
Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure
Iain Squire,1 Faiez Zannad,2 Javed Butler,3 Gerasimos Filippatos,4 Stuart J. Pocock,5 Waheed Jamal,6 Janet Schnee,7 Karen Kimura,8 Cordula Zeller,9 Martina Brueckmann,6,10  
Stefan D. Anker,11 Milton Packer,12 for the EMPEROR-Reduced Trial Committees and Investigators
1University of Leicester, Department of Cardiovascular Sciences, and NIHR Biomedical Research Centre, Leicester, UK; 2Inserm INI-CRCT, CHRU, Université de Lorraine, Nancy, France; 3University of Mississippi School of Medicine, Jackson, MI, USA; 4Department of Cardiology, National and Kapodistrian University of Athens, 
Athens, Greece, and School of Medicine, Athens University Hospital Attikon, Athens, Greece; 5Department of Medical Statistics, London School of Hygiene & Tropical Medicine, London, UK; 6Boehringer Ingelheim International GmbH, Ingelheim, Germany; 7Boehringer Ingelheim Pharmaceuticals, Ridgefield, CT, USA; 
8Boehringer Ingelheim Canada Ltd., Burlington, ON, Canada; 9Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany; 10Faculty of Medicine Mannheim, University of Heidelberg, Mannheim, Germany; 11Department of Cardiology (CVK) and Berlin Institute of Health Center for Regenerative Therapies (BCRT), 
German Centre for Cardiovascular Research (DZHK) partner site, Berlin, Germany, and Charité Universitätsmedizin, Berlin, Germany; 12Baylor Heart and Vascular Institute, Baylor University Medical Center, Dallas, TX, USA, and Imperial College, London, UK 

Poster 252: Association of British Clinical Diabetologists (ABCD) 2020 Conference (Virtual); 16 December, 2020.
Presenter: Professor Iain Squire, University of Leicester, Department of Cardiovascular Sciences, and NIHR Biomedical Research Centre, Leicester, UK; email: is11@le.ac.uk.

References
1. McMurray JJV et al. N Engl J Med 2019; 381:1995–2008.
2. Packer M et al. N Engl J Med 2020;383:1413–1424.

Empowering patients and  
healthcare professionals to do more

Disclosures
IS has received research support from Amgen, AstraZeneca (AZ), Anthera, Cerenis, Novartis, Eli Lilly, Esperion, Resverlogix, Sanofi-Regeneron, InfraReDx, and LipoScience and is 
a consultant for Akcea, Amgen, AZ, Boehringer Ingelheim (BI), CSL Behring, Eli Lilly, Merck, Takeda, Pfizer, Roche, Sanofi-Regeneron, Kowa, and Novartis. FZ has recently received 
steering committee or advisory board fees from Amgen, AZ, Bayer, BI, Boston Scientific, Cardior, CVRx, Janssen, Livanova, Merck, Mundipharma, Novartis, Novo Nordisk (NN), and 
Vifor Fresenius. JB reports consulting fees from BI, Cardior, CVRx, Foundry, G3 Pharma, Imbria, Impulse Dynamics, Innolife, Janssen, LivaNova, Luitpold, Medtronic, Merck, Novartis, 
NN, Relypsa, Roche, Sanofi, Sequana Medical, V-Wave Ltd., and Vifor. GF reports lectures and/or Committee Member contributions in trials sponsored by Medtronic, Vifor, Servier, 
Novartis, Bayer, Amgen and BI. SJP is a consultant for BI. WJ, JS, KK, CZ, and MB are employees of BI. SDA reports grants and personal fees from Vifor Int., Abbott Vascular, AZ, Bayer, 
Brahms, BI, Cardiac Dimensions, Novartis, Occlutech, Servier, and Vifor Int. MP reports personal fees from AbbVie, Akcea, Amarin, AZ, Amgen, BI. 

Acknowledgements
The EMPEROR-Reduced trial was funded by the Boehringer Ingelheim & Eli Lilly and Company Diabetes Alliance. Editorial assistance, supported financially by 
Boehringer Ingelheim, was provided by Katarina Kolaric and Charlie Bellinger of Elevate Scientific Solutions during the preparation of this poster.  The authors were 
fully responsible for all content and editorial decisions, were involved at all stages of poster development, and have approved the final version.  

• The total HHF events was lower in the empagliflozin group than in the 
placebo group (HR 0.70; 95% CI: 0.58, 0.85; p<0.001)2 (Figure 2). 

Figure 2. Total (first and recurrent) HHF (first secondary endpoint)
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• The rate of decline in eGFR (Chronic Kidney Disease Epidemiology 
Collaboration) was slower in the empagliflozin group than in the 
placebo group (–0.55 vs –2.28 ml/min/1.73 m2/year, p<0.001)2 (Figure 3). 

Figure 3. Changes in eGFR* (second secondary endpoint)
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• The composite renal outcome occurred in 30 patients (1.6%) in the 
empagliflozin group and in 58 patients (3.1%) in the placebo group 
(HR, 0.50; 95% CI, 0.32 to 0.77) (Figure 4). 

Figure 4. Composite renal endpoint
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• In patients with chronic HF and a reduced EF, EMPEROR-Reduced 
achieved all 3 endpoints prespecified as key outcomes by hierarchical 
testing, each with a p<0.001.

• The 25% decrease in the risk of the composite of CV death and HHF in 
EMPEROR-Reduced was identical to that seen in DAPA-HF.1

• Empagliflozin reduced the total number of HHF events and slowed the 
rate of progression of renal disease.

• Taken together, the concordant results of DAPA-HF and EMPEROR-
Reduced should be sufficient to establish SGLT2 inhibitors as a new 
standard of care for patients with HF and reduced EF.

CONCLUSIONS

• Uncomplicated genital tract infections (N/%) were reported more 
frequently with empagliflozin (31/1.7) than with placebo (12/0.6).

• Over a median of 16 months, the primary outcome occurred in 361 
of 1863 patients (19.4%) in the empagliflozin group and in 462 of 1867 
patients (24.7%) in the placebo group (hazard ratio [HR] 0.75; 95% 
confidence interval [CI]: 0.65, 0.86; p<0.001)2 (Figure 1).

RESULTS

• Sodium-glucose co-transporter-2 (SGLT2) inhibitors reduce the risk  
of hospitalisation for heart failure (HHF) in patients with or without 
diabetes.   

• In the Phase 3, placebo-controlled Dapagliflozin and Prevention of 
Adverse Outcomes in Heart Failure (DAPA-HF) trial,1 the SGLT2 inhibitor 
dapagliflozin improved outcomes in patients with heart failure (HF) and 
a reduced ejection fraction (EF) (with or without diabetes). This benefit 
was seen largely in those with mild-to-moderate left ventricular (LV) 
systolic dysfunction and increases in natriuretic peptides.

• In EMPEROR-Reduced, we evaluated the effects of the SGLT2 inhibitor 
empagliflozin in a broad population of patients with chronic HF and 
reduced EF (with and without diabetes) that was enriched for patients 
with more severe LV systolic dysfunction and marked increases in 
natriuretic peptides.

INTRODUCTION

• To evaluate the effects of empagliflozin versus placebo on 
cardiovascular (CV) and renal outcomes in patients with chronic HF 
and reduced EF ≤40%, with or without diabetes.

OBJECTIVE

Figure 1. Time to CV death or HHF (primary endpoint)
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Table 1. Effect of empagliflozin and placebo on individual  
components of the primary endpoint

Empagliflozin
(n=1863)

Placebo
(n=1867)

Events,  
n (%)

Events/100  
patient-years

Events,  
n (%)

Events/100  
patient-years

HR
(95% CI) p-value

Primary  
composite 
outcome

361 (19.4) 15.8 462 (24.7) 21.0
0.75

(0.65, 0.86)
<0.001

First HHF 246 (13.2) 10.7 342 (18.3) 15.5
0.69

(0.59, 0.81)

CV death 187 (10.0) 7.6 202 (10.8) 8.1
0.92

(0.75, 1.12)

CI, confidence interval; CV, cardiovascular; HHF, hospitalisation for heart failure; HR, hazard ratio.

• The effect of empagliflozin on the primary outcome was consistent in 
patients regardless of the presence or absence of diabetes.

• The effect of empagliflozin and placebo on the individual components 
of the primary endpoint are reported in Table 1.

• In this double-blind, placebo-controlled trial, we randomly assigned 
3730 patients with functional class II, III, or IV HF and an EF of ≤40% 
to receive empagliflozin (10 mg once daily) or placebo, in addition 
to recommended therapy. If EF was in the range 31–40%, eligible 
patients were required to show very high levels of N-terminal pro B-type 
natriuretic peptide (NTproBNP) or an HHF within 12 months.

• EMPEROR-Reduced specified 3 endpoints to be tested in a hierarchical 
manner: 

 – Primary endpoint: composite of CV death or HHF 

 – First secondary endpoint: total (first and recurrent) HHF 

 – Second secondary endpoint: slope of decline in estimated 
glomerular filtration rate (eGFR) over time.

• An additional prespecified efficacy outcome that was not part of the 
testing hierarchy was a composite renal outcome (chronic dialysis or 
renal transplantation or a profound, sustained reduction in eGFR).

METHODS


