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Learning Objectives:
• Evaluate the evidence supporting the use of SGLT2 inhibitors 

in the management of heart failure, including their impact on 
cardiovascular outcomes

• Discuss the limitations in the trials used for FDA approval of 
the SGLT2 inhibititors

• Understand the difference in benefit with SGLT2 inhibitors 
between systolic and diastolic dysfunction



SGLT2 inhibitors are miracles!

*Decrease mortality in CHF 

*Prevent progression of CKD 

*Prevent worsening of kidney disease with proteinuria even if there is no 
diabetes

**First generic October 2025!
**(Dapagliflozin)



“In the rosiglitazone group, as compared with the 
control group, the odds ratio for myocardial infarction 
was 1.43 (95% confidence interval [CI], 1.03 to 1.98; 
P=0.03)”

N Engl J Med 2007; 356:2457-
2471







Trial Design: Double Blind Placebo Control RCT

Population: DM2, GFR>30, History of CVD 

Intervention: Empagliflozin 10mg or 25mg or placebo

Primary Outcome: composite of death from cardiovascular causes, 
nonfatal myocardial infarction, or nonfatal stroke

Follow up: 3.1yrs

N Engl J Med 2015; 373:2117-2128











Primary Outcome: 

Death from cardiovascular causes: NNT 46 per 3.1yrs (at $600 
a month, 1 million dollars per life saved)

Nonfatal myocardial infarction: NS∞

Nonfatal stroke: NS∞









GAME PLAN FOR THIS LECTURE

*Evidence Around Heart Failure with Preserved Ejection Fraction

*Evidence Around Heart Failure with Reduced Ejection Fraction

*What this means for your practice and what to do Monday 
Morning
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HF PRESERVED EF
N Engl J Med 2021; 385:1451-1461

N Engl J Med 2022; 387:1089-1098



N Engl J Med 2021; 385:1451-1461



N Engl J Med 2021; 385:1451-1461

- 11,583 patients were screened for eligibility, 5988 patients randomized to 
empagliflozin (2997 patients) or placebo (2991 patients)
- 51% inclusion rate

INCLUSION CRITERIA
- New York Heart Association Class II–IV heart failure
- EF ≥ 40%
- NT-proBNP level greater than 300 pg/mL (> 900 pg/mL if the patient had 

atrial fibrillation) (78% of those excluded did not meet this criteria)



N Engl J Med 2021; 385:1451-1461

Trial Design: Double Blind Placebo Control RCT

Population: Mean age 72yrs, EF  ≥ 40% 

Intervention: Empagliflozin 10 mg daily or placebo

Primary Outcome: Composite of cardiovascular death or 
hospitalization for heart failure 

Follow up: 26 Months



N Engl J Med 2021; 385:1451-1461







N Engl J Med 2021; 385:1451-1461



Hospitalization for heart failure occurred in 8.6% of patients 
in the empagliflozin group and 11.8% patients in the placebo 
group (hazard ratio, 0.71; 95% CI, 0.60 to 0.83)

Number Needed to Treat [NNT] = 32 per 26 months



HF PRESERVED EF
N Engl J Med 2021; 385:1451-1461

N Engl J Med 2022; 387:1089-1098



N Engl J Med 2022; 387:1089-1098



N Engl J Med 2022; 387:1089-1098

- 10,418 patients were screened for eligibility, 6263 patients randomized to 
Dapagliflozin (3131 patients) or placebo (3132 patients)
- 60% inclusion rate

INCLUSION CRITERIA
- New York Heart Association Class II–IV heart failure
- ejection fraction ≥ 40%
- NT-proBNP level greater than 300 pg/mL (> 600 pg/mL if the patient 

had atrial fibrillation) (Didn’t give inclusion failure breakdown)



N Engl J Med 2022; 387:1089-1098

Trial Design: Double Blind Placebo Control RCT

Population: Mean age 72yrs, EF  ≥ 40% 

Intervention: Dapagliflozin 10 mg daily or placebo

Primary Outcome: Composite of worsening heart failure (defined as an unplanned 
hospitalization for heart failure or urgent visit for heart failure) or cardiovascular 
death

Follow up: 2.3 years



N Engl J Med 2022; 387:1089-1098







N Engl J Med 2022; 387:1089-1098



Hospitalization for heart failure (10.5% vs 
13.3%; HR 0.77; 0.67 - 0.89;

NNT = 36 over 2.3 years



Empagliflozin NNT = 32 per 26 mths to 
prevent one hospitalization

Dapagliflozin NNT = 36 over 2.3 yrs to 
prevent one hospitalization

*****LET’S AGREE--ABOUT 35 PER 26 
MONTHS*****



35 patients HFpEF x 26 months x $400 per month = 

$364,000 to prevent one hospitalization 
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58% Included!
New York Heart Association (NYHA) class II, III, IV
NT-proBNP ≥600 pg per milliliter or ≥400 pg if 
hospitalized for heart failure in the previous 12mths
If atrial fibrillation or atrial flutter on EKG, BNP level of at 
least 900pg



Trial Design: Double Blind Placebo Control RCT

Population: HFrEF EF ≤40%, and NYHA II-IV symptoms

Intervention: Dapagliflozin 10 mg daily or placebo

Primary Outcome: Composite of worsening heart failure (defined as 
an unplanned hospitalization for heart failure or urgent visit for 
heart failure) or cardiovascular death

Follow up: 18.2 months 

N Engl J Med 2019; 381:1995-2008











MONDAY MORNING PERSPECTIVE 

NNT of 21 over 18 months to prevent a composite of 
worsening heart failure or cardiovascular death

NNT for hospitalization = 27
NNT for Cardiovascular Death = 53





N Engl J Med 2020; 383:1413-1424



Only 51% included! 
LVEF ≤ 40% with NYHA functional class II, III or IV AND
EF ≥36% to ≤40%: elevated NT-proBNP at Visit 1 ≥2500 pg/ml
EF ≥31% to ≤35%: elevated NT-proBNP at Visit 1 ≥1000 pg/ml
EF≤30%: elevated NT-proBNP at Visit 1 ≥600 pg/m



N Engl J Med 2020; 383:1413-1424

Trial Design: Double Blind Placebo Control RCT

Population: HFrEF EF ≤40%, and NYHA II-IV symptoms

Intervention: Empagliflozin 10 mg daily or placebo

Primary Outcome: Composite of hospitalization for heart failure or 
cardiovascular death

Follow up: 16 months 









N Engl J Med 2020; 383:1413-1424



N Engl J Med 2020; 383:1413-1424

NNT of 20 to prevent 1 hospitalization at 
16 months of follow up





N Engl J Med 2021; 384:117-128



● T2D with HF (any %)
● Admitted to the 

hospital or urgent HF 
visit to ED, receiving IV 
diuretics in prior 3days

● B-type natriuretic 
peptide ≥150 pg/mL

79% 
INCLUSION!



N Engl J Med 2021; 384:117-128

Trial Design: Double Blind Placebo Control RCT

Population: HF, T2D and Recent DC from hospital/ED/urgent clinic 
getting IV diuretics

Intervention: Sotagliflozin 200-400 mg once daily or placebo

Primary Outcome: Composite of deaths from cardiovascular causes or 
hospitalizations and urgent visits for heart failure
Follow up: 9 months 









N Engl J Med 2021; 384:117-128



Monday Morning Review!

NNT of 5-- However, results are not reported separately for 
hospitalizations, which is the more important component of 
this outcome.



Trial Design: Double Blind Placebo Control RCT

Population: Patients admitted to the hospital with acute HF (any EF), N-terminal 
pro–B-type natriuretic peptide (NT-proBNP) ≥1600 pg/ml

Intervention: Empagliflozin 10 mg daily or placebo

Primary Outcome: composite of death from any cause, number of HF events and 
time to first HF event, or a 5 point or greater difference in change from baseline in 
the Kansas City Cardiomyopathy Questionnaire at 90 days assessed by win ratios

Follow up: 90 days

Nat Med. 2022; 28(3): 568–574.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8938265/


They combined HFpEF and HFrEF

They used win ratios

Individual trials didn’t show mortality benefit but 
now there is?



Monday Morning Summary Slide

Dapagliflozin 10 mg NNT for hospitalization = 27 at 18 mths
NNT for Cardiovascular Death = 53 at 18 mths

Empagliflozin 10 mg NNT of 20 for hospitalization at 16 mths 
No mortality benefit

Sotagliflozin- Decreased hospitalizations or urgent visits but 
we don’t know which one (NNT 5). 

No mortality benefit



Tampa, Fl

Dapagliflozin 10 mg - $241 per month

Empagliflozin 10 mg- $597 per month

Sotagliflozin- $619 per month



Tampa, Fl

Dapagliflozin 10 mg = $241 per month x 18 months x 
NNT 53 = $229,914 prevent one cardiovascular death ($117K 
for hospitalization) 

Empagliflozin 10 mg = $597 per month x 20months x 
NNT 20 = $238,800 prevent one hospitalization

Sotagliflozin= $619 per month x 9months x NNT 5 (for 
hospitalization or urgent care we don’t know)= $27,855



KEY PRACTICE 
POINTS!!!! 
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KEY POINTS
Diabetic patient- Empagliflozin prevents death from cardiovascular 
causes: NNT 46 per 3.1 yrs ($600 a month, 1 million dollars per life 
saved)

-HFpEF- SGLT2 inhibitors do not prevent death and cost roughly 
$364,000 to prevent one hospitalization

-HFrEF -Using Cox models, only Dapagliflozin has mortality benefit
(NNT 53) and comes at a cost of $229,914 prevent one cardiovascular 
death. (117,126$$$ dap for hospitalization)



Questions“
2023 Clinical Challenges

in Hospital Medicine
May 10-13
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