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Life expectancy is reduced by ~12 years in patients 
with diabetes and CV disease ¹

A 60-year-old patient with diabetes and CV disease dies, on average, 
12 years earlier than a person without diabetes or CV disease

In this case, CV disease is represented by MI or stroke
*Average for men and women 
CV, cardiovascular, MI, myocardial infarction
1-The Emerging Risk Factors Collaboration. JAMA 2015;314:52
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CV disease can manifest as atherosclerotic events, arterial 
disease or heart failure ¹

Analysis of 57 studies with 4,549,481 patients with T2D
CV, cardiovascular; T2D, type 2 diabetes
1-Einarson TR et al. Cardiovasc Diabetol 2018;17:83 2

Types of CV disease in the 

T2D population

21% coronary artery disease

15% heart failure

10% myocardial infarction

8% stroke
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Diabetes guidelines and societies now recommend a cardioprotective
glucose-lowering agent for patients with T2D and CV disease1,2,3

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; GLP-1, glucagon-like peptide-1; SGLT2, sodium-glucose co-transporter-2; 
T2D, type 2 diabetes
1. American Diabetes Association. Diabetes Care 2018;41:S1; 2. Diabetes Canada. Can J Diabetes 2018;42:S162; 
3. Davies MJ et al. Diabetes Care 2018;41:2669
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“…therapy should […] incorporate an agent proven to reduce major 

adverse CV events and CV mortality (currently empagliflozin and 

liraglutide)...” 1

“…an antihyperglycemic agent with demonstrated CV outcome

benefit should be added to reduce the risk of major CV events.” 2

“…Among patients with T2D who have established ASCVD, SGLT2

inhibitors or GLP-1 receptor agonists with proven cardiovascular 

benefit are recommended as part of glycaemic management.” 3
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Cardiology guidelines¹ now recommend a cardioprotective glucose-
lowering agent for patients with T2D and CV disease1,2,3

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HF, heart failure; 
SGLT2, sodium-glucose co-transporter-2; T2D, type 2 diabetes
1. Piepoli MF et al. Eur Heart J 2016;37:2315; 2. Das SR et al. J Am Coll Cardiol 2018;72:3200; 3. Ponikowski P et al. Eur Heart J 2016;37:2129 5

“In patients with T2D and CV disease, the use of an SGLT2 inhibitor 

should be considered early in the course of the disease to reduce CV

and total mortality.” 1

“CV specialists should be aware of the evidence supporting the use of 

novel therapies, SGLT2 inhibitors and GLP-1 RAs, to reduce risk in 

patients with T2D and ASCVD” 2

“Empagliflozin should be considered in patients with T2D in order 

to prevent or delay the onset of HF and prolong life.” 3
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Cardiovascular risk categories in patients with diabetes1

11
1-Piepoli, Massimo F., et al. "2016 European Guidelines on cardiovascular disease prevention in clinical practice: The Sixth Joint Task Force of the European Society of Cardiology and Other Societies on Cardiovascular 
Disease Prevention in Clinical Practice (constituted by representatives of 10 societies and by invited experts) Developed with the special contribution of the European Association for Cardiovascular Prevention & 
Rehabilitation (EACPR)." European heart journal 37.29 (2016): 2315-2381.
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-1
1

2
1

-G
LR

-5
4

6
9

-S
P



CONFIDENTIAL DOCUMENT 
13



CONFIDENTIAL DOCUMENT 

Therapeutic algorithm in HF with reduced EF
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Pharmacological treatments indicated in patients with 
(NYHA class II - IV) heartfailure with reduced ejection 
fraction(LVEF≤ 40%)

1. escardio.org/guidelines
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1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.

Objective¹
To examine the long-term effects of empagliflozin versus placebo, in addition to standard of care, 
on CV morbidity and mortality in patients with type 2 diabetes and high risk of CV events

16
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Trial Design¹

• Design
• Randomized, double-blind, placebo-controlled CV outcomes trial¹.

• Key inclusion criteria
• Adults with T2DM

• BMI ≤45 kg/m2 

• HbA1c 7–10%* 

• Established cardiovascular disease

• Prior MI, CAD, stroke, unstable angina or occlusive PAD

• Key exclusion criteria
• eGFR <30 mL/min/1.73m2 (MDRD)

 The trial was to continue until at least 691 patients experienced an adjudicated primary outcome event.

17

BMI, body mass index; eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in Renal Disease
*No glucose-lowering therapy for ≥12 weeks prior to randomisation or no change in dose for ≥12 weeks prior to randomisation or, in the case of insulin, 
unchanged by >10% compared to the dose at randomisation

Randomised and 
treated
(n=7020)

Empagliflozin 10 mg
(n=2345) 

Empagliflozin 25 mg 
(n=2342) 

Placebo 
(n=2333)

Screening
(n=11531)

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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NNT to Prevent One Death Across Major Trials in Patients with High CV 
Risk

18

Simvastatin1

for 5.4 years

High CV risk  
5% diabetes, 26% hypertension

Pre-statin era

High CV risk
38% diabetes, 46% hypertension   

Ramipril2

for 5 years

Pre-ACEi/ARB era 

<29% Statin

Empagliflozin 
for 3 years

T2DM with high CV risk 
92% hypertension 

>80% ACEi/ARB  

>75% Statin

20% ACEi/ARB 

17% Statin 

High CV risk
20% diabetes, 41% hypertension   

Simvastatin3

for 5 years

1994 2000 2002 2015  

1. 4S investigators. Lancet 1994; 344: 1383-89. 2. HOPE investigators. N Engl J Med 2000;342:145-53, EBM2000;5:47; HOPE investigators. Evid Based Med 2000;5:47.
3. HPS group  Lancet 2002; 360: 7–22. 
4. Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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NNT to Prevent One Death Across Major Trials in Patients with High 
CV Risk
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Simvastatin1

for 5.4 years

High CV risk  
5% diabetes, 26% hypertension

1994 2000 2015  

Pre-statin era

High CV risk
38% diabetes, 46% hypertension   

Ramipril2

for 5 years

Pre-ACEi/ARB era 

<29% Statin

>80% ACEi/ARB  

>75% Statin

2002 

20% ACEi/ARB 

17% Statin 

High CV risk
20% diabetes, 41% hypertension   

Simvastatin3

for 5 years
Empagliflozin 

for 5 years⁴

T2DM with high CV risk 
92% hypertension 

1. 4S investigators. Lancet 1994; 344: 1383-89. 2. HOPE investigators. N Engl J Med 2000;342:145-53, EBM2000;5:47; HOPE investigators. Evid Based Med 2000;5:47.
3. HPS group  Lancet 2002; 360: 7–22. 4. Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of 
Medicine. 2015; 26;373(22):2117-28.
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EMPEROR-Reduced Background

SGLT2 inhibitors may prevent the onset of HF in high-risk patients, but can these 
drugs treat HF in those with an established diagnosis?

If the benefits are unrelated to blood glucose, could these drugs exert favorable 
effects in patients who have HF but who do not have diabetes?

Would such benefits be seen in those who are already receiving appropriate 
drug treatments for HF?

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
. 20
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Objective¹:
The EMPEROR-Reduced trial was designed to evaluate the effects of empagliflozin 10 mg once daily 
(as compared with placebo) in patients with heart failure and a reduced ejection fraction, with or 
without diabetes, who were already receiving all appropriate treatments for heart failure.

1-N Engl J Med. 2020 Oct 8;383(15)1413-1424 
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EMPEROR-Reduced: Patient Disposition¹

7220 patients screened for eligibility

2017-2019

3730 were randomized

Not randomized
Not eligible (3314)

Withdrawal of consent (80)
Adverse event(21)

Lost to follow-up (19)

Other reasons (56)

1867 assigned 
To placebo

1863 assigned 
To empagliflozin

Median follow-up
16 month

Final vital status
Known in 99.4%

Drug discontinued
Nonfatal adverse event (176)

Request by patient (124)
Other reason (44)

Final vital status known in 1852
Final vital status unknown in 11

Final vital status known in 1857
Final vital status unknown in 10

Drug discontinued
Nonfatal adverse event (158)

Request by patient (92)
Other reason (53)

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
. 22
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Trial Design¹

Screening 
period of up to 
28 days 

Patients must be receiving all appropriate treatments for HF

3730 were randomized

N=1863

N=1867

SOC; Standard Of Care

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
. 23
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EMPEROR-Reduced trial specified only three endpoints

 Primary End point
Composite of cardiovascular death Or heart failure hospitalization

 First Secondary End point
Total (first and recurrent) heart failure hospitalization

 Second Secondary End point
Slope of decline in glomerular Filtration rate over time

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
. 24



CONFIDENTIAL DOCUMENT 

Inclusion criteria

EF% NT-proBNP (pg/ml)
Patients without AF

NT-proBNP (pg/ml)
Patients with AF

≥36 to ≤40 ≥2500 ≥5000

≥31 to ≤35 ≥1000 ≥2000

≤30 ≥600 ≥1200

˃ 40+HHF within 12 months ≥600 ≥1200

Key inclusion criteria:
• NYHA class II-IV
• Elevated NT-pro BNP
• Guideline recommendation 

medication stable ≥1 week 
prior to first visit

• eGFR ≥20 ml/min/1.73 m2

patients with Chronic HF with reduced ejection fraction

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
. 25
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Empagliflozin Group Had Lower Incidence of Cardiovascular Death or 
Hospitalization for Heart Failure¹ 

462 patients with event rate: 
21.0/100 patient-year

361 patients with event rate: 
15.8/100 patient-year

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
26
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Effect on individual components of the primary endpoint¹

31%

8%

25%

1-N. Engl. J. Med 2020.8;383(15)1413-1424 
27
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Empagliflozin-Treated Patients Had lower Risk of Hospitalization for Heart 
Failure¹ 

 The total number of hospitalizations for heart failure was lower in the empagliflozin group than in the placebo 
group, with 388 events and 553 events, respectively (hazard ratio, 0.70; 95% CI, 0.58 to 0.85; P<0.001)

388 Vs 553
HR=0.70 (0.58-0.85)

1-N. Engl. J. Med 2020. 8;383(15):1413-1424
28
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Empagliflozin Decreased the slope of eGFR Reduction Significantly 
Over the Time vs Placebo¹

 Empagliflozin was associated with a slower progressive decline in renal function in patients with chronic HF 
and a reduced EF, regardless of the presence or absence of diabetes².

–2.28 ml / min / 1.73 
m2 / year 

On placebo

– 0.55 ml /min/1.73 m2 
/ year 

On Empagliflozin

1.73 ml / min / 1.73 m2 
/ year 

P ˂ 0.001

1-N. Engl. J. Med 2020. 8;383(15):1413-1424
29
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achieved all three endpoints at p<0.001

1-N. Engl. J. Med 2020. 8;383(15):1413-1424
30
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Empagliflozin reduced composite renal endpoint by 50%¹

 a composite renal outcome: 
1. chronic dialysis or renal transplantation 
2. profound, sustained reduction in the estimated GFR.

50%
30 on Empagliflozin

58 on Placebo
HR= 0.50 (0.32-0.77)

31
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EMPEROR-Reduced: Adverse events¹

 Uncomplicated genital tract 
infection was reported more 
frequently with empagliflozin
than with placebo².

 Safety concerns that have been 
seen with other drugs for heart 
failure (e.g., hypotension, 
volume depletion, renal
dysfunction, bradycardia, and 
hyperkalemia) were not evident 
with empagliflozin².

1-N. Engl. J. Med 2020. 8;383(15):1413-1424
32
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Conclusion¹

 Overall, in this trial, empagliflozin was associated with a lower combined risk of cardiovascular death or 
hospitalization for heart failure than placebo and with a slower progressive decline in renal function in 
patients with chronic heart failure and a reduced ejection fraction, regardless of the presence or 
absence of diabetes.

1-N. Engl. J. Med 2020. 8;383(15):1413-1424

388 vs 553

33
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Objective¹:
To evaluate the effects of SGLT2 inhibition with empagliflozin on major heart failure outcomes in patients with 
heart failure and a preserved ejection fraction, irrespective of diabetes status.¹

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   SGLT2: sodium-glucose co-transporter 2

34
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23 Countries,  622 Sites 11,583 Patients screened , 5988 Patients randomized

EMPEROR-Preserved Trial Design¹

Phase III randomized, double blind, parallel-group, placebo-controlled, event driven trial¹

5988 Patients

T2DM & non-T2DM

Symptomatic HFpEF

LVEF˃ 40 %

NYHA class II–IV

̴ 50 % T2DM

Mean Age: 72 Years

̴ 45% Female

2997 Patients

Empagliflozin 10 mg QD

2991 Patients

Placebo

Screening period of

4 to 28 days

On top of all appropriate 
treatments for HFpEF & 

Comorbidities 

Duration ̴ 24 month

Median Follow-up : 26.2  month

1:1

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   LVEF: left ventricular ejection fraction   NYHA:New York Heart Association   T2DM: type 2 diabetes mellitus
HFpEF: heart failure with preserved ejection fraction

35
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Patients’ Criteria¹

In
cl

u
si

o
n

 c
ri

te
ri

a • Age ≥ 18 Years

• LVEF ˃ 40%

• NYHA functional class II–IV chronic heart 
failure

• (NT-proBNP) level of more than 300 pg per 
milliliter or, for patients with atrial 
fibrillation at baseline, an NT-proBNP level 
of more than 900 pg per milliliter.

• Structural heart changes within 6 month 

• Hospitalization for heart failure within 12 
month

• Stable dose of oral diuretics

Ex
cl

u
si

o
n

 c
ri

te
ri

a

• Liver or kidney disease eGFR˂ 20 
ml/min/1.73 m2

• Symptomatic hypotension

• Acute coronary syndrome or TIA within 90 
days

• SBP ≥ 180 

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   LVEF: left ventricular ejection fraction   NYHA:New York Heart Association   T2DM: type 2 diabetes mellitus
HFpEF: heart failure with preserved ejection fraction    NT-pro BNP: N-terminal prohormone of brain natriuretic peptide    TIA: transient ischemic attack   SBP: systolic blood pressure

36
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Base-Line Characteristic of Patients¹

Characteristics of 
the Patients at 

Baseline

History of diabetes ̴ 50 %

Mean LVEF
54.3±8.8 %

2/3 Patients: LVEF ≥ 50 %

Hospitalization for heart 
failure during previous 12 mo

̴ 23 %

Mean eGFR — ml/min/1.73 
m2 60.6±19.9

eGFR <60 ml/min/1.73 m2 —
no./total no. ̴ 50 %

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   LVEF: left ventricular ejection fraction    eGFR: estimated glomerular filtration rate    

37
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EMPEROR-Preserved trial specified only three endpoints to be tested 
in hierarchical manner¹

 Primary End point
A Composite of Cardiovascular Death or Hospitalization for Heart Failure.

 First Secondary End point
Total (first and recurrent) heart failure hospitalization

 Second Secondary End point
The rate of decline in the eGFR during double blind treatment

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   eGFR: estimated glomerular filtration rate 
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Empagliflozin Group Had Lower Incidence of Cardiovascular Death or 
Hospitalization for Heart Failure¹ 

21%
415 patients (13.8%) in the
empagliflozin group and in 511 patients (17.1%)
in the placebo group (6.9 vs. 8.7 events per 100
patient-years

P<0.001
hazard ratio, 0.79; 95% CI, 0.69 to 0.90

 In patients with heart failure and a preserved ejection fraction, SGLT2 inhibition with Empagliflozin led to a 21% lower 
relative risk in the composite of cardiovascular death or hospitalization for heart failure, which was mainly related to a 29% 
lower risk of hospitalization for heart failure with Empagliflozin.¹

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   HR: hazard ratio   CI: confidence interval   SGLT2: sodium-glucose co-transporter 2
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Empagliflozin Also Led to a Lower Total Number of HHF And a Longer 
Time to First HHF¹

27%

P<0.001
407 vs 541

hazard ratio, 0.73; 95% CI, 0.61 to 0.88

 The total number of hospitalizations for heart failure was lower in the Empagliflozin group than in the placebo group, 
with 407 events and 541 events, respectively (hazard ratio, 0.73; 95% CI, 0.61 to 0.88; P<0.001).¹

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   HR: hazard ratio   CI: confidence interval   HHF: hospitalization for heart failure 
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Empagliflozin Significantly Slowed Kidney Function Decline¹

P<0.001
(–1.25 vs. –2.62)

ml per minute per 1.73 m2 per year

 Empagliflozin was associated with a slower progressive decline in renal function in patients with chronic HF and a 
Preserved EF, regardless of the presence or absence of diabetes.¹

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461   HF: heart failure   EF: ejection fraction   CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration 41
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EMPEROR-Preserved: Adverse Events¹

Empagliflozin
(N=2996)

n(%)

Placebo
(N=2989)

n(%)

Serious adverse events 1436 (47.9) 1543 (51.6)

Hypotension 311 ( 10.4) 257 (8.6)

Symptomatic hypotension 197 ( 6.6) 156 (5.2)

Hypoglycemia 73 ( 2.4) 78 (2.6)

Ketoacidosis 4 (0.1) 5 (0.2)

Bone fracture 134 (4.5) 126 (4.2)

Lower limb amputation 12 (0.4) 17 ( 0.6)

Urinary tract infection 297 (9.9) 243 ( 8.1)

Genital tract infection 67 (2.2) 22 (0.7)

Selected Adverse events of special interest

 Uncomplicated genital and urinary tract infections and hypotension were more common in patients treated with 
Empagliflozin.¹

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461
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Primary outcomes                   Components of primary outcomes  Secondary outcomes

HHF or CV 
death

HHF CV death
First and 

recurrent HHF
Renal event

 Empagliflozin reduced the combined risk of cardiovascular death or hospitalization for heart failure in patients 
with heart failure and a preserved ejection fraction, regardless of the presence or absence of diabetes.¹

 Landmark trial demonstrates empagliflozin is the first therapy to show statistically significant improvement in 
heart failure outcomes in adults with preserved ejection fraction²

 Empagliflozin as the first and only treatment to significantly improve outcomes for the full spectrum of heart 
failure patients²

1- N Eng J Med. 2021 Oct 14;385(16):1451-1461.    2- https://www.boehringer-ingelheim.com/press-release/emperor-preserved-heart-failure-full-data

21% RRR
P <0.001

13.8% vs 17.1%
(HR= 0.79; 95% CI, 0.69 to 0.90;)

Conclusion¹

27% RRR
P <0.001
407 vs 541

(HR= 0.73; 95% CI, 0.61 to 0.88)

P <0.0001
(–1.25 vs. –2.62)

ml per minute per 1.73 m2 per year

29% RRR
P ˃ O.O5

8.6% vs 11.8%
(HR= 0.71; 95% CI, 0.60 to 0.83)

9% RRR
P ˃ O.O5

7.3% vs 8.2%
(HR=0.91; 95% CI, 0.76 to 1.09)
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