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Outline

• Are there adverse safety signals for diabetic agents? 

• Define cardiovascular risks for diabetes

• Determine when a CVD outcome trial is to be performed

• Define clinical outcome trials

• Depth of outcome trials

• Significance of the Empa Reg and Leader trials





SAFETY ISSUES

• Incretins: Pancreatic safety, CHF

• DPP-4 Inhibitors: polyarthralgias

• SGLT-2 Inhibitors : bone density, pyelonephritis, 

euglycemic DKA



Why CARDIOVASCULAR OUTCOME (CVOT) TRIALS?

• What are they?

• What do we gain from them?











Diabetes-related complications in the USA, 1990-2010
Acute myocardial infarction

Adapted from Gregg EW, et al. N Engl J Med 2014;370:1514–1523. 
Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 











Ray KK et al Lancet 2009;373:1765–1772.

All Cause Mortality
Intensive vs Standard Glucose Lowering 

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 

CI: confidence interval; HR: hazard ratio.
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What is MACE?

• “Major Adverse Cardiac Events”

• Three point MACE all cause mortality, non fatal MI, non fatal 
stroke.

• Four point MACE adds hospitalization for CHF or angina. 















Savor Trial (Saxagliptin)









EXAMINE ( Alogliptin)







Primary Results

8th June 2015



34
34

Time to first occurrence of:

– Cardiovascular-related death

– Nonfatal myocardial infarction

– Nonfatal stroke

– Hospitalization for unstable angina

A Clinical Endpoints Committee, blinded to therapy allocation, reviewed all 
potential CVD endpoints independently.

Primary Composite 
Cardiovascular Outcome

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352



• Type 2 diabetes (A1c ≥6.5% and ≤8.0%)

– Stable monotherapy OR dual combination therapy with metformin, pioglitazone, or sulfonylurea or *stable 
dose of insulin with or without metformin

• ≥50 years old

• Preexisting vascular disease defined as having:

– History of myocardial infarction

– Prior coronary revascularization

– Coronary angiography with at least one ≥50% stenosis

– History of ischemic stroke

– Carotid arterial disease with ≥50% carotid stenosis

– Peripheral arterial disease with objective evidence

• Able to see usual care provider at least twice yearly

Major Inclusion Criteria

*Amended 13Sept2010
35

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352



Primary Composite Cardiovascular Outcome* 
PP Analysis for Non-inferiority

* CV death, nonfatal MI, nonfatal stroke, hospitalization for unstable angina

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352



Hospitalization for Heart Failure*
ITT Analysis

* Adjusted for history of heart failure at baseline

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352



• For the primary composite cardiovascular outcome
(CV death, nonfatal MI, nonfatal stroke, or hospitalization for 
unstable angina) sitagliptin, compared with placebo, was
noninferior, and not superior

• For the secondary composite cardiovascular outcome
(CV death, nonfatal MI, or nonfatal stroke) sitagliptin, compared 
with placebo, was noninferior, and not superior 

• The rate of hospitalization for heart failure did not differ 
between sitagliptin and placebo treatment groups

• The incidence of severe hypoglycemia did not differ 
between sitagliptin and placebo treatment groups 

Summary of Results (1)

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352



• The rates of infections, and deaths from infection, did not differ 
between sitagliptin and placebo treatment groups

• The incidence of overall malignancies did not differ 
between sitagliptin and placebo treatment groups 

• Overall, confirmed events of acute pancreatitis
were uncommon, but numerically more frequent 
in the sitagliptin group

• Overall, confirmed events of pancreatic cancer
were uncommon, but numerically more frequent 
in the placebo group

Summary of Results (2)

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352
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Empaglaflozin and change in GFR over 

3.5

years



Empaglaflozin slows progression of renal 

disease











































ELIXIA(Lixisenatide)







SUMMARY

• CVD  outcome trials potentially establishes safety of 

diabetes agents

• CVD outcome trials potentially establishes efficacy of 

agents

• These outcome  trials and others will hopefully change the 

scope of  therapeutic diabetes including modifying  clinical 

paths and teach our future physicians and patients the 

impact of CVD, diabetes and safety.




