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Overview

DAPA-HF 
Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure
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Learning 
Objectives

• Understand the goals and objectives of 
the DAPA-HF and EMPERO- reduced trials

• To explain both studies’ exclusion and inclusion 
criteria

• Outline methods and participant demographics
• Highlight significant study results and their 

clinical implications
• Closely examine the strengths and weaknesses 

of these studies and how they impact our 
recommendations to patients.



To prospectively evaluate the efficacy and safety of 
the SGLT2 inhibitor - Dapagliflozin in patients with 
heart failure and a reduced ejection fraction, 
regardless of the presence or absence of diabetes

DAPA-HF Trial
Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure



DAPA-HF trial
Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure

• Type: multicentered, randomized, double blind clinical trial

• Total follow up time: 18.2 months (02/2017 - 08/2018)

• Total participants: 4744 patients with HF with reduced EF of 40% or less

• Median age: 66 yo

• Locations: North America, South America, Europe and Asia

• Treatment group: Dapagliflozin 10 mg once daily (2373 patients)

• Control group: Placebo (2371 patients)

• Primary outcome: a composite of a first episode of worsening of HF or cardiovascular death

• Secondary outcome: a composite of hospitalizations for HF or cardiovascular death, change in total symptoms in Kansas City 
Cardiomyopathy Questionnaire (KCCQ), worsening renal function and death from any cause

• Funding: AstraZeneca



Procedures

• 14-day screening period
• 60 days after randomization: assess HF and volume status, adverse events, renal function 

and K+ levels 
• 4 month visit then every 4 months thereafter 
• Discontinued if pregnancy or diabetic ketoacidosis occurred 
• Dose reduction (Dapagliflozin 5 mg once daily of or placebo) or temporary discontinuation 

in case of an acute, unexpected decline in eGFR, volume depletion, or hypotension. 
Restart or increase dose once acute conditions resolved.



Methods
Inclusion criteria (eligibility requirements):

• EF ≤ 40%
• NYHA class II, III, or IV
• 18 years or older
• BNP ≥ 600

• BNP ≥ 400 if hospitalized for HF within last 12 months
• BNP ≥ 900 if have A.fib/A.flutter regardless of Hx of hospitalization for HF

• Continue standard HF therapy:
• Implantable cardioverter-defibrillator, cardiac resynchronization therapy or both
• Drug therapy: ACE-I, ARB, B-blocker, mineralocorticoid receptor antagonist

• If type 2 DM continue to take medications



Methods (cont) 

Exclusion criteria:

• Recent treatment with or unacceptable side effects associated 
with an SGLT-2 inhibitor

• Type 1 DM
• Symptoms of hypotension or a systolic BP of <95 mmHg 
• eGFR <30  



Characteristics Dapagliflozin
(N = 2373)

Placebo
(N = 2371)

Age - yr 66 ± 11.0 66.5 ± 10.8

Female sex – no. (%) 564 (23.8) 545 (23.0)

Body mass index 28.2 ± 6.0 28.1 ± 5.9

Race – no. (%)

White 1662 (70.0) 1671 (70.5)

Asian 552 (23.3) 564 (23.8)

Black 122 (5.1) 104 (4.4)

Region – no. (%)

Europe 1094 (46.1) 1060 (44.7)

Asia- Pacific 543 (22.9) 553 (23.3)

South America 401 (16.9) 416 (17.5)

North America 335 (14.1) 342 (14.4)

Characteristics of the patients at baseline



Characteristics of patients at baseline (cont.)

Characteristics Dapagliflozin
(N = 2373)

Placebo
(N = 2371)

NYHA functional classification – no. (%)

II 1606 (67.7) 1597 (67.4)

III 747 (31.5) 751 (31.7)

IV 20 (0.8) 23 (1.0)

Left ventricular ejection fraction - % 31.2 ± 6.7 30.9 ± 6.9

Median NT-proBNP (IQR) - pg/ml 1428 (857-2655) 1446 (857 – 2641)

Principle cause of heart failure – no. (%)

Ischemic 1316 (55.5) 1358 (57.3)

Nonischemic 875 (36.1) 830 (35.0)

Unknown 200 (8.4) 183 (7.7)

Hospitalization for heart failure 1124 (47.4) 1127 (47.5)

Heart Rate – beats/min 71.5 ± 11.6 71.5 ± 11.8

Systolic Blood Pressure – mm Hg 122.0 ± 16.3 121.6 ± 16.3

Mean of estimated GFR 66.0 ± 19.6 65.5 ± 19.3



Characteristics of patients at baseline (cont.)
Characteristics Dapagliflozin

(N = 2373)
Placebo
(N = 2371)

Atrial fibrillation 916 (18.6) 902 (18.0)

Diabetes mellitus 993 (41.8) 990 (41.8)

Heart failure medications – no (%)

Beta-blocker 2278 (96.0) 2280 (96.2)

Diuretic 2216 (93.4) 2217 (93.5)

Mineralocorticoid receptor antagonist 1696 (71.5) 1674 (70.6)

ACE inhibitor 1332 (56.1) 1329 (56.1)

ARB 675 (28.4) 632 (26.7)

Digitalis 445 (18.8) 442 (18.6)

Glucose-lowering medications – no./total no. (%)

Biguanide 504/993 (50.8) 512/990 (51.7)

Insulin 274/993 (27.6) 266/990 (26.9)

Sulfonylurea 228/993 (23.0) 210/990 (21.2)

DPP-4 inhibitor 161/993 (16.2) 149/990 (15.1)

GLP-1 receptor antagonist 11/993 (1.1) 10/990 (1.0)



Primary and secondary cardiovascular outcomes

Variable Dapagliflozin Placebo Hazard Ratio (95% CI) P value

Primary composite outcome – no (%) 386 (16.3) 502 (21.2) 0.74 (0.65 - 0.85) <0.001

Hospitalization or an urgent visit for heart failure 237 (10.0) 326 (13.7) 0.70 (0.59 - 0.83) NA

Cardiovascular death 227 (9.6) 273 (11.5) 0.82 (0.69 - 0.98) NA

Secondary outcomes

Total no. of hospitalizations for HF and cardiovascular death 567 742 0.75 (0.65 - 0.85) <0.001

Change in KCCQ total symptom score 6.1 ± 18.6 3.3 ± 19.2 1.18 (1.11 - 1.26) <0.001

Death from any cause – no. (%) 276 (11.6) 329 (13.9) 0.83 (0.71 - 0.97) NA

Safety outcomes

Volume depletion 177/2368 (7.5) 162/2368 (6.8) - 0.4

Renal adverse event 153/2368 (6.5) 170/2368 (7.2) - 0.36

Fracture 49/2368 (2.1) 50/2368 (2.1) - 1.0

Amputation 13/2368 (0.5) 12/2368 (0.5) - 1.0

Major hypoglycemia 4/2368 (0.2) 44/2368 (0.2) - NA

Diabetic ketoacidosis 3/2368 (0.1) 0 - NA

Fournier's gangrene 0 1/2368 (<0.1) - NA



Cardiovascular Outcomes



Primary Composite Outcome based on subgroups

Statistically significant Non-statistically significant

All patients

Age (≤

Male Female

White, Asian Black

Asia Europe, North America

NYHA Class II NYHA class III and IV

LVEF (≤ or > median)

NT-proBNP (≤ or > median)

Hx of hospitalization for heart failure No hx of hospitalization for HF

No A.fib/ flutter on enrollment EKG Presence of A.fib/ flutter on enrollment EKG

Presence or absence of Type 2 DM

Baseline eGFR ≥ or < 60

BMI ≥ 30 or < 30



Key findings

• Dapagliflozin provided consistent reduction in the incidence of primary and secondary cardiovascular 
outcomes across most prespecified subgroups

• The number of patients who would need to have been treated with Dapagliflozin to prevent one primary 
event was 21

• There were fewer reported symptoms on the Kansas City Cardiomyopathy Questionnaire in the 
treatment group

• Dapagliflozin was effective regardless of whether or not patients had diabetes

• Limitations: <5% of the patients were Black, only 23% were female and very few patients were in the 
NYHA class IV (<1%).



EMPEROR-Reduced
Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure

• Type: Double Blind, Multicenered Clinical trial

• Total Participants: 3730

• 520 Centers in 20 Countries: Argentina, Australia, Belgium, Brazil, Canada, China, Czech Republic, France, 
Germany, Hungary, India, Italy, Japan, Mexico, Netherlands, Poland, Republic of Korea, Spain, United Kingdom, 
United States

• Primary Outcomes: Composite of Cardiovascular Death or Hospitalizations for worsening Heart Failure

• Treatment Group: Empagliflozin 10 mg once daily (1863), Placebo(1867)

• Inclusion Criteria: NYHA Class II, III, IV Heart Failure with Ejection Fraction of 40% or less

• Follow up time: 16 months

• Funding: Boehringer Ingelheim and Eli Lilly



Objectives

• Previous Trials focused on mild to moderate degree 
of left ventricular systolic dysfunction and increases in 
natriuretic peptide levels

• This study focused on the effect of Empagliflozin on a 
greater severity of left ventricular systolic dysfunction, 
EF <40%.



Methods
Inclusion Criteria:

• Age ≥ 18 , ≥ 20 in Japan Only

• Women of child-bearing age were on birth control more than 99% effective

• Heart failure should have been diagnosed for at least 3 months before first visit

• CHF with LVEF ≤ 40%, a historical LVEF may be used if it was measured within 6 
months prior to visit 1 or the LVEF

• Still take ACE-I, ARB, β-blocker, oral diuretics, mineralocorticoid receptor 
antagonists, ARNI, or Ivabradine and ICD as needed

• Body mass index (BMI) < 45 kg/m2 



The study also used NT-proBNP cutoffs as an inclusion criteria 

a) If EF ≥36% to 40%: NT-proBNP at Visit 1 ≥2500  for patients without AF, OR ≥5000 
or patients with AF 

b) If EF ≥31% to 35%: elevated NT-proBNP at Visit 1 ≥1000 or patients without AF, 
OR ≥2000 pg/ml for patients with AF

c) If EF ≤30%: elevated NT-proBNP at Visit 1 ≥600 pg/ml for patients without AF, OR 
≥1200 pg/ml for patients with AF

d) For EF≤ 40% and hospitalization for heart failure within 12 months elevated NT-
proBNP at Visit 1 ≥600pg/ml for patients without AF and ≥1200 pg/ml for patients 
with AF



Exclusion Criteria

• Myocardial infarction , coronary artery bypass graft surgery, ICD, cardiac resynchronization or other major 
cardiovascular surgery, stroke or transient ischemic attack in past 90 days 

• Heart transplant recipient or listed for heart transplant. 

• Currently implanted left ventricular assist device 

• Cardiomyopathy due to amyloidosis,  haemochromatosis, Fabry disease, muscular dystrophies,  stress 
cardiomyopathy, hypertrophic obstructive cardiomyopathy, or known pericardial constriction 

• Diagnosis of peripartum cardiomyopathy or cardiomyopathy induced by chemotherapy within 12 months 

• Any severe (obstructive or regurgitant) valvular heart disease expected to lead to surgery during the trial 
period 

• Acute decompensated heart failure  within 1 week of screening



Other Exclusion Criteria

Atrial fibrillation or atrial 
flutter with a resting heart 

rate >110 bpm, 
documented by ECG at 

screening 

Untreated ventricular 
arrhythmia with syncope in 

a patient without an ICD 
within 3 months prior to 

screening

Symptomatic bradycardia 
or second- or third-degree 

heart block 

Systolic blood pressure 
≥180mmHg at 
randomization

if systolic blood pressure is 
151–179 mmHg, the patient 
should be receiving ≥3 anti-

hypertensive drugs or 
hypotension

Chronic pulmonary disease 
requiring home oxygen, oral 

corticosteroid therapy or 
hospitalization for 

exacerbation within 12 
months

Acute or chronic liver 
disease

Impaired renal function, 
defined as eGFR <20 mr
requiring dialysis at the 

time of screening 

Hemoglobin <9 g/dL at 
screening 

Major surgery performed 
within 90 days  like knee 

replacement or GI surgery 
or conditions interfering 

with drug absorption

Any documented active  or 
suspected malignancy or 

history of malignancy within 
2 years prior to screening

Pregnant or Nursing 
Women



Methods (Cont.)
• Randomization: Permuted Block System

• April 2017 -November 2019

• 7220 patients were screened and 3730 were randomly assigned to receive either Empagliflozin (1863 
patients) or placebo (1867 patients)

• Stratified according to: geographical region ,Diabetes status and eGFR

• After randomization, all appropriate treatments for heart failure or other medical conditions could 
be initiated or altered 

• Evaluations of vital signs, body weight, glycated hemoglobin level, NT-proBNP level, and renal 
function. In addition,  the patients’ quality of life using the Kansas City Cardiomyopathy Questionnaire 
every 2-3 months

• The primary analysis was performed according to the intention-to-treat principle 

• Between-group differences in the primary outcome were assessed with the use of a Cox 
proportional-hazards model







Characteristics of Patients at Baseline



Home Medications



Key FindingsNon-Significant
__ Significant



Primary Outcome in Prespecified Subgroups (cont)
___ Significant

___Non-Significant



Primary Outcome in Prespecified Subgroups (Cont)
___ Significant

___Non-Significant



Statistically significant Non-statistically significant

All Subgroups HR 0.75 CI[0.65-0.86]

Age (<65 and > 65)

Female HR 0.59 CI[0.44-0.80]
Approx 400
Male HR 0.80 CI[0.68-0.93]
Approx 1400 per group

Black HR 0.46 CI[0.28-0.75]
Approx 120 per group

White HR 0.88 CI[0.75-1.04]
Approx 1300 per group

BMI <30 HR 0.70 CI [0.59-0.83]
Approx 1300 per group

BMI>30 HR 0.85 CI[0.67-1.08]
Approx 600 per group

NYHA Class II HR 0.71 CI [0.59-0.84]
Approx 1400 per group

NYHA class III and IV HR 0.83 CI [0.66-1.04]
Approx 460 per group

LVEF<30% LVEF >30% HR 0.99 CI [0.76-1.31]
Approx 500 per group

Diabetes or No Diabetes

Asians
Approx 337 per group

Other (India and Australia)
Approximately 50 per group

Primary Outcome in Prespecified Subgroups



A More Focused Look

• Overall, when looking at all sub-groups, the primary composite outcome of death from cardiovascular causes or 
hospitalization for heart failure occurred was significantly less in the treatment group with a HR 0.75 CI [0.65-0.86] 
P <0.001

• Only 23% of patients in each group were female, that is a little over 400 participants per group. Regardless, the 
effects in this group were significant with HR 0.59 CI [0.44-0.80]

• Additionally, only 7% were black, with a little over 120 participants in each group, with a HR 0.46 [0.28-0.75] which 
was also significant.

• The results were significant with your EF <30%.

• The results were also significant in patients' whose BMI <30

• The results were not significant in white participants (over 1300 per group) HR 0.88 CI [0.75-1.04].

• The results were found to be not significant in BMI >30, NYHA Class III and IV HF and if EF>30%.



Trends in Graphs



How does region play into this?



Key Findings

Number of patients who would need to have been treated (NNT) 
with Empagliflozin to prevent one primary event was 19

Decreases rate of hospitalizations for heart failure

Does not significantly reduce the number of deaths from 
cardiovascular causes 

Has renal protective effects by significantly reducing the rate of 
eGFR decline

Does not significantly improve the quality of life as per KCCQ

Appears particularly more effective with EF <30%
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