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Universal Definition of HF (UDHF)
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Existing Definitions and Classifications
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Former Definitions of Heart Failure

“Textbook” definition :

“A clinical syndrome caused by the inability of the
heart to meet tissue metabolic requirements”



Few HF Patients Meet the Historical HF Definition:

Heart failure is a condition in which the heart can't pump enough blood
to meet the body's needs.

Circa 1977: “Abnormality of cardiac structure or function leading to failure of the heart to deliver oxygen at a rate
commensurate with the requirements of the metabolizing tissues”
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Wagner S, Cohn K. Heart failure. A proposed definition and classification. Arch Intern Med 1977;137:675-678.
Braunwald E. Heart failure. JACC Heart Fail 2013;1:1-20

Francis GS, Wilson Tang WH, Walsh RA. Pathophysiology of heart failure. In: Fuster V, Walsh RA, Harrington RA, eds. Hurst’s The Heart, 13th ed; 2011.pp719-738
Adamo L, Nassif ME, Novak E, LaRue SJ, Mann DL. Prevalence of lactic acidemia in patients with advanced heart failure and depressed cardiac output. Eur J Heart Fail. 2017;19(8):1027-1033



HF Definition in Guidelines Differed

HF is a syndrome caused by cardiac dysfunction,
generally resulting from myocardial muscle
dysfunction or loss and characterized by either LV
dilation or hypertrophy or both. Whether the

dysfunction is primarily systolic or diastolic or
mixed, it leads to neuro-hormonal and circulatory
abnormalities, usually resulting in characteristic
symptoms such as fluid retention, shortness of
breath, and fatigue, especially on exertion.

HFSA 2010 Guideline Executive Summary

Executive Summary: HFSA 2010 Comprehensive
Heart Failure Practice Guideline
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2016 ESC Guideli for the diag is and

[treatment of acute and chronic heart failure

[ The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure

Association (HFA) of the ESC

HF is a complex clinical syndrome that results
from any structural or functional impairment of

ventricular filling or ejection of blood

ACCF/AHA PRACTICE GUIDELINE

2013 ACCF/AHA Guideline for the Management of Heart
Failure: Executive Summary

A Report of the i College of Cardit F { i Heart
Association Task Force on Practice Guidelines

Heart failure is defined as 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

Circ J 2019; 83: 20842184 JCS GUIDELINES
oi:10.125cic].CJ-19-0342

JCS 2017/JHFS 2017 Guideline on Di is and Tr
of Acute and Chronic Heart Failure
— Digest Version




Chaos in Documentation/Administrative Coding

ICD-10-HF 150: Coding guidance states first code following
= HF complicating abortion or ectopic pregnancy
= HF due to hypertension (111.0);

)

)
=y " HFdue to hypertension with CKD (113.-);
A v » rheumatic heart failure (109.81)
o]0) .
S s = HF following surgery
o N = |50.2: Systolic (congestive) heart failure
%’ = |50.4 Combined systolic (congestive) and diastolic (congestive)
n heart failure
ICD-10-CMP 142.9:
e SR G m = Cardiomyopathy (familial) (idiopathic) 142.9
== o = secondary142.9
Qi — g % = idiopathic 142.9
s 9] = primary (idiopathic) 142.9

,J

Myocardiopathy (congestive) (constrictive) (familial)
(hypertrophic nonobstructive) (idiopathic) (infiltrative)
(obstructive) (restrictive) (sporadic) 142.9
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Stage A

No code for at-risk for HF or pre-HF
* to capture Stage A /at-risk / preHF prevalence
* to treat for specific risk
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Failure: Treatment of HF in the Last 2 Decades
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Bozkurt B. J Am Coll Cardiol. 2019 May 21;73(19):2384-2387




Other Disease Definitions with Objective

Quantitative Markers

mmme HYypertension

* BP consistently higher than 130/80

Diabetes

e Fasting glucose 2126 mg/dL or non-fasting 2200 mg/dL or Hb Alc >6.5%

CKD

* eGFR <60 ml/min/1.73m? on at least 2 occasions 90 days apart

mmmm COPD

e GOLD grades by FEV1 % predicted thresholds

mmme  Osteoporosis:

e BMD >2.5 SD below the normal mean for young-adult women




Components of a HF Definition

Comorbidities: CKD, Obesity, Volume Overload,
Atrial Fibrillation, OSA, Lung Disease

= Specificity




Components of a HF Definition

Ischemic Heart Disease, Cardiomyopathy
without Symptoms




Components of a HF Definition
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Components of a HF Definition

HH

Simple with Adequate Sensitivity and Specificity

Symptoms and Signs J

Cardiac Structural and Functional Abnormality

Elevated Filling Pressures / Natriuretic Peptides

---------_’



The Universal Definition of HF (UDHF)

(“symptoms and/or s ) HF is a clinical syndrome with current
of HF caused by a or prior
structural and/or .
functional cardiac  Symptoms and or signs caused by a
\_  @bnormality structural and/or functional cardiac
and corroborated by at: least one of the following abnormality (as determined by EF<50%, abnormal cardiac
- chamber enlargement, E/E’ >15, moderate/severe ventricular
V hypertrophy or moderate/severe valvular obstructive or regurgitant
~ lesion)
— e and corroborated by at least one of the
Elevated natriuretic .
peptide levels foIIowmg:
y = elevated natriuretic peptide levels
or =  objective evidence of cardiogenic pulmonary
™ or systemic congestion by diagnostic
Objective evidence of modalities such as imaging (e.g. by CXR or elevated
cardlogen.lc pUImon?ry or filling pressures by echocardiography) or hemodynamic
systemic congestion measurement (e.g. right heart catheterization, PA
JJ catheter) at rest or with provocation (e.g. exercise)

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021, ISSN 1071-9164, https://doi.org/10.1016/j.cardfail.2021.01.022.




Revised Stages of HF



ACC/AHA HF Stages

e At high risk for HF but without structural heart disease or
symptoms of HF

e Structural heart disease but without signs or symptoms of HF

e Structural heart disease with prior or current symptoms of HF

e Refractory HF requiring specialized interventions

Yancy CW, et al. Circulation. 2013;128(16):e240-327.



HF in the Public Eye

Heart tailure

Other names Congestive heart failure (CHF),
congestive cardiac failure (CCF)["liZ]

,m‘_ % Lo A L .
Heart failure

From Wikipedia, the free encyclopedia




Lack of Process for HF Screening and Prevention

NATIONAL CANCER INSTITUTE

Cancer Prevention
Interventions

== AVAILABLE TODAY BECAUSE OF RESEARCH =——

MEDICATIONS

proven to reduce

@ O risk of breast
SO and colon
cancers in those at
increased risk.

SCREENING
~ TESTS

E= that allow

% removal of

precancerous lesions,
such as colon polyps.

LIFESTYLE® ®

CHOICES© 0 &

such as avoid or

quit tobacco, limit
alcohol, avoid known
carcinogens, keep
active & avoid obesity.

VACCINES
TO PROTECT

against infection

with human ,&
papillomavirus (HPV)
and hepatitis B.

TREATMENTS
FOR INFECTIONS
known to increase *
cancer risk, %ﬁ*}
including hepatitis C,
HIV, and H. pylori.

SURGERY

to remove tissues at
risk , such as for women
with increased i @
risk of breast and
ovarian cancer. SSEJl

prevention.cancer.gov
NCI Division of Cancer Prevention

Heart Failure Prevention

AWARENESS ?

&3
&3

SCREENING ?

TREATMENT ?

BILLING, CODING, COVERAGE x




At Risk for HF or Pre-HF (vs Pre-Cancer)
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ACC/AHA HF Stage A- Risk

Known

HYPERTENSION

Diabetes
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ty At Risk or Pre-HF
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1.1 M HF Hospitalization annually

6.2 M HF Diagnosis
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Heart Disease and Stroke Statistics 2020 Update Circulation; ; Heidenreich PA
et al. Circulation. 2011 Mar 1;123(8):933-44, Ammar et al. Circulation. 2007
Mar 27:115(12):1563-70.



SGLT2i Prevents HF in Patients with CV Risk

EMPA-REG OUTCOME TRIAL CANVAS TRIAL DECLARE TRIAL VERTIS CV TRIAL

diuretics baseline

CVD AND HFH Hospitalization for HF

Hospitalization for HF Hospitalization for HF Cardiovascular Death or Hospitalization for Heart Failure
|
100+ - :
100- 8- - 6 Hazard ratio, 0.83 (95% Cl, 0.73-0.95)

_ Hazard ratio, 0.67 (95% Cl, 0.52-0.87 - ’

7 Placebo ol il ( ) 90 P=0.005 for superiority 59 2.5% (ertugliflozin) vs 3.6% (placebo)
. _ ¢ = 54 Placebo HR, 0.70 (95% CL 0.54, 0.90)
g & 801 : B X 804 4+ P=0.006
£ s 5 7 " g 01 M

H tio, 0. 1, 0.50-0. i 60- g i i Ao
@, p-a(z)aorgzra 0, 0.65 (95% Cl, 0.50-0.85) e - o £ el 3 Samsglifonin
] o £ 501 2 iflozi g n
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w 3 3 404 1 v
£ 2 2 404
g, § 30 D= k] 1
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- S 204 0 T T T T T T T 1
1 10 O
10 0 180 360 540 720 900 1080 1260 1440
0 T 1 T T | T Esma TR S [T (RS IS CON S 7]
T T T T T T T 1
0 6 2 18 24 30 36 P £ 0 26 52 78 104 130 156 182 208 234 260 286 312 338 0 | | | . . : : :
Month Weeks since Randomization 0 180 360 540 720 900 1080 1260 1440
Days

 HF Events Reduced/ Prevented with SGLT2i in high risk CVD
»  Weight reduced by ~2 kg with SGLT2i
 30-35 % RRR in HFH

N Engl J Med 2015;373:2117-28. N Engl J Med. 2017; 377:644—657 N EnglJ Med 2019; 380:347-357
Cannon CP, et al. Results of the VERTIS CV Trial. Presented at: 80th ADA Scientific Sessions; June 16, 2020. Symposium.




Patient with DM without Symptomatic HF

e SGLT2i
HF RlSk e Life Style Modification

¢ Treat other risks

e GLP1A or SGLT2i
e Life Style Modification
e Treat Other Risk

Which Phenotype?

: e SLT2i
Renal Risk REY

e Treat other risk

Role of Biomarkers
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STOP- HF Trial RCT (n=1374)

BNP testing baseline & annually
CONTROL
(NO KNOWLEDGE OF BNP)

INTERVENTION
(KNOW BNP)

BNP < 50 ng/L

Same as control

BNP > 50 ng/L

CV referral, cardiologist led W/U & team
management
All participants

0.204

Doppler Echocardiography

o
—
v

Risk factor management, coaching by
specialist nurse on adherence, LSM

Control

o

b

o
1

Intervention
-

P i

IN—

Proportion With Major
Adverse Cardiovasc ular Events

e

o

(%]
1

Collaborative care, annual specialized CV

. Odds ratio, 0.69; 95% Cl, 0.49-0.98; P=.04
review 0.00d ratio, ; , .

o 1 2 3 4 5 & 7

Years Since First Study Clinic Visit

Repeat echocardiography, BNP, other
Ledwidge et al. JAMA. 2013 Jul 3;310(1):66-74.

8




ST\ AMERICAN

Rss? FOUNDATION

American
Heart
Association.

Patients at Risk for HF (Stage A: Primary
Prevention) (con’t.)

For patients at risk of developing HF, natriuretic peptide biomarker—based

screening followed by team-based care, including a cardiovascular specialist
2a

optimizing GDMT, can be useful to prevent the development of LV dysfunction

(systolic or diastolic) or new-onset HF.




At Risk for HF (Stage A)

e _

American
Heart
Association. Patients with

hypertension

AMERICAN
COLLEGE o
CARDIOLOGY
FOUNDATION

Recommendations for o
Patients at Risk of HF d‘ﬁf;fffsz“fifcvv%;'
(Stage A) and Those
With Pre-HF (Stage B) et A0

Patients with
exposure to
cardiotoxic agents

First-degree relatives
of patients with
genetic or inherited
cardiomyopathies

. ik Natriuretic peptide
Patientsatrisk | o piomarker screening
for HF
(2a)
. ) Validated multivariable
Patu-:fr;:sHaFt risk risk scores
(2a)

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline




Universal Definition Stages of HF

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 one of the
following

Structural Heart Disease:
e.g. LVH, 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 in
Remission

HEART FAILURE
(STAGE C)

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

caused by

structural and/or
functional cardiac
abnormality

- Y

-/

Persistent Heart
Failure

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 modifica-||

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021,

ISSN 1071-9164, https://doi.org/10.1016/j.cardfail.2021.01.022.




STAGE A:
At-Risk for Heart Failure

ACC/AHA
Stages of HF

Patients at risk for HF but
without current or previous
symptoms/signs of HF
and without structural/
functional heart disease or
abnormal biomarkers

Patients with hypertension,
CVD, diabetes, obesity,
exposure to cardiotoxic

agents, genetic variant for
cardiomyopathy, or family
history of cardiomyopathy

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline,

STAGE C:
Symptomatic Heart Failure

Patients without current or
previous symptoms/signs
of HF but evidence of
10f the following:

Patients with current or
previous symptoms/signs
of HF

Structural heart disease

Evidence of increased
filling pressures

Risk factors and

» increased natriuretic
peptide levels or
+ persistently elevated

cardiac troponin
in the absence of
competing diagnoses

AMERICAN
COLLEGE o
CARDIOLOGY
FOUNDATION

Marked HF symptoms
that interfere with daily
life and with recurrent
hospitalizations despite
attempts to optimize
GDMT

https://doi.org/10.1016/j.jacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

CENTRAL ILLUSTRATION: 2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure

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 C& D
Stage C: Symptomatic Heart Failure & Stage D: Advanced Heart Failure
Stage A Stage B € yme 8
HFrEF HFmrEF HFpEF
At-Risk for Heart Failure Pre-Heart Failure LVEF <40% : LVEF 41-49% ' LVEF 250%
GDMT 1
of major ]
medication :
classes 1
- - o
Additional
Medical :
Therapies .
once GDMT
optimized

5
Ly
B
)
5
o
~
g

Heidenreich PA, et al. J Am Coll Cardiol. 10.1016/j.jacc.2021.12.012




EF Phenotype

EF CLASSIFICATION



EF Classification of HF in Universal Definition

% HF with reduced EF (HFrEF): )

e HF with LVEF <40%

HF with mildly reduced EF (HFmrEF): J

e HF with LVEF 41-49%

e HF with LVEF > 50%

% HF with preserved EF (HFpEF): W

HF with improved EF (HFimpEF): J

e HF with a baseline LVEF £ 40%, a 2 10 point increase from
baseline LVEF, and a second measurement of LVEF > 40%

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021, ISSN 1071-9164.
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2\ AMERICAN
. ¥\ COLLEGE of

\ J/ CARDIOLOGY
FOUNDATION

American
Heart
Association.

2022 AHA/ACC/HFSA Guideline for the Management
of Heart Failure

Endorsed by the Heart Failure Society of America

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline
https://doi.org/10.1016/j.jacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

Classification and Trajectories of HF Based on LVEF

v ﬁmerticun
ear
Association. - epe _as Serial Assessment and
Initial Classification epe L+
Reclassification

N\ AMERICAN

COLLEGE of
5 CARDIOLOGY

Y FOUNDATION

HFrEF
HFrEF « LVEF <40%

« LVEF <40% HFimpEF
* LVEF >40%

HFrEF
« LVEF <40%

* LVEF 250%

HFrEF
« LVEF <40%
HFpEF
« LVEF 250%
HFpEF
« LVEF 250%

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline, https://doi.org/10.1016/j.iacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

EF Phenotype

TREATMENT ACCORDING TO EF
CLASSIFICATION IN GUIDELINES




Current Evidence in Treatment of

HFrEF




ARNi & SGLT2i in HFrEF

Primary Endpoint: CV Death or HFH
Enalapril

(n=4212)

1117

914

LCZ696
(n=4187)

CV Death or HF
Hospitalization

HR = 0.80 (0.73-0.87)
P =0.0000002
‘Number needed to treat = 21

0 180 360 540 720 900 1080 1260
Days After Randomization

o = AN MW ORN

=
%
o
<
-
x

o

%1 HR 0.74(0.65,0.85) g o “1  HR0.75 (0.65, 0.86)
=0.00001 ] < 0.0001 Placebo
S Z;":-ﬂ Placebo sl = ] P
g 2 B = = I 3730 pts
g < 4744 pts p - g % 00 - Empagliflozin
a - m %
£ ® iég 3
0 0 z O—
g i i i i . : . i LLJ 0O 9 180 270 360 450 540 630 720 810
g 3 uM»?e i g . i = < n- Days after randomization
N . .
: 55% was without DM, 41 % had CKD E 50% was without DM, 48 % had CKD

N Engl J Med 2019;381:1995-2008 Packer M et al. NEJM, August 29



Renal Benefits in HFrEF

=
O
o
<
>
a

Change in eGFR (per ml/min/1.73m)

Change in eGFR

Day 14-720
Placebo -2.87 (95%CI -3.19 to -2.55)

Dapagliflozin -1.09 (95%CI -1.41 to -0.78)
Difference in slopes P <0.001

by J4
| Dapagliflozin
014 60 1& 246 - ":msorm'uoﬂao 600 720
Difference=1.78 ml/min/yr
A

Change in ¢GFR from Screening (mL/min/1.73m
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Change in eGFR

Piacebo

Empagliflozin

Empagliflozin

Difference in slope

1.7 ml/min/1.73m2/year
(95% Cl: 1.1 —2.4)
P < 0.0001

0 26 52 78 104 130
Weeks after randomization

Difference=1.73 ml/min/yr
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Average CREDENCE patient L

"""""""""""""""""""""""""""" B an '
eGFR = 56

Placebo/SOC
Age = 73 years
eGFR = 10

Canagliflozin
Age = 88 years
eGFR = 10

N EnglJ Med 2019;381:1995-2008, NEJM, August 29 2020, JACC Heart Fail. 2018 Apr, 6 (6) 489-498



QoL Benefit in HFrEF

.
3
&
<
(@)

KCCQ Clinical Summary Score
= Placebo === Dapagliflozin

85 1
80 -

70 1

3
A1.8011 A 2.5490
p<0.0001 p<0.0001

651

Circulation. 2020;141:90-99

60

Adjusted mean difference 2.5, P<0.0001

Baseline 4 Months 8 Months

Kansas City Cardiomyopathy Questionnaire-Total Symptom Score

70% 1 <0.
M Placebo i gggl/o p<0.0001 p<0.0001
60% 1 M Dapagliflozin . 54.5% 54.0%
. 50.9%
50% 1
p<0.0001
40% 1

32.9%
30% 1

20% 1
10% 1

0% -
? L2 5 points L2 5 points > 10 points =15 points]
Y Y
Deterioration Improvement
OR: 0.84 1.15 1.15 1.14

95% Cl: (0.78,0.90) (1.08-1.23) (1.08-1.22) (1.07-1.22)

EMPEROR-Reduced

=
o
o
<
P
&

Adjusted mean (SE)

KCCQ- Clinical Summary Score

7 Packer M. Et al. HFSA 2020
6 M
5

»H

w

N

[

o | Adjusted mean difference 1.75, (p<0.01)

2 12 22 32 42 52
Planned study week

“11 Adjusted mean difference 2.9, (p=0.001)

31.3%30 794

30 -

20 1

Percent of Patients

104

0
<-20 -20to<-10 -10to<-5 -5to5 >5to10 >10to 20 >20
Chanaoe in KCCO Summary Score {Post-Pre)

Khariton Y. et al. J Am Coll Cardiol HF. 2019; 7(11):933-41



Outcomes — with Patient’s Perspective
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Reverse Remodeling

Prevent HF Hospitalizations ik

~ Halts remodeling v v
v (load dependent) v v



Safety Against Comparator

ARNi against ACEi (Paradigm)

Higher risk of symptomatic hypotension
Lesser risk of WRF

Lesser risk of hyperkalemia

Comparable angioedema

Fewer SAE resulting in discontinuation

o]
o)
]
(8 )
L)
Q.
e
(7))
k=
©
(T4}
©
.&
L
O
(V)

Higher risk of genital tract infection

Fewer SAE

No excess risk of volume depletion

No excess risk of symptomatic hypotension

No excess risk of hypoglycemia regardless of
diabetes status

No excess risk of ketoacidosis

No excess risk of hyper or hypokalemia or WRF
Regardless of diabetes, age, renal function, BP or
concurrent ARNi therapy




Step 4 Step 5 Step 6
d Implement additional Reassess symptoms, Referral for HF R\ AMERICAN
American GDMT and device labs, health status, specialty care for COLLEGEf
Heart therapy, as indicated and LVEF additional therapy 4) CARDIOLOGY
Association. $7 FOUNDATION

. e [ +| AficanAmain
Step 1 medications may be started (Stge ) patints

simultaneously at initial (low) doses
recommended for HFrEF.

NYHA I-III; Refractory HF | |
> LVEF <35%; (Stage D)
>1y survival
Con

LVEF <40%
. . . Persistent HFrEF NYHAII-III;
Alternatively, these medications may be SugeQ) | | | ambtory; Symptoms
. . an- ' improved
started sequentially, with sequence s0ms with L53B
° e ® LVEF >40%
guided by clinical or other factors, HimpEF
(Stage C) additi L, Investigational

studies*

without need to achieve target dosing
before initiating next medication.

theraj

Medication doses should be increased to
target as tolerated.

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline, https://doi.org/10.1016/j.iacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

Titrate to target doses once all 4 classes of medications initiated




e

American
Heart
Association.

Treatment of
HFrEF Stages C
and D

STEP 2

Step 4 Step 5

Implement additional Reassess symptoms,
GDMT and device labs, health status,
therapy, as indicated and LVEF

HFrEF NYHAII-IV, in
LVEF<40% [ — African American
(Stage C) patients
NYHA I-II; Refractory HF
> LVEF <35%; (Stage D)
>1y survival
LVEF <40%
Persistent HFrEF [ NYHA I-III;
(Stage C) ambulatory 1V;
—»  LVEF <35%; Si\r/nn;fxzis
NSR and QRS
2150 ms with LBBB
LVEF >40%
HFimpEF
(Stage C)

Step 6
Referral for HF
specialty care for

additional therapy

v

Investigational
studies*

AMERICAN
COLLEGE o

{ J/ CARDIOLOGY

FOUNDATION

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline, https://doi.org/10.1016/j.iacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

Reversal of Remodeling with GDMT

12 months in PROVE HF 9 months in SUGAR DM

PROVE-HF Trial SUGAR-DM-HF Trial
o LVER% LVEDVimI/m2 — LVESVim|/m2  LAVim|/m2 LVESViml/m2 LVEDViml/m2  LVEF%  LVMigm/m2  LAViml/m2
10
| I 5
0 0 --
- - - =-
_5 _5
.10 -10
.15 .15

m Sac-Val 6M m Sac-Val 12M
JAMA. 2019;322(11):1085-1095.

mEmpa9M mPlacebo 9M

Lee M. Et al. Circulation. 2021;143:516-525.



Reduced SCD with GDMT

SCD Placebo 3.3/1000 pt-yr, Dapagliflozin 2.7/1000 pt-yr, HR: 0.81 (0.62-1.07)

o
S Serious Ventricular Arrhythmia / Resuscitated Cardiac Arrest / Sudden Death
— Placebo
8 o
= HR=0.80 (0.68, 0.94)
0.008
= =
= :
<< < P
A a g Dapagliflozin
Q 2o
n &
-
=
&} HR 0.79 (95%CI 0.63-0.99), p=0.03
8 |
(= | T T

1 1 1 1 1 1
0 90 180 270 360 450 540 630 720
Days since Randomization

Desai AS. Et al Eur Heart J. 2015 Aug 7;36(30):1990-7. PMID: 26022006 Curtain J. et al. DAPA-HF Eur Heart J . 2021 Sep 21;42(36):3727-3738.



New Agents Enable Initiation of Other GDMT

Sodium Glucose Angiotensin Receptor/
Co-Transporter 2 (SGLT2) Inhibitors Neprilysin Inhibitor (ARNI)

SGLT2i

¢ Reduction in decline in eGFR
e No increase in hyperkalemia
e Less MRA discontinuation

e Lower K levels or hyperkalemia
e Reduction in decline in eGFR Potential Impact

on Tolerance
of Other GDMT

Desai A JAMA Cardiology 2016, Ferreira et al. JACC 77:11, 23 March 2021, 1397-1407, Greene JACC 77 2021 =




Recent Evidence for Additional

Therapies in HFrEF



Vericiguat and Omecamtiv (not FDA approved)

VICTORIA

Cumulative Incidence Rate

Primary Endpoint: CV Death or HFH

0.55
0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

0.00 -

HR 0.90 (95% Cl 0.82-0.98)
P=0.019

Placebo

Vericiguat

Inclusion:

Exclusion:
eGFR <15 ml/min/1.73 m?2
SBP <100mmHg

NYHA class lI-IV, recent HFH/IV Diur
LVEF < 45%
NT-proBNP 21000 pg/ml*

GALACTIC-HF

Cumulative incidence, %

50

40

30

20

10

HR =0.92 (95% Cl, 0.86—0.99)
p =0.025

Placebo

Omecamtiv mecarbil

NOT FDA approved

6 1 1 2 3 3

2 8
Manthc (20 davc) cinca randamizatinn

Inclusion:

6

* NYHA class lI-IV, current HF Hosp or

HF Hosp/UC within 1 yr
* LVEF =35%
* NT-proBNP 2400 pg/ml*
Exclusion:
+ eGFR <20 ml/min/1.73 m?2

No reduction in CV Death |jeme——"

Armstrong P et al. N Engl J Med 2020;382:1883-93.

Teerlink J et al. N Engl J Med 2020; 11/13/2020, AHA LBCT



Heterogeneity in Subgroups

VICTORIA

Primary Endpoint: CV Death or HFH

Use of Sacubitril/Valsartan

Yes

No
eGFR (mL/min/1.73 m?

<30

>30 to <60 [

>60 HoH
NT-proBNP (pg/mL) Interaction p=0.001

Q1 (£1556.0) ——

Q2 (>1556.0 — 2816.0) [ -

Q3 (>2816.0 — 5314.0) o

Q4 (>5314.0) ]

I I
0.5 10 15

Vericiguat Better

sick but not too sick?

Placebo Better

Armstrong P et al. N Engl J Med 2020;382:1883-93.

=
-
(®)
<
—
<
O

Baseline LVEF

< median (28%)
> median (28%)

o
i

0.84 (0.77, 0.92)
1.04 (0.94, 1.16)

Interaction P-value = 0.003

benefit in LVEF <28 %?

Teerlink J et al. N Engl J Med 2020; 11/13/2020, AHA LBCT



Safety Vericiguat and Omecamtiv

t

icigua

@
>
<
o
O
-
=
>

= No excess risk of symptomatic hypotension

= No effect on BP

= No increased risk of myocardial ischemia and
Higher rates of anemia ventricular arrhythmias

No excess SAE = No excess risk of SAE

No adverse effects on electrolytes = Mild rise in troponin | (+0.004 ng/ml)

No adverse effects on renal function = No adverse effects on electrolytes

= No adverse effects on renal function

Trends for higher risk of symptomatic
hypotension and syncope

2
o)
£
(q0)
&
()
£
o

| GALACTIC-

Armstrong P et al. N Engl J Med 2020;382:1883-93. Teerlink J et al. N Engl J Med 2020; 11/13/2020, AHA LBCT



d Consider Additional Therapies Once GDMT Optimized

v American
Heart
Association.
NYHA II-1ll; HFrEF; NSR;

iti i heart rate >70 bpm: Ivabradi
Addltlonal Medlcal B mae)?i:n;ﬁyioleratzr;bc;:a va(;:)lne
Therapies for blocker
Patients With HFrEF ——

I ! LVEF <45%; recent HFH;
or IV diuretics;
elevated NP levels

T\ AMERICAN

i

—»  Symptomatic HFrEF

> HF NYHA 1I-IV

Patients with HF with
hyperkalemia while taking
RAASI

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline
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6 Consider Additional Therapies Once GDMT Optimized

Additional Device Select patients with
. —» HF with LVEF <35% and
Thera ples suitable coronary anatomy
NYHA II-1V;
o HFrEF;

severe secondary MR

NYHA I[I-1V;
severe secondary MR; Transcatheter
L suitable anatomy; edge-to-edge
LVEF 20%-50%, MV repair
LVESD <70 mm; (2a)

PASP <70 mm Hg

NYHA llI; history of HF
—»| hospitalization or elevated
natriuretic peptide levels

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline




HFmrEF, HFpEF



HFpEF: EMPEROR-Preserved Trial

~3000 pts NYHA Class lI-IV HF, LVEF > 40 % elevated BNP
ARNi (sacubitril valsartan) vs valsartan

HR 0.79
(95% CI 0.69, 0.90)
Placebo P =0.0003

Significant day 18 Placebo:

Empaglifiozin 511 patients with ever_lt
Rate: 8.7 per 100 patient-years

201

Empagliflozin:
415 patients with event
Rate: 6.9 per 100 patient-years

O 1 1 1 1 1 1 1 1 1 1 1 1
RRR NNT=31
21%

During a median
trial period of
26 months.

Estimated Cumulative Incidence (%)

Anker et al NEJM 2021 DOI: 10.1056/NEJM0a2107038



Benefit with ARB, MRA, ARNi, SGLT2i in HFmrEF

Spironolactone: TOPCAT EHJ ARB: CHARM-PRESERVED
Solomon et al, 2016 Lund L et al, EJHF, 2018

ARNI: PARAGON-HF.

Solomon et al, Circulation, 2020

n
CV Death & HF Hospitalization < I 7
Primary outcome o~ - for ” I S
= : vt 50 15 g 144 ; /
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Recommendations for
Patients With Mildly
Reduced LVEF (41%—
49%)

SGLT2i
(2a)

l

Symptomatic HF with
LVEF 41%-49%

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline
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American
Heart
Association.

Recommendations for
Patients With
Preserved LVEF (250%)

Medication recommendations for HFpEF are displayed.

*Greater benefit in patients with LVEF closer to 50%.

Treatment of HFpEF

5 CARDIOLOGY

m5? FOUNDATION

Symptomatic HF with
LVEF 250%

SGLT2i
(2a)

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline




Recent Results Since Guidelines



Primary Endpoint: CV Death or Worsening HF Q@ oeven

& Placebo
610 events
9.6 (8.9-10.4) per 100py
8 -
S
[0
2w | e
TR Dapagliflozin
© 512 events
© 7.8 (7.2-8.5) per 100py
2o
© -
= HR 0.82, 95% CI1 0.73-0.92
S P = 0.0008
NNT = 32
° 1 . . — Solomon S. DELIVER ESC Hot
0 1 2 3 line Sessions August 2022

Years since Randomization

Largest RCT of well-treated patients with HFmrEF and HFpEF
broader population including HFimpEF (18%), HFmrEF (34%), LVEF 50-59% (36%), LVEF>60% (30%) and recently

hospitalized patients (16% within 3 mo)
Compared with other recent trials, higher risk: comorbidities, lower LVEF, and higher NT-proBNP levels.




Primary Endpoint in Prespecified Subgroups o

LV Ejection Fraction (%) Hazard Ratio
>40 - 49 N =2116 = 0.87 (0.72, 1.04)
50-59 N = 2256 - 0.79 (0.65, 0.97)

> 60 N = 1891 B 0.78 (0.62, 0.98)

Enrolled during or within 30 days
of a HF Hospitalization

I
t
I
I
I
I
I
I
I
No N = 5609 —— | 0.82 (0.72, 0.94)
I
I
I
I
I
I
I
I
I
|

Yes N = 654 = 0.78 (0.60, 1.03)

Improved EF (Prior EF = 40%)

No N = 5112 —i— 0.84 (0.73, 0.95)

Yes N = 1151 = 0.74 (0.56, 0.97)

Favors Dapagliflozin Favors Placebo

5 75 1 i Solomon S. DELIVER

Hazard Ratio ESC Hot line Sessions August 2022
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HF With improved Ejection Fraction

Recommendation for HF With Improved Ejection Fraction

Referenced studies that support the recommendation are summarized in the Online Data Supplements.

COR LOE Recommendation

1. In HFimpEF after treatment, GDMT should be continued to prevent relapse of HF

and LV dysfunction, even in patients who may become asymptomatic.

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline,
https://doi.org/10.1016/j.jacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

TRED-HF Trial Conclusions

« Withdrawal of pharmacological HF therapy from patients

deemed to have recovered DCM resulted in relapse in
~40% of cases

* Improvement in function represents remission rather than
permanent recovery for many patients

Halliday BP, et al. Withdrawal of pharmacological treatment for heart failure in patients with

recovered dilated cardiomyopathy (TRED-HF): an open-label, pilot, randomised trial. Lancet.
2019 Jan 5;393(10166):61-73.



CLINICAL TRAJECTORIES



Other Clinical Trajectory Terminologies in UDHF

New ons::l'::/- de novo Worsening HF:

e Newly diagnosed HF

e No former history of
HF

e Worsening * Improving e Persistent HF with
symptom/signs/ symptoms/signs and ongoing
functional capacity, or functional symptoms/sighs and
and/or requiring capacity or limited functional
escalation of capacity

therapies such as IV
or other advanced
therapies

e and/or

hospitalization
Do not use

“Stable HF”,

instead,
use “Persistent”

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021,
ISSN 1071-9164, https://doi.org/10.1016/j.cardfail.2021.01.022.

* Resolution of
symptoms and signs
of HF, with
resolution of
previous
structural/functional
heart disease after a
phase of
symptomatic HF

Do not use
“Recovered HF”
instead, use “HF in
Remission”




2022 ACC/AHA/HFSA Guidelines Trajectory of Class C HF
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American
Heart
Association.

New Onset/De Novo HF:  Resolution of Symptoms: Persistent HF:
|
» Newly diagnosed HF » Resolution of symptoms/  « Persistent HF with » Worsening symptoms/
» No previous history of HF signs of HF ongoing symptoms/signs  signs/functional capacity
and/or limited functional
Stage HF in capacity
Patients whose symptoms /signs of C with remission
HF are resolved are still stage C and . with
should be treated accordingly. previous resolution
symptoms i
f HF W|th OT previous
0 : structural If all HF symptoms, signs, and
persistent | and/or structural abnormalities resolve,
LV functional the patient is considered to have

HF in remission

dysfunction [heart disease*

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline, https://doi.org/10.1016/i.jacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

Advanced HF Patients



Step 4 Step 5 Step 6
Implement additional Reassess symptoms, Referral for HF
d GDMT and device labs, health status, specialty care for AMERICAN
; indi iti COLLEGE«
ﬁg,;.;.can therapy, as indicated and LVEF additional therapy { B CRrbIoLOGY
Association. FOUNDATION

Treatment of HFrEF HFYEF NYHA IV, in

LVEF<40% [ — African American
S ta ge D (Stage C) patients
NYHA I-II; Refractory HF
> LVEF <35%; (Stage D)
>1y survival
LVEF <40%
Persistent HFrEF [ NYHA I-III;
(Stage C) ambulatory 1V; Symot
—>  LVEF <35%; i\r/nn;fo\?:;
NSR and QRS
2150 ms with LBBB
LVEF >40%
HFimpEF
(Stage C) || Investigational
studies*

Heidenreich P, Bozkurt B et al. 2022 AHA/ACC/HFSA Guideline, https://doi.org/10.1016/j.iacc.2021.12.012, https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063



https://doi.org/10.1016/j.jacc.2021.12.012
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

Recommendation for Specialty Referral to Advanced HF

COR RECOMMENDATIONS

1. In patients with advanced HF, when consistent with the patient’s goals of care, timely referral for HF specialty
care is recommended to review HF management and assess suitability for advanced HF therapies (e.g., LVAD,
cardiac transplantation, palliative care, and palliative inotropes).

Consider if “I-Need-Help” to aid with recognition of patients with advanced HF:

. ) ap Edema despite
y | Intravenous inotropes @ E EF<35% E“ E escalating diuretics

New York Heart Association
D Defibrillator shocks

N class llIB or IV, or persistently
ﬁ H Hospitalizations >1

elevated natriuretic peptides
d Abbreviations: BP indicates blood pressure; EF, ejection fraction; GDMT, guideline-directed medical therapy; and LVAD, left ventricular assist device.

* Complete assessment
is not required before
referral

* After patients develop
end-organ dysfunction
or cardiogenic shock,

they may no longer
quality for advanced @%@ E End-organ dysfunction
therapies

E‘éﬁ L Low systolic BP <90mmHg

P Prognostic medication;
intolerance of GDMT

American
Heart
Association. Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation. 70



Treatment of Comorbidities in HF



e

American
Heart
Association.

Recommendations
for Treatment of
Patients With HF and
Selected
Comorbidities

In addition to optimized GDMT

Patients with HF
and hypertension

Additional Therapies in Patients With HF and Comorbidities

Patients with HFrEF
and iron deficiency

Patients with HF and
type 2 diabetes

Patients with AF and
LVEF £50%, if rhythm
control strategy fails/not
desired and ventricular
rates remain rapid
despite medical therapy

Select patients with
HF and LVEF <35%
and suitable coronary
anatomy

Patients with HF and
symptoms attributable
to AF

—>

Patients with HF
attributable to VHD or
cancer therapy

Patients with HF with
obstructive sleep apnea

Select patients with
HF and AF*

In asymptomatic patients
with cancer therapy-
related cardiomyopathy
(EF <50%)

IV iron replacement

(2a)

AV nodal ablation and
CRT implantation
(2a)

Atrial fibrillation
ablation

(2a)

CPAP
(2a)

ARB, ACEi, and
beta blockers

(2a)

AMERICAN
COLLEGE o

g/ CARDIOLOGY
” FOUNDATION




Specific Etiology, Specific

Populations



Diagnose and Treat Specific etiology

HTN
Ischemia

Amyloidosis
Valvular Heart disease

Treat Specific Etiology e A
COVID-19, Viral

lllicit Drugs / ETOH
Takotsubo/Tachycardia
Metabolic

MINOCA /Microvascul.

Stage C HFrEF

ACEi/ARB/ARNI

HFrEF Stage C- Specific Treatment

Analysis of All-Cause Mortality it Amyloidos

1.0+ Amvloldtalaumﬁe RVF, PAH’ RV PaCI ng

0.9 :

0s- Genetic

’ Pooled tafamidis P . t
T 071 eripartum
§ 0.6 The NEW ENGLAND L-\_"‘—-—._|“L"-L‘ p
a o JOURNAL of MEDICINE
s 0.54 Placebo
g ABLISHEDIN 1812 SEPTEMBER 1 3, 2018 VOL.379 NO.11
3 0.4+ Tafamidis Treatment for Patients with Transthyretin Amyloid
o Cardiomyopathy
a 0.3 D, Jefrey yH Schwartz, Ph.D., Balarama Gundapaneni, M.S., Perry M. Elliott, M.D.,
D., Ph.D., Marcia Waddington-Cruz, M. rnt V. Kristen, M.D . Martha Grogan, M.D.,
D., Thibaud D amy, M.D., Ph.D.
0‘2_ M D Daniel P. Judge, M. D Al
, Steven RIeyPhrmD Ph.D, Jen ach el
Ha M.D M.B.A., and Claudio Rapezzi, M. rtheATI'RACTSt dy!
0.1
0.0 T T T T T T T T T T 1 ritlonal |+
0 3 6 9 12 15 18 21 24 27 30 33 Chameiuryy,

tritional - - —
Months since First Dose = \iral infections

Maurer et al.N EnglJ Med 2018; 379:1007-1016 Modified from Bozkurt et al. Circulation. 2016 Dec 6;134(23):e579-e646



Summary: 2022 HF Guidelines
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In patients with HFrEF, ARNi or ACEi/ARB, SGLT2i, BB, MRA are recommended to reduce morbidity and CV mortality

In patients with HFmrEF, SGLT2i can be beneficial in decreasing HFH and cardiovascular mortality

Among patients with symptomatic HFmrEF, use of BB, ARNi, ACEi or ARB, and MRAs may be considered to reduce the
risk of HFH and CV mortality, particularly among patients with LVEF on the lower end of this spectrum.

In patients with HFpEF, SGLT2i can be beneficial in decreasing HFH and cardiovascular mortality

In selected patients with HFpEF, MRA, ARB, or ARNi may be considered to decrease hospitalizations particularly among
patients with LVEF on the lower end of this spectrum.

In HFimpEF after treatment, GDMT should be continued to prevent relapse of HF and LV dysfunction, even in patients
who may become asymptomatic.
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Summary: Treatment Across Stages of HF: At risk, Pre-HF, HF to Advanced HF

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 C& D
Stage C: Symptomatic Heart Failure & Stage D: Advanced Heart Failure
Stage A Stage B
HFrEF HFmrEF HFpEF
At-Risk for Heart Failure Pre-Heart Failure LVEF <40% LVEF 41-49% LVEF 250%

GDMT
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SGLT2i (2a) SGLT2i (2a)




Summary: UDHF Definitions and Classification
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Heart failure is preventable

Heart failure is treatable

Heart failure course can be changed

There are significant advances in HF treatment that result
in improvement in clinical outcomes, hospitalization rates,
qguality of life and improvement in LV Function

It is critical for HF patients to have access to health care
and receive timely treatment
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