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Evolution In The Approach to Heart Failure

Traditional Paradigm Challenging Tradition
* Heart Failure is a hemodynamic * NYHA class changes over time
disorder e Heart failure is a cellular disease

* Volume control is the « Despite symptomatic

cornerstone of therapy improvement neurohormonal,
* Patients “go into heart failure” cytokine and cellular changes
but when symptoms improve continue to occur and allow
they are “out of heart failure” heart failure to progress
 Patients classified by NYHA class * Ejection Fraction (EF) does not
or functional capacity alone correlate with functional
capacity (NYHA class)
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Shifting To a Chronic Disease Model — A Staging System

* The Heart Failure Staging system emphasizes:
* Heart failure (ventricular dysfunction) is a chronic disease

* Even in the absence of symptoms, activation of neurohormones
and negative remodeling of the ventricle can occur leading to
disease progression

* Focusing on prevention of disease or disease progression has the
biggest impact on both the patient and society

» Specific risk factors can be identified and managed to prevent heart
failure

* Current medical and device therapies have changed the natural
history of heart failure and are most effective when initiated early
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Staging System

A olod P VRS ETC N (CLTTEEN G [EE R W NYHA Functional Classification (symptoms at that moment)**

At high risk for HF but without structural | None

At Risk heart disease or symptoms of HF

Pre HFAREM Structural heart disease but without I No limitation of physical activity; ordinary physical activity does not cause HF
signs or symptoms of HF symptoms
Structural heart disease with prior or | No limitation of physical activity; ordinary physical activity does not cause HF
current symptoms of HF symptoms

| Slight limitation of physical activity; comfortable at rest, but ordinary physical activity
results in HF symptoms

]| Marked limitation of physical activity; comfortable at rest, but less than ordinary
activity causes HF symptoms

\") Unable to carry on any physical activity without HF symptoms, or symptoms at rest

Refractory HF requiring specialized v Unable to carry on any physical activity without HF symptoms, or symptoms at rest
interventions
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New Definitions

« HF with reduced ejection fraction (HFrEF) includes people with LVEF
<40%.

« HF with improved ejection fraction (HFimpEF) includes individuals with
previous LVEF <40% and a follow-up measurement of LVEF >40%.

« HF with mildly reduced ejection fraction (HFmrEF) includes people with
LVEF 41-49% and evidence of increased LV filling pressures.

« HF with preserved ejection fraction (HFpEF) includes individuals with
LVEF =250% and evidence of increased LV filling pressures.
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HFrEF Update

« 4 Classes of drugs now recommended for all patients with HFrEF
(LVEF <40%)

* ARNI (Preferred) or ACE inhibitor or ARB

« Beta Blocker (carvedilol, metoprolol succinate and bisoprolol)

« Mineralocorticoid antagonist (spironolactone or eplerenone)

« SGLT-2 inhibitor (empagliflozin or dapagliflozin) (with or without
diabetes)

« Strateqgy — start all 4 classes as quickly as possible then titrate doses
« Consider adding all 4 classes as inpatient prior to discharge
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CENTRAL ILLUSTRATION: 2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure

GDMT

of major
medication
classes

Guideline Directed Medical Therapy Across Heart Failure Stages

Use this tool to reference guideline directed medical therapy (GDMT) across the four ACC/AHA stages of Heart Failure (HF) as outlined in the 2022
AHA/ACC/HFSA Guideline for the Management of Heart Failure. See the guideline for specific patient population criteria.

Stage A

At-Risk for Heart Failure

Stage B

Pre-Heart Failure

HFrEF
LVEF <40%

StageC&D

Stage C: Symptomatic Heart Failure & Stage D: Advanced Heart Failure

HFmrEF
LVEF 41-49%

SGLT2i (2a)

HFpEF
LVEF >50%

SGLT2i (2a)

— Primary therapies

J Am Coll Cardiol.2022;79:e263—e421




4 Pillars of GDMT for Heart Failure

Bassi. JAMA Cardiol. 2020;5:948.
The 4 Pi”arS Of Rahamim. J Clin Med. 2021;10:4409.

Survival Enhancing

Medical Therapy for
HFrEF

Cumulative risk reduction in all-cause mortality if all 4 evidence-based medical therapies are used
Relative risk reduction 72.9%; absolute risk reduction: 25.5%; NNT = 3.9, over 24 mo
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Angiotensin Receptor
Blocker/Neprilysin Inhibitor
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Neprilysin Inhibition in Cardiovascular Disease

/ Neprilysin breaks down

el ey . .. o . Natriuretic peptides
Sacubitril is a neprilysin inhibitor {:"'( ANP.BNP,CNP
\ e W Bradykinin
eprilysin U i
Inhibition %

it

it nnf)no.;gr

Potentiation of ”, ( JU

beneficial peptides
ANP, BNP, CNP, K

adrenomedullin

3% ‘Adrenomedullin

Counter e Vasodilation
maladaptive o Fibrosis
mechanisms o | Hypertrophy
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Balance of Neprilysin Inhibition

Increased levels of ANP, BNP, CNP,

otentiation of endogenous peptides that
counter maladaptive mechanisms
Vasodilation , { Fibrosis, {Hypertrophy

’

Reduced breakdown of angiotensin
Il, (endothelin I) increased activity of
the RAAS sympathetic nervous system
Vasoconstriction, ) Fibrosis, )
Hypertrophy

The antihypertensive effects may be offset by an increased activity of the RAAS and
sympathetic nervous system and/or by downregulation of ANP receptors.
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sacubitril/valsartan

1.0 §
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Cumulative Probability

0.2 =
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PARADIGM-HF — Reduction in CV Death or HF Hospitalization with

* Lower rates of discontinuation
with sacubitril/valsartan due to
AEs (P =.03) or renal impairment

HR: 0.80 (95% Cl: Trial stopped early (P = 002)
0.73-0.87) due to overwhelming . .
P<.001 benefit of * More symptomatic hypotension

sacubitril/valsartan

with sacubitril/valsartan (P <.001)
* Similar rates of angioedema, but:

Enalapril

(n=4212) — Do not use with history of

Sacubitril/valsartan angioedema
(n = 4187)

0.0

McMurray. N Engl J Med.

2014;371:993. Yancy.
Circulation. 2016;134:e282.

. T y Y ] J ] — Discontinue ACE inhibitor for 236
0 180 360 540 720 900 1080 1260 .
hours before starting

Days After Randomization

— Can raise BNP levels but not
NT-proBNP
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Sacubitril/Valsartan Safety Considerations

Warnings and Precautions Contraindications Common AEs

*  Fetal toxicity: discontinue if * Hypersensitivity to sacubitrii *  Hypotension
pregnant or valsartan * Hyperkalemia

*  Monitor for angioedemaand ¢ History of angioedema with * Cough
hypotension ACE inhibitor or ARB e Dizziness

*  Monitor renal function and *  Concurrent use with ACE * Renal failure
potassium in susceptible inhibitors
patients *  Concurrent use with aliskiren

* Initiate 236 hours after last in patients with diabetes

ACE inhibitor dose

Ponikowski. Eur Heart J. 2016;37:2129. Sacubitril/valsartan PI. Yancy. Circulation. 2016;134:e282.
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SGLT-2 Inhibitors

* Inhibitors of sodium—glucose cotransporter 2
 Lead to glucose increase in urine

* Diuretic effect

* Developed primarily for diabetes management
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SGLT1 and SGLT2 Inhibitor

fubule (S - L Glome .
. - clomeruius

\ XM voluted ’C
tubule (S \ J istal convoluted

/ Y ‘. ‘ ubule
3¢ » ‘*:ﬁ > S =
% * Cortex

SGLT1 oy ) -y SGLT2 —> Fowmaisan
S A
b St Outer medulla

< . N T..‘ \4 A

b Inner medulla

) 00p e
Collecting Duct

SGLT1 is the primary transporter for absorption
of glucose and galactose in the Gl tract
Pharmacologic inhibition is independent of
insulin and does not depend on kidney function
» Potential effects on atherosclerotic risks

» About 10% of glucose effect

+ SGLT2 is expressed in the kidney, where
it reabsorbs 90% of filtered glucose
Pharmacologic inhibition is independent
of insulin but requires kidney function
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EMPA-REG OUTCOME — Design

Primary outcome -death

_ Placebo from cardiovascular
(n=2333) causes, nonfatal
myocardial
Screening ____ Ra“f;':ti::d ad |  Empagliflozin 10 mg infarction, or
(=13 (n=7020) =i nonfatal stroke
Key secondary outcome
plus hospitalization
* Key inclusion criteria: for unstable angina
— Adults with type 2 diabetes and established CVD Primary hypothesis was
— BMI =45 kg/m?; HbA1c 7-10%; eGFR >30 mL/min/1.73m2 (MDRD) noninferiority for the
— 10.2% of patients enrolled with pre-existing heart failure primary outcome

N Engl J Med. 2015 Nov 72\ AMERICAN

COLLEGE of
CARDIOLOGY.

26;373(22):2117-28 W



EMPA-REG Outcomes —
“Serendipity”

The primary outcome occurred in a significantly lower percentage of
patients in the empagliflozin group (490 of 4687 [10.5%]) than in the
placebo group (282 of 2333 [12.1%]) (hazard ratio in the empagliflozin
group, 0.86; 95.02% confidence interval [CI], 0.74 to 0.99; P<0.001 for
noninferiority andfor superiority)

The key secondary outcome occurred in 599 of 4687 patients (12.8%)
in the empagliflozin group and 333 of 2333 patients (14.3%) in the

placebo group (hazard ratio, 0.89; 95% CI, 0.78 to 1.01; P<0.001 for
noninferiority and P=0.08 for superiority).
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EMPA-REG Outcomes

A Primary Outcome

B Death from Cardiovascular Causes

26;373(22):2117-28

20+ 99 Placebo
= — 84
g Placebo g
£ 15 £ s
o Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) =i @ 67 Hazard ratio, 0.62 (95% Cl, 0.49-0.77) Empagliflozin
= P=0.04 for superiority Empagliflozin £ 549 P<0.001
s 10 S el
|23 jZ]
E E
9] o 34
A k3
o o 29
14
0 T T T T T & T 1 0 T T T T T T ) 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empag|iﬂozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empag|iﬂozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
155 79 Placebo
Placebo
& g &
" "
§ 10 § 7
o Hazard ratio, 0.68 (95% Cl, 0.57-0.82) a2 Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
< P<0.001 Empagliflozin < 41 P=0.002 Empagliflozin
H H )
2 2 3
< 5 T
] ]
£ £ 2
a o
1_
0 T T T T T T T 1 0 T T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168
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Serendipity

EMPA-REG OUTCOME Trial: Key Results

Primary Endpoint (3P MACE)
| 14% (p=0.0382)

CV DEATH
| 38% (p<0.0001)

All-Cause Mortality | 32% (p<0.0001)
Driven by | CV Death

Heart Failure
* Hospitalization for Heart Failure | 35% (p=0.0017)
* Hospitalization for Heart Failure or CV Death | 34% (p<0.0001)
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Placebo Dapagliflozin
' -
— A Primary Outcome B Hospitalization for Heart Failure
-
-4 1004 399 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1004 397 Hazard ratio, 0.70 (95% CI, 0.59-0.83)
904 25 P<0.001 90 25
£ 804 20 g 807 2
g 709 g5 g 09 15
$ 60 60
3 10 3 10
£ 504 £ 504
5
2wl ° 2 401
% 304 0 T T T T T T 1 % 30 0 T T
£ 0 3 6 9 12 15 18 21 24 £ 18 21 24
I5] 20 6 20
104 10
0 r T T T T T T 1 0 T T T T T T T 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210 Placebo 2371 2264 2168 2082 1924 1483 1101 596 212
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210 Dapagliflozin 2373 2306 2223 2153 2007 1563 1147 613 210
C Death from Cardiovascular Causes D Death from Any Cause
1004 399 Hazard ratio, 0.82 (95% Cl, 0.69-0.98) 1000 399 Hazard ratio, 0.83 (95% Cl, 0.71-0.97)
90 25 90 25+
g 80 204 g 80 20-]
ﬂ) = -
H 70 154 i 159
60+ 9 60
3 10- 3 101
£ 50+ £ 504
2 w0l 7 2 sd 7
_‘a 0 T T T T T T T 1 E 0 T T T T T T 1
g 3 6 9 12 15 18 21 24 g 307 0 3 6 9 12 15 18 21 24
3 20 a 20
N 7 ‘//
0 T T T T T T T 1 0 T T T T T T T 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2330 2279 2230 2091 1636 1219 664 234 Placebo 2371 2330 2279 2231 2092 1638 1221 665 235
Dapagliflozin 2373 2339 2293 2248 2127 1664 1242 671 232 Dapagliflozin 2373 2342 2296 2251 2130 1666 1243 672 233
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SGLT2 Inhibitors

GDMT

of major
medication
classes

Stage A
At-Risk for Heart Failure

Stage B

Pre-Heart Failure

Stage C: Symptomatic Heart Failure & Stage D: Advanced Heart Failure

HFrEF
LVEF <40%
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Genital Fungal infections = Genital mycotic infections
Serious genital infections — * Fournier’s gangrene
Fournier’s Gangrene * Volume depletion
Amputations — seen with = Acute kidney injury
canagliflozin and ertugliflozin * Hypotension

Euglycemic Ketoacidosis — more * Increased LDL-cholesterol

* Increased hemoglobin and/or hematocrit

= Ketoacidosis

* Increased risk of lower limb amputations with canagliflozin and
ertugliflozin; SGLT2 inhibitors should generally not be used in patients
at risk for foot amputation

* Possible increased fracture risk

* Dapagliflozin is contraindicated for use in patients with active bladder
cancer

common when fasting, acute
changes in renal function or
acute illness

Developing guidelines to hold
SGLT-2 inhibitors prior to surgical
procedures or during acute

hospitalizations

AMERICAN
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Beta Blockers

Effect
* Inhibit the adverse effects of sympathetic system
* Delays and reverses remodeling

Clinical use: Heart failure with reduced ejection fraction
* Given to all patients with HFrEF in absence of fluid overload

Adverse effects
* Hypotension, bradycardia, worsening HF

Select only evidence based beta blockers

* Metoprolol succinate
e Carvedilol All have mortality data
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Metoprolol Succinate

MERIT-HF

P= 0062 (adjusted)
P=_00009 (nominal)
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Mortality: '34%

CIBISII Investigatorsand Committees Lancet
1999;353:9 -13; MERITHF Study Group.Lancet.
1999;353:2001 -2007; PackerM, et al.N EnglJ
Med. 2001:344:1651 -1658.

Probability of Survival (%)

Placebo

P <.0001
N = 2647
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US carvedilol program’ CarvedilolAll-cause mortality

1094 patients (Class [I-1V) I 65% (! <0.001)

BEST? Busindilol

2708 patients (Class Il1-1V) ' 10% (! =0.109, NS)

CIBIS-II Trial HF? @

2647 patients (Class Il1-1V) I 34% (! <0.0001)

MERIT-HF* @

3991 patients (Class II-1V) I 34% (! =0.0062)

COPERNICUS""  ° @

2000 patients (Class V) I 35% (! =0.00014)
I'HS6&! (") S+, 1" HEYOB()E  "1--./0012101-/" 3" +8,$+-%,/8 "3444/3025.I"

0'6787977"7;<'=>?$*@(="$;A"6 @BB>**0=$1)2"1---/0502-/""""1")CD7E :FG"9*HAI"
J(@HKO-$1)2"---/05023441/"""5"96D7#" 3/.&*"45-.6-1)72,1-&")89  "3444/35.3234
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Aldosterone Antagonists:
Spironolactone/Eplerenone

Improved mortality for class IlIB or class IV patients —
RALES Trial

Creatinine < 2.5 in men < 2.0 in women and Potassium <
5.0

More recent studies with eplerenone showed benefits in
NYHA "#3$$%&& %' (Y&Rpended indication)

Contraindicated if on both ACE and ARB together due to
risk of hyperkalemia

Role of Fineronone to be defined but new data promising

7
R )
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HF Hospitalization

or Death

Eplerenone in

Patients with Systolic

Heart Failure and
Mild Symptoms
(EMPHASIS-HF)

Hospitalization
For Any Reason

N Engl) Med 2011;364:11-21.

A B
100+ ; 100+ -
= Hazard ratio, 0.63 (95% Cl, 0.54-0.74) Hazard ratio, 0.76 (95% Cl, 0.62-0.93)
s P<0.001 P=0.008
O—= 604 60
Sg _
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é % 304 E 30
.5 ?‘, 20 £ 5 Placebo
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= E [=]
‘a",‘g 10 104 Eplerenone
H
I
0 T T T 0 T T T
0 1 2 3 0 1 2 3
Years since Randomization Years since Randomization
No. at Risk No. at Risk
Placebo 1373 848 512 199 Placebo 1373 947 587 242
Eplerenone 1364 925 562 232 Eplerenone 1364 972 625 269
C D
100+ ) 100+ -
Hazard ratio, 0.77 (95% Cl, 0.67-0.88) Hazard ratio, 0.58 (95% Cl, 0.47-0.70)
_ P<0.001 = P<0.001
£ 60 & 60+
< g
o =
Q 50+ Placebo K 50+
x £
z i g |
f_ 40 i: 40
e S
= 304 Eplerenone < 304
2 o Placebo
s g
s 20 & 20
a ]
% 10 g" 104 Eplerenone
I
0 T T T o T T T
0 1 2 3 0 1 2 3
Years since Randomization Years since Randomization
No. at Risk No. at Risk
Placebo 1373 742 403 146 Placebo 1373 848 512 199
Eplerenone 1364 795 451 179 Eplerenone 1364 925 562 232

Figure 1. Cumulative Kaplan—Meier Estimates of Rates of the Primary Outcome and Other Outcomes, According to Study Group.

Death Any Cause

HF Hospitalization




Heart Failure with Improved Ejection Fraction

Improved LVEF is used to refer to those patients with
previous HFrEF who now have an LVEF >40%

These patients should continue their HFrEF treatment
(At least ACE/ARB/ARNI and Beta Blocker)

TRED-HF Trial randomized patients with recovered LVEF to
withdrawing medications versus continuing medications
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TRED- HF Trial

Event rate 45-7% (95% Cl 28.5-67-2); p=0-0001
40—
g 307
2
)
@ 204
10
— Control group
’7 — Treatment withdrawal group
0
| 1 1 1 1 1
0 1 2 3 4 5 6
Months si isati
Number at risk onths since randomisation
Control group 26 26 26 26 26 26 26
Treatment 25 22 72 21 16 16 13
withdrawal group
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Traditionally - Sequential Approach

I Typically started with a vasodilator to “unload” ventricle h
I' Titrated to maximally tolerated dose (more recently “low to moderate”
dose) )
N
| Beta blocker added
I Starting at low dose and titrating upward )
" . : a
I Additional medications added “if needed” for
symptoms, blood pressure or heart rate control )

Yancy. J Am Coll Cardiol. 2013:15:62(16):e147-239.
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Yancy.%20J%20Am%20Coll%20Cardiol.%202013:15;62(16):e147-239
Yancy.%20J%20Am%20Coll%20Cardiol.%202013:15;62(16):e147-239
Yancy.%20J%20Am%20Coll%20Cardiol.%202013:15;62(16):e147-239
Yancy.%20J%20Am%20Coll%20Cardiol.%202013:15;62(16):e147-239
Yancy.%20J%20Am%20Coll%20Cardiol.%202013:15;62(16):e147-239

Consequences of Traditional Sequencing

"HSY0& &S (YoH) ¥ +8&,H A(SHETASH(LY -HO(*H(#
1%, &0%*#(1* -#"#)"(23 &.0($,H#(#2*%(,&*%5#%" 4

Many GDMT

Long time |"##$%& agents have a
. ' n bidity and

to optimize 0%+,"*-& K] movatty bensi
GDMT $/$0"* quickly after

initiation

Mebazaa. Lancet. 2022;400:P1938. Heidenreich. J Am Coll Cardiol. 2022;79:e263.
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Is it safe to start all 4 classes quickly?
» Strong HF Trial

« Multinational, multicenter, open-label, randomized, parallel-
group study designed to assess the safety and efficacy of
up-titration of guideline-recommended heart failure medical
therapy, including 3 blockers, angiotensin converting
enzyme (ACE) inhibitors (or angiotensin receptor blockers
[ARBSs] if the patient was intolerant to ACE inhibitors) or
angiotensin receptor-neprilysin (ARN) inhibitors, and
mineralocorticoid receptor antagonists, on morbidity and
mortality when initiated and up-titrated early after
hospitalization for acute heart failure

Mebazaa. Lancet. 2022;400:P1938.
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The Intervention — High Intensity

« Algorithm combining optimization of oral heart failure
therapies and frequent visits, including circulating NT-
proBNP measures, to assess congestion.

* First dose adjustment occurred IJu$t after randomization (within 2
days before anticipated hospital discharge), when patients were
rescribed medical therapy with g blockers, renin-angiotensin
lockers (ie, ACE inhibitors [or ARBs if intolerant to ACE, inhibitors] or
ARN inhibitors), and mineralocorticoid receptor antagonists adjusted

to at least half the optimal doses

» Patients were assessed by the study team at 1, 2, 3, and 6 weeks
after randomization

Mebazaa. Lancet. 2022;400:P1938.
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HF7 1 JK=241F"3$ . +K EMF+ 1 (/. /4*+2i$1=V*- . */i-C+B/+
0/5 l l%+ P ' I3 = High-Intensity Care Group Usual Care Group
° O(l#l4—%2#/%&' 2/' 'L\leosr;ethan half of full optimal dose Teos:ethan half of full optimal dose

- Half to less than full optimal dose : Half to less than full optimal dose
526&/%#/&2%3'61(74' Full optimal dose or more Full optimal dose or more

ACEI, ARB, or ARNI B-Blocker
1#$#28#.'%-164#%'

9:0;".(&-6#&'-%'<="

~3&

— ARNI/ACEI/ARB:
55% vs 2%

— B-blocker: 49% vs I |I II I II II I
4%

— MRA: 84% vs 46%

o
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<
>
&
P
&

Mebazaa. Lancet. 2022;400:P1938.



STRONG-HF: All-Cause Mortality

© A"2H0(,&*,-H&HO&IR *'-& 5#12"/0#
+¥0/0, #)*,, * 24 3HY&:* 3HY " 1+2

- NYHA class I/Il at 90 days: 83% vs B

67%

* Primary endpoint of reduction in
death/HFH at 180 days: 15% vs 23%

e Driven by HFH: 9.5% vs 17%

=== Usual care group

== High-intensity care group

180-day adjusted risk difference: 8.9%

PHPW&' (") H+ *-" 0L 2+ #3 HH(4'&* 56" () * (95% Cl: 3.9%-14.0%; "= .0005)
)%22"#"&."*%&*3#1/607*8% (44 1+)%&3* %

Probability of
Event-Free Survival (%)

(#m($u&(*o(#.(u3 *81/+)*-"* Iu#$%&.() 0 15 30 45 60 75 90 105 120 135 150 165 180
Time Since Randomization (Days)
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Conventional Sequencing Rapid Sequencing

Step 1 — Step 1
ACE inhibitor or angiotensin receptor blocker B-blocker

Step 2 B-blocker ﬁ

Step 3 Step 2

Step 4 ﬁ
Step 5 Step

Uptitration to target doses at each step All 3 steps achieved within 4 wk
Typically requires 6 months or more Uptitration to target doses thereafter

Packer. Eur J Heart Fail. 2021;23:882
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B-Blocker

ARNI CV death or HF hospitalization 4 42%

CV death or HF hospitalization

Death, HF hospitalization, or emergency/urgent

SGLI2i visit for worsening HF

"H$YS& H#()*Yo*+$,-(+(HH(*0$&",$.%-( 1*('22'1*%, (35, BHIOT7 - (+($%$,$',$.%8
Greene. JAMA Cardiol. 2021;6:743.
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Management of Heart Failure Summary

Manage Comorbid Disease
Lifestyle therapy | BP, lipid, and glucose control |  ASCVD interventions as indicated

HFmrEF (EF 41%-49%) HFpEF (EF 250%)

Treatment Treatment

Diuretic (if congested) + quadruple Diuretic (if congested) + SGLI2i SGLT2i

therapy indicated (eGFR (eGFR
>20) 220)

Consider additional components of

quadruple therapy ARNI, ARB or ACEi* MRA%#$
+ + * (EF <55%-60%) T+ (EF <55%-60%)

ARNI

(or ARB or ACEi)* ! -blocker LLE e

Follow HF clinical practice guideline for
device-based and class Il

recommendations

*ARNI preferred over ARB or ACEi. ' Spironolactone or eplerenone. Avoid eplerenone if eGFR <30 mL/min/1.73m". #If T2D + CKD with UACR >30 mg/g, use finerenone.

Handelsman. ) Diabetes Complications. 2022;36:108101.
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I Inadequate social

I Lack of self-care support
knowledge I Progressive | Healthcare
| HF-related physical decline ' coviders
negative I' Comorbid p :
. . inattention to self-
emotions Conditions care
I Difficulty of I Financial Strain | Limited access to

changing habits healthcare providers
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8609122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8609122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8609122/
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« Comorbid conditions are
o« (EY % —— common in patients with HF
Hypertension D eart Disease
N3 tearto * 85% of patients have
>2 additional chronic conditions
« 42% of patients have
>5 additional comorbidities
Heart
Frailty ?r.md Failure Obesity
Malnutrition Q !..#$u%%&.(
Diabetes Z’Z
@ Sleep Apnea
- . ; - g—\‘ AMERICAN . .- | . =
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Impact of Cumulative Number of Comorbidities on All-Cause Mortality or All-Hospitalization

1.0
+),-$8%(
I"#$06 &S ()*"
z 081 I"4#$9%8:$'()
) 4(2/$5)2
2 0.6- 396150 15,968 o
g 1,(230,% +)($,($
p +)($.(8
£ 0.4
] +$H#%$(()*
0.2
8-30&"

All-Cause Mortality or

= 4-8 = 23 = (-1
All-Hospitalization

Regan. JACC Heart Fail. 2019;7:1056.
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Sleep-Disordered

Hypertension Anemia :
Breathing
= Lifestyle modifications * Erythrocyte-stimulating agents * Screening and treatment of OSA
= Medication therapy = N_° clinical benefit = Avoid ASV in patients with
= |V iron HFrEF with central sleep apnea

— Improved outcomes

Screever. Clin Res Cardiol. 2023:112:123.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9849176/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9849176/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9849176/

Comorbidities May Exacerbate Heart Failure

6,%:)*<,(230,%=>)(?=:,2&*%(

Diet ® Smoking ¢ Sedentary Lifestyle ¢ Dyslipidemia ¢ Diabetes  Hypertension ¢ Obesity ® Genetics

Coronary Myocardial Hypertension
Artery Infarction
Disease
Dilated LV Concentric LV
Remodeling Remodeling
Heart Failure/ Heart Failure/
Systolic Preserved EF

Dysfunction Aging

CHRONIC HEART FAILURE

Rena! Fatigue, ML!scuIar T e, Neuroendoc.rlne, Endothe.llal
Dysfunction/ Dysfunction, : Autonomic Dysfunction,
) . o Cytokine Release . e
Sodium-Water Physical Inability Dysregulation Vasoconstriction
Retention

Medications

Cause Aggravate

@*'2,%;)*<,(230,%=6/%*)2=6*5*%-);) &) $(
Arthritis ¢ Anemia ¢ Depression ¢ Diabetes ¢ Cancer COPD e Gout ¢ Osteoporosis
Osteoarthritis ® Chronic Kidney Disease ¢ Thyroid Dysfunction

AMERICAN
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https://link.springer.com/article/10.1007/s11886-012-0259-9
https://link.springer.com/article/10.1007/s11886-012-0259-9
https://link.springer.com/article/10.1007/s11886-012-0259-9
https://link.springer.com/article/10.1007/s11886-012-0259-9

Patient Factors

> Pill burden
> Side-effects
> Intended effects
> Diuresis/Incontinenceb limiting travel
> Social roles
> Caregiver for others
> Burden
> Competing lifestyle advice
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Structure
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https://www.ahajournals.org/doi/full/10.1161/JAHA.123.033615
https://www.ahajournals.org/doi/full/10.1161/JAHA.123.033615
https://www.ahajournals.org/doi/full/10.1161/JAHA.123.033615
https://www.ahajournals.org/doi/full/10.1161/JAHA.123.033615

Overcoming Patient Barriers

Provide patient and care-giver education that accounts for health literacy and culture

Include the “data” around the impact of core medical therapy
* “Less likely to come into the hospital”
* “Fewer symptoms”
e “Survive longer”

Empower patients to “control their disease”
Using tools like daily weights or symptom assessments to allow for early detection of
exacerbation of heart failure

Leverage multidisciplinary teams that are diverse — encourage patients and care-givers to
“connect” with the team members to whom they can develop longer term relationships

Encourage shared decision making

AMERICAN
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Cost Considerations
* Some of the core medications can have significant cost
— SGLT-2 inhibitors, ARNI(?)
— Non-core medications — NOAC for anticoagulation, inhalers for COPD
* When asking about adherence be sure to inquire about the financial burdens of medical

therapy
* |dentify sources of financial assistance
— Co-pay CardS )*+,,"('&(‘.+(/.O&1".2'(%31&(‘
— Pharmaceutical assistance programs Can be delegated to other team members
— Grants if available

— Local resources

* May need to consider alternatives
— ACE or ARB for ARNI

COLLEGE of




Multidisciplinary Teams

Advanced HF physician

Primary care physician

Nurse practitioner/physician assistant
Pharmacist (either cardiology or general medicine trained)
Psychologist

HF specialty nurse

Transitions of care nurse

Dietician

Physical therapist

Social worker

Patient navigator

Palliative care provider

Home care

J Card Fail. 2023 Jun;29(6):943-958.
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Nephrology

CT surgery

Heart
failure
service

Patients

with HF

Pzg:'gry ,. Family
providers —— members

Hematology

Cardio-
oncology

Endocrinology

J Card Fail. 2023 Jun;29(6):943-958.
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Pulling It All Together

| Leverage EHR Tools

I Develop checklists,
flowsheets, or pathways
that best serve the clinic
& population

| Measure performance to
identify opportunities

Develop a system to assess patients with heart failure at every
visit

Review GDMT and consider re-challenging if appropriate
Reinforce education

Ask about adherence

Ask about side-effects

Ask about any barriers — cost, logistics, shifting caregiver roles
Engage the larger team whenever feasible

Encourage questions and concerns

Engage in shared decision making

Discuss goals and advanced care planning early in the course
and re-evaluate especially following acute events

Consider involving a heart failure multi-disciplinary team




E H R TOO | S Make it easy to the “right” thing

Consolidates all the HF related data into a single place in the chart

M o" 4 M
Heart Failure “Tab” - Inpatient — meds, 1/0, weights, LVEF, Labs

. “ vy . Drive care by supporting initiation of GDMT with point of care
Heart Fallure ChGCklISt - Inpatlent guidance, standard orders and a dashboard

Capture data elements — NYHA class, weight, vital signs and

Templated HF visit notes- Outpatient  medications

Tools to assess side-effects and adherence

HF Flowsheet — Outpatient Capture LVEF, NYHA class, weights, meds, labs longitudinally

1 click referral to pharmacist, palliative care, sleep medicine, EP
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Conclusions
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