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Goals

•Update diagnostic criteria for the effective 
management of patients with heart failure (HF)

• Integrate current guideline-directed medical therapy 
(GDMT) and newer outcome studies. 

•Develop new approaches to HF management in 
patients with/without diabetes with SGLT2 inhibitors. 

• Review best practices to achieve successful HF care



Comorbidity Associated With Each Type of HF: Present and Future 
Directions

Yoon S, Eom GH. Exp Mol Med. 2019;51(12):1-9.



Ejection Fraction Defined

Bozkurt B et al. Eur J Heart Failure. 2021,doi: 10.1002/ejhf.2115
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HF pathology: 
heart size, 
wall thickness 

Jessup M, Brozena SA. New Engl J Med. 2003; 

348(20):2007-2018



Classification of HF according to LVEF

Bozkurt B et al. Eur J Heart Failure. 2021,doi: 10.1002/ejhf.2115; Heidenreich PA et al. JACC. 2022; 79.17: e263-e421

LVEF: left ventricular ejection fraction

Type of HF According to LVEF Criteria

HFrEF (HF with reduced EF) LVEF ≤ 40%

HFimpEF (HF with improved EF) Previous LVEF ≤ 40% and a follow-up measurement of LVEF >40%

HFmrEF (HF with mildly reduced EF) LVEF 41% - 49%. Evidence of spontaneous or provokable increased 
LV filling pressures (e.g. elevated natriuretic peptide, noninvasive 
and invasive hemodynamic measurement

HFpEF (HF with preserved EF) LVEF ≥50%. Evidence of spontaneous or provokable increased LV 
filling pressures (e.g., elevated natriuretic peptide, noninvasive 
and invasive hemodynamic measurement
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Diagnosis of HF

Heidenreich PA et al. JACC. 2022; 79.17: e263-e421



Bozkurt B et al. Eur J Heart Fail. 

2021;23(3):352-380. 

Heidenreich PA et al. JACC. 2022; 79.17: 

e263-e421
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Circ Heart Fail. 2020;13:e007264.



Circ Heart Fail. 2020;13:e007264.

Multiple Levels of Influence on Racial Disparities in HF Incidence and Clinical Outcomes Once 
Clinical Disease has Manifested



 Heidenreich PA et al. Circ Heart Fail. 2013;6(3):606-619.

Projected HF: Race/ethnicity 2012-2030



Jain V, et al. JAMA Cardiol. 2022 Jul 27.

Trends HF–Related Age-Adjusted Mortality Rates,  Race/Ethnicity US 

Young Adults , 1999-2019, aP < .05.

APC indicates annual percent change



Modifiable RFs
▪ Hypertension, DM, obesity, LVH, smoking, and CKD are more 

common in AAs

Neurohormonal imbalances
and endothelial dysfunction

▪ Derangements in the RAS and adrenergic axes as well as 
impaired endothelial function are more common in AAs

Genetic polymorphisms – 
Least Common Cause

▪ Several polymorphisms associated with HF (beta 1 adrenergic 
receptor, alpha 2c receptor, aldosterone synthase, G protein, 
transforming growth factor beta, NO synthase, and 
transthyretin)

Socioeconomic factors and 
quality of care

▪ Low SES and discrimination from health care providers serve 
as barriers to attaining treatment goals in AAs

Why Are AAs More at Risk for HF?

Bahrami H, et al. ti-ethnic study of atherosclerosis. Arch Intern Med. 2008;168(19):2138-2145.   CW. Heart failure in African 
Americans: unique etiology and pharmacologic treatment responses. J Natl Med Assoc. 2003;95(1):1-9. Yancy CW. J Card Fail. 
2000;6(3):183-186. 4. Sharma A, et al. Cleve Clin J Med. 2014;81(5):301-311.



Which is the least convincing cause of most cases of 
heart failure in African American individuals? 

A. Modifiable risk factor

B. Neuronal or hormonal imbalances

C. Genetic polymorphism

D. Social economic factors and quality of care 

Yancy CW. J Card Fail. 2000;6(3):183-186
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Etiology of Heart Failure in African American Individuals

LVH=left ventricular hypertrophy. HF=heart failure.   MI=myocardial infarction

 

 .

HF

More common 

cause 

HF cases in blacks

MI

More common 

cause 

HF cases in whites

LVH

Hypertension Coronary Artery Disease

Adapted from Yancy CW. J Card Fail. 2003;9(5 Suppl):S210-
S215. 



HF 

Prevention 

in Older 

Patients 

Using 

Intensive 

BP 

Reduction

Upadhya B et al. JACC Heart Fail. 2019;7(12):1032-1041.



Guideline Directed Medical Therapy Stage C HFrEF: RTCs Magnitude of Benefits 

GDMT
RR Reduction in 

Mortality

NNT Mortality Reduction 

(Standardized to 

36 mo)

RR Reduction

in HF Hospitalizations

ACE inhibitor or ARB 17% 26 31%

Beta blocker 34% 9 41%

Aldosterone 

antagonist
30% 6 35%

Hydralazine/nitrate 43% 7 33%

SGLT-2 Inhibitors 17% 22 31%

Heidenreich PA et al. JACC. 2022; 79.17: e263-e421
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Standard Care Treatment with HFrEF 

Heart

Peripheral 

arteries

ACE-Is, ARBs/AA

Diuretics

β-blockers

Kidney

Fixed-dose 

Combination of I/H

Modified from Jessup M, Brozena S. N Engl J Med. 2003;348(20):2007-2018.
Heidenreich PA et al. JACC. 2022; 79.17: e263-e421
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SGLT2is



BEST 

African 

Americans

1 2.2

Relative risk of mortality

Non-African Americans

African 

AmericansBEST Non-

African 

Americans

Favors β-blockade

(N=627)

Shekelle PG et al. J Am Coll Cardiol. 2003;41:1529-1538. 

(N=2081)

BEST : No Survival Advantage with β-blocker 
Bucindolol in African Americans with HF



Heart Failure Drug Treatment: the HFrEF Fantastic Four

ARNI, angiotensin 
receptor/neprilysin 
inhibitor; 
CRT, cardiac 
resynchronization 
therapy; 
HTX, heart 
transplantation; 
LVAD, left ventricular 
assist device;
MRA, 
mineralocorticoid 
receptor antagonist; 
PVI, pulmonary vein 
isolation;   
TSAT, transferrin 
saturation.

Bauersachs J.. Eur Heart J. 2021;42(6):681-683.



Angioedema

• Inhibition of ACE may prompt ↓ angiotensin II 
production and ↑ bradykinin level

• Resulting in regional vasodilatation and ↑vascular 
permeability that are characteristic of angioedema. 

• Angioedema onset can occur even after long-term 
use of ACEIs

Bramante, RM and Rand, M. NEJM 2011; 365:e4. doi: 10.1056/NEJMicm1014034



Drugs Commonly Used for HFrEF (Stage C HF) 

Drug
Initial Daily 

Dose(s)
Max. Doses(s)

Mean Doses 

Achieved in RTCs

Beta Blockers

Bisoprolol
1.25 mg once 

daily
10 mg once daily 8.6 mg/d 

Carvedilol
3.125 mg 

twice daily

50 mg twice 

daily
37 mg/d 

Metoprolol 

succinate ER 

(metoprolol 

CR/XL)

12.5 to 25 mg 

once daily

200 mg once 

daily
15 mg/d 

Heidenreich PA et al. JACC. 2022; 79.17: e263-e421



Angioedema

Total Blacks Non-blacks

Chlorthalidone 8 / 15,255

0.1%

2 / 5,369

<0.1%

6 / 9,886

0.1%

Lisinopril 41 / 9,054

0.5%

23 / 3,210

0.7%

18 / 5,844

0.3%

p<.001 p<.001 p=.002

There were 3 cases (<0.1%) of angioedema in the amlodipine group (comparison to 

chlorthalidone not significant).

Wright JT,  et al. JAMA 2005:293:1595-1608



Incidence and Characteristics of Angioedema 
Associated With Enalapril

N=12,557

Hypertension treated with 

Enalapril

Black race (OR, 2.88; 95%CI, 1.72-4.82)



Sacubitril/Valsartan: Dual Neurohormonal 
Antagonism

Swedberg K. Nat Rev Cardiol. 2015;12(2):73-75.



Sacubitril/Valsartan

• FDA approved to reduce risk of CV death and hospitalization in patients with chronic 
HF (NYHA Class II-IV) and reduced EF

• ACC/AHA/HFSA Guidelines: 

• Recommend sacubitril/valsartan with: 

        - NYHA class II or III HF and reduced EF

             - Who tolerate an ACEi or ARB

• Replacement of ACEI/ARB with angiotensin receptor neprilysin inhibitor (ARNI)

• Recommended to further reduce morbidity/mortality 

• Close surveillance of serum potassium and creatinine (LOE I-BR)

Yancy CW et al. J Am Coll Cardiol. 2016;68(13):1476-1488.
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N=1050

A-HeFT Trial Summary



Fixed-dose I/H 518 463 407 359 313 251 13

Placebo 532 466 401 340 285 232 24

Taylor AL et al. N Engl J Med. 2004;351:2049-2057.
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Hazard ratio=0.57

A-HeFT: All-Cause Mortality

43% Decrease



Heart Failure: HFrEF Treatment

Heidenreich PA et al. JACC.
2022; 79.17: e263-e421

o Class IA: Hydralazine and isosorbide dinitrate 
(ISDN) for patients self-described as African 
Americans with NYHA III-IV HFrEF receiving 
optimal therapy to improve symptoms and reduce 
morbidity and mortality



Heart Failure  Readmission- Risk Factors 

• Clinical Factors

• Advanced age

• Renal disease

• Prior HF admission

• Black race

• Behavioral Factors

• Non-adherence

• Dementia

• Depression

Patient Centric Factors

Distressing symptoms

Unavoidable progression of illness

Influence of psychosocial factors

Good but imperfect self-care 

adherence

Health system failures

Eastwood et al. Can J Cardiol 2014;30:612-18; Krumholz et al. Am Heart J 2000;139:72-7; Allen 
et al. Circ Heart Fail 2012; 5: 672-79.;  Eapen et al. JACC-HF 2013; 1(3): 245-51



• Cognitive difficulties

• Impaired learning capabilities

• Poor communication skills

• Depression/Anxiety

• Adverse Coping Skills

• Lack of caregiver/family support

   

• Comorbidity burden                                                                                         

• Language barriers

• Financial constraints

• Transportation limitations

Albert et al. Circ Heart Fail; March 2015 1-26
Springerplus 2013 Jul16;2:320

On Admission to Hospital - Identify Barriers to 
Implementation of Treatment Plans



Cardiac Rehabilitation in HF

Forman DE, Farquhar W. Clin Geriatr Med. 2000;16(3):619-629; Balady GJ et al. Circulation. 2007;115(20):2675-2682; Piña IL. Curr Cardiol Rep. 2010;12(3):223-229; Flynn 
KE et al. JAMA. 2009;301(14):1451-1459.

• Specific exercise  prescription (intensity, frequency, 

duration, and progression of training)

• Together with behavioral and lifestyle risk reduction,

• Health education, and 

• Personal counseling



Cardiac Rehab Participation Rates by Race (601,000 Medicare Patients)

19.6% of eligible
 white patients
 participate 

7.8% of eligible
 black patients
 participate 

Cardiac Rehabilitation

https://millionhearts.hhs.gov/tools-protocols/tools/cardiac-
rehabilitation.html



Cardiac Rehabilitation

Only 10% of eligible patients 
with heart failure are referred 

Less than 3% of eligible patients 
with heart failure attend 
at least 1 session

https://millionhearts.hhs.gov/tools-protocols/tools/cardiac-
rehabilitation.html



https://millionhearts.hhs.gov/tools-protocols/tools/cardiac-rehabilitation.html



Which is true regarding referral for cardiac 
rehab? 

a) Younger people are referred more often than older people

b) Women are referred more often than men 

c) One of the best predictors of cardiac rehab is English speaking 

d) Minority individuals are more often referred to cardiac rehab
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Racial Differences SCD Hypertensive 

Patients:LIFE Losartan Study
Racial Differences SCD Hypertensive Patients: LIFE Losartan Study

Okin, Peter M., et al.
 Heart Rhythm 9.4 (2012): 531-537.



Sudden Cardiac Arrest (SCA) and Sudden Cardiac 
Death (SCD) higher in AAs vs. Whites

• Primarily higher burden of traditional and nontraditional (eg, sickle cell trait) 
CVD risk factors

• SCN5A-1103Y -common missense variant, of African ancestry, cardiac 
sodium channel gene. 

• SCN5A-1103Y interacts with QT-prolonging to promote ventricular 
arrhythmias at high risk for SC

• Gene-environment interaction:  SCN5A-1103Y (JHS-15.4%) and hypokalemia 
influences QT interval prolongation in AAs

• Out-of-hospital SCA: AAs 2X as likely to experience SCD
• AAs SCA on average >6 years younger than whites.
  

     

Circulation. 2017;136:e393-
e423



Kyndaron Reinier et al. Circulation. 2015;132:380-387

Age-specific Incidence of Sudden Cardiac Arrest in Oregon 
Sudden Unexpected Death Study (Oregon SUDS), 2002 to 
2005
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