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Learning Objectives

1. Heart Failure Demographics/Epidemiology

2. 2017 ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA Guideline 
for the Management of Heart Failure

3. 2021 Update to The 2017 ACC Expert Consensus Decision Pathway for 
Optimization of Heart Failure Treatment: Answers to 10 Pivotal Issues 
about Heart Failure with Reduced Ejection Fraction (HFrEF)



Heart Failure in the United States
➢ Prevalence 2013-2016 6.2 million Americans

➢ Projections:

➢ HF prevalence will increase 46% from 2012-2030 ~ 8 million people >=18y/o with HF

➢ Lifetime risk for HF 20-45% at age 45 y/o – 95 y/o

➢ Lifetime risk for HF occurring for people with BP> 160/90mmHg is 1.6X’s of those with BP<120/90mmHg

➢ Traditional risk factors account for considerable proportion of HF risk:  CHD, HTN, DM, obesity, smoking are responsible for 52% of incident HF cases

➢ At least 1 HF risk factor is present in up to 1/3 of the US adult populations

➢ Healthy dietary and lifestyle factors (normal weight, no tob, regular physical activity, moderate alcohol intake, consumption of breakfast 
cereals/fruits/vegetables) were related to lower risk of HF  

➢ Non-traditional risk factors:  laboratory (BNP, IL6, CRP, Cr, high HCT, low HgB, albumin, hs-trop), PVCs, FEV1/FVC, SES, LV function, FHx & genetics

➢ 1,000,000 new HF diagnoses annually

➢ 300,000 – 800,000 Americans with advanced heart failure

➢ 809,000 hospital discharges with primary HF/year

➢ If HF diagnosis → 83% w/at least 1 hospitalization and 43% hospitalized at least 4 times!

➢ 932,000 physician office visits with primary diagnosis of HF

➢ Overall mortality ~ 29.6% at 1 year and 50% at 5 years

➢ Mortality after AHF hospitalization at 30-day = 10.4%, 1-year = 22% and 1-year = 42.3%

➢ $30.7 billion 2012 → $69.8 billion in 2030 (127% increase) which is ~ $244/every US adult

➢ 50% 2/2 HF hospitalizations





Process of cardiac remodeling involves 
neurohormonal activation (SNS, RAAS, 
Endothelin,…adverse cardiac remodeling











Stages in the Development and Progression of Heart Failure





Acute Heart Failure Hospitalization:
1.  ACM after Each Subsequent HF hospitalization
2.  CV Death or HF hospitalization Likelihood after each hospitalization
3.  recent prior HF hospitalization is associated with increased risk of clinical events in both reduced and preserved EF



❖ In-hospital

❖ Length of stay (mean) 6.2 days

❖Mortality rate 4.1 —> 19.76%

❖ Hospital readmissions

❖ 20% at 30 days

❖ 50% at 6 months

Fonarow GC et al. J Card Failure. 2003;9:S79 
Jong P et al. Arch Intern Med. 2002;162:1689 

Acute Heart Failure: 



Van Diepen S, et al. Circulation. 2017;136:e232-e268.



Pathophysiology of cardiogenic shock and potential treatment targets. The pathophysiological concept of the expanded cardiogenic shock spiral and

treatment targets. CABG, coronary artery bypass grafting; eNOS, endothelial nitric oxide synthase; iNOS, inducible nitric oxide synthase; LVEDP, left
ventricular end diastolic pressure; NO, nitric oxide; PCI, percutaneous coronary intervention; SIRS, systemic inflammatory response syndrome; SVR,

systemic vascular resistance; TNF, tumor necrosis factor. (Reproduced and adapted, with permission, from H Thiele et al: Shock in acute myocardial

infarction: The Cape Horn for trials? Eur Heart J 31: 1828, 2010.)

Citation: Cardiogenic Shock and Pulmonary Edema, Jameson J, Fauci AS, Kasper DL, Hauser SL, Longo DL, Loscalzo J. Harrison's Principles of Internal Medicine, 20e; 2018. Available 

at: https://accesspharmacy.mhmedical.com/content.aspx?bookid=2129&sectionid=192032185 Accessed: January 31, 2020

Copyright © 2020 McGraw-Hill Education. All rights reserved







SCAI Shock Stages A through E….
Associated Cardiac Intensive Care Unit and 
Hospital Mortality in Each SCAI Shock Stage













Important 
Pathophysiological

Targets in
Chronic,

Hemodynamically 
Stable

HFrEF (EF<=40%)
and 

Treatments







Pharmacologic Therapy for HFrEF
(<=40%):
✓ ACEi, ARB, ARNI
✓ Beta Blockers
✓ MRAs
✓ Hydralazine/ISDN
✓ Ivabradine
✓ SGLT2i







The Newest Therapy For Heart Failure with Reduced EF…SGLT2i
(not in 2017 or 2021 consensus/updates)





Event-free survival & Overall survival 
with comprehensive disease-
modifying therapy vs conventional 
therapy (The Lancet 21 May 2020)



HEART FAILURE DEFINITIONS 
IN 

CONTEMPORARY 
CLINICAL

PRACTICE GUIDELINES

GAPS IN CURRENT DEFINITIONS OF HEART FAILURE



CURRENT…
SELECTED 

CLASSIFICATION 
FRAMEWORKS 

USED 
FOR 

HEART FAILURE



CURRENT…SUMMARY OF DEFINITIONS OF Heart Failure (HF)
INCLUSION CRITERIA IN RECENT CLINICAL TRIALS: 

HF WITH REDUCED (HFrEF) & PRESERVED (HFpEF) EJECTION FRACTION 

HFrEF HFpEF





Proposed New Classifications of Heart Failure According to Ejection 
Fraction

✓ LVEF defines a group known to respond to life-prolonging therapy from RCTs

✓ LVEF provides prognostic information

✓ NOTE: 

✓ LVEF is not a singular measurement where LV function is assessed 
in isolation

✓ LV chamber volumes and other cardiac structural & 
functional parameters are important (HFpEF w/LV 
dilatation)

✓ Recognize the need to identify effective treatment strategies in HFmrEF, HFpEF
and HFimpEF:

✓ Growing body of evidence that GDMT for various EF’s may apply to 
other ranges and result in reverse remodeling and improvement in the 
LVEF

HF is heterogenous



✓UNIVERSAL DEFINITION 
OF HEART FAILURE:

1. SIMPLE BUT COMPREHENSIVE
2. NEAR UNIVERSAL APPLICABILITY
3. PROGNOSTIC AND THERAPEUTIC 
VALIDITY
4. ACCEPTABLE SENSITIVITY AND 
SPECIFITY



HF is a syndrome with…
➢ current or prior symptoms of HF 

and/or 
➢ signs caused by a structural 

and/or functional cardiac 
abnormality as determined by →
➢ EF of < 50%
➢ abnormal cardiac chamber 

enlargement
➢ E/E’ of > 25
➢ moderate/severe ventricular 

hypertrophy  
➢ moderate/severe valvular 

obstructive or regurgitant 
lesions 



Universal Definition of Heart Failure, continued….

Signs & symptoms corroborated by at least one of the following:

➢ Elevated natriuretic peptide levels

OR

➢ Objective evidence of cardiogenic pulmonary or systemic 
congestion by diagnostic modalities (rest or exercise):
➢ Imaging:  CXR, Echo w/evidence of elevated filling 

pressures

➢ Hemodynamics: right heart catheterization/PAC





Testing 
and 

Medication
Titration 
Following 
Diagnosis 

of 
HFrEF



Treatment Algorithm for Guideline—Directed Medical Therapy Including Novel Therapies

Thomas M. Maddox et al. J Am Coll Cardiol 2021; 

77:772-810.



Thomas M. Maddox et al. J Am 

Coll Cardiol 2021; 77:772-810.

Guideline-
Directed Medical 

Therapy 

Including Novel 
Therapies in the 

Expert Consensus 
Decision Pathway 
for Chronic Heart 

Failure



Guideline-
Directed 
Medical 
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Including 
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Guideline-
Directed Medical 

Therapy 

Including Novel 
Therapies in the 

Expert Consensus 
Decision Pathway 
for Chronic Heart 

Failure





➢ Indications for 
use of an:

1. ARNI, 
2. Ivabradine, 
3. SGLT2i



Dose Adjustments 
of 

Sacubitril/Valsartan 
for 

Specific Patient 
Populations



Contraindications 
and 

Cautions 
for 

Sacubitril/Valsartan
, 

Ivabradine 
and 

SGLT2 Inhibitors



Recommended 
Starting 

Dose 
of 

Ivabradine



Triggers for 
Heart Failure 

Patient
Referral to a 
Heart Failure

Specialist/
Program



Essential Skills 
for a 

Heart Failure Team



Potential Infrastructure Components 
to Support 

Team-Based Heart Failure Care



Reasons for
Nonadherence 

(World Health Organization)



Ten 
Considerations 

to 
Improve

Adherence



Specific Patient Cohorts 
in 

Heart Failure Care



Strategies to 
Reduce Patients’

Cost of Care



Helpful 
Information 

for
Completion 

of 
Prior 

Authorization 
Forms



UCI Health Advance Heart Failure & VAD Program
• Our Advanced HF Program also offer state-of-the-art 

treatments, including the latest drugs, PA pressure remote 
monitoring, Extracorporeal Membrane Oxygenation (ECMO), 
heart pumps like left ventricular assist device (LVAD), and daily 
assess to our advanced HF clinic.

• Goal to:
o Partner with our community providers in the care of 

Advanced HF patients 
o Make it easy for OC patients and their families to get 

advance HF Treatments locally
o Provide full work-up for VAD and Heart Transplant
o Collaborate with Transplant Center 
o Participate in shared care with our community providers
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UCI Health Advanced Heart Failure / LVAD Program

The Joint Commission Advanced HF Certification 
& 

DNV LVAD Certification

Since 2008
Advance since Aug’17

Since 2011 For the past 6 years Since 12/2019



Referral or Questions
Call UCI Health VAD Coordinator at

714-UC-HEART (714-824-3278)
Fax (714) 456-2842

UCI Health Advanced HF programs offer big advantages
Patients who get early, advanced care have fewer complications, shorter hospital stays

and better odds of a good outcome



Questions?

Thank you


