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Disclosures
• I have nothing to disclose
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Objectives
• Review the major recommendations from the 2021 American
College of Cardiology Expert Consensus Decision Pathway for
Heart Failure
• Evaluate the role of new therapies and treatment strategies for
patients with heart failure
• Identify practical considerations for the use of SGLT2 inhibitors
and angiotensin receptor‐neprilysin inhibitors in patients with
heart failure
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Bonus Objective
• Review the major recommendations from the 2022 American Heart
Association/American College of Cardiology/Heart Failure Society of
America Guidelines for Heart Failure Management
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Heart Failure
• Approximately 6 million adults in the United States have heart failure
• 1 million patients are newly diagnosed each year
• Single most common reason patients over 65 years old are hospitalized

JACC 2009;53:e1-e90; Circulation 2021;143:e254-e743
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Prognosis
• Five‐year survival after admission for heart failure compared to other
cancers

Eur J Heart Fail 2001;3:315-322
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JACC 2021;77:772‐810
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10 Pivotal Issues in Heart Failure with
Reduced Ejection Fraction
1.

How to initiate, add, or switch therapies to new evidence‐based guideline‐directed treatments
for HFrEF
How to achieve optimal therapy given multiple drugs for HF including augmented clinical
assessment (e.g., imaging data, biomarkers, and filling pressures) that may trigger additional
changes in guideline‐directed therapy
3. When to refer to an HF specialist
4. How to address challenges of care coordination
5. How to improve medication adherence
6. What is needed in specific patient cohorts: African Americans, older adults, and the frail
7. How to manage your patients’ costs and access to HF medications
8. How to manage the increasing complexity of HF
9. How to manage common comorbidities
10. How to integrate palliative care and the transition into hospice care
2.

JACC 2021;77:772‐810
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Take Home Points
• Evidence based beta‐blocker and renin‐angiotensin system blocker
(ARNI/ACEI/ARB) should be started; no preference for what to start
first
• Not necessary to achieve target doses of other guideline‐directed medical
therapy medications prior to starting aldosterone receptor antagonists

• Sodium/glucose cotransporter‐2 (SGLT‐2) inhibitors: expanding data
for heart failure with reduced ejection fraction (HFrEF)
• Practical advice on heart failure management, triggers for referral
• Tips to improve adherence
ARNI: angiotensin receptor‐neprilysin inhibitor
ACEI: angiotensin converting enzyme inhibitor
ARB: angiotensin receptor blocker

JACC 2021;77:772‐810
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Indications for ARNI and SGLT‐2 Inhibitors

JACC 2021;77:772‐810
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Dose Titration and Monitoring
• Titrate every 2 weeks to target dose or maximally tolerated doses
• Optimal GDMT within 3 to 6 months

• Aldosterone antagonists: recheck renal function/electrolytes 2‐3 days
following initiation and again in 7 days
• Check monthly for 3 months, then every 3 months

• SGLT‐2 inhibitors
• Dapagliflozin: ensure eGFR ≥ 30 mL/min/1.73 m2
• Empagliflozin: ensure eGFR ≥ 20 mL/min/1.73 m2
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https://doi.org/10.1016/j.cardfail.2022.02.01
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Mortality Benefit is in Chronic HF
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Summary
• Guideline‐directed medical therapy (GDMT) for heart failure with
reduced ejection fraction now includes 4 classes of medications
• Sodium/glucose cotransporter‐2 (SGLT‐2) inhibitors are hot right now
• Redefinition of heart failure stages to emphasize prevention
• Reclassification of heart failure by ejection fraction
• Include value statements for treatment based on cost per quality
adjusted life year gained
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https://doi.org/10.1016/j.cardfail.2022.02.01
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Heart Failure by Ejection Fraction
• Reduced EF (HFrEF): LVEF ≤ 40%
• Improved EF (HFimpEF): prior HFrEF with EF improved to >40%
• Mildly reduced EF (HFmrEF): EF 41%‐49%
• Preserved EF (HFpEF): LVEF ≥ 50%
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TRED‐HF ‐ Withdrawal of Heart Failure
Medications after Recovery

Lancet 2019;393:61‐73
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Heart Failure with Reduced Ejection Fraction
• Class 1 recommendations
•
•
•
•

Angiotensin receptor/neprilysin inhibitor (sacubitril/valsartan) or ACEI/ARB
Beta‐blockers: bisoprolol, carvedilol or metoprolol succinate
Aldosterone receptor antagonists: spironolactone or eplerenone
SGLT‐2 inhibitors: dapagliflozin or empagliflozin
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Why did my patient change from the gold
standard lisinopril to sacubitril/valsartan?

NEJM 2014;371:993‐1004
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Sacubitril‐Valsartan
• Monitor for hypotension
• Wash‐out period: 36 hours
• Initiate in patients hospitalized with acute heart failure in the absence
of contraindications
• Lower loop diuretic doses may be needed
• Kaliuretic effects of loops may be blunted with neprilysin inhibition

https://doi.org/10.1016/j.cardfail.2022.02.01; JACC 2021;77:772‐810
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Why is this patient who doesn’t have
diabetes on a diabetes medication?
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SGLT‐2 inhibitors
• Sodium‐glucose cotransporter 2
• Reabsorbs filtered glucose in the proximal tubule
• Primarily expressed in the kidney

• Inhibition result: urinary glucose excretion, osmotic diuresis
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Mechanism

NEJM 2015:373;974‐976
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SGLT‐2 inhibitors
• FDA approved medications
•
•
•
•

Canagliflozin (Invokana®) 2013
Dapagliflozin (Farxiga®) 2014
Empagliflozin (Jardiance®)2014
Ertugliflozin (Steglatro®) 2017
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Does treatment with dapagliflozin improve
cardiovascular outcomes in patients with
reduced ejection fraction with or without
diabetes?
NEJM 2019;381:1995‐2008
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DAPA‐HF
• 4744 patients with ejection fraction ≤ 40%
• Dapagliflozin 10 mg PO daily versus placebo
• Primary outcome: composite of worsening heart failure
(hospitalization or urgent visit requiring IV therapy) or cardiovascular
death

NEJM 2019;381:1995‐2008
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DAPA‐HF Results
Treatment Group
Endpoint

HR
(95% CI)

NNT

502
(21.2%)

0.74
(0.65‐0.85)

20

227
(9.6%)

273
(11.5%)

0.82
(0.69‐0.98)

53

237
(10%)

326
(13.7%)

0.7
(0.59‐0.83)

27

276
(11.6%)

329
(13.9%)

0.83
(0.71‐0.97)

44

Dapagliflozin
(n=2373)

Placebo
(n=2371)

Primary outcome

386
(16.3%)

Cardiovascular mortality
Hospitalization or urgent visit for heart
failure
All cause mortality

NEJM 2019;381:1995‐2008
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DAPA‐HF Safety
Treatment Group
Endpoint

P‐value

Dapagliflozin
(n=2368)

Placebo
(n=2368)

Discontinuation due to adverse event

111
(4.7%)

116
(4.9%)

0.79

Volume depletion

178
(7.5%)

162
(6.8%)

0.4

Major hypoglycemia

4
(0.2%)

4
(0.2%)

N/A

Diabetic ketoacidosis

3
(0.1%)

0
(0%)

N/A

NEJM 2019;381:1995‐2008
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Does treatment with empagliflozin improve
cardiovascular outcomes in patients with reduced
ejection fraction with or without diabetes?
NEJM 2020;183:1413‐1424
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EMPEROR‐Reduced
• 3730 patients with ejection fraction ≤ 40%
• Empagliflozin 10 mg daily versus placebo
• Primary outcome: composite of cardiovascular death or
hospitalization for worsening heart failure

NEJM 2020;183:1413‐1424
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EMPEROR‐Reduced Results
Treatment Group

HR
(95% CI)

NNT

462
(24.7%)

0.75
(0.65‐0.86)

19

187
(10%)

202
(10.8%)

0.92
(0.75‐1.1)

‐‐‐

Hospitalization for heart failure

246
(13.2%)

342
(18.3%)

0.69
(0.58‐0.81)
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All cause mortality

249
(13.4%)

266
(14.2%)

0.92
(0.77‐1.1)

‐‐‐

‐0.55 ± 0.23

‐2.28 ± 0.23

1.73
(1.1‐2.37)

Endpoint
Primary outcome
Cardiovascular mortality

Mean slope of change in eGFR –
mL/min/1.73m2 per year

Empagliflozin
(n=1863)

Placebo
(n=1867)

361
(19.4%)

NEJM 2020;183:1413‐1424
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EMPEROR‐Reduced Safety
Treatment Group
Endpoint

P‐value

Empagliflozin
(n=1863)

Placebo
(n=1863)

176
(9.4%)

163
(8.7%)

20 (2.2%)
7 (0.7%)

22 (2.4%)
6 (0.6%)

Urinary tract infections

91
(4.9%)

83
(4.5%)

Genital infections

31
(1.7%)

12
(0.6%)

NR

0
(0%)

0
(0%)

NR

Hypotension
Hypoglycemia
In patients with type 2 diabetes
In patients without type 2 diabetes

Diabetic ketoacidosis

NR

NR
NR

NEJM 2020;183:1413‐1424 Appendix

33

11

Meta‐analysis of EMPEROR‐Reduced and DAPA‐HF

Lancet 2020;396:813‐829

34

2022 ACC/AHA/HFSA Guideline
COR

LOE

Recommendations

1

A

In patients with symptomatic chronic HFrEF, SGLT2i are recommended to reduce hospitalization for
HF and cardiovascular mortality, irrespective of the presence of type 2 diabetes

1

A

In patients with HFrEF, with current or previous symptoms, use of 1 of the 3 beta blockers proven to
reduce mortality is recommended to reduce mortality and hospitalizations

1

A

In patients with HFrEF and NYHA class II to III symptoms, the use of ARNI is recommended to reduce
morbidity and mortality

A

In patients with HFrEF and NYHA class II to IV symptoms, an MRA is recommended to reduce
morbidity and mortality, if estimated GFR is > 30 mL/min/1.73 m2 and serum potassium is
< 5 mEq/L

1

https://doi.org/10.1016/j.cardfail.2022.02.01

35

Optimal Implementation of GDMT in HFrEF
Medication

HF patient Population
Eligible for Treatment

Current HF population
eligible for treatment
and untreated

Potential Lives Saved
per Year

Sensitivity range

Beta‐Blocker

2,512,560

361,809

12,922

6,616‐22,329

Aldosterone receptor
antagonist

603,014

385,326

21,407

10,960‐11500

ARNI
(sacubitril/valsartan)

2,287,296

2,287,296 (100%)

28,484

18,230‐41,017

SGLT‐2 inhibitor

2,132,800

2,132,800 (100%)

34,125

21,840‐49,140

96,938

57,646‐149477

Total

Am Heart J 2011;161:1024‐1030; JAMA Cardiology 2016;1:714‐717; JAMA 2020;5:948‐851
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SGLT‐2 Inhibitors
• May contribute to volume depletion
• Caution with dapagliflozin when CrCL < 30 mL/min/1.73 m2
• Caution with empagliflozin when CrCl < 20 mL/min/1.73 m2
• Monitor for mycotic genital infections, urinary tract infections
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Heart Failure with
Preserved Ejection Fraction
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Does treatment with sacubitril‐valsartan improve
outcomes in patients with heart failure with
preserved ejection fraction?
NEJM 2019;381:1609‐1620
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PARAGON‐HF
• 4822 patients, randomized, active‐comparator trial
• Preserved ejection fraction (EF 45% or higher)
• Sacubitril/valsartan versus valsartan
• Primary outcome: total hospitalizations for heart failure and
cardiovascular mortality
• Secondary outcomes: change in NYHA class, worsening renal function, change
in symptoms

NEJM 2019;381:1609‐1620
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PARAGON‐HF Results
Sacubitril‐valsartan
(n = 2407)

Valsartan
(n = 2389)

Ratio
(95% CI)

NNT

Cardiovascular death or
hospitalization for heart failure ,
no. (%)

894
(37.1%)

1009
(42.2%)

RR 0.87
(0.75‐1.01)

‐‐‐‐‐

Cardiovascular death

204
(8.5%)

212
(8.9%)

HR 0.95
(0.79‐1.16)

‐‐‐‐‐

Hospitalization for heart failure

690
(28.7%)

797
(33.4%)

RR 0.85
(0.72‐1)

‐‐‐‐‐

All cause mortality

342
(14.2%)

349
(14.6%)

HR 0.95
(0.84‐1.13)

‐‐‐‐‐

Endpoint

NEJM 2019;381:1609‐1620
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Circulation 2020;;141:352–361
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Heart Failure Specific FDA Indication
Sacubitril/valsartan is indicated:
• To reduce the risk of cardiovascular death and hospitalization for
heart failure in adult patients with chronic heart failure. Benefits
are most clearly evidence in patients with left ventricular ejection
fraction (LVEF) below normal (1.1)

Entresto [product information]. East Hanover, NJ: Novartis Pharmaceutical Corporation; 2019
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Does treatment with empagliflozin improve
outcomes in patients with heart failure with
preserved ejection fraction?
NEJM 2021;185:1451‐1461

44

EMPEROR‐Preserved
• 5988 patients, randomized, placebo controlled trial
• Preserved ejection fraction (EF greater than 40%), with or without
diabetes
• Empagliflozin 10 mg daily versus placebo
• Primary outcome: hospitalization for heart failure or cardiovascular
mortality

NEJM 2021;185:1451‐1461
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EMPEROR‐Preserved Results
Endpoint

Empagliflozin
(n = 2997)

Valsartan
(n = 2991)

HR
(95% CI)

NNT

Cardiovascular death or
hospitalization for heart failure,
no. (%)

415
(13.8%)

511
(17.1%)

0.79
(0.69‐0.9)

31

Cardiovascular death

219
(7.3%)

244
(8.2%)

0.91
(0.76‐1.09)

‐‐‐

Hospitalization for heart failure

259
(8.6%)

352
(11.8%)

0.71
(0.6‐0.83)

32

All cause mortality

422
(14.1%)

427
(14.3%)

1
(0.87‐1.15)

‐‐‐

NEJM 2021;185:1451‐1461
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Heart Failure Specific FDA Indication
• Empagliflozin is a sodium‐glucose co‐transporter 2 (SGLT2)
inhibitor indicated:
• To reduce the risk of cardiovascular death and hospiutalization for
heart failure in adults with heart failure (1)

Jardiance [product information]. Ridgefield, CT: Boehringer Ingelheim Pharmaceuticals Inc; 2022
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2022 ACC/AHA/HFSA Guideline
COR

LOE

Recommendations

2a

B‐R

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

2a

B‐R

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

2b

B‐R

In select hospitalized patients with HFpEF, MRAs and ARNIs may be considered to decrease
hospitalizations, particularly in patients with LVEF on the lower end of this spectrum

2b

B‐NR

Among patients with current or previous symptomatic HFmrEF (LVEF 41%‐49%), use of
evidenced‐based beta blockers for HFrEF, ARNI, ACEI or ARB, and MRAs may be consider to
reduce the risk of HF hospitalization and CV mortality, particularly among patients with LVEF
on the lower end of this spectrum
https://doi.org/10.1016/j.cardfail.2022.02.01
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Lancet 2020;396:813‐829
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Additional Guideline Recommendations
• Amyloid treatment and screening
• Recommendations for management of:
•
•
•
•
•
•

Hypertension
Iron deficiency
Sleep disorders
Atrial fibrillation
Type 2 diabetes
Vulnerable populations

• Referral to a heart failure specialty team for patients who wish to
prolong survival
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Value Statements
Value

Recommendations

HIGH

ARNI instead of ACEI/ARB for symptomatic HFrEF
ACEI or ARB with prior or current symptoms of chronic HFrEF when ARNI is not feasible
Beta‐blocker with current or previously symptomatic HFrEF
Aldosterone antagonist for Class II to IV symptoms and HFrEF

INTERMEDIATE

SGLT‐2 inhibitor in symptomatic chronic HFrEF
Cardiac transplantation in patients with stage D (advanced) HF despite GDMT

LOW

Tafamidis in patients with heart failure with wild‐type or variant transthyretin cardiac
amyloidosis

https://doi.org/10.1016/j.cardfail.2022.02.01
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Summary
• The 2022 ACC/AHA/HFSA Heart Failure Guideline recommendations
for heart failure with reduced ejection fraction now include 4 classes
of medications
• SGLT‐2 inhibitors now play a role in the management of heart failure
with both reduced ejection fraction and mildly‐reduced/preserved
ejection fraction
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Post‐Assessment Questions
Which of the following are indications for the use of
both angiotensin receptor‐neprilysin inhibitors and
sodium‐glucose cotransporter inhibitors based the
2021 ECDP Update?
A. Heart failure with ejection fraction less than or equal to 40%
B. NYHA class II‐IV heart failure
C. Administered in conjunction with a background of guideline
directed medical therapy for heart failure
D. All of the above
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In patients with heart failure with preserved ejection
fraction, which of the following medications has
demonstrated improvements in the composite primary
outcome of cardiovascular death and heart failure
hospitalizations?
A. Metoprolol succinate
B. Empagliflozin
C. Lisinopril
D. Losartan
E. All of the above
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Which of the following are recommended by the ECDP
update regarding guideline directed medical therapy
titration for patients with heart failure with reduced
ejection fraction?
A. Medication adjustments should occur every 2 weeks but may be
titrated more rapidly in some patients
B. Continue to titrate until maximally tolerated dose or target doses are
achieved
C. Continue to titrate beyond target doses in all patients if tolerated
D. Both A&B
E. None of the above
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