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Disclaimer

* | am free from constraints placed upon presenters that receive
remuneration from manufactures of medications and products
discussed during this presentation
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Objectives:

* Upon completion of this discussion the participant should be able to:
* Review the common types of heart failure

* Outline the common classes of medications utilized for various types of heart
failure

* Recognize classes of emerging pharmacologic interventions

* Discuss the beneficial patient outcomes obtained by utilizing the newer
agents

Heart failure is a chronic, progressive condition in
which the heart muscle is unable to pump enough
blood to meet the body’s needs for blood and oxygen



Goal:

* Give a review of the changes and trends in the management of types
of heart failure over the last few decades. With the emphasis being
on the last few years.

Less blood
fills the ventricles

Less blood pumped
out of ventricles

| Weakened
heart muscle heart muscle
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Incidence/Survival

* About 6.2 million adults in the —E=yearsuivl G, <0.001)
. . 1 S year survival (P, <0.001)
United States have heart failure. -3-- 10year survival P, =0.002)
100

* In 2018, heart failure was
mentioned on 379,800 death
certificates (13.4%).1

* Heart failure costs the nation an
estimated $30.7 billion in 2012. This
total includes the cost of health care 20 =
services, medicines to treat heart "
failure, and missed days of work.
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Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, et al. Heart disease and stroke
statitstics-2020 update: a report from the American Heart Association. Circulation. 2020;141(9):e139-596.



Ten Pivotal Issues in HFTrEF

2021
AHA/ACC

Update
To The
2017

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

1. How to initiate, add, or switch therapies to new
evidence-based guideline-directed treatments for
HFTEF.

2. How to achieve optimal therapy given multiple drugs
for HF including augmented clinical assessment (e.g.,
imaging data, biomarkers, and filling pressures) that
may trigger additional changes in guideline-directed
therapy.

. When to refer to an HF specialist.

. How to address challenges of care coordination.

. How to improve medication adherence.

. What is needed in specific patient cohorts: African
Americans, older adults, and the frail.

7. How to manage your patients’ costs and access to HF

medications.

8. How to manage the increasing complexity of HF.

9. How to manage common comorbidities.

10. How to integrate palliative care and the transition into

1101

A Report of the American College of Cardiology Solution Set Oversight Committee h OSpl ce care.



Why do your feet swell when your heart fails?

Pathophysiology:/Risk Factors

Diastolic Systolic

* Age: > 65
* Family History Genetics:
* Lifestyle Habits:

* Diet, Smoking, Cocaine, Meth
e Heavy alcohol, Lack physical activity

e Other Medical Conditions:
e CAD, Atrial Fibrillation, PAH, COPD, Covid, HIV, Viral Cardiomyositis
* Obesity, High Blood Pressure, Diabetes, Sleep Apnea, CKD, Anemia, Thyroid

e Race or Ethnicity:
e African Americans higher incidence worse outcomes

* Sex:
* Men younger HFrEF, Women HFpEF

Stiff and thick
chambers

Stretched
and thin
chambers




Symptoms of heart failure

v £ 2 R

Extreme tiredness Shortness of breath, even Rapid heartbeat
or no energy when lying down or palpitations

Swelling in the

Shortness of breath ankles/feet/stomach

N

- Global

\

Loss of Coughing/ Weight gain over a short More frequent urination, U

appetite wheezing period 0’2{'?:\/‘(;))2'(0 ok especially at night




Diagnostic Methods —
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* Symptoms
* EKG Electrocardiogram
* Changes in EKG Findings,

* Chest X-Ray

* Enlarged Heart, Fluid on the lungs

* Biomarkers
* Brain Naturetic Peptide BNP, - Marker of myocardial stretch

* Echocardiography — Sound Waves

e Assessment of LV volumes, LVEF (Ejection Fraction). RV size and function, valvular
disease, and pulmonary artery pressure

* |[nvasive Procedures




Classifications:

 Heart Failure Reduced
Ejection Fraction

* HFrEF

* Heart Failure Preserved
Ejection Fraction

 HFpEF
Left Sided Failure
Right Sided Failure
Systolic Dysfunction
 Diastolic Dysfunction

lloh My”

2% 0% 3% 0% 4% S0%  55%
| | | |

New BSE 36-49% 852;3:’?' 255%
Britlsh Society of Ech rline |
(2 ok Sodey o & ocardiography) Impaired LVEF Low WVEF Norma
Old BSE 36-44% 5-54% 255%

(Beitish Socsety of Echocardiography)

Moderately Impaired  Mildly impaired Normal

Mik 41-51% 521%
ASE/EACVI
Wn:/m Society of Echocardograghy/ Mildly Abnormal Normal
European Assocation of Cardlovascular | | | |
maging) 41-53% 54-74%
2015 Female Mildly Abnormal Normal
ESC HF Guidelines 40-49% 250%

(Eurcpesn Society of Cardiology)
2016

ACC/AHA HF Guidelines

(American College of Cardhology/Amerkan
Heart Association)

2013

HF mid range EF = HFmrEF Normal

41-49% 250%
HFpEF, borderline  Preserved EF

Figure 1  Categories of left ventricular ejection fraction
2020;106:1445-1446.

To cite Hudson S, Pettit S. Heart



Markers of Severity/Prognosis:

* Functionality
* Walking Distance

* Ejection Fraction
* Hospitalization
* Intravenous Medications

* Qutpatient Management
* Loop Diuretics
* Inotropes

HF Severity: ACC/AHA Stages and NYHA Functi

ACCF/AHA
Stages

NYHA
Functional
Classification

Modified from 2013 ACCF/AHA Guideline
SPOTLIGHT for the Management of Heart Failure. Yancy
s

s CW, et al, Circulation. 2013;128:2240-327

Classification
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Class | Class Il Class lll Class IV
* No limitation of « Shight limitation of » Marked imitation of | | « Unable to carry on
physical activity physical activity physical activity any physical activity
* Ordinary physical + Comfortable at rest | | « Comfortable at rest without symptoms of
activity does not * Ordinary activity « Less than ordinary HF, or symptoms of
cause symptoms results in activity results in HF at rest
of HF symptoms of HF symptoms of HF

7

Class llla

Class llib

» No dyspnea at rest

* Recent dyspnea at rest

4




Palliative care

Treatment i
Pyramid

Ventricular assist device

End of life discussions

Assess biomarkers, evaluate risk

NYHA
Class I - IV

Consider implantable monitoring device

Consider ivabradine

Consider sacubitril/valsartan (LCZ696)

NYHA Consider cardiac resynchronization therapy and/or ICD
Class 11-111

Hydralazine-nitratesin African Americans

Evaluate for iron deficiency

Refer for cardiac rehabilitation

NYHA Mineralocorticoid receptor antagonist

Class |

ACEIL ARB’s, beta blocker. Diuretics if volume overload

_ _ Treat hypertension, diabetes mellitus, coronary artery disease, dyslipidemia.
Circ Res. 2016 Feb 5;118(3):480-585. doi: 10.1181/CIRCRESAHA. 115.308557. Use ACE inhibitor (ACEI) or angiotensin receptor blocker (ARB)

New Management Strategies in Heart Failure.

Owens AT", Brozena SC", Jessup M2 Risk factor reduction, patient and family education

Figure 3. Approach to the patient with heart failure with reduced ejection fraction. ACE indicates angiotensin-converting enzyme;
ICD, implantable cardioverter defibrillator; and NYHA, New York Heart Association.
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Clinical Trial Timeline:

B Hydralazine and isosorbide dinitrate (H4SON)  Implantable cardioverter defibrillator/ cardiac

M Angiotensin-converting-enzyme inhibitor (ACEl) ~ resynchronization therapy (ICD/CRT)
Angiotensin receptor blocker (ARB) ~  Ivabradine
B Mineralocorticoid receptor antagonist (MRA) B Angiotensin receptor neprilysin inhibitor (ARNI) Head-to-head comparison
- N 3 21 1y L A . h Y
B geta-blocker O sodium-glucose co-transporter-2 inhibitors (SGLT-2) [ Dose-response study -
B Digoxin B soluble Guanylate Cyclase stimulstr A TEEs=ssssssss PR O
W surgery B Myosin activator [I] Ferric carboxymaltose SOLOIST-WHF
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e

1. Rate vs rhythm control in atrial fibrillation (AF)
2. Exercise prescription



Heart Failure Goals of Therapy

* Prima ry Outcomes: What are we trying to do with our
o Mortality: medication interventions?
e All Cause

e Cardiovascular

* Hospitalizations:
* Patients hospitalized for HF are at high risk for all-cause re-hospitalization,
with a 1-month readmission rate of 25%

* Secondary Outcomes:

* Health Related Quality of Life Functionality:

* HF significantly decreases health-related quality of life (HRQOL), especially in
the areas of physical functioning and vitality

e Kansas City Cardiomyopathy Questionnaire (KCCQ)
e 23-item, 12-item

* Exercise capacity
* 6 minute walking distances



Kansas City Cardiomyopathy Questionnaire

The Kansas City Cardiomyopathy Questionnaire
Did the patient complete a KCCQ form? []YEs[JNO

How was the test administered?:* | = |

1. Heart Failure affects different people in different ways. Some feel shortness of breath while others feel
fatigue. Please indicate how much you are limited by heart failure (shortness of breath or fatigue) in your
ability to do the following activities over the past 2 weeks.

Dressing yourself:* |

<

Showering/Bathing:* |

e

Walking 1 block on level ground”

Doing yardwork, housework or carrying groceries:*

<

<

Climbing a flight of stairs without stopping:*

I
I

Hurrying or jogging (as if to catch a bus):* | v |
I

2. Compared with 2 weeks ago, have your symptoms of heart
failure (shortness of breath, fatigue or ankle swelling) change?
My symptoms of heart failure have become...:"

3. Over the past 2 weeks, how many times did you have v |
swelling in your feet, ankles or legs when you woke up in the
morning? :*

4. Over the past 2 weeks, how much has swelling in your feet, I S I




FIGURE 3 Guideline-Directed Medical Therapy Including Novel Therapies in the Expert Consensus Decision Pathway for Chronic Heart Failure
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If previously on ACEI ensure 36 hours off

before initiation

Select starting dose:

See Tables 1 and 3 for dosing information
See Table 2 for indications for ARNI use

If patient is taking If patient is
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
In 2 weeks, assess tolerability

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

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

Consider in patients where ARNI
administration is not possible

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

l

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




TaBLE 3. Dosts For CONTINUOUS INTRAVENOUS INFUSION

or Loor DIURETICS.

Renal Anatomy

DureTic Loaome Dose

mg
Furosemide 40
Bumetanide 1
Torsemide 20

InFusion Rate*

CREATININE CREATININE CREATININE
CLEARANCE CLEARANCE CLEARANCE
<25 ml/min 25-75 ml/min =75 ml/min

ma/hr
20 then 40 10 then 20 10
lthen2  0.5thenl 0.5
10 then 20 5 then 10 5

istered again.

QEEOO®O

Inner medulia

Loop Diuretics: Acute Decompensated Heart Failure “Water Wasters”

*Before the infusion rate is increased, the loading dose should be admin-



“Why do your feet swell when your heart fails?”

| Renal

/‘ [ perfusion pressure

] Must know physiologic cascade number two- rgh

* Kidney is just trying to do it’s job!

[ l Glomerular] lTuboJar " . ) . .
et e * “Perceived” decrease in perfusion
— by the Juxta Glomerular Apparatus
bl PR, Aliskiren
[ Teinde ] cells:
@ . The Juxtaglomerular'Apparatus: 6
. ‘ ‘ . [ Release Renln Source of Renin ©
Angictensinogen Angiotensin | ; . S
l @ b A ACE inhibitors
Angictensin |1
}

D S e mpae Angiotensin ||
AT ,-R antagonists

—t—

[vﬂm..-. gowth] [v“mmm] [ Sal rtention ]




Renin Angiotensin Aldosterone System:

 Late 1980s through the early 2000’s

* CONSENSUS Enalapril
* (N EnglJ Med 1987; 316:1429-35.) (Patients with)

* HOPE Ramipril
* (Circulation. 2003;107:1284-1290) (Prevention of progression high risk)

ACE inhibitor Starting dose Target dose
Captopril 6.25 mg 3 times a day 50 mg 3 times a day
Enalapril 2.5 mg twice a day 10-20 mg twice a day
Fosinopril 5-10 mg once a day 40 mg once a day
Lisinopril 2.5 mg once a day 20-35 mg once a day
Perindopril 2 mg once a day 8-16 mg once a day
Ramipril 2.5 mg once a day 5 mg twice a day
Trandolapril 0.5 mg once a day 4 mg once a day

ACE = angiotensin-converting enzyme; HF = heart failure.
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ACE Inhibitor Benefits: Vasotec®

30 Tablets 1 0 mg

* ACE Inhibitors compared to Vasodilators +/- Digitalis

* “We conclude that the addition of enalapril to conventional therapy
in patients with severe congestive heart failure can reduce mortality
and improve symptoms. The beneficial effect on mortality is due to a
reduction in death from the progression of heart failure”.

* Additional studies competitors:

—=2n
* Same and '—"
* Decreased Hospitalizations ;;L’II.“/'&CE(RAM.IPRIL) ‘l@
* Improved patient functionality U aREhaa kol ko ot

NNT-Decrease 5 Year Mortality- 18



“Non ACE pathways for the production of

Angiotensi

Angiotensin Rece

n 1"

otor Blocker

. . . Drug molecules Pubchem CID
Angiotensin Receptor Blockers: P —— oo
Tasosartan 60919
Losartan- Cozaar® 25,50, 100 mg q day cosaltan 2ol
] Candesartan 2541
Valsartan- Diovan® 40, 80, 160, 320 mg q day T ——— 3749
Candasartan- Atacand® 4,8, 16,32 mg q day URERIEL 2070632
Telmisartan 65999
Irbesartan- Avapro®- 75, 150, 300mg q day Forasartan 132706
Erprosartan Teveten®- 400, 600mg q day Bl 135415867
Telmisartan Micardis®- 20, 40 80 mg q day Spreren —
Olmesartan Benicar®- 5, 20, 40 mg q day Valsartan 60846
. . Eprosartan 5281037
Azilsartan Erdarbi®- 40, 80 mg QD ——— T

NNT-For Reduction in 5 Year mortality: 24




FIGURE 3 Guideline-Directed Medical Therapy Including Novel Therapies in the Expert Consensus Decision Pathway for Chronic Heart Failure

>

If previously on ACEI ensure 36 hours off

before initiation

Select starting dose:

See Tables 1 and 3 for dosing information
See Table 2 for indications for ARNI use

If patient is taking If patient is
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
In 2 weeks, assess tolerability

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

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

Consider in patients where ARNI
administration is not possible

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

l

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




Newer Pharmacology: Entresto:

Ne P q |yS| n Inhibition (sacubitril/valsartan) tablets

Angiotensin receptor
neprilysin inhibitor
(sacubitril/valsartan)

NP system

_ pro-BNP
7 B _ ,
e RRR R 3 Angiotensinogen
~o O i NT-pro BNP / 3 \ (liver secretion)
e
Sacubitril (AHU377) Valsartan

A UEAECCEE 1 S Angiotensin |
Adrenomedullin LBQ657 el
Bradykinin O\Ol)\, % I
Substance P Inactive A7% StableatpH -7 Angiotensin ||
(angiotensin I1) .s22. fragments B Breaks apart after ingestion g

CV protection Hypertension /Heart failure
:4Natriuresis/diuresis ‘ R Sodium and water Q
vRenin secretion retention ;

1
]
it g gt S R . <A i

i Vasodilation @& ) Vasoconstriction :
: ¥Blood pressure t Blood pressure = i Alreceplor
. ¥Large artery stiffness ™t Vascular remodeling :

+ Hypertrophy
¥ Fibrosis

NP, natriuretic peptides;
RAAS, renin-angiotensin

-aldosterone system ' : )
CV, cardiovascular : ¥Sympathetic outflow ¢

™ n RS - 3+ "L A -
¢+ Sympathetic outflow |



Efficacy: Neprilysin/ARB

PARADIGM HF
e 8442 Patients
e Class Il, Ill, IV HF

* Ejection Fraction <40%

 LCZ696 200 BID or
* Enalapril 10 BID

* Primary Outcome:
* Death from CV causes
* Hospitalization for HF

McMurray JJ, Packer M, Desai AS, et al. Angiotensin-neprilysin inhibition
versus enalapril in heart failure. N Engl J Med. 2014;371(11):993-1004.

HR 0.80

30

# Entresto”
| (sanuhi]rillvalsanan]tahlets

J/aimg * 3//10amg

[l sacubitril/valsartan (n = 4187)

(0.73-0.87)* [] enalapril (n = 4212)
265
25 - HR 0.84
- 218 (0.76-0.93)*
= HR 0.80 o
-— 20 (071—089)* HR 0.79
] (0.71-0.89)*
_— 16.5 170
o 15.6
—
= 15 -
S 133 12.8
QD
Q.
10 -
5 4
0 -
. 2 & 2
o R “e\ O
N @ ) @
o o o
_(06 o > e e.b\
N NG
Q < osQ\ <
&

Fig. 2 Efficacy of sacubitril/valsartan in adult patients with chronic
heart failure and reduced ejection fraction in the phase III
PARADIGM-HF trial [18]. The composite primary endpoint was
death from cardiovascular causes or first hospitalization for worsening
heart failure. CV cardiovascular, HF heart failure, AR hazard rato
(95 9% CI values). *p << 0.001 sacubitril/valsartan vs. enalapril



Effica CY K Eamt;grlr]l/evm%;cnca)n) tablets

* Why is ARNI “Preferred” in the 2021 ACA/AHA
* Initial PARADIGM Study-

* Decrease hospitalizations compared enalapril (dose questionable)
* Subsequent Data- Compared to ARB
* PROVE-HF, TITRATION

* Measurement of Myocardial stretch/dysfunction
« BNP, NT-ProBNP
e Aldosterone

* Biomarkers that are indirect marker of poor cardiovascular health

NNT-For Reduction in 5 Year mortality: PARADIGM- 21 Hospitalizations- 14



Sacubitril/Valsartan Titration:

Patients receiving a total daily
dose of =10 mg of enalapril o
therapeutically equivalent doses
of another ACEI, for example?:

Stop ACEi 36 hours
before starting
ENTRESTO

Start ENTRESTO at the recommended dose of
49/51 mg twice daily

b 4

Angiotensin- * Lisinopril =10 mg
converting * Ramipril =5 mg
enzyme Double the
inhibitor Patients receiving a total daily Stop ACEi 36 hours Start ENTRESTO Doublethe dose after e oF
(ACEi) dose of =10 mg of enalapril o before starting at the recommended 2to 4 weeks to
' therapeutically equivalent doses ENTRESTO dose of 24/26 mg 49/51 mg twice daily, ENTRESTO
o another ACEI, for example=: twice daily as tolerated by the after 2 to
¢ Lisinopril =10 mg patient
+ Ramipril =5 mg 4 weeks, as
tolerated by
Patients receiving a total daily Start ENTRESTO at the recommended dose of 49/51 mg twice daily the patient,
dose of =160 mg of valsartan or h th
therapeutically equivalent doses to reac —
o another ARB, for example=: s
- - * Losartan =50 mg
Angiotensin II ¢ Olmesartan =10 mg maintanance
receptor
blocker dose of

Start ENTRESTO at the recommended Double the dose after 2 to 4 weeks
dose of 24/26 mg twice daily to 49/51 mg twice daily, as tolerated

Patients receiving a total daily
(ARB) dose of =160 mg of valsartan o

therapeutically equivalent doses

o another ARB, for example2

* Losartan =50 mg

* Olmesartan =10 mg

97/103 mg
by the patient twic e daily

Start ENTRESTO at the recommended Double the dose after 2 to 4 weeks
dose of 24/26 mg twice daily to 49/51 mg twice daily, as tolerated
by the patient

Mot currently taking

Not on ACEi ACEis or ARBs

or ARB




Adrenergic Antagonists = BB Blockers

1970-1980’s ‘Beta Blockers are Contraindicated in patients with heart failure!!

* The failing myocardium induces a high “adrenergic state” that
increases epinephrine release to increase the inotropic actions on the
heart

* Also results in increased peripheral vascular resistance =
* Net cardiac output in reduced
* = Beta Blockers enter the arena in the mid-late 1980-1990s to present

Substitutions lower activity

Branched alkyl groups are
Important for H-bonding— @ Good for antagonist activity

Important for ionic bonding

Important for H-bonding

Important for hydrophobic interactions



NYHA IV Placebo-

Risk

Study Agent . d reduction/
patients mortality mortality
B B Eff US Carvedilol Carvedilol 2.9 % 11.1 % 65 %
|Ca Cy MERIT-HF Metoprolol 3.6 % 11.0:% 34 %
CIBIS 1l Bisoprolol 16.8 % 13:2 95 34 %
COPERNICUS Carvedilol 100 % 19.7 % 35 %

* Effect of metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL
Randomized Intervention Trial in-Congestive Heart Failure (MERIT-HF)

e Lancet June 12, 1999 Vol 353 Number 9169 p 1985-2084
* COPURNICUS 2000

e Carvedilol in advanced HF patient on Survival

* CIBIS, CIBIS-II, CIBIS-III
 NYHA-2-4 EF <45%, Bisoprolol
* on Survival

« SENIORS Trial r

* Nebivolol in patients >70 with CHF

NNT-For Reduction in 5 Year mortality: 8

3
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Opportunity for Pharmacist Interventions:
Maximum Tolerated Dosage

FIGURE 1 Percentage of Target -Blocker Dose Achieved in Major Clinical Trials and Registries
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10% -
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Bisoprolol Carvedilol Metoprolol Succinate
Beta-Blocker




Opportunity for Pharmacist Interventions:
Maximum Tolerated Dosage

TABLE 1 Characteristics of Major f-Blocker Trials in HF
Study
Uscs MERIT-HF CIBIS-II COPERNICUS BEST SENIORS
(N =1,094) (N =3,991) (N =2,647) (N =2,289) (N =2,708) (N = 2,128)
B-blocker Carvedilol Metoprolol Succinate Bisoprolol Carvedilol Bucindolol Nebivolol
Mean age, yrs 58 64 61 64 60 76
Starting dose, mg 6.25 b.id. 125 qd. 1.25 qd. 3125 b.id. 3.0b.id. 125 q.d.
Target dose, mg 25-50 b.id. 200 q.d. 10 q.d. 25b.i.d. 50-100 b.id. 10q.d.
Mean daily dose achieved, mg 45.0 159.0 1.5 370 152.0 1.7
Baseline heart rate, beats/min® 84 +12 83 +10 80 +15 83413 82 +13 79 + 14 Remember:
Heart rate reduction, beats/min 126 140 938 NR 9.4 10.3 In “Acute Decompensated
Baseline SBP, mm Hg* 16 +£17 130 £ 17 129 £19 123419 N7 418 139 £ 20 Heart Failure” BB need to be
itrati | -1 1- 1-1 1- 1- 1-1 s ene
Titration period, weeks 2-10 8 5 8 9 6 initiated slow and low
% Relative effect on all-cause mortality | 65 1 34 1 34 135 110 | 12
p value <0.001 <0.001 <0.001 <0.001 013 021
*Values are mean = SD.
| =reduced; BEST = Beta-Blocker Evaluation of Survival Trial; b.i.d. = twice a day; CIBIS-Il = Cardiac Insufficiency Bisoprolol Study I1; COPERNICUS = Carvedilol Prospective
Randomized Cumulative Survival; HF = heart failure; MERIT-HF = Metoprolol CR/XL Randomized Intervention Trial in Congestive Heart Failure; q.d. = daily; SBP = systolic
blood pressure; SENIORS = Study of the Effects of Nebivolol Intervention on Outcomes and Rehospitalisation in Seniors with Heart Failure; USCS = U.S. Carvedilol HF Study.

(J Am Coll Cardiol 2017;69:2542-50) © 2017
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beneficial .
cardiovascular -
effects of MRA

| mortality and hospitalisation
in CHF and acute HF post MI

|BNP, NTproBNP

| diastolic dysfunction
| fibrosis, arrhythmia
| oxidative stress

| atherosclerosis progression

i

dosterone Antagonism:
neralcorticoid Receptor Antagonists

Generation Example/ Selectivity | Tissue
of MRA class distribution
kidney vs.
heart
o
| L:léjj" Spironolactone e 6 x higher
; AA steroidal in kidney
Ao
(\’,o
I ofy) Eplerenone medium - | 3 x higher
S O steroidal high in kidney
™
o™
BAY 94-8862
- % non-steroidal high o o

adverse renal i |

( N/

side effects
of MRA

:

renal function |

U

creatinine 1

K*1




A

* RALEs Study NEJM 1999
 Spironolactone vs Placebo

 Added to SOC-

* Loops

* ACE

 Digitalis
* Mortality

* Gynecomastia

* 10%

dosterone Antagonism:
Mineralcorticoid Receptor Antagonists

TABLE 1. BaSE-LINE CHARACTERISTICS OF THE PATIENTS.*

TABLE 2. ReLATIVE Risks OF DEATH AND HOSPITALIZATION.

VARIABLE

Cause of death
Cardiac causes
Progression of heart failuret
Sudden deatht
Myocardial infarction
Other cardiovascular causes
Stroke
Noncardiovascular causes
Unknown
Toral

N EnglJ Med 1999:341:709-17

PLaceso Group

SPIRONOLACTONE

(N=841) Grour (N=822)

no. of patients

314 226
189 127
110 82
15 17
13 12
11 8
41 29
7 9
386 284

no. of patients/no. of events

NNT-For Reduction in 5 Year mortality: 15

ReELATIVE Risk
(95% CI)*

0.69 (0.58-0.82)
0.64 (0.51-0.80)
0.71 (0.54-0.95)

0.70 (0.60-0.82)

P VaLue

<0.001
<<0.001
0.02

<0.001

CHARACTERISTIC

Age —yr
White race — %
Sex — no. (%)
Male
Female
Blood pressure — mm Hg
Systolic
Diastolic
Heart rate — beats/min
New York Heart Association class
| ° X "“‘:I
II
111
v
Left ventricular ¢jection fraction — %¢
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Repurposed Pharmacology (SGL
Sodium Glucose Transporter Inh

Figure 2: Number and Clinical Categorisation of Patients With Prior HF in
Large-scale Randomised Controlled Trials of SGLT2 Inhibitors
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WHY? s it potentially beneficial

Figure 3: Proposed Mechanism of Cardiovascular Benefits of SGLT2 Inhibitors

SGLT2 inhibition and cardiorenal protection (benefits independent of HbA, , BP, weight, eGFR)

» Normal
fATP - Potential mechanisms
Direct effects ‘ = ¢ Improve ventricular loading conditions:
on NHE | Myocar.dlal | Beta-hydroxybutyrate S Afferent arteriolar dilatation - Diuresis
energetics (ketone body) 44 tintraglomerular pressure T el
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EAT !1‘ * Myocardial energetics
| Afterload -‘ji" and metabolomics

Fibrosis * Direct effects on myocardium
SGLT2 inhibitors cause
afferent arteriolar * TGF and reduction in IGH

4 LV wall constriction
stress

Diuresis,

| Preload natriuresis
glycosuria,
} proteinuria

ATP = adenosine tnphosphate; BP = blood pressure; EAT = epicardial adipose tissue; eGFR = estimated glomerular filtration rate; IGH = intraglomerular hypertension; LV = left ventricular;
NHE = sodium-hydrogen exchanger; SGLT2 = sodium-glucose co-transporter 2; TGF = tubuloglomerular feedback. Source: Verma et al. 2017.¥ Adapted with permission from the American

Medical Association.
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~unny Channel Blocker Corlanor

vabradine Corlanor (vabrading) S tablets
e SHIFT Study: 6500 patients - R
X #\
* NYHA Class II-1V, 2 years, EF <35%, 4 o D)
HR >7O BPM N @:A/,/" 1 Heart Rate | Heart Rate
» Added to ACE, or ARB, Diuretics, BB, =) |
Spironolactone | =

Action Potential Curve

* Primary endpoint of cardiovascular e
d e at h O r h O S p it a | a d m i S S i O n f O r :A gMP yII Md chan lTrr]n n: b f(;l;] iva%)radine contrasted with selected results of 8| activation. AC, adenylyl cyclase; ATP, adenosine triphosphate;
worsening heart failure

A Review of New Pharmacologic Treatments e el
for Patients With Chronic Heart Failure e e

Clinical Pharmacology
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Efticacy: Corlanor

* Patients treated with Corlanor® in (ivabradine) 27 tablets
addition to SOC had a significant
reduction in heart rate and greater

. . . ' . 1
changes in their health-related quality of LA
. Body System  |Adverse Reaction | ¥ Incidence | ¥ Placebo Incidence
I Ife ( H Qo L) Percent of patients with clinically meaningful
improvement in OSS (2 5 units) from baseline to month 12'% Less common (S 10%)
60.0 Cardiovascular ¥ Atrial Fibrillation 5% to 8%  |4%to 7%
50.0 ¥ Bradycardia (6% to 10% [1%to 2%
g 400 ¥ Hypertension  |3% 8%
‘§ 30.0 Central Nervous System| ¥ Phosphene ~ |3% <1%

Add Corlanor® to maximally tolerated doses

10.0
of beta-blockers to help reduce the risk of hospitalization
0.0 for appropriate adult patients with heart rate = 70 bpm and
Corlanor® Placebo stable, symptomatic chronic heart failure.
+S0C (n = 842) +S0C (n = 839)

Swedberg K, et al. Lancet.2010:376:875-885 MORE HOME. LESS HOSPITAL.



Digitalis and Vasodilators

1981
Discovery
of ANP

1990s
NEPI
monotherapy

2002 2014 2015
NEPI+ACEI ARNI sNEP
(Omapatrilat) (LCZ696) biomarker

1973
Discovery 1980s 1990s
of NEP
Approved HF agents
Digitalis ACElIs (lisinopril) ACEls (ramipril) |, channel inhibitor (ivabradine)
Diuretics B-blockers (bisoprolol) ARBs (candesartan;
Vasadilators valsartan)
Inotropes (dobutamine) -blockers (metoprolol)
MRA (spironolactone) MRA (eplerenone)
ACEls (captopril; H-ISDN (hydralazine and
enalapril) isosorbide dinitrate)

Rev Esp Cardiol. 2016;69:647-9



Heart failure
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Digitalis
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Fig 5 | Overview of evidence base for digoxin versus
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New Pharmacology: Y&
Soluble Guanylate Cyclase Inhibitor TTT

* SOCRATES-REDUCED, VICTORIA N @

e Patients reduced CHF, Requiring hospitalization for IV Medications ¢

* VERQUVO is a prescription medicine used in adults who are having symptoms of their
chronic (long-lasting) heart failure, who have had a recent hospitalization or the need
to receive intravenous (V) medicines and have an ejection fraction (amount of blood
pumped with each heartbeat) of less than 45 percent to:

* Reduce the risk of dying
* Reduce the need to be hospitalized

e Starting Dose- 2.5 % tablet a day up to 10 mg/day
* Side Effects:

* Low blood pressure GoodRx 5 mg #30 $600-$650/ month @ Ver UvoO

* Anemia
(verlclguat ) tablets
¢ Teratogen 2.5mg, 5mg, 10mg



lron:

Inflammation

(Increased hepcidin activity)

Heart Failure

Iron deficiency
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FIGURE 1 | Causes and consequences of ID in HE.




Route of Iron

* PO

Sali form

Percent [ron

Products:

Ferrous Gluconate

12%

Genencs
Fergon 325/36 mg

Ferrous Sulfate

Genencs 324/325 65 mg
Fer-In-Sol liquad 90mg/Sml 138mg
Feosol Liquud 220/5ml 44me
Drops 75mg/'0.6ml 1 img

Ferrons Sulfate Ecsiceated

Feratab 187mg 60 mg
Feocol 200mg 65mg
Slow FE 160mg 50 mg

Ferrous Fumerats

Fenuron 63mg 20 mg
Genencs 325 106mg. 200 66mg
Feostat Liquid 100/ 5ml 33ms=

Ferrous Fumerate Time release

Ferio-Sequels gives J0mg

Polysacchande Iron Complex

100%

Niferex 50 mg won B
Niferex-150 15(mg
Genencs

Fernic Maltol

100%

AccruFer® 30mg capsules BID
#60 AWP $602 01 2021

* Injectable:

Preparation Brand Concentration | Dosing Interval

Iron Dextran Inofed® S0mg/ml Calculate deficit | Infusion after test dose or intermittent
Iron Sucrose Venofer® 100mg/5ml 200mg X 5 times | Over 2 weeks

Sodium Ferric Gluconate | Ferrlecit® 12.5mg/ml 125mg =10 ml After dialysis for 8 doses

Ferumoxytol Feraheme® 30mg/ml 17 ml | 510 mg X 2 doses 3-8 days apart

Ferric Derisomaltose MonoFerric® | 100mg/ml 1000 mg X 1 dose diluted over 20 minutes
Ferric Carboxymaltose Injectafer® S0mg/ml 750 mg/ dose X 2 doses 7 days apart

—

? Iron preparation oral- Why are you pricing
it at $600.00 a month?




Nice Iron Review In HF:

JACC:BASICTO TRANSLATIONALSCIENCE VOL.5
NO.3,2020 Ghafourian et al.
MARCH2020:300-13

TABLE 2 Major Published Clinical Trials of Iron Therapy in HF

TABLE 2 Continued

First Author,
Year (Study) (Ref. #) Design N Definition of 1D Inclusion Intervention Primary Endpoint Follow-up Results
Toblli et al., « Randomized 1:1 40 Ferritin <100 or o EF =35% Iron suarose, 200 mg, weekly e A NT-proBNP 6 months | NT-proBNP
2007 (40) o |V iron vs. placebo TSAT =20% o NYHA functional class I1-IV for 5 weeks A CRP | CRP
e Hb <125 g/dl (M)
o Hb <115 g/dlL (F)
o CrCl <90
Okonko et al., ¢ Randomized 2:1 35 Ferritin <100 or o EF =45% Iron suarose, 200 mg, weekly e AVO: 18 weeks 1 VO: increased only in pre-specified group with baseline Hb <12.5
2008 (FERRIC-HF) (41) o Open label Ferritin 100-300 if TSAT =20% « NYHA functional class I1-I1l until ferritin =500 and then
o [Viron vs. noiron therapy o PVO, =18 ml/kg/min monthly until 16 weeks
Anker et al., « Randomized 2:1 459 Ferritin <100 or o EF =40%, NYHA functional class FCM, 200 mg, weekly for o NYHA class 24 weeks | NYHA functional dass
2009 (FAIR-HF) (37) o |V iron vs. placebo Ferritin 100-300 if TSAT =20% o EF =45%, NYHA functional class | correction and monthly for « PGA 1 PGA
o Hb 95-135g/dl maintenance T 6MWT
1 KCCQ score
Ponikowski et al,, ¢ Randomized 1:1 304 Ferritin <100 or o EF =45% FCM at baseline and week 6 for o ABGMWT 52 weeks T 6BMWT distance
2015 (CONFIRM-HF) (38) o IV iron vs. placebo Ferritin 100-300 if TSAT =20% « NYHA functional class II-I1l total 500-2,000 mg and | NYHA functional dass
e 1 BNP then 500 mg at weeks 12, 1 PGA
24, and 36 if ID present | Fatigue score
1 KCCQ score
Van Veldhuisen et al., ¢ Randomized 1:1 174 Ferritin <100 or o EF =45% FCM at weeks 0, 6, and 12 e AVO: 24 weeks - VO
2017 (EFFECT-HF) (39) o Open label Ferritin 100-300 if TSAT =20% ¢ NYHA functional class II-111 | NYHA functional dass
o |Viron vs. noiron therapy e 1 BNP 1 PGA
Lewis et al., ¢ Randomized 1:1 25 Ferritin 15-100 or o EF =40% Oral iron polysaccharide, e AVO,; 16 weeks « VO,
2017 (IRONOUT-HF) (68) o Oral iron vs. placebo Ferritin 100-300 if TSAT =20% ¢ NYHA functional class Il-IV 150 mg BID +~ BMWT
o Hb 9-15 g/dl (M) +« KCCQ

Hb 9-13.5 g/dL (F)

A refers to change in the parameter.

EMWT = 6-min walk test; BID = twice a day; BNP = B-type natriuretic peptide; CRP = C-reactive protein; EF = ejection fraction; EFFECT-HF = Exercise Capacity in Patients
With kron Deficiency and Chronic Heart Failure; F = female; FAIR-HF = Ferinject Assessment in Patients with Iron Deficiency and Chronic Heart Failure; Hb = hemoglobin;
IRONOUT-HF = Iron Repletion Effects on Oxygen Uptake in Heart Failure; KCCQ = Kansas City Cardiomyopathy Questionnaire; M = male; NT-proBNP = N-terminal pro-B-type
natriuretic paptide; PGA = Patient Global Assessment; PV0, = paak axygen consumption; other abbreviations as in Table 1.




Vyndamax\
(tafaiidis)

Amyloidosis
* Transthyretin amyloid cardiomyopathy is a late-onset disease; symptoms are
predominately manifested in male patients 60 years of age or older.

* The condition can be inherited as an autosomal dominant trait caused by
pathogenic mutations in the transthyretin gene TTR (ATTRm) or by the

deposition of wild-type transthyretin protein (ATTRwt), previously called
senile systemic amyloidosis.

* Although the prevalence of ATTRwt is uncertain, studies that use an
approach to diagnosis that is not based on biopsy have reported a
prevalence of 13% among patients with heart failure with a preserved
ejection fraction, 16% among patients undergoing transcatheter aortic-valve
replacement for severe aortic stenosis, and 5% among patients with
presumed hypertrophic cardiomyopathy.



Vyndamax\
(talamidls)

Amyloidosis Drug Therapy

* VYNDAQEL and VYNDAMAX are transthyretin stabilizers indicated for
the treatment of the cardiomyopathy of wild-type or hereditary
transthyretin-mediated amyloidosis in adults to reduce cardiovascular
mortality and cardiovascular-related hospitalization.

e Tafadamis Vyndagel 20 mg Capsules 4 capsules (80 mg) once a day
* Tafadamis Vyndamax 61 mg Capsule once a day

Vyndamax GoodRx price $20,000 a month



Table 2: Primary Analysis Using Finkelstein-Schoenfeld (F-S) Method of All-Cause Mortality and Frequency of Cardiovascular- Effl C a C y

Related Hospitalizations

Pooled f . d :
Primary Analysis VINDAQEL | A Tatamidis

N=264 i
Number (%) of Subjects Alive” at Month 30 186 (70.5) 101 (57.1) Vy n d a q e |
Mean Number of Cardiovascular-related Hospitalizations During 30 months (per patient per 0297 0.455
year) Among Those Alive at Month 30 ' '
hp-value from F-S Method 0.0006

* Heart transplantation and cardiac mechanical assist device implantation are considered indicators of approaching end stage. As such, these subjects
are treated in the analysis as equivalent to death. Therefore, such subjects are not included in the count of "Number of Subjects Alive at Month 30"
even if such subjects are alive based on 30 month vital status follow-up assessment.

A.  6-Minute Walk Test Change From Baseline B. KCCQ-OS Score Change From Baseline
(T § 0
: - Pooled VYNDAQEL H < Pooled VYNDAQEL
g 0 &
3 : ™
604 = «10+ By ¢ <0.0001
g8 ; p<0.0001 < i P i
& Bt 90 . 2 B
- i W : ~
ag By O :
£ g 120 e = .20- e
g a # Placebo ~3 z -+ Placebo '
o -150- é
-l
-180 . ? .30
0 6 12 18 24 30 0 6 12 18 24 30




-raction: HfpEf

 Hallmark:

* Slow the heartrate let the
ventricles fill

* Beta one selective BB
e Decrease the volume over-load

* Diuretics- (but not too much
diuresis)

* Mineral corticoid Receptor
Antagonists MRA

* Spironolactone, Eplerone,

* Decrease blood pressure
* ACE Inhibitors, ARBS

Heart Failure with PRESERVED Ejection

* Neprilysin Inibitor
* PARAGON-HF — Entresto vs
Valsartan patiens with EF >45%

* No change in CV death or
hospitalizations

e SGLT-2 Inhibitors: Jardiance

* EMPagliflozin outcomE tRial in Patients With

chrOnic heaRt Failure With Preserved Ejection
Fraction (EMPEROR-Preserved)

* September 9th 2021

e 21% Reduction in Cardiovascular
Death and Hospitalizations compared
to standard therapy with or without
Type-2 DM



Natriuretic Peptides Nesiritide Aquaretics
Ularitide Tolvaptan
Cenderitide Ryanodine Receptor Stabilizers (RYCALS)
Neprilysin Inhibitors Sacubitril SERCA 2a activator
Recombinant Relaxin Serelaxin MMP inhibitors Batimastat
Soluble Guanylate Cyclase | Riociguat Ultrafiltration
Stimulators
Cinaciguat
Vericiguat
Direct Renin Inhibitors Aliskiren
Remikiren
Elikiren

Actin Myosin Stabilizer

Omecamtiv Mecarbil

PDE3inhibitors Milirinone, Enoximone
Calcium Sensitizer Levosimendan

If Channel blocker Ivabradine

Metabolic modulator Trimetazidine
Inhibition of Na K ATPase Istaroxime

Neuregulin -1

Recombinant form




The End



Pharmacotherapy of with Reduced Ejection Fraction

Hemodynamic alteration
v Impairment of cardlac contractility
v Increased peripheral resistance

cardio-renal - Positive inotropes

/ Renal hypoperfusion caused by - Vasodilator agents
cardiac dysfunction

- Digitalis

- Diuretics

- Salt and water regulation
- Rest or sedation
- Mechanical removal of edema fluid

Heart failure

Figure 2. Changes in the HF paradigm and corresponding treatment targets.
HF = heart failure.

v Natriuretic peptide system

Cardiovascular Prevention 4
and Pharmacotherapy .

1990

Neurohormonal activation
J Renin-angiotensin-aldosterone system
v Sympathomimetic nervous system

- Angiotensin-converting enzyme inhibitors
- Angiotensin receptor blockers

- Anglotensin receptor neprilysin inhibitors
- Mineralocorticold receptor antagonists

- B-adrenergic blockers

- Sodium-glucose co-transporter 2 inhibitor
- Soluble guanylylcyclase modulators

- I blockers

- Cardlac-specific myosin activators

- Endothelin receptor antagonists

- Prostacyclin analogs

- Anti-inflammatory/cytokine agents



