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FDA. Guidance for Industry Diabetes Mellitus - Evaluating Cardiovascular Risk in New Antidiabetic Therapies to Treat Type 2 Diabetes. 2008.  

To establish the safety of a new antidiabetic therapy to treat 

type 2 diabetes, sponsors should demonstrate that the 

therapy will not result in an unacceptable increase in 

cardiovascular risk.  CVOTs (Cardiovascular Outcome 

Trials). 

 

• Independent cardiovascular endpoints (should include 

MACE) committee. 

 

• Patients at higher risk of cardiovascular events (s.a. 

relatively advanced disease, elderly, renal impairment). 

 

• Sponsors should perform a meta-analysis of the 

important cardiovascular events across phase 2 and 

phase 3 controlled clinical trials and explore similarities 

and/or differences in subgroups (e.g., age, sex, race), if 

possible.  
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MACE -14% 

(CV death, non-fatal MI, non- fatal stroke) 

CV death -38% 

Any death -32% 
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HHF -35% 
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• T2DM, ≥30 years of age with 

history of CV disease (65.6%) or ≥ 

50 years of age with 2 or more CV 

risk factors (34.4%), eGFR >30 

ml/min/1.73m2. 

 

 

• Mean age: 63.3 years; women: 

35.8%; median follow-up: 2.4 years. 
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MACE -14% 

(CV death, non-fatal MI, non- fatal stroke) 

CV death – n.s. 

Any death – n.s. 
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• T2DM, ≥ 40 years of age with 

established CV disease or with ≥1 

traditional CV risk factors (men ≥ 

55 years of age; women ≥ 60 years 

of age), eGFR >60 ml/min/1.73m2. 

 

 

• Mean age: 63.9 years; women: 

37.4%; median follow-up: 4.2 years. 
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MACE – n.s. 

(CV death, non-fatal MI, ischemic stroke) 

CV death or HHF -17% 

Any death – n.s. 
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HHF -31% Overall kidney outcomes -45% 

Modified: Zelniker TA, Wiviott SD, Raz I, et al. Comparison of the Effects of Glucagon-Like Peptide Receptor Agonists and Sodium-Glucose Cotransporter 2 Inhibitors 

for Prevention of Major Adverse Cardiovascular and Renal Outcomes in Type 2 Diabetes Mellitus. Circulation. 2019 Apr 23;139:2022-2031 



McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in Patients with Heart Failure and Reduced Ejection Fraction. N Engl J Med. 2019 Nov 21;381:1995-2008.  

1.  Provision of signed informed consent prior to any study    

      specific procedures 

 

2.   Male or female, aged ≥18 years at the time of consent  

 

3.   Established documented diagnosis of symptomatic HFrEF    

      (NYHA functional class II-IV) 

 

4.   LVEF≤40% (echocardiogram, radionuclide ventriculogram,   

      contrast angiography or cardiac MRI ) within the last 12  

      months prior to enrolment 

  

5. NT-proBNP ≥600 pg/ml (or if hospitalized for heart failure 

within the previous 12 months, NT-proBNP ≥400 pg/ml) at 

enrolment (visit 1). If concomitant atrial fibrillation at Visit 1, 

NT-proBNP must be ≥900 pg/ml (irrespective of history of 

heart failure hospitalization) 

 

6.   Patients should receive background standard of care for HFrEF  

 

7.   eGFR ≥30 ml/min/1.73 m2 (CKD-EPI formula) at enrolment  

      (visit 1) 
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41.8% diabetics 

Median f-u: 18.2 m 

  Mean age: 66.3 yrs 

     Women: 23.4%  
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Primary outcome -26% 

(CV death or worsening HF) 

CV death -18% 

Any death -17% 
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HHF -30% 

 

Dapagliflozin significantly reduced the primary endpoint, regardless of diabetes status
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1. McMurray J. Presented at: AHA Scientific Sessions; November 16-18, 2019; Philadelphia, PA;  

2. McMurray JJV et al. Online protocol. N Engl J Med. 2019. 



Packer M, Anker SD, Butler J, et al. Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure. N Engl J Med. 2020 Oct 8;383:1413-1424.  

1. Age ≥ 18 years at screening. For Japan only: Age ≥ 20 years at screening  

2. Men or women  

3. Patients with CHF diagnosed for at least 3 months before Visit 1, and 

currently in NYHA functional class II, III or IV 

4. Chronic heart failure with a reduced left ventricular ejection fraction 

(LVEF), defined as LVEF ≤ 40%  

5. In addition to LVEF ≤ 40%, patients must have at least one of the 

following :  

a) If EF ≥36% to ≤40%: elevated NT-proBNP at Visit 1 ≥2500 

pg/ml for patients without AF, OR ≥5000 pg/ml for patients with 

AF, analyzed at the Central Laboratory, 

b) If EF ≥31% to ≤35%: elevated NT-proBNP at Visit 1 ≥1000 

pg/ml for patients without AF, OR ≥2000 pg/ml for patients with 

AF, analyzed at the Central Laboratory, 

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, 

analyzed at the Central Laboratory  

d) For EF≤ 40% and documented hospitalization for heart failure 

within 12 months prior to visit 1, elevated NT-proBNP at Visit 1 

≥600pg/ml for patients without AF and ≥1200 pg/ml for patients 

with AF 

6.      Appropriate dose of medical therapy for heart failure  

7.      Appropriate use of medical devices such as ICD or CRT  

8.    Body mass index (BMI) < 45 kg/m2 at Visit 1 (screening)  

9.    Signed and dated written ICF (informed consent) in accordance with 

         GCP and local regulations, prior to admission to the trial  



Packer M, Anker SD, Butler J, et al. Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure. N Engl J Med. 2020 Oct 8;383:1413-1424.  

49.8% diabetics 

Median f-u: 16 m 

  Mean age: 66.9 yrs 

      Women: 24%  
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Primary outcome -25% 

(time to CV death or HHF) 

HHF -30% 
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DAPA-HF trials. Lancet. 2020 Sep 19;396:819-829.  
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1. Age ≥ 18 years at screening. For Japan only: Age ≥ 20 years  

2. Male or female patients.  

3. Patients with chronic HF diagnosed for at least 3 months 

before Visit 1, and currently in HF NYHA class II-IV 

4. Chronic HF with preserved EF defined as LVEF > 40 %  

5. Elevated NT-proBNP > 300 pg/ml for patients without AF, 

OR > 900 pg/ml for patients with AF, analysed at the 

Central laboratory at Visit 1 

6.    Patients must have at least one of the following evidence of   

       HF: 

       a. Structural heart disease (left atrial enlargement and/or left   

           ventricular hypertrophy) documented by echocardiogram   

           at Visit 1 or within 6 months prior to Visit 1, OR 

       b. Documented HHF within 12 months prior to Visit 1 

7.    Oral diuretics, if prescribed to patient according to local   

       guidelines and discretion of the Investigator, should be   

       stable for at least 1 week prior to Visit 2 (Randomisation) 

8. Body Mass Index (BMI) < 45 kg/m2 at Visit 1 

9. Signed and dated written ICF in accordance with GCP and   

       local legislation prior to admission to the trial. 

Anker SD, Butler J, Filippatos G, et al. Empagliflozin in Heart Failure with a Preserved Ejection Fraction. N Engl J Med. 2021 Aug 27.  
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  Mean age: 71.8 yrs 

     Women: 44.6%  

Median f-u: 26.2 m 
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Primary outcome -21% 

(time to CV death or HHF) 

HHF -27% 
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