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Educational Goals:

• Review the expanded indication for use of 

Sacubatril/Valsartan across the spectrum of LV 

dysfunction. 

• Review the use of SGLT2 inhibitors in treatment of 

systolic heart failure irrespective of diabetes 

mellitus.

• Review the potential benefit of comprehensive 

disease-modifying pharmacological therapy for HF.
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Congestive Heart Failure-Definition
• A disorder of EITHER 

cardiac filling 

(diastole) or 

contraction (systole) 

resulting in symptoms 

of shortness of breath

• How do we know that 

the shortness of 

breath is due to heart 

failure and not 

another cause? What 

are the criteria for 

the diagnosis of heart 

failure?
Yturralde and Gaasch (2005) Prog Cardiovasc Dis 47(5): 314-9 



• Six million Americans 
have HF, 2.5% 
population
• Incidence: 400,000 
new cases of heart failure 
per year.
• Prevalence range 6-8% 
for individuals over age 
65 years.
• Prevalence rising in 
young and older 
patients. 

Circ Research (2021) 128: 1421-1434; Eur J HF (2020) 22: 1342-1356

Congestive Heart Failure Epidemiology



Therapies for Heart Failure

Acute & Chronic Systolic & Diastolic Heart Failure 

• Concepts and Classifications 

Intensive Review of Cardiology 
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Heart Failure: Evolution of a Pragmatic Concept 

Intensive Review of Cardiology 
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Illustrative Case
• A 63 year old woman with history of hypertension 

and BMI> 30 presents to your office after ER 

treatment for progressively worsening dyspnea. She 

was treated with one dose of iv furosemide in the 

ER resulting in improved symptoms and had BNP 

level 458 with TnI<0.01 x 3. 

• ER started Carvedilol 6.25 mg BID, lisinopril 5 mg 

daily and furosemide 20 mg daily. 

• She had LV EF 30-35% on echo in the ER no valvular 

heart disease noted. A repeat echo was obtained LV 

EF was 40-45% one month after ER visit. 

• Na 135, Cr 1.09, eGFR > 60, Glu 122

• How could you change her medical therapy?





Mechanism of Action: ARNI



N Engl J Med (2014) 371: 993-1004





Expanded Indication for Sacubatril/Valsartan 
Treatment



Expanded Indication for Sacubatril/Valsartan 
Treatment

• Sacubatril/Valsartan reduces rate of HF hospitalization and CV death

Across a range of LV EF up to 60%



Mechanisms of Action of SGLT2 Inhibitors

JACC: Basic and Translational Science (2020) 5: 632-644



Mechanisms of Action of SGLT2 Inhibitors

Curr Cardiol Rep (2019) 21: 130



DAPA-HF Design

Inclusion:

• NYHA class II-IV

• LVEF ≤40%

• NT-proBNP ≥600 pg/ml*

Exclusion:

• eGFR <30 ml/min/1.73 m2

• SBP <95 mmHg

• type 1 diabetes

N=2371

N=2373

Placebo

Dapagliflozin
10 mg once daily

≥844 Primary endpoints

Composite of: 

• CV death

• HF hospitalization

• Urgent HF visit

Day  −14

Visit 6  etc.Visit 1 Visit 5Visit 4Visit 3Visit 2

Day 120Day 60Day 0 Day 14 Every 120 days

Enrollment Randomization

*≥400 pg/ml if HF hospitalization within ≤12 months; ≥900 pg/ml if atrial fibrillation/flutter

4,744 patients   20 countries

Event-driven

N Engl J Med (2019) 381: 1995-2008



Placebo

Primary composite outcome 

HR 0.75 (0.63,0.90)

CV Death/HF hospitalization/Urgent HF visit

Dapagliflozin

Diabetes

Dapagliflozin

Placebo

Dapagliflozin

Placebo

HR 0.73 (0.60,0.88)

No Diabetes



Primary Endpoint

Composite of cardiovascular 

death

or heart failure hospitalization

25%     in risk 

P < 0.001

First Secondary Endpoint

Total (first and recurrent

heart failure hospitalizations)

30%      in risk

P < 0.001

Second Secondary Endpoint

Slope of decline in glomerular 

filtration rate over time

P < 0.001

(50%     in renal 

events)

SGLT2 Inhibition With Empagliflozin Is Effective in Heart Failure
With a Reduced Ejection Fraction With or Without Diabetes

Also achieved success on composite renal endpoint, KCCQ clinical summary 

score,

and total number of hospitalizations for any reason (all nominal P < 0.01)

N Engl J Med (2020) 383: 1413-1424



EMPEROR-Reduced Trial

• Double-blind, placebo-controlled, randomized trial of 3730 patients in 

565 centers in 20 countries 

• Men and women with mild, moderate or severe heart failure due to 

poor systolic function of the left ventricle, who were already receiving 

all appropriate treatments for heart failure

• With and without type 2 diabetes (half did not have diabetes)

• Randomly assigned to placebo or empagliflozin 10 mg once daily, 

which was added to existing treatment.  Study medication was 

continued for median of 16 months (up to 34 months)

• This was the second large-scale trial of a SGLT2 inhibitor in patients 

with a reduced ejection fraction.  DAPA-HF previously reported positive 

results with dapagliflozin, but EMPEROR-Reduced trial studied many 

patients with more advanced disease.

N Engl J Med (2020) 383: 1413-1424



Placebo

Empagliflozin

Empagliflozin Prevented Both Serious Heart Failure
and Serious Kidney Failure Events
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Hazard ratio 0.75 (25% reduction in risk)

(95% CI 0.65, 0.86), P < 0.0001

Hazard ratio 0.50 (50% reduction in risk)

(95% CI 0.32, 0.77), P = 0.0019

Cardiovascular Death or

Hospitalization for Heart Failure Composite Renal Endpoint



EMPEROR-Reduced: Safety

Empagliflozin (n=1863) Placebo (n=1863)

Serious adverse events 772 (41.4) 896 (48.1)

Related to cardiac disorder 500 (26.8) 634 (34.0)

Related to worsening renal function 59 (3.2) 95 (5.1)

Selected adverse events of interest

Volume depletion 197 (10.6) 184 (9.9)

Hypotension 176 (9.4) 163 (8.7)

Symptomatic hypotension 106 (5.7) 103 (5.5)

Hypoglycemia 27 (1.4) 28 (1.5)

Ketoacidosis 0 (0.0) 0 (0.0)

Urinary tract infections 91 (4.9) 83 (4.5)

Genital tract infections 31 (1.7) 12 (0.6)

Bone fractures 45 (2.4) 42 (2.3)

Lower limb amputations 13 (0.7) 10 (0.5)

N Engl J Med (2020) 383: 1413-1424



Key messages

The EMPEROR-Reduced trial with empagliflozin (when considered together
with results from the DAPA-HF trial with dapagliflozin) will have a major 
impact on the management of patients with chronic heart failure and a 
reduced ejection fraction, whether or not they have diabetes.

SGLT2 inhibitors have clinically important benefits, are given once daily, 
require no dose adjustment, and are well tolerated.

There is now compelling evidence that SGLT2 inhibitors should now be
added to currently recommended treatments for this disease.

EMPEROR-Reduced Trial Has Major
Implications for Clinical Practice

Sacubitril/valsartan

Beta-blockers (e.g., carvedilol)

Spironolactone and eplerenone

Empagliflozin and dapagliflozin

N Engl J Med (2020) 383: 1413-1424









Illustrative Case
• A 63 year old woman with history of hypertension 

and BMI> 30 presents to your office after ER 

treatment for progressively worsening dyspnea. She 

was treated with one dose of iv furosemide in the 

ER resulting in improved symptoms and had BNP 

level 458 with TnI<0.01 x 3. 

• ER started Carvedilol 6.25 mg BID, lisinopril 5 mg 

daily and furosemide 20 mg daily. 

• She had LV EF 30-35% on echo in the ER no valvular 

heart disease noted. A repeat echo was obtained LV 

EF was 40-45% one month after ER visit. 

• Na 135, Cr 1.09, eGFR > 60, Glu 122

• How could you change her medical therapy?



Illustrative Case-Changes to Medical 
Therapy

• Change Lisinopril to Entresto 24/26 mg BID

• Add Spironolactone or Eplerinone

• Consider addition of SGLT2 inhibitor if other changes well tolerated

• Encourage coronary angiography and exercise/weight loss program

• Cardiac rehabilitation to facilitate



Eur Heart J, Volume 42, Issue 6, 7 February 2021, Pages 681–683, https://doi.org/10.1093/eurheartj/ehaa1012

The content of this slide may be subject to copyright: please see the slide notes for details.

Drug, interventional, and device treatment for 
heart failure with reduced ejection fraction 
(HFrEF)

https://doi.org/10.1093/eurheartj/ehaa1012


Questions?

Thank you for your attention


