality and Morbidity in HF.



Contraindications
and
Cautions
for
Sacubitril/Valsartan
lvabradine
and
SGLT2 Inhibitors

A) Sacubitril/Valsartan

Contraindications

Cautions

| Within 36 hours of ACEIl use
m History of angioedema with or without an ACEI
or ARB

Renal impairment:
— Mild-to-moderate (eGFR 30-59 mL/ min/1.73 m?): no starting dose adjustment required
— Severe* (eGFR <30 mL/min/ 1.73 m?): reduce starting dose to 24/26 mg twice daily; double the dose

B Pregnancy every 2-4 weeks to target maintenance dose of 97/103 mg twice daily, as tolerated
® Lactation (no data) ® Hepatic impairment:
m Severe hepatic impairment (Child-Pugh C) — Mild (Child-Pugh A): no starting dose adjustment required
B Concomitant aliskiren use in patients with — Moderate (Child-Pugh B): reduce starting dose to 24/26 mg twice daily; double the dose every 2-4
diabetes weeks to target maintenance dose of 97/103 mg twice daily, as tolerated
® Known hypersensitivity to either ARBs ® Renal artery stenosis
or ARNIs m Systolic blood pressure <100 mm Hg
B Volume depletion
B) Ivabradine
Contraindications Cautions
HFpEF B Sinus node disease

Presence of angina with normal EF
Hypersensitivity

Severe hepatic impairment (Child-Pugh C)
Acute decompensated HF

Blood pressure <90/50 mm Hg

Sick sinus syndrome without a pacemaker
Sinoatrial node block

2nd or 3rd degree block without a pacemaker
Resting heart rate <60 beats/min
Persistent AF or flutter

Atrial pacemaker dependence

Cardiac conduction defects
Prolonged QT interval

C) SGLT2 Inhibitors

Contraindications Cautions
B Not approved for use in patients with type | m For HF care, dapagliflozin, eGFR <30 mL/min/1.73 m?
diabetes B For HF care, empagliflozin, eGFR <20 mL/min/1.73 m?
due to increased risk of diabetic ketoacidosis m Pregnancy
® Known hypersensitivity to drug m |ncreased risk of mycotic genital infections
B Lactation (no data) ® May contribute to volume depletion. Consider altering diuretic dose if applicable
B On dialysis B Ketoacidosis in patients with diabetes:

= Temporary discontinuation before scheduled surgery is recommended to avoid potential risk for
ketoacidosis
= Assess patients who present with signs and symptoms of metabolic acidosis for ketoacidosis,
regardless of blood glucose level
Acute kidney injury and impairment in renal function: consider temporarily discontinuing in settings of
reduced oral intake or fluid losses
Urosepsis and pyelonephritis: evaluate patients for signs and symptoms of urinary tract infections and
treat promptly, if indicated
Necrotizing fasciitis of the perineum (Fournier's gangrene): rare, serious, life-threatening cases have
occurred in both female and male patients; assess patients presenting with pain or tenderness,
erythema, or swelling in the genital or perineal area, along with fever or malaise

*This population was not studied in PARADIGM-HF. The statement is consistent with FDA-approved labeling indications.

ACEI = angiotensin converting enzyme inhibitor; AF = atrial fibrillation; ARB = angiotensin receptor blocker; EF = ejection fraction; eGFR = estimated glomerular filtration rate;
ESRD = end-stage renal disease; FDA = Food and Drug Administration; HF = heart failure; HFpEF = heart failure with preserved ejection fraction; PARADIGM-HF = Prospective
Comparison of ARNI with ACEI to Determine Impact on Global Mortality and Morbidity in HF; SGLT2 = sodium-glucose cotransporter-2.




m—)

Recommended

Starting
Dose
of
lvabradine

Population

Initial Dose

Maximally tolerated beta-blocker dose with persistent
resting heart rate =70 beats/min

5 mg twice daily with
meals

History of conduction defects
Age =75 years

2.5 mg twice daily
with meals




Triggers for
Heart Failure
Patient
Referral to a
Heart Failure
Specialist/
Program

Clinical 1.
Scenario

2.

New-onset HF (regardless of EF): Refer for evaluation of etiology, guideline-directed evaluation and management of recommended therapies, and
assistance in disease management, including consideration of advanced imaging, endomyocardial biopsy, or genetic testing for primary evaluation of
new-onset HF

Chronic HF with high-risk features, such as development or persistence of one or more of the following risk factors:

Need for chronic intravenous inotropes

Persistent NYHA functional class I11-1V symptoms of congestion or profound fatigue

Systolic blood pressure =80 mm Hg or symptomatic hypotension

Creatinine =1.8 mg/dL or BUN =43 mg/dL

Onset of atrial fibrillation, ventricular arrhythmias, or repetitive ICD shocks

Two or more emergency department visits or hospitalizations for worsening HF in the prior 12 months

Inability to tolerate optimally dosed beta-blockers and/or ACEI/ARB/ARNI and/or aldosterone antagonists

Clinical deterioration, as indicated by worsening edema, rising biomarkers (BNP, NT-proBNP, others), worsened exercise testing,
decompensated hemodynamics, or evidence of progressive remodeling on imaging

High mortality risk using a validated risk model for further assessment and consideration of advanced therapies, such as the Seattle Heart
Failure Model

w

Persistently reduced LVEF =35% despite GDMT for =3 months: refer for consideration of device therapy in those patients without prior placement of
ICD or CRT, unless device therapy is contraindicated or inconsistent with overall goals of care

Second opinion needed regarding etiology of HF; for example:

Coronary ischemia and the possible value of revascularization

Valvular heart disease and the possible value of valve repair

Suspected myocarditis

Established or suspected specific cardiomyopathies (e.g., hypertrophic cardiomyopathy, arrhythmogenic right ventricular dysplasia, Chagas
disease, restrictive cardiomyopathy, cardiac sarcoidosis, amyloid, aortic stenosis)

5. Annual review needed for patients with established advanced HF in which patients/caregivers and clinicians discuss current and potential therapies for

both anticipated and unanticipated events, possible HF disease trajectory and prognosis, patient preferences, and advanced care planning

6.

Assessment of patient for possible participation in a clinical trial

ACEI = angiotensin converting enzyme inhibitors; ARB = angiotensin receptor blockers; ARNI = angiotensin receptor-neprilysin inhibitor; BNP = B-type natriuretic peptide; BUN =
blood, urea, nitrogen; CRT = cardiac resynchronization therapy; EF = ejection fraction; GDMT = guideline-directed medical therapy; HF = heart failure; ICD = implantable cardioverter-

defibrillator; LVEF = left ventricular ejection fraction; NT-proBNP = N-terminal pro-B-type natriuretic peptide; NYHA = New York Heart Association; SGLT2 = sodium-glucose
cotransporter-2.



Essential Skills
for a
Heart Failure Team

B HF diagnosis and monitoring for progression

m Treatment prescription, titration, and monitoring

B Patient and caregiver education on disease and treatments

m Lifestyle prescription (e.g., diet, exercise), education, and monitoring

B Psychological and social support assessment, treatment, and monitoring

B Palliative and end-of-life counseling and care

m Coordination of care for concomitant comorbidities

HF = heart failure.



Potential Infrastructure Components

to Support

Team-Based Heart Failure Care

Modality Challenges Potential Benefits
Electronic health records m Ease of access B Reduction in errors
B [nteroperability with other electronic data B Decision support (e.g., ACC TreatHF mobile app)
repositories B Accurate medication reconciliation to facilitate
B Data accuracy including missing data guideline adherence
B Patient portal to facilitate patient/caregiver engage-
ment, including patient-reported outcomes and other
patient-generated data (if available)
Patient monitoring devices: (e.g., scales, B Accuracy B Early warning and a reduction in morbidity
implanted devices, bioimpedance devices, ® False alert
wearable hemodynamic sensors) B Cost-effectiveness
B Infrastructure/resource needs, including accurate
data management and triage
Wearable activity monitors B Accuracy B Physical activity coaching/adherence
B Early detection of arrhythmias (e.g., AF)
Smartphones or other mobile technologies ® Need for more useful apps or other mobile tech- B Activity tracking
nologies, including support systems in place for B Diet records
providing equipment and training for use B Weight management
B Potential privacy issues B Communication with HF team
B Prompts for medication and lifestyle adherence

ACC = American Colleae of Cardioloav: AF = atrial fibrillation: HF = heart failure.




‘ Reasons for

Nonadherence
(World Health Organization)

Perceived lack of effect

Poor health literacy

Physical impairment (vision, cognition)

Mental health conditions (depression, anxiety)
Social isolation

Cognitive impairment (dementia)

Patient

Medical condition High HF regimen complexity
Impact of comorbidities (e.g., depression)

Polypharmacy due to multiple comorbidities

Therapy B Frequency of dosing
Polypharmacy
Side effects

Socioeconomic Out-of-pocket cost
Difficult access to pharmacy
Lack of social support

Homelessness

Poor communication

Silos of care

No automatic refills

Difficulty navigating patient assistance programs

Health system

HF = heart failure.




Ten
onsiderations
to
Improve
Adherence

1. Capitalize on opportunities when patients are most predisposed to adherence

In-hospital/pre-discharge initiation following decompensation

2. Consider the patient's perspective

Start with the goals of therapy (feeling better and living longer) and then discuss how specific actions (medication initiation, intensification, monitoring,
and adherence) support those goals (example: ACC's My Heart Failure Action Plan)

Use decision aids when available (example: CardioSmart Heart Failure Resources)

Ask patient how they learn best and provide education accordingly

Use culturally relevant patient education materials

w

Simplify medication regimens whenever possible

Eal

Consider costs and access

Become familiar with and advocate for systems that help make cost sharing automatic, immediate, and transparent

Prescribe lower-cost medications if of similar efficacy

Facilitate access to copay assistance

Discuss out-of-pocket copays proactively
Prescribe 90-day quantities for refills

5. Communicate with other clinicians involved in care, ideally facilitated by electronic health records

6. Educate using practical, patient-friendly information

Provide a written explanation of the purpose of each medication prescribed

Plan pharmacist visits for complex medication regimens

Use the "teach back” principle to reinforce education

7. Recommend tools that support adherence in real time

B Pill boxes to be filled by patient or care partner a week at a time
m Alarms for each time of the day medications are due
® Smartphone or other mobile health applications that provide an interactive platform for education, reminders, warnings, and adherence tracking

8. Consider behavioral supports

Motivational interviewing

Participate in engaged benefit designs

9. Anticipate problems

Communicate common side effects

Provide instructions on when to call for refills or report problems

Remind patients using pharmacy assistance programs that refills/reorders are not automatic

10. Monitor adherence and target patients at risk

Inquire patients directly (e.g., "How many times in a week do you miss taking your medications?" "Have you run out of your medications recently?")

Carry out medicine reconciliation at visits, with focus on discrepancies

Assess remaining dosage units (i.e., count excess remaining tablets)

Monitor pharmacy fills, using available clinical databases or automated alerts for failed fills and refills

Review available drug levels (e.g., digoxin, INR) or concentrations of BNP/NT-proBNP

Plan home-based nursing visits for appropriate patients

ACC = American College of Cardiology; BNP = B-type natriuretic peptide; INR = international normalized ratio; NT-proBNP = N-terminal pro-B-type natriuretic peptide.



‘ Specific Patient Cohorts
In
Heart Failure Care

Patient
Cohorts Description Evidence-based recommendations Risks Uncertainties
African-American  Self-identified GDMT B ARNIs, ACEls, and ARBs: possibly Expected outcomes of ARNI, SGLT2
patients higher risk of angioedema compared inhibitors, and/or ivabradine in those
with Caucasian patients treated with HYD/ISDN
B Uncertain risk of hypotension when
combining new drugs with HYD/ISDN
Older adults =75 yearsof W GDMT, but recognize that this pop- ® Potential falls Efficacy of lower-dose GDMT on
age ulation is excluded from many trials ® Worsening of renal function outcomes
supporting GDMT B Polypharmacy
B (Consider starting with lower doses ® Comorbidity
of GDMT
Frail patients Meets GDMT as tolerated B Uncertain response to GDMT Ability to have an impact on natural
established B Possibly increased risk for adverse history in the frail with HF
frailty drug reactions

criteria (134)

ACEI = angiotensin converting enzyme inhibitors; ARB = angiotensin receptor blockers; ARNI = angiotensin receptor-neprilysin inhibitor; GDMT = guideline-directed medical therapy;
HF = heart failure; HYD/ISDN =hydralazine/isosorbide dinitrate.




Strategies to
Reduce Patients’
Cost of Care

B Coordinate care (including labs and imaging) among clinicians to mini-
mize unnecessary duplication

B Consider limitations of medication coverage (insurance, Medicaid, etc.)
when prescribing

B Use generic equivalents for GDMT whenever possible

B Work with a pharmacist, social worker, or patient navigator to identify
and navigate Patient Assistance Programs

B Request price matching if a drug is found at a lower cost at another
pharmacy

GDMT = guideline-directed medical therapy.




Patient Criteria

B Include HF phenotype: HFrEF; HFpEF

H e' pfu | m |dentify NYHA functional class
I n fo r m a ti O n B [nclude recent measurement of LVEF with source documentation if

requested

f B |dentify the treatment requested or the additional testing required, with
O r indications supported by evidence and/or guideline statements where
applicable; clinical judgment, especially for testing requests, is an

CO m p I Eti on appropriate rationale

B Address previous therapies used and the rationale for switching to or
adding the requested treatment

Of B Address known contraindications to use, adverse effects, and steps
intended to minimize the risks of drugs or procedures

P rl O r B Document, when appropriate, that delays or interruptions in therapy may
cause harm to the patient

A u t h O ri Za ti O n m Work with local pharmacy resources and pharmacy professionals to

jointly address prior authorization requirements; do not hesitate to ap-
peal decisions that are contrary to the best patient care. Document all

FO rm S steps taken in the patient’s health record.

*Required information may vary depending on payer and state.

HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF =
heart failure with reduced ejection fraction, LVEF = left ventricular ejection fraction;
NYHA = New York Heart Association.




UCI Health Advance Heart Failure & VAD Program

* QOur Advanced HF Program also offer state-of-the-art
treatments, including the latest drugs, PA pressure remote
monitoring, Extracorporeal Membrane Oxygenation (ECMO),
heart pumps like left ventricular assist device (LVAD), and daily
assess to our advanced HF clinic.

* Goalto:
o Partner with our community providers in the care of
Advanced HF patients
o Make it easy for OC patients and their families to get
advance HF Treatmentslocally
o Provide full work-up for VAD and Heart Transplant
Collaborate with Transplant Center
o Participate in shared care with our community providers

O
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UCI Health Advanced Heart Failure / LVAD Program
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UCI Health Advanced HF programs offer big advantages
Patients who get early, advanced care have fewer complications, shorter hospital stays
and better odds of a good outcome

Referral or Questions
Call UCI Health VAD Coordinator at
714-UC-HEART (714-824-3278)
Fax (714) 456-2842

UCI Health
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