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Lifetime risk of heart failure (HF) has increased from 1 in 5 to 1 in 4 people.

1. Vasan RS, Enserro DM, Beiser AS, Xanthakis V. Lifetime Risk of Heart Failure Among Participants in the Framingham Study. J Am Coll Cardiol.
2022 Jan 25;79(3):250-63.
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Lifetime Risk of HF With Preserved Ejection Fraction Versus HF
With Reduced Ejection Fraction by Sex’
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HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction

1. Pandey A, Omar W, Ayers C, LaMonte M, Klein L, Allen NB, et al. Sex and Race Differences in Lifetime Risk of Heart Failure with Preserved Ejection Fraction

and Heart Failure with Reduced Ejection Fraction. Circulation. 2018 Apr 24;137(17):1814-23.
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Prevalence of Heart Failure and Future Projection
if Current Trends Continue'-2

People With Heart Failure (Millions)
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1. Van Nuys KE, Xie Z, Tysinger B, Hlatky MA, Goldman DP. Innovation in Heart Failure Treatment: Life Expectancy, Disability, and Health Disparities. JACC Heart
Fail. 2018 May;6(5):401-9.

2. Heidenreich PA, Albert NM, Allen LA, Bluemke DA, Butler J, Fonarow GC, et al. Forecasting the Impact of Heart Failure in the United States: A Policy Statement
from the American Heart Association. Circ Heart Fail. 2013 May;6(3):606—19.
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Prevalence Across HF Stages’'-3

Stage 0 StageA Stage StageD
No HF/Risk At-Risk re-HF Advanced HF
Olmsted County

(age >45 years) 32% 22% 34% 12% 0.2%

Framingham

Heart Study
(mean age: 38% 36.5% 24.2% 1.2% 1.2%

51+16 years)

Atherosclerosis

Riskin 5% 52% 30% 13%

Communities Study
(age: 67-91 years)

Pooled cohorts

(MESA, CHS, ARIC)
using updated 2023 16.7% 37.4% 43.2% 2.7% 2.7%

definititions

ARIC = Atherosclerosis Risk in Communities Study; CHS = Cardiovascular Health Study; HF = heart failure; FHS = Framingham Heart Study; MESA = Multi-Ethnic Study of Atherosclerosis

1. Xanthakis V, Enserro DM, Larson MG, Wollert KC, Januzzi JL, Levy D, et al. Prevalence, Neurohormonal Correlates, and Prognosis of Heart Failure Stages in the Community. JACC Heart Fail.
2016 Oct;4(10):808-15.

2. Ammar KA, Jacobsen SJ, Mahoney DW, Kors JA, Redfield MM, Burnett JC, et al. Prevalence and Prognostic Significance of Heart Failure Stages: Application of the American College of
Cardiology/American Heart Association Heart Failure Staging Criteria in The Community. Circulation. 2007 Mar 27;115(12):1563-70.

3. Shah AM, Claggett B, Loehr LR, Chang PP, Matsushita K, Kitzman D, et al. Heart Failure Stages Among Older Adults in the Community: The Atherosclerosis

Risk in Communities Study. Circulation. 2017 Jan 17;135(3):224—40. o H FS A
hfsa.org/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 -:‘
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Population-attributable risk (PAR)* by race and ethnicity for heart failure'
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PAR* by race and ethnicity for HFpEF

PAR* by race and ethnicity for HFrEF
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A, Population-attributable risk (PAR)* by race and ethnicity for heart failure (HF) with preserved ejection fraction. *Sum of PAR% within race/ethnicity may be >100% as incidence rates
are not adjusted for other risk factors.

B, PAR* by race and ethnicity for HF with reduced ejection fraction. *Sum of PAR% within race/ethnicity may be >100% as incidence rates are not adjusted for other risk factors.
CHD = coronary heart disease; HF = heart failure; PAR = population-attributabe risk

1. Eaton CB, Pettinger M, Rossouw J, Martin LW, Foraker R, Quddus A, et al. Risk Factors for Incident Hospitalized Heart Failure with Preserved Versus
Reduced Ejection Fraction in a Multiracial Cohort of Postmenopausal Women. Circ Heart Fail. 2016 Oct;9(10):e002883. <o> H FS A
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Worldwide Prevalence of Heart Failure!
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South Asia
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uUs
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Africa | Data missing
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Values represent age-adjusted prevalence rates from different countries (for some countries a prevalence range is noted and data are derived from more than one study.

Shades of color represent the ranges of prevalence. HFA = Heart Failure Association; US = United States

1. Savarese G, Becher PM, Lund LH, Seferovic P, Rosano GMC, Coats AJS. Global Burden of Heart Failure: A Comprehensive and Updated Review Of Epidemiology.

Cardiovasc Res. 2023 Jan 18;118(17):3272-87.
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HF Incidence Rates by Race/Ethnicity in the US'

B 207 4.6 Median follow-up: 4.0 years

= 457 (log-rank test: P=0.01)
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Race/Ethnicity

HF = heart failure

1. Pifa IL, Jimenez S, Lewis EF, Morris AA, Onwuanyi A, Tam E, et al. Race and Ethnicity in Heart Failure: JACC Focus Seminar 8/9. J Am Coll Cardiol. 2021
Dec 21;78(25):2589-98.
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Prevalence of HF From Pooled NHANES cycles by Race/ Ethnicity and Age’
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HF = heart failure; NHANES = National Health and Nutrition Examination Survey

1. Rethy L, Petito LC, Vu THT, Kershaw K, Mehta R, Shah NS, et al. Trends in the Prevalence of Self-reported Heart Failure by Race/Ethnicity and Age From
2001 to 2016. JAMA Cardiol. 2020 Dec 1;5(12):1425-9.

hfsa.org/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 @HFSA
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2017-2020 NHANES Heart Failure Prevalence by Age Categories’

14 10.14%

4.93%

Percent
(00]
|

4 1.73%
0.35%

20-39 40-49 60-69 70-79 80+

NHANES = National Health and Nutrition Examination Survey

1. Centers for Disease Control and Prevention National Center for Health Statistics. Centers for Disease Control and Prevention. 2023 [cited 2023 Feb 2].
National Health and Nutrition Examination Survey (NHANES) Public Use Data Files. Available from: https://www.cdc.gov/nchs/nhanes/index.htm

hfsa.ora/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 @ HFSA
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NHANES Trends in Heart Failure Prevalence by Age Categories’
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NHANES = National Health and Nutrition Examination Survey

1. Centers for Disease Control and Prevention National Center for Health Statistics. Centers for Disease Control and Prevention. 2023 [cited 2023 Feb 2].
National Health and Nutrition Examination Survey (NHANES) Public Use Data Files. Available from: https://www.cdc.gov/nchs/nhanes/index.htm

hisa.ora/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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Trends in Numbers and Age-Standardized Rates of Heart Failure
Prevalent Cases and the Global Level, 1990-2017"
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Ul = uncertainty interval

1. Bragazzi NL, Zhong W, Shu J, Abu Much A, Lotan D, Grupper A, et al. Burden of Heart Failure and Underlying Causes In 195 Countries and Territories from

1990 to 2017. Eur J Prev Cardiol. 2021 Dec 29;28(15):1682-90.
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Prevalent Cases (Millions)

Age-Specific Numbers and Rates of Heart Failure

Prevalent Cases by Sex, 20171
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Ul = uncertainty interval

1. Bragazzi NL, Zhong W, Shu J, Abu Much A, Lotan D, Grupper A, et al. Burden of Heart Failure and Underlying Causes In 195 Countries and Territories from

1990 to 2017. Eur J Prev Cardiol. 2021 Dec 29;28(15):1682-90.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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World Map Showing 1 Year Mortality Rates Adjusted for Age,
Heart Failure Diagnosis, And New York Heart Association Class (NYHA)'

Adjusted Mortality (%)
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1. Tromp J, Beusekamp JC, Ouwerkerk W, van der Meer P, Cleland JGF, Angermann CE, et al. Regional Differences in Precipitating Factors of Hospitalization
for Acute Heart Failure: Insights From the REPORT-HF Registry. Eur J Heart Fail. 2022 Apr;24(4):645-52. @ H FS A
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Trends in Heart Failure—Related Mortality Among Older Adults
in the United States From 1999-2019'

The overall AAMR declined from 1999-2012 followed by an increase from 2012-2019

160 —
140

Trends in AAMR
S
|
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Year

1 T T |
1999 2001 2003 2005 2007

AAMR = age-adjusted mortality rates

1. Siddiqi TJ, Khan Minhas AM, Greene SJ, Van Spall HGC, Khan SS, Pandey A, et al. Trends in Heart Failure-Related Mortality Among Older Adults in the United
States From 1999-2019. JACC Heart Fail. 2022 Nov;10(11):851-9.

oo ot JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 @HFSA
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Cardiovascular Deaths Related to Heart Failure, by Race and Sex'-?
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1. Glynn P, Lloyd-Jones DM, Feinstein MJ, Carnethon M, Khan SS. Disparities in Cardiovascular Mortality Related to Heart Failure in the United States. J Am

Coll Cardiol. 2019 May 14;73(18):2354-5.
2. Tromp J, Beusekamp JC, Ouwerkerk W, van der Meer P, Cleland JGF, Angermann CE, et al. Regional Differences in Precipitating Factors of Hospitalization

for Acute Heart Failure: Insights From the REPORT-HF Registry. Eur J Heart Fail. 2022 Apr;24(4):645-52.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 Q@HFSA
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Age-Adjusted Mortality Rate
per 100,000

All-Cause Deaths Related to Heart Failure, by Sex'2
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1.0 —
0.5
T T T T T T T T T T T T
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
Year
—@— Men: ~—@— Women: O~ Overall:

1999-2005, APC, 1.6%; 95% (I, 0.3% to 3.0% 1999-2012, APC, -1.0%; 95% (I, -1.6% t0 -0.4%  1999-2012, APC, -0.3%; 95% Cl, -0.8% to 0.2%
2005-2011, APC, -1.7%; 95% (I, -3.4% 10 0.1%  2012-2019, APC, 5.2%; 95% (I, 3.6% t0 6.8% 2012-2019, APC, 5.0%; 95% Cl, 3.6% t0 6.3%
2011-2019, APC, 4.9%; 95% Cl, 4.1%t0 5.7%

APC = annual percentage change; Cl = confidence interval

1. Glynn P, Lloyd-Jones DM, Feinstein MJ, Carnethon M, Khan SS. Disparities in Cardiovascular Mortality Related to Heart Failure in the United States. J Am

Coll Cardiol. 2019 May 14;73(18):2354-5.

2. Tromp J, Beusekamp JC, Ouwerkerk W, van der Meer P, Cleland JGF, Angermann CE, et al. Regional Differences in Precipitating Factors of Hospitalization

for Acute Heart Failure: Insights From the REPORT-HF Registry. Eur J Heart Fail. 2022 Apr;24(4):645-52.
hfsa.org/hf-stats
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Sex-Specific Survival After Heart Transplantation’

100 P([LogRank]=0.81)
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Years

Female 7,778 5,096 3,672 2,505 1,602 901 414
Male 22,828 15,285 11,238 7,934 5,173 2,972 1,211

Survival (%)

Female
Male

1. Hsich EM, Blackstone EH, Thuita LW, McNamara DM, Rogers JG, Yancy CW, et al. Heart Transplantation: An In-Depth Survival Analysis. JACC Heart Fail.
2020 Jul;8(7):557—68.

hfsa.ora/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 @ HFSA
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Annual Nationwide Heart Failure-Related Mortality Rates
Stratified by Age and Rural-Urban Status’
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CDC = Centers for Disease Control and Prevention; WONDER = Wide-ranging Online Data for Epidemiologic Research

1. Pierce JB, Shah NS, Petito LC, Pool L, Lloyd-Jones DM, Feinglass J, et al. Trends in Heart Failure-Related Cardiovascular Mortality in Rural Versus Urban United
States Counties, 2011-2018: A Cross-Sectional Study. PLoS One. 2021;16(3):e0246813. <Q) H FS A
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Overall and Stratified by Sex Among Young Adults in the US, 1999-2019'

Age-Adjusted Mortality Rate
per 100,000

Trends in Heart Failure-Related Age-Adjusted Mortality Rates,
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—@— Men: =@ \Women: O~ Overall:
1999-2005, APC, 1.6%; 95% Cl,0.3%103.0%  1999-2012, APC,-1.0%; 95% (I, -1.6% t0-0.4%  1999-2012, APC, -0.3%; 95% Cl, -0.8% to 0.2%
2005-2011, APC, -1.7%; 95% Cl,-3.4% 10 0.1%  2012-2019, APC, 5.2%; 95% Cl, 3.6% to 6.8% 2012-2019, APC, 5.0%; 95% Cl, 3.6% t0 6.3%

2011-2019, APC, 4.9%; 95% Cl, 4.1% t0 5.7%

APC = annual percentage change; Cl = confidence interval; US = United States

1. Jain V, Minhas AMK, Morris AA, Greene SJ, Pandey A, Khan SS, et al. Demographic and Regional Trends of Heart Failure-Related Mortality in Young Adults in the

US, 1999-2019. JAMA Cardiol. 2022 Sep 1;7(9):900—4.
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EPIDEMIOLOGY A

Overall and Sex-Stratified Heart Failure-Related Age-Adjusted Mortality Rates
Per 10,000 in Older Adults (Age =75 Years) in the United States, 1999-2019'
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*Indicates that the annual percentage change (APC) is significantly different from zero at oo = 0.05.

O~ Overall:
1999-2012, APC, -2.1%*; 95% (I, -2.4% to -1.9%
2012-2019, APC, 1.7%%; 95% Cl, 1.2% to 2.2%

APC = annual percentage change; Cl =

confidence interval

1. Siddiqi TJ, Khan Minhas AM, Greene SJ, Van Spall HGC, Khan SS, Pandey A, et al. Trends in Heart Failure-Related Mortality Among Older Adults in the United
States From 1999-2019. JACC Heart Fail. 2022 Nov;10(11):851-9.
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Death Rate for Heart Failure, by Sex and Selected Age Group:

Deaths per 100,000 Population

United States, 2000-2014'
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1. Ni H, Xu J. Recent Trends in Heart Failure-Related Mortality: United States, 2000-2014. NCHS Data Brief. 2015 Dec;(231):1-8.
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Mortality Rate 100,000 Persons

Temporal Trends Of Heart Failure Mortality By Age'

500 —
450 —
400 —
350

300 —
250 —

200 —

- -

[=} w

o o
| |

(%2
o

0
1991

— O e e . —®

2013 2015

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011
Year
—@— 8089 O 60-69 —@— 40-49
—@— 70-79 —@— 50-59 —@— 30-39

1. Vasan RS, Zuo Y, Kalesan B. Divergent Temporal Trends in Morbidity and Mortality Related to Heart Failure and Atrial Fibrillation: Age, Sex, Race, and
Geographic Differences in the United States, 1991-2015. J Am Heart Assoc. 2019 Apr 16;8(8):e010756.
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Temporal Trends in All-Cause and Cause-Specific Mortality Rates

at 1 Year Following Incident Heart Failure by Age Group'

Mortality Rate 4~ Mortality | Mortality ———»
Characteristic 2002/2013, % RR (95% Cl) Decreasing OverTime | Increasing Over Time
All-cause -
Age, <80y 24/19 0.79 (0.71-0.88) —-—
Age, =80y 40/42 0.97 (0.90-1.06) ——
P for interaction: 0.04
Cardiovascular
Age, <80y 13/8 0.63 (0.54-0.74) —a— s
Age, >80y 24/19 0.74 (0.67-0.83) B :
P forinteraction: 0.21 -
Noncardiovascular
Age, <80y 1112 0.96 (0.84-1.11) —
Age, =80y 16/23 1.32(1.18-1.49) : —_—l
P for interaction: 0.03
| | | | |
0.50 0.75 1.00 1.25 1.50
RR (95% CI)

Crude mortality rates by age-groups alongside rate ratios (RRs).

95% confidence intervals, and interaction £ values from multivariable Poissons regression models accounting for year of diagnosis,

age (as a continuous variable), sex, socioeconomic status, region, and 17 baseline comorbidities.

Interaction P values refer to the interaction between age group (categorized as age <80 years or age =80 years) and year of diagnosis.

Cl = confidence interval; RR = rate ratios

1. Conrad N, Judge A, Tran J, Mohseni H, Hedgecott D, Crespillo AP, et al. Temporal trends and patterns in heart failure incidence: a population-based study of 4

million individuals. Lancet. 2018 Feb 10;391(10120):572—-80.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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Kaplan-Meier Curves for 5-Year Mortality in 39,982 Patients
Hospitalized with HF in the Get With the Guidelines (GWTG) Registry’

1.0 LogRank P= 0.0022
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Time From Visit/Hospitalization to Date of 1-Year Follow-up, Days
EF <40% 5460 5089 1647 444 137 5
EF40-50% 2212 2086 722 215 80 5
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EF = ejection fraction; GWTG = Get With the Guidelines Registry; HF = heart failure

1. Shah KS, Xu H, Matsouaka RA, Bhatt DL, Heidenreich PA, Hernandez AF, et al. Heart Failure with Preserved, Borderline, and Reduced Ejection Fraction: 5-Year

Outcomes. J Am Coll Cardiol. 2017 Nov 14;70(20):2476-86.

hfsa.org/hf-stats
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5-year Outcomes in Patients Hospitalized with HF

with Preserved, Borderline, and Reduced EF?

Heart Failure 5-Year Mortality
1.0 LogRank P = 0.6492

0.8
0.6
04 -

Cumulative Incidence

0.2

0.0 1 1 1
0 1 2 3 4 5

Years After Admission

’ B HFpEF (EF 250%) [l HFbEF (EF 41-49%) HFrEF (EF <40%) ]

Outcomes: 5-Year Event Rates (%)
Mortality Readmission CV Readmission HF Readmission  Mortality/Readmission

HFrEF 753 822 63.9 48.5 96.4
HFbEF 75.7 85.7 63.3 45.2 972
HFpEF 75.7 84.0 58.9 40.5 97.3

HfbEF = heart failure with borderline ejection fraction; HfpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction

1. Shah KS, Xu H, Matsouaka RA, Bhatt DL, Heidenreich PA, Hernandez AF, et al. Heart Failure with Preserved, Borderline, and Reduced Ejection Fraction: 5-Year

Outcomes. J Am Coll Cardiol. 2017 Nov 14;70(20):2476-86.

hfsa.org/hf-stats
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Q)

HFSA

HEART FAILURE SOCIETY OF AMERICA



G HFSTATS"

EPIDEMIOLOGY AND OUTCOMES

Heart Failure with Preserved, Borderline,
and Reduced Ejection Fraction: 5-Year Outcomes'

Median Survival Stratified by Age
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Across various age groups, median survival
15.1 is greater in the US population compared with
patients with HF across the EF spectrum

—_
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|

Median Survival in Years
T RBE

65-69 70-74 75-79 80-84 85-89 >90
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B Life ExpectancyinUS [ HFrEF Patients [ |HFbEF Patients  [B HFpEF Patients

EF = ejection fraction; HF = heart failure; HfbEF = heart failure with borderline ejection fraction; HfpEF = heart failure with preserved ejection fraction; HFrEF = heart
failure with reduced ejection fraction; US = United States

1. Shah KS, Xu H, Matsouaka RA, Bhatt DL, Heidenreich PA, Hernandez AF, et al. Heart Failure with Preserved, Borderline, and Reduced Ejection Fraction: 5-Year

Outcomes. J Am Coll Cardiol. 2017 Nov 14;70(20):2476—86.
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US Trends for Overall Heart Failure (HF) Hospitalizations,
Unique Patient Visits, and Postdischarge HF Readmissions’

Primary HF hospitalizations

Unique patients admitted for HF

Unique patients with a single HF admission ©

Postdischarge HF readmissions 300
All-cause 30-d readmissions ‘: F ;‘Z ;‘: r’;g_gzoo
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2010 2011 2012 2013 2014 2015 2016 2017
No. at risk Year
Primary HF hospitalizations 1017475 985034 957509 962819 994099 1057652 1090348 1208334
Unique patients admitted for HF 776307 754532 735372 748456 769795 815499 837707 924066
Unique patients with a single HF admission 618462 602688 588451 603915 618575 653953 669875 736707
Postdischarge HF readmissions 241168 230503 222137 214362 224303 242152 252641 284269
All-cause 30-d readmissions 191819 187197 178884 176494 177448 189633 192684 214803
Unique patients with at least 2 HF admissions 157845 151844 146921 144541 151220 161546 167832 187359

spuesnoy] ui ‘oN ‘A/suoijezijeyidsoy anjosqy

HF = heart failure, US = United States

1. Agarwal MA, Fonarow GC, Ziaeian B. National Trends in Heart Failure Hospitalizations and Readmissions From 2010 to 2017. JAMA Cardiol.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006

2021 Aug 1;6(8):952-6.
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Trends of Hospitalization for Heart Failure According to Age

Between 2004 and 2018
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—@= Age 18-64 years =@= Age =65 years
2004-2013 APC-2.3%;2013-2018 APC7.0* 2004-2014 APC-4.5%; 2014-2018 APC 2.8*

* means annual percentage change (APC) is significantly different from zero at oo = 0.051.

APC = annual percentage change

1. Salah HM, Minhas AMK, Khan MS, Khan SU, Ambrosy AP, Blumer V, et al. Trends and Characteristics of Hospitalizations for Heart Failure in the United States

from 2004 to 2018. ESC Heart Fail. 2022 Apr;9(2):947-52. O
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Trends in Hospitalizations Among Young Adults In The United States, 2004-2018

HF in Young Adults (age 18-45) Between 2004-2018
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HF = heart failure

1. Jain V, Minhas AMK, Khan SU, Greene SJ, Pandey A, Van Spall HGC, et al. Trends in HF Hospitalizations Among Young Adults in the United States From
2004 to 2018. JACC Heart Fail. 2022 May;10(5):350-62.
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Trends in Acute HF Event Rates with HF as a Primary Diagnosis'

4000 —

Rate per 100,000 Persons

2006 2007 2008 2009 2010 201 2012 2013 2014

Year
—@— Men 75+ years =@ Men 65-74 years O~ Men 45-64 years =@ Men 18-44 years
+==@==+ Women 75+ years -==@=~- Women 65-74 years O~ Women 45-64 years  *==@==- Women 18-44 years

HF = heart failure

1. Jackson SL, Tong X, King RJ, Loustalot F, Hong Y, Ritchey MD. National Burden of Heart Failure Events in the United States, 2006 to 2014. Circ Heart Fail.

2018 Dec;11(12):€004873. @ HFSA
hfsa.org/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 N e
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Trends in Acute HF Event Rates with HF as a Comorbid Diagnosis’
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HF = heart failure

1. Jackson SL, Tong X, King RJ, Loustalot F, Hong Y, Ritchey MD. National Burden of Heart Failure Events in the United States, 2006 to 2014. Circ Heart Fail.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006

2018 Dec;11(12):e004873.
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Hospitalization for Heart Failure by Racial/Ethnic Groups Among Adults with Heart Failure'
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HF = heart failure; Pl = Pacific Islander

1. Savitz ST, Leong T, Sung SH, Lee K, Rana JS, Tabada G, et al. Contemporary Reevaluation of Race and Ethnicity with Outcomes in Heart Failure. J Am
Heart Assoc. 2021 Feb 2;10(3):e016601.
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National Crude Hospitalization Rate by Race/Ethnicity and Sex

from the National Inpatient Sample (NIS)’

Crude HF Hospitalization Rate per 100,000
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Black Male 79724 82117 887.15 72778 87640 86405 77570 78231 84097 77695 716.85 720.75
_ Black Female 856.07 846.02 85663 66981 792.10 76469 68777 68226 71192 68639 62505 61375
White Male 48440 499.16 49960 51397 49134 44648 46038 4570 42387 42842 41435 42354
White Female 546.00 553.67 531.73 53353 4%481 45333 45981 44383 40386 41616 39554 39183
Hispanic Male 281.03 35475 30006 32556 30795 27022 22834 24153 22758 221.1 197.32 21023
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HF = heart failure; NIS = National Inpatient Sample; PI = Pacific Islander

1. Ziaeian B, Kominski GF, Ong MK, Mays VM, Brook RH, Fonarow GC. National Differences in Trends for Heart Failure Hospitalizations by Sex and Race/Ethnicity.

Circ Cardiovasc Qual Outcomes. 2017 Jul;10(7):e003552.

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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National Crude Hospitalization Rate by Race/Ethnicity and Sex

from the National Inpatient Sample (NIS)’

Age-Standardized HF Hospitalization Rate per 100,000
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1. Ziaeian B, Kominski GF, Ong MK, Mays VM, Brook RH, Fonarow GC. National Differences in Trends for Heart Failure Hospitalizations by Sex and Race/Ethnicity.

Circ Cardiovasc Qual Outcomes. 2017 Jul;10(7):e003552.
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Trends of Hospitalization for Heart Failure According to Race
Between 2004 and 2018

12

Age-Adjusted Hospitalizations per 1000
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2004-2013 APC-3.6* 2004-2013 APC-7.2* 2004-2013 APC-4.1*
2013-2018 APC3.3 2013-2018 APC6.0* 2013-2018 APC3.6*

* means annual percentage change (APC) is significantly different from zero at oo = 0.051.

APC = annual percentage change

1. Salah HM, Minhas AMK, Khan MS, Khan SU, Ambrosy AP, Blumer V, et al. Trends and Characteristics of Hospitalizations for Heart Failure in the United States

from 2004 to 2018. ESC Heart Fail. 2022 Apr;9(2):947-52.
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Trends of Hospitalization for Heart Failure According to Sex

Between 2004 and 2018’
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1. Salah HM, Minhas AMK, Khan MS, Khan SU, Ambrosy AP, Blumer V, et al. Trends and Characteristics of Hospitalizations for Heart Failure in the United States

from 2004 to 2018. ESC Heart Fail. 2022 Apr;9(2):947-52
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Trends of Primary Heart Failure Hospitalizations per 100,000 in
Adults Aged >80 Years in the United States, 2004-2018

4500 2004-2014 P-Trend <0.001

2014-2018 P-Trend <0.001

Primary HF Hospitalizations per 100,000
(Age >80 years)
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HF = heart failure

1. Minhas AMK, ljaz SH, Jamal S, Dani SS, Khan MS, Greene SJ, et al. Trends in Characteristics and Outcomes in Primary Heart Failure Hospitalizations Among
Older Population in the United States, 2004 to 2018. Circ Heart Fail. 2022 May;15(5):e008943.
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HF Hospitalizations
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HF = heart failure; HFrEF = heart failure with reduced ejection fraction; HFpEF = heart failure with preserved ejection fraction

1. Clark KAA, Reinhardt SW, Chouairi F, Miller PE, Kay B, Fuery M, et al. Trends in Heart Failure Hospitalizations in the US from 2008 to 2018. J Card Fail. 2022

Feb;28(2):171-80.
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GWTG-HF = Get With the Guidelines; HF = heart failure; HFmrEF = heart failure with mildly reducedejection fraction; HFpEF = heart failure with preserved ejection

Left Ventricular Ejection Fraction Distribution in the GWTG-HF Registry’
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fraction; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction

1. Vaduganathan M, Claggett BL, Greene SJ, Aggarwal R, Bhatt AS, McMurray JJV, et al. Potential Implications of Expanded US Food and Drug Administration

Labeling for Sacubitril/Valsartan in the US. JAMA Cardiol. 2021 Dec 1;6(12):1415-23.
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Cumulative Mean Hospitalizations According to

Cumulative Mean Hospitalizations
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Time Since Advanced HF (mo)

Patients-at-Risk

HFrEF 371 239 173 126 102
HFmrEF 134 83 59 44 33
HFpEF 399 267 207 144 107

EF = ejection fraction; HF = heart failure; HFmrEF = heart failure with mildly reduced ejection fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF =

heart failure with reduced ejection fraction

1. Dunlay SM, Roger VL, Killian JM, Weston SA, Schulte PJ, Subramaniam AV, et al. Advanced Heart Failure Epidemiology and Outcomes: A Population-Based

Study. JACC Heart Fail. 2021 Oct;9(10):722-32.
JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006

hfsa.org/hf-stats

Q)

HFSA

HEART FAILURE SOCIETY OF AMERICA



G HFSTATS®

EPIDEMIOLOGY AND OUTCOMES

* v Prevalence per 100,000 persons
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1. Adapted from Global Burden of Cardiovascular Diseases Collaboration; Roth GA, Johnson CO, Abate KH, Abd-Allah F, Ahmed M, et al. The Burden of
Cardiovascular Diseases Among US States, 1990-2016. JAMA Cardiol. 2018 May 1;3(5):375-389. @ H FS A

hiiseong/hi-slats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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1. Jain V, Minhas AMK, Morris AA, Greene SJ, Pandey A, Khan SS, et al. Demographic and Regional Trends of Heart Failure-Related Mortality in Young Adults in the
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Heart Failure Death Rates in Adults Aged =35 Years by County’

Age-Adjusted Average Annual Rates per 100,000
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1. Adapted from Centers for Disease Control and Prevention. Heart Failure [Internet]. 2023 [cited 2023 Jul 9]. Available from:

https://www.cdc.gov/heartdisease/heart_failure.htm
hfsa.org/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006 —(QD HFSA

HEART FAILURE SOCIETY OF AMERICA




Q JHFSTATS"

EPIDEMIOLOGY AND OUTCOMES

Trends in Heart Failure Age-Adjusted Mortality
Stratified by Type of Urban Area’
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1. Adapted from Jain V, Minhas AMK, Morris AA, Greene SJ, Pandey A, Khan SS, et al. Demographic and Regional Trends of Heart Failure-Related Mortality in

Young Adults in the US, 1999-2019. JAMA Cardiol. 2022 Sep 1;7(9):900-4. @ H FSA
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LVAD and Heart Transplant Volumes, 2010-2022"2
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LVAD = left ventricular assist device

1. Molina EJ, Shah P, Kiernan MS, Cornwell WK, Copeland H, Takeda K, et al. The Society of Thoracic Surgeons Intermacs 2020 Annual Report. Ann Thorac Surg.

2021 Mar;111(3):778-92.

2. Organ Procurement & Transplantation Network. National Data - Heart Transplant [Internet]. [cited 2023 Jul 9]. Available from:
https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/#

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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Trends in Per-Person Per Year Expenditure
for Patients with Heart Failure’
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2011-2012
Office-Based e 38.4%
2017-2018
2009-2010
2011-2012
Home Health ::01¢ 65.6%
2017-2018
2009-2010
o t t' t 2011-2012
u : o,
patient avuame 9.9%
2017-2018
2009-2010
E D t t 2011-2012 o
mer -
gency Departmen 2mans 22.2%
2017-2018
2009-2010
Other oo 93.6%
2015-2016
2017-2018
2009-2010
2011-2012
Total Costs 20132014 23.7%

2015-2016
2017-2018

1. Bhatnagar R, Fonarow GC, Heidenreich PA, Ziaeian B. Expenditure on Heart Failure in the United States: The Medical Expenditure Panel Survey 2009-2018.

JACC Heart Fail. 2022 Aug;10(8):571-80.
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EPIDEMIOLOGY AND OUTCOMES

CHA = Chicago Heart Association Detection Project in
Industry; CHS = Cadiovascular Health Study, FHS =
Framingham Heart Study; HF = heart failure; HFpEF = heart
failure with preserved ejection fraction; HFrEF = heart failure
with reduced ejection fraction (HFpEF); MESA = Multi-Ethnic
Study of Atherosclerosis

1. Vasan RS, Enserro DM, Beiser AS, Xanthakis V. Lifetime
Risk of Heart Failure Among Participants in the
Framingham Study. J Am Coll Cardiol. 2022 Jan
25;79(3):250-63.

2. Pandey A, Omar W, Ayers C, LaMonte M, Klein L, Allen
NB, et al. Sex and Race Differences in Lifetime Risk of
Heart Failure with Preserved Ejection Fraction and Heart
Failure With Reduced Ejection Fraction. Circulation. 2018
Apr 24;137(17):1814-23.

9. Huffman MD, Berry JD, Ning H, Dyer AR, Garside DB, Cai
X, et al. Lifetime Risk for Heart Failure Among White and
Black Americans: Cardiovascular Lifetime Risk Pooling
Project. J Am Coll Cardiol. 2013 Apr 9;61(14):1510-7.

hfsa.org/hf-stats

Author,
publication year

Estimation of Lifetime Risk of Heart Failure

Vasan 2022'

Framingham

Huffman 2013°

Chicago Heart Association
Detection Project in Industry: 1967-2003;

Pandey 20182

Cardiovascular

Years studied Heart Study: Atherosclerosis Risk in Communities: - Health Study:
1965-2014 1987-2005; Ultictiine &y of
’ Atherosclerosis
Cardiovascular Health Study: 1989 - 2004
Lifetime risk Lifetime risk for developing HF Léfttgprﬁirr::g 3;'2 g(;j ZX”?SE[ a4b5|ey
Methods evaluated at atindex age 45y toage 95y (QHA) analysis with a modified
up to 45 years or through age 75y (ARIQ) with Kaplan-Meier method using death
of follow up death free of HF as a competing event. free of HF as a competing risk
Chicago Heart Association
30.2% for white men,
20.1% for Black men,
32.3% for white women, and Men: 27.4%;
Lifetime Risk 1965-1989: 19.0% 23.7% for Black women. Women: 23.8%
for HF 1990-2014: 23.7% Atherosclerosis Risk in Communities: Non-Black: 24.9%;
19.1% for White men, Black: 22.4%
21.3% for Black men,
13.4% for White women,
23.9% for Black women
HFpEF:
HF Subtypes Men: 10.4%, Women 10.7%
Lifetime Risk from 1990-2014 N/A Black: 7.7%, Non-Black: 11.2%
in HF Subtypes HFpEF: 19.3% HFrEF:

HFrEF: 11.4%

Men 10.6%; Women 5.8%
Black: 7.7%, Non-Black: 7.9%
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ARIC = Atherosclerosis Risk in Communities Study;
CHS = Cardiovascular Health Study; FHS =
Framingham Heart Study; HF = heart failure; HFpEF
= heart failure with preserved ejection fraction;
HFrEF = heart failure with reduced ejection fraction
(HFpEF); ICD = International Classification of
Diseases; PY = patient years

3. Chang PP, Wruck LM, Shahar E, Rossi JS, Loehr
LR, Russell SD, et al. Trends in Hospitalizations
and Survival of Acute Decompensated Heart
Failure in Four US Communities (2005-2014):
ARIC Study Community Surveillance. Circulation.
2018 Jul 3;138(1):12—24.

5. Khera R, Kondamudi N, Zhong L, Vaduganathan
M, Parker J, Das SR, et al. Temporal Trends in
Heart Failure Incidence Among Medicare
Beneficiaries Across Risk Factor Strata, 2011 to
2016. JAMA Netw Open. 2020 Oct
1;3(10):e2022190.

6. Gerber Y, Weston SA, Redfield MM, Chamberlain
AM, Manemann SM, Jiang R, et al. A
Contemporary Appraisal of The Heart Failure
Epidemic in Olmsted County, Minnesota, 2000 to
2010. JAMA Intern Med. 2015 Jun;175(6):996—
1004.

7. Tsao CW, Lyass A, Enserro D, Larson MG, Ho JE,
Kizer JR, et al. Temporal Trends in the Incidence
and Mortality Associated with Heart Failure with
Preserved and Reduced Ejection Fraction. JACC
Heart Fail. 2018 Aug;6(8):678-85.

12. Khera R, Pandey A, Ayers CR, Agusala V, Pruitt
SL, Halm EA, et al. Contemporary Epidemiology
of Heart Failure in Fee-For-Service Medicare
Beneficiaries Across Healthcare Settings. Circ
Heart Fail. 2017 Nov;10(11):e004402.

hfsa.org/hf-stats

Incidence Estimates of Heart Failure in the United States

Author, 7 6 12 3 5
publication year Tsao, 2018 Gerber, 2015 Khera, 2017 Chang, 2018 Khera, 2020
Years studied 1990-2009 2000-2010 2002-2013 2005-2014 2011-2016
Population Participants in Olmsted County, Medicare beneficiaries Participants in ARIC Participants in
P FHS and CHS Minnesota over 65 years of age aged 55 or older FHS and CHS
Inpatient or outpatient . Random sample of eligible .
Diagnostic Physician ICD 9 codes with Igﬂ?tﬁ?;s[r heart failure hospitalizations b ene’:gig?alfiaerseover
criteria adjudicated case validation in a ICD g ptis with ICD 9 codes with 66 vere brede
subset of patients manual abstraction. y g
. ) . v All Heart Failure:
Incidence L Age and sex-adjusted | 38.7 per 1,000 persons Black Women: 17.2/1,000 PY: Inpatient or
19.7 per 1,000PY incidence of HF in 2002 to : i ;
of All Heart . : Black Men: 19.9/1000PY; outpatient ICD 9
Failure 2000-2009: 3/1000PY in 2000 to | 26.2 per 1,000 persons White Women: 10.8/1000 PY: and 10 codes
18.9 per 1,000PY 2/1000PY in 2010 in 2013 White Men: 14/1000 PY
. Mean annual percentage Over the 10-year study period: 35.7 per 1,000
Change in HF No statistically change: -4.6% 39% decline +4.3% in Black women, persons in 2011 to
Incidence significant change 37.5% decline over ’ +3.7% in Black men, +1.9% in White 26.5 per1,000
study term women, +2.6% in White men persons in 2016.
HFpEF: in Women:
2002:1.7; 2010: 1.4 HFpEF:
Incidence of HFpEF: HFpEF: in Men: Black Women 12.3, Black men 9.7
2000-2009: 6.8 2002: 1.4;2010: 1.0 White Women 7.8, White Men 6.3 .
HEsuhps HFEF: HFEF: for Women: iR HFFEF: i BlEIon
(per 1,000PY) 2000-2009:6.2 | 2002:1.5; 2010: 0.8 Black Women 13.9, Black Men: 24.8
HFrEF: in Men: White Women: 5.5, White Men 12.3
2002:1.8; 2010:1.5
HFpEF:
Change in i Black Women: +8.2%, Black men: +5.7%
g Sumpanm From 2000-2010 White Women: +5.9% White Men: +4.6%
HF Subtype 2000-2009:
Incidence HFpEF: +53% HFpEF: -28% N/A HFrEF: N/A
. HFpEF-' 20% HFrEF: -45% Black Women: +2%, Black men: +2.8%
over time BEKS ~cirae White Women: no change,
White Men: +2.6%
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Author,

Prevalence of Heart Failure in the United States

- : 10 santi 10 11 12 3
i, Siontis 2022  Siontis 2022 Rethy 2022 Khera, 2017 Chang, 2018
Years studied 1999-2018 1999-2018 1/2001-12/31/2016 2002-2013 2005-2014
NHANES survey NHANES survey of Medicare ag :
Population ('\;ljlll-llAI:rEtiSc?uz:r\ll’?s% of patients over the nonpregnant adults beneficiaries over Pzrtg:épggt(s)rlglﬁsrlc
P P age of 65 35 years or older 65 years of age 9
Diachostic Inpatient or Random sample of eligible heart failure
critgria Patient self-report Patient self-report Patient self-report outpatient hospitalizations with ICD 9 codes with
ICD 9 codes manual abstraction
19 per 1000 55 per 1000 31.8 per 1000 persons 162 per 1,000 B'gfk ﬁ”&me“e,g?,?’gg’gﬁi L
persons in 1999 persons in 1999 in 2001-2005 in 2004 Wh'?CW Bl = S
26 per 1000 98 per 1000 30.4 per 1000 persons 172 per 1,000 e omen. 19.27%,
Hexaiance persons in 2017 persons in 2004 in 2013-2016 in 2013 S Wth!te Men: 20.7/ :;]OOOtPZ o
A - - . ignificant increase over the study perio
No significant 64 per 1000 No significant Significant increase d g
change over time persons in 2017 change over time over time (+1.9% per year in White women

to +4.3% per year in Black women)

ARIC = Atherosclerosis Risk in Communities Study; HF = heart failure; ICD = International Classification of Diseases; NHANES = National Health and Nutrition Examination Survey; PY = person years

3. Chang PP, Wruck LM, Shahar E, Rossi JS, Loehr LR, Russell SD, et al. Trends in Hospitalizations and Survival of Acute Decompensated Heart Failure in Four US Communities (2005-2014): ARIC

Study Community Surveillance. Circulation. 2018 Jul 3;138(1):12-24.
10. Siontis GC, Bhatt DL, Patel CJ. Secular Trends in Prevalence of Heart Failure Diagnosis over 20 Years (from the US NHANES). Am J Cardiol. 2022 Jun 1;172:161-4.

11. Rethy L, Petito LC, Vu THT, Kershaw K, Mehta R, Shah NS, et al. Trends in the Prevalence of Self-reported Heart Failure by Race/Ethnicity and Age From 2001 to 2016. JAMA Cardiol. 2020 Dec

1;5(12):1425-9.

12. Khera R, Pandey A, Ayers CR, Agusala V, Pruitt SL, Halm EA, et al. Contemporary Epidemiology of Heart Failure in Fee-For-Service Medicare Beneficiaries Across
Healthcare Settings. Circ Heart Fail. 2017 Nov;10(11):e004402.
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ASIAN-HF = Asian Sudden Cardiac Death in Heart Failure
Registry; ESC = European Society of Cardiology; G-CHF =
Global Congestive Heart Failure Registery; HF = heart failure;
HFmrEF = heart failure with mildly reduced ejection fraction;
HFpEF = heart failure with preserved ejection fraction; HFrEF =
heart failure with reduced ejection fraction ; INTER-CHF =
INTERnational Congestive Heart Failure Study; N = Total
number of HF patients enrolled, NR = not reported.

37.

38.

39.

40.

41.

48.

58.

Chioncel O, Lainscak M, Seferovic PM, Anker SD, Crespo-
Leiro MG, Harjola VP, et al. Epidemiology and One-Year
Outcomes in Patients with Chronic Heart Failure and
Preserved, Mid-Range And Reduced Ejection Fraction: An
Analysis Of The Esc Heart Failure Long-Term Registry. Eur
J Heart Fail. 2017 Dec;19(12):1574-85.

Joseph P, Dokainish H, McCready T, Budaj A, Roy A, Ertl
G, et al. A Multinational Registry to Study the
Characteristics and Outcomes of Heart Failure Patients:
The Global Congestive Heart Failure (G-CHF) Registry. Am
Heart J. 2020 Sep;227:56—63.

MacDonald MR, Tay WT, Teng THK, Anand |, Ling LH, Yap
J, et al. Regional Variation of Mortality in Heart Failure with
Reduced and Preserved Ejection Fraction Across Asia:
Outcomes in the ASIAN-HF Registry. J Am Heart Assoc.
2020 Jan 7;9(1):e012199.

Shiga T, Suzuki A, Haruta S, Mori F, Ota Y, Yagi M, et al.
Clinical Characteristics of Hospitalized Heart Failure
Patients with Preserved, Mid-Range, and Reduced Ejection
Fractions in Japan. ESC Heart Fail. 2019 Jun;6(3):475-86.
Hao G, Wang X, Chen Z, Zhang L, Zhang Y, Wei B, et al.
Prevalence of Heart Failure and Left Ventricular
Dysfunction in China: The China Hypertension Survey,
2012-2015. Eur J Heart Fail. 2019 Nov;21(11):1329-37.
Karaye KM, Dokainish H, EISayed A, Mondo C, Damasceno
A, Sliwa K, et al. Clinical Profiles and Outcomes of Heart
Failure in Five African Countries: Results from INTER-CHF
Study. Glob Heart. 2021;16(1):50.

Wang N, Hales S, Barin E, Tofler G. Characteristics and
Outcome for Heart Failure Patients with Mid-Range Ejection
Fraction. J Cardiovasc Med (Hagerstown). 2018
Jun;19(6):297-303.

hfsa.org/hf-stats

Prevalence of HF by EF Classes Among Different Populations

HFrEF HFmEF HFpEF
EF <40% EF = 40-49% EF 250%

European Society of Cardiology (ESC) long-term registry 5 g ;
(N= 9138) 60% 24% 16%
Global Congestive Heart Failure Registry (G-CHF) ; . 0
(N=23,047)% 54% 21% 24%
Asian Sudden Cardiac Death in Heart Failure Registry ; 0 o
(ASIAN-HF) (N=6480)%° 81% NR% 16%
Japan (N=1245)* 36% 21% 43%
HF in Five African Countries: INTERnational Congestive 0 0 0
Heart Failure Study (INTER-CHF) Study (N=1294)* 53.7% 30.1% 16.2%
China Hypertension Survey (N=338)* 40% 23% 36%
Management of Cardiac Failure program in Northern Sydney 0 0 0
Australia (n=5236)° 47.8% 14.9% 37.4%
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Sex Specific Age-Standardized Prevalence Rate of Heart Failure Based on Underlying Disease’

Global Male Female
Endocarditis 74(6.3t08.5) 6.8(5.8t07.9) 78(6.6t09.)
Interstitial lung disease and pulmonary sarcoidosis 5.4 (41t06.5) 59(45t073) 50(3.91t06.0)
Endocrine, metabolic, blood, and immune disorders 51(4.2t06.1) 49(41t05.8) 52(4.3t06.3)
Other hemoglobinopathies and hemolytic anemias 4.2(3.4105.0) 38(31t04.7) 4.6(3.8105.5)
Chagas disease 3.7(24105.3) 48(3.4t06.4) 27(1.6t04.2)
Other non-rheumatic valve diseases 0.350 (0.287 to 0.421) 0.291(0.239t0 0.347) | 0.394 (0.322 to 0.476)
G6PD deficiency 0.249(0.206t00.301) | 0.346(0.283t00.420) | 0162 (013310 0:195)
Silicosis 0140 (0.116 to 0.168) 0.305(0.252 10 0.363) | 0.006 (0.005 to 0.008)
Coal workers pneumoconiosis 0.089 (0.075 t0 0.104) 0.186 (0.157 t0 0.217) 0.010 (0.008 to 0.011)
Asbestosis 0.073(0.061 to 0.086) 0.141(0.117 to 0.165) 0.024 (0.019 t0 0.029)
Other pneumoconiosis 0.053 (0.045 t0 0.062) 0.093(0.079 to 0.109) 0.021(0.017 to 0.025)
Thalassemias 0.050(0.039t0 0.063) | 0.050 (0.039t0 0.063) | 0.049 (0.036to 0.064)

Global EI Female

All causes 831.0(738610926.2) | 844.6(752.510936.0) | 8175 (724.4t0 916.0)
Ischemic heart disease 220.1(187.8 t0 255.8) 259.7 (221.7 t0 302.5) 186.3 (158.3 to 218.5)
Hypertensive heart disease 217.9 (184.1to 254.1) 172.3 (145.8 t0 201.5) 255.0 (216.5 t0 296.9)
Chronic obstructive pulmonary disease 194.5 (159.2 t0 230.8) 208.5 (170.0 to 248.5) 182.6 (149.7 to 218.7)
Other cardiomyopathy 53.9 (46.7 to 62.1) 53.1(45.9t0 61.2) 54.5 (47110 62.6
Non-rheumatic degenerative mitral valve disease 22.8 (14.7 t0 32.6) 221(14.5t0 31.8) 23.4 (15.1t0 33.8)
Other cardiovascular and circulatory diseases 20.3 (16.6 to 24.3) 22.9 (18.8 to 27.6) 18.0 (14.8 to 21.7)
Alcoholic cardiomyopathy 19.9 (16.8 o 23.3) 277 (23410 32.4) 12.6 (10.6 to 14.7)
NonOrheumatic calcific aortic valve disease 18.9 (12.2 to 27.5) 20.4 (13.0 to 29.6) 17.7 (11.3 10 26.3)
Other cardiovascular and circulatory diseases 20.3 (16.6 t0 24.3) 22.9 (18.8 to 27.6) 18.0 (14.8 to 21.7)
Rheumatic heart disease 14.9 (12.6t0 17.4) 11.0(9.3t012.8) 18.4 (15.5 t0 21.6)
Myocarditis 137 (11.8t0 15.8) 114(9.7t0131) 15.9 (13.61018.2)
Congenital heart anomalies 75(5.9t09.5) 78(6.0t09.8) 73(5.7t09.2)

G6PD = Glucose-6-phosphate dehydrogenase

1. Bragazzi NL, Zhong W, Shu J, Abu Much A, Lotan D, Grupper A, et al. Burden of Heart Failure and Underlying Causes In 195 Countries and Territories from
1990 to 2017. Eur J Prev Cardiol. 2021 Dec 29;28(15):1682-90.
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EPIDEMIOLOGY AND OUTCOMES

Fine-Gray models were adjusted for the
competing risk of death, and for the
following variables: age, smoking,
diabetes mellitus, hypertension, body
mass index, atrial fibrillation, myocardial
infarction, and left ventricular
hypertrophy/left bundle branch block;
strata statement included. Interaction p
value (pint) denotes sexecovariate
interaction on a multiplicative scale in the
total population. AF = atrial fibrillation; BMI
= body mass index; Cl = confidence
interval; HF = heart failure; Ml =
myocardial infaction; sHR =
subdistribution hazard ration per unit
change in the clinical covariate

1. Suthahar N, Lau ES, Blaha MJ,
Paniagua SM, Larson MG, Psaty BM,
et al. Sex-Specific Associations of
Cardiovascular Risk Factors and
Biomarkers with Incident Heart Failure.
J Am Coll Cardiol. 2020 Sep
22;76(12):1455-65.

hfsa.org/hf-stats

Associations of Clinical Risk factors with Incident Failure: Men Versus Women

Men Women Interaction

sHR (95% ClI) ’ p Value sHR (95% Cl) p Value Pint
Age (per 10 yrs) 1.80 (1.67-1.95) <0.001 2.07 (1.89-2.28) <0.001 0.001
Smoking 1.36 (1.14-1.63) 0.001 1.50 (1.25-1.81) <0.001 0.845
Diabetes mellitus 1.49 (1.28-1.72) <0.001 1.76 (1.49-2.09) <0.001 0.164
Hypertension 1.67 (1.45-1.93) <0.001 1.98 (1.68-2.34) <0.001 0.073
Body mass index (per 4 kg/m?) | 1.28 (1.21-1.36) <0.001 118 (112-1.24) <0.001 0.020
Atrial fibrillation 1.83 (1.37-2.44) <0.001 2.58 (1.62-4.13) <0.001 0.153
Myocardial infarction 219 (1.85-2.60) <0.001 1.69 (1.28-2.22) <0.001 0.349
Left ventricular hypertrophy 2.11(1.62-2.75) <0.001 1.76 (1.36-2.26) <0.001 0.515
Left bundle branch block 2.43 (1.62-3.63) <0.001 3.14 (2.13-4.64) <0.001 0.281
C-statistic 0.80(0.79-0.82) — 0.83(0.81-0.84) — —

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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Global Prevalence and Mortality of Cardiomyopathy and Myocarditis by Sex, 2020'
Male

Both sexes

Deaths
(95% UI)

Prevalence
(95% UI)

Deaths
(95% UI)

Prevalence
(95% UI)

Female

Deaths
(95% UI)

Prevalence
(95% UI)

age standardized
1990-2020

(-42.14 to -32.33)

(-11.11 to -3.50)

(-36.65 to -24.75)

(-10.08 to -2.95)

Total number (millions), 0.37 6.11 0.23 3.4 0.14 2.70
2020 (0.33t0 0.41) (5.02t0 7.22) (0.20 to 0.25) (2.81t0 4.04) (012t0 0.17) (2.23 t0 3.22)
Percent change in total 43.01 59.95 57.86 61.68 24.56 57.81
number, 1990-2020 (29.79 t0 55.73) | (53.96 t0 66.69) | (42.26 to 74.64) | (55.04 to 68.81) (10.88 to 37.41) (51.84 t0 64.72)
Percent change in total -0.95 18.24 -1.07 17.23 -0.76 19.54
number, 2010-2020 (-6.03 to 4.03) (15.58 to 21.14) (-7.37 t0 5.36) (14.36 t0 20.43) (-6.611t0 5.54) (16.56 to 22.98)
Rate per 100,000, age 4.69 76.92 6.20 88.75 3.32 65.88
standardized, 2020 (415 to 5.11) (63.29 to 91.56) (5.53 to 6.85) (73.37 to 104.96) (2.73 10 3.81) (54.01t0 78.66)
el el 3721 707 _31.01 6.25 4557 7.90

(-51.30 to -40.75)

(-12.50 to -3.75)

Percent change (%)
in rate, age standardized
2010-2020

-23.86
(-27.57 to -20.17)

-1.40
(-3.11t0 0.19)

-22.81
(-27.35 to -18.16)

-2.48
(-4.45 t0 0.71)

2515
(-29.40 to -20.44)

-0.08
(-2.33 t0 1.96)

During each annual GBD Study cycle, population health estimates are produced for the full time series. Improvements in statistical and geospatial modeling methods and the addition of new data
sources may lead to changes in past results across GBD Study cycles. GBD= Global Burden of Disease Study; Ul = uncertainty interval.

1. Institute for Health Metrics and Evaluation. Global Burden of Disease Study. 2020 [cited 2023 Jul 9]. Cardiomyopathy and myocarditis — Level 3 cause. Available from:
https://www.healthdata.org/results/gbd_summaries/2019/cardiomyopathy-and-myocarditis-level-3-cause
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United States Heart Failure Age-Adjusted Mortality Rate
Per 100,000 Among Individuals Age 25+ Years'
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Heart failure is indicated by codes ICD-
10150.0, 150.1, 150.9. The parentheses
represent 95% confidence intervals
(CI). ClI = confidence internal; ICD =
International Classification of Diseases;
HF = heart failure; US = United states

1. Centers for Disease Control and
Prevention. CDC WONDER. [cited
2023 Jul 9]. Underlying Cause of
Deaths, 1999-2020. Available from:
https://wonder.cdc.gov/Deaths-by-
Underlying-Cause.html

hfsa.org/hf-stats

Non-Hispanic Non-Hispanic Non-Hispanic . .
American Indian | Asian or Pacific | Black or African No""v"]?& ol Hispanic
or Alaska Native Islander American
Heart Failure
2020 211 12.9 414 33.1 18.8
(18.8-23.4) (12.3-13.5) (40.6-42.2) (32.9-33.4) (18.2-19.4)
2015 23.2 1.2 35.9 32.1 175
(20.4-26.0) (10.6-11.9) (35.1-36.8) (31.8-32.3) (16.9-18.1)
2010 24.6 10.3 30.5 21.5 15.4
(21.2-281) (9.5-11.1) (29.7-31.4) (27.3-27.8) (14.7-161)
All-Cause Mortality
2010 1503.2 710.6 1640.2 1256.1 1088.9
(1484.3-1522.1) (706.1-715.1) (1635.2-1645.2) (1254.5-1257.8) (1084.8-1093.0)
2010 1194.9 993.4 1300.5 1134.8 786.3
(1176.1-1213.6) (588.7-598.2) (1295.7-1305.3) (1133.3-1136.4) (782.3-790.2)
2010 1213.2 639.8 1369.7 1137.0 8371
(1191.4-1235.0) (633.9-645.7) (1364.3-1375.0) (1135.4-1138.6) (832.4-841.9)
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Absolute Deaths and Age-Adjusted Mortality Rates or

Heart Failure Mortality Stratified By Sex’

Year Absolute Deaths, n 100,(:\(;\(;\";)Bﬁlrati on Year Absolute Deaths, n 100,3&8"&35{& o

All-cause deaths related to heart failure

2018 178988 108.8 2018 187476 78.3

2019 186204 110.2 2019 191395 78.9

2020 208395 120.2 2020 207527 84.6
Cardiovascular deaths related to heart failure

2018 113212 69.4 2018 178988 49.6

2019 118055 70.4 2019 186204 49.8

2020 121940 70.9 2020 208395 49.6

AAMR = age-adjusted mortality rates; HF = heart failure

1. Centers for Disease Control and Prevention and National Center for Health Statistics. National Vital Statistics System: Public Use Data File Documentation: Mortality

Multiple Cause-Of-Death Micro-Data Files, 2017 [Internet]. 2022 [cited 2023 Feb 2]. Available from: https://www.cdc.gov/nchs/nvss/mortality_public_use_data.htm
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EPIDEMIOLOGY AND OUTCOMES

*AAMR per 100,000 calculated by direct method using
2000 US Census as the standard population

tTAverage annual percent change calculated using
Joinpoint Regression Program version 4.7 (National
Cancer Institute)

FRural-urban status grouped based on the 2013 NCHS
Urban-Rural Classification Scheme for Counties

AAMR = age-adjusted mortality rate; AAPC = average
annual percentage change; HF = heart failure; NCI =
National Cancer Institute

1. Pierce JB, Shah NS, Petito LC, Pool L, Lloyd-Jones
DM, Feinglass J, et al. Trends in Heart Failure-
Related Cardiovascular Mortality in Rural Versus
Urban United States Counties, 2011-2018: A Cross-
Sectional Study. PLoS One. 2021;16(3):e0246813.
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Age-adjusted Mortality Rates and Average Annual Change in

Heart Failure-Related Mortality Between Rural Versus Urban Adults’

AAMR 2011 AAMR 2018 AAMR 2011 AAMR 2018 AAMR 2011 AAMR 2018

(per 100,000 (per 100,000 AAPC? (per 100,000 (per 100,000 AAPC? (per 100,000 (per 100,000 AAPC?

population)*  population)* population)*  population)* population)* population)*
Rural*
Overall 65.3 73:2 L) 13.6 18.0 +4.6 2447 264.5 =13

(64.3-66.3) | (72.2-74.2) | (1.4-2.4) (131-141) | (17.5-18.6) | (3.7-5.5) | (240.8-2487) | (260.7-268.3) | (0.9-1.8)
Black 80.5 88.7 +1.9 27.0 327 +4.2 266.3 2831 +1.0
women (74.8-86.3) | (83.0-94.5) (0.8-3.1) (23.5-30.5) | (28.8-36.7) (1.6-6.7) (243.7-288.9) (261.5-304.7) (0.2-1.9)
White 514 557 +1.3 8.5 11.0 +41 200.2 210.9 +0.9
women (50.2-52.5) | (54.5-56.9) (0.6-2.0) (7.9-9.0) (10.3-11.6) (2.6-5.6) (195.2-205.1) (206.1-215.7) (0.2-1.5)
Black 106.4 13141 +3.2 359 52.3 +6.1 350.8 404.4 +2.0
men (98.5-114.2) | (123.3-138.9) | (1.9-4.5) | (31.8-40.0) | (47.4-57.3) | (3.7-8.5) | (318.7-382.8) | (374.2-4347) | (11-2.9)
White 772 86.8 +2.0 15.6 20.8 +4.5 291.0 316.1 +1'5
men (75.6-78.8) | (85.3-88.4) | (1.5-2.5) (14.8-16.4) | (19.8-21.7) | (3.7-5.4) | (284.5-2976) | (309.8-322.4) | (11-2.0)
Urban?
Overall 518 57.2 BT 9i5 12.8 +4.4 198.5 198.5 52

(51.4-52.2) | (56.8-57.6) | (1.2-2.) (9.3-9.7) | (12.6-13.0) | (4.0-4.9) | (196.8-200.2) | (196.8-200.2) | (0.7-1.7)
Black 56.2 64.6 +2.3 15.4 19.8 8.6 197.7 197.7 +1.9
women (54.5-57.9) (63.0-66.1) (1.7-2.9) (54.5-57.9) (18.9-20.7) (2.7-4.5) (190.8-204.5) | (190.8-204.5) (1.3-2.6)
White 39.5 40.5 +0.7 5.2 6.4 +3.4 158.6 158.6 +0.3
women | (39.0-40.0) | (40.0-41.0) | (01-1.2) (5.0-5.4) (6.2-6.6) (2.4-4.4) | (156.5-160.7) | (156.5-160.7) | (-0.3-1.0)
Black 80.9 101.9 +3.3 271 377 +4.8 267.4 267.4 £
men (78.4-83.3) | (99.5-104.2) | (2.6-3.9) | (25.9-28.3) | (36.4-39.1) | (3.8-5.7) | (257.4-277.3) | (257.4-277.3) | (1.9-3.5)
White 62.0 69.0 +1.8 10.2 13.8 AH s 241.8 241.8 S
men (61.3-62.7) | (68.4-69.7) | (1.4-21) (9.9-10.5) | (183.5-141) | (4.2-4.9) | (238.8-244.8) | (238.8-244.8) | (0.9-1.8)

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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EPIDEMIOLOGY AND OUTCOMES

HF = heart failure; HFrEF = heart failure
with reduced ejection fraction; HFpEF =
heart failure with preserved ejection
fraction; IQR = interquartile range; NIS =
Nationwide Inpatient Sample.

1. Clark KAA, Reinhardt SW, Chouairi F,
Miller PE, Kay B, Fuery M, et al.
Trends in Heart Failure
Hospitalizations in the US from 2008
to 2018. J Card Fail. 2022
Feb;28(2):171-80.

2. Elbadawi A, Dang A, Elgendy Y,
Thakker R, Albaeni A, Omer MA, et
al. Age-specific trends and outcomes
of hospitalizations with acute heart
failure in the United States. Int J
Cardiol. 2021 May 1;330:98-105.
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Trends in Heart Failure Hospitalizations by Age'2

Category Timespan Trend Source
Age at Hospitalization Median [IQR]

HFrEF 2008-2018 74.0 [74.0-83.0] to 71.0 [59.0-81.0], p<0.001 NIS™
HFpEF 2008-2018 | 78.0 [67.0-86.0] to 77.0 [66.0-85.0], p<0.001 NIS®
Hospitalization Rates Annual Percentage Change

Age = 65 years 2004-2014 -4.5%, p<0.05 NIS?
Age = 65 years 2014-2018 2.8%, p<0.05 NIS?
Age 18-64 years 2004-2013 -2.3%, p<0.05 NIS?
Age 18-64 years 2013-2018 7.0%, p<0.05 NIS?
In-Hospital Mortality Mortality Rate

Age 18-34 years 2002-2016 | 2.2% to1.6%, p=0.13 NIS®
Age 35-44 years 2002-2016 1.5% t0 1.0%, p=0.01 NIS®
Age 45-54 years 2002-2016 1.7% to 1.3%, p<0.001 NIS®
Age 55-64 years 2002-2016 2.4% t01.7%, p<0.001 NIS®
Age 65-74 years 2002-2016 3.5% to 2.3%, p<0.001 NIS'™
Age = 75 years 2002-2016 5.8% to 3.8%, p<0.001 NIS*™

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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EPIDEMIOLOGY AND OUTCOMES

EF = Ejection Fraction; HF = heart
failure; HFpEF = heart failure with
preserved ejection fraction; HFrEF =
heart failure with reduced ejection
fraction

103. Arundel C, Lam PH, Gill GS, Patel
S, Panjrath G, Faselis C, et al.
Systolic Blood Pressure and
Outcomes in Patients with Heart
Failure with Reduced Ejection
Fraction. J Am Coll Cardiol. 2019
Jun 25;73(24):3054-63.

104. Tsimploulis A, Lam PH, Arundel C,
Singh SN, Morgan CJ, Faselis C, et
al. Systolic Blood Pressure and
Outcomes in Patients with Heart
Failure with Preserved Ejection
Fraction. JAMA Cardiol. 2018 Apr
1;3(4):288-97. .
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Outcomes in Two Cohorts from Organized Program to Initiate Lifesaving Treatment in
Hospitalized Patients with Heart Failure (OPTIMIZE-HF) by Ejection Fraction

HFrEF'3 HFpEF'"*
0

Events, No. (%) (EF<40%: n=2378) (EF250%; n=1802)
30 Days

All-cause mortality 139 (5.8%) 136 (7.5%)
All-cause readmission 559 (23.5%) 436 (24.2%)
HF readmission 244 (10.3%) 162 (9.0%)
All-cause readmission or all-cause mortality 648 (27.2%) 512 (28.4%)
HF readmission or all-cause mortality 362 (15.2%) 276 (15.3%)
12 Months

All-cause mortality 741 (31.2%) 627 (34.8%)
All-cause readmission 1625 (68.3%) 1166 (64.7%)
HF readmission 896 (37.7%) 497 (27.6%)
All-cause readmission or all-cause mortality 1807 (76.0%) 1322 (73.4%)
HF readmission or all-cause mortality 1321 (55.6%) 922 (51.2%)

JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006

QQHFSA

HEART FAILURE SOCIETY OF AMERICA




Q JHFSTATS"

EPIDEMIOLOGY AND OUTCOMES

Hospital Discharges for HFrEF and HFpEF Stratified by Region’

All HF HFYEF HF pEF

(6,403,626) (n= 3,858 341) (n= 2,545 286) el
Northeast 21.3% 20.2% 22.9% <0.001
Midwest 24.2% 241% 24.3% <0.001
South 39.2% 401% 37.8% <0.001
West 15.3% 15.6% 14.9% <0.001

HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction

1. Adapted from Afzal A, van Zyl J, Nisar T, Kluger AY, Jamil AK, Felius J, et al. Trends in Hospital Admissions for Systolic and Diastolic Heart Failure in the United States
Between 2004 and 2017. Am J Cardiol. 2022 May 15; 171:99-104.
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Magnitude of Benefit of Guideline Directed Medical Therapy

T —— Demonstrated in Randomized Controlled Trials’

HF Guidelines113 and adapted with

permission from Fonarow GC et al. Am NNT for RR Reduction
Lot L A RR Reduction in 2 Year Mortality Reduction in HF

for ACE inhibitor (or ARB). Mortality (%) Mortality (%) (Standardized Hospitalization
ACEi = angiotensin-converting enzyme to 36 mo) (o/ )
inhibitor; ARB = angiotensin receptor .

blocker; ARNi = angiotensin receptor -
neprilysin inhibitor; GDMT: guideline
directed medical therapy; MRA =
mineralocorticoid receptor antagonists;
NNT = number needed to treat; RR .

reduction = relative risk reduction; ARNi* 16 25 27 21
SGLT2I = Sodium-Glucose

None — 35 — -

Cotransporter 2 Inhibitors ACE inhibitor
17 26 31
1. Updated from Yancy CW, Jessup M, or ARB
Bozkurt B, Butler J, Casey DE,

Guideline for The Management of
Heart Failure: A Report of the
American College of Cardiology

Foundation/American Heart MRA 30 12 6 35
Association Task Force on Practice
Guidelines. J Am Coll Cardiol. 2013 .
Oct 15;62(16):¢147-239. and adapted SGLT2i 17 10 22 31

with permission from Fonarow GC et
al. Am Heart J. 20111

QQHFSA

HEART FAILURE SOCIETY OF AMERICA

hfsa.ora/hf-stats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006




i HFSTATS"

EPIDEMIOLOGY AND OUTCOMES

Current Use of Guideline Directed Medical Therapy'-2

ACE/ARB/ . ACEi/ ; Beta -
ARNi ARNi ARB ACEi ARB Blocker MRA SGLT2i
Percentage of Patients on Treatment
ACEi = angiotensin-converting enzyme inhibitor; ARB EVOLUTION-HF 2023 73% 55% 62% 75% 58% %
= angiotensin receptor blocker; ARNi = angiotensin . . . . .
receptor - neprilysin inhibitor; BIOSTAT CHF = A CHAMP-HF 2018 2% 13% 60% 67% 33%
Systems Biology Study to Tailored Treatment in PINNACLE 2020 78% 9% 55% 28% 75%
Chronic Heart Failure; CHAMP HF = Change the
Management of Patients with Heart Failure; ESC — HF QUBLEY 010 i & sk Skt
= European Society of Cardiology. Heart Failure; ESC-HF 2013 92% 1% 24% 93% 67%
EVOLUTION HF = Utilization of Dapagliflozin and BIOSTAT-CHF 2017 85% 90%
Other Guideline Directed Medical Therapies in Heart
Failure Patients: A Multinational Observational Study Savarese et al. 2021 73% 45% 67% 76% 60%

Based on Secondary Data; MRA = mineralocorticoid
receptor antagonists; PINNICLE HF = Practice

Innovation and Clinical Excellence Registry; QUALIFY EVOLUTION-HF 2023 27% 18% 9% 24% 53%
= Quality of Adherence to Guideline

Percentage at 250% Target

Recommendations for Life-Saving Treatment in Heart il S ooty A% R Al . g
Failure Survey; SGLT2i = Sodium-Glucose BIOSTAT-CHF 2017 53% 40%
Lokransparar 4 nhiaiors QUALIFY 2016 63% 40% 52% 99%
1. Savarese G, Kishi T, Vardeny O, Adamsson Eryd S, Savarese et al. 2021 53% 28% 19% 30% 60%
Bodegard J, Lund LH, et al. Heart Failure Drug
Treatment-Inertia, Titration, and Discontinuation: A Percentage at Target
Multinational Observational Study (EVOLUTION
EVOLUTION-HF 2023 289 9 9 9 9 9
HF). JACC Heart Fail. 2023 Jan;11(1):1-14. il Dt " i oot il
2. Brownell NK, Ziaeian B, Fonarow GC. The Gap to CHAMP-HF 2017 17% 14% 18% 28% 7%
Fill: Rationale for Rapid !nitiatlion and Optim.al QUALIFY 2016 28% 7% 15% 1%
Titration of Comprehensive Disease-modifying
Medical Therapy for Heart Failure with Reduced ESC-HF 2013 29% 24% 18% 31%
Ejection Fraction. Card Fail Rev. 2021 Mar;7:e18. BIOSTAT-CHF 2017 220, 27% 20% 12%

Savarese et al. 2021 30‘.’/0 - 15% 10% 12% 60% @ H FSA
hviisa oy InF-s tats JCF Bozkurt et al DOI:10.1016/j.cardfail.2023.07.006
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