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Global estimates of the prevalence of diabetes for 2010 and 2030.



HbA1C >6.5%*

or

Fasting plasma glucose ≥126 mg/dL (7.0 mmol/L) 
(Fasting : no caloric intake for at least 8 hours)

or

2-hour plasma glucose ≥200 mg/dL (11.1 mmol/L) 
(Glucose tolerance test :glucose load containing the equivalent of 

75 g anhydrous glucose dissolved in water)

or

Random plasma glucose ≥200 mg/dL (11.1 mmol/L)
(Classic symptoms of hyperglycemia or hyperglycemic crisis)

Diagnosis of Diabetes Mellitus .

Diabetes Care 37(Suppl 1):S14-S80, 2014



Role of insulin resistance on the features of type 2 DM



Pathophysiology of CAD in DM



Cardiac adaptive and maladaptive metabolic modifications  in DM



Pathophysiologic Abnormalities Associated with 
Cardiac Dysfunction, Congestive Heart Failure, and Adverse Outcomes in Diabetes 

“Diabetic cardiomyopathy”



Ferroni P.  et al. J Thromb Haemost. 2004;2:1282-91. 

Effects of type II DM on platelet activation



Preis SR, et al. Circulation 119:1728-1735, 2009.

Trends in all-cause and CVD mortality among women and men 
with and without DM in the Framingham Heart Study.

1950-1975

1976-2001



Wiviott SD, et al: Circulation 118:1626, 2008

Adverse clinical outcomes after acute coronary syndromes during 
more than 1 year of follow-up, according to diabetes status 

TRITON-TIMI 38 trial



Association of systolic blood pressure with macrovascular and 
microvascular complications of type 2 DM (UKPDS)

Adler AI, et al. BMJ 321:412, 2000



Aspirin for primary prevention of cardiovascular events in DM (M-A)

Pignone M, et al: Circulation 121:2694, 2010 

CAD 
events

Stroke
events



Young LH, et al: JAMA 301:1547-1555, 2009.)

Cardiac outcomes after screening for 
asymptomatic CAD in patients with type 2 DM.

DIAD study



Frye RL, et al: N Engl J Med 360:2503-2515, 2009

Revascularization versus medical therapy
DM & stable CAD eligible for revascularization 

BARI 2D trial – 5 years



2014 ESC/EACTS Guidelines on myocardial revascularization. 
Eur Heart J 2014;35:2541-619.

Specific recommendations for revascularization in patients with diabetes



2014 ESC/EACTS Guidelines on myocardial revascularization. 
Eur Heart J 2014;35:2541-619.

NSTE ACS : 
early invasive management



Stettler C, et al: BMJ 337:a1331, 2008.

Drug eluting vs bare metal stents in people with and without diabetes: 
collaborative network meta-analysis.



Diabetes mellitus as an independent predictor of DES thrombosis

Roffi M, et al. Euro Heart J 32:2748-2757, 2011



NSTEMI, diabetic with MRF, male 52 year-old, smoker.

Hx of GI ulcers & upper GI bleeding

Day 1, PCI 1



Day 1, PCI 1

Final result



Day 3, PCI 2



Day 5, PCI 3

LCx subacute stent thrombosis



Day 12, PCI 4



Wiviott SD, et al: Circulation 118:1626-1636, 2008.

Greater clinical benefit of more intensive oral antiplatelet 
therapy with prasugrel in patients with ACS and DM. 

TRITON TIMI-38



James S, et al. Eur Heart J 31:3006-3016, 2010

Greater clinical benefit of more intensive oral antiplatelet 
therapy with ticagrelor in patients with ACS and DM.

PLATO trial



RCTs comparing PCI with DES vs CABG in DM with multi-vessel CAD



Kapur A, et al. J Am Coll Cardiol 55:432-440, 2010

PCI vs CABG in diabetic patients
CARDia trial.



Kappetein AP, et al. Euro J Cardiothorac Surg 43:1006-1013, 2013.

PCI vs CABG in diabetic patients
SYNTAX trial.



PCI vs CABG in diabetic patients
FREEDOM  trial.

Farkouh ME, et al. New Engl J Med 367:2375-2384, 2012.



Yi G, et al:. Circulation 130:539-545, 2014

Effect of bilateral internal mammary artery on long-term survival (M-A)



2014 ESC/EACTS Guidelines on myocardial revascularization. 
Eur Heart J 2014;35:2541-619.

SYNTAX score calculation



Risk models to assess medium to long term (≥ 1 year) outcome

2014 ESC/EACTS Guidelines on myocardial revascularization. 
Eur Heart J 2014;35:2541-619.



Risk models to assess short term (in-hospital or 30-day) outcome

2014 ESC/EACTS Guidelines on myocardial revascularization. 
Eur Heart J 2014;35:2541-619.



Parameters guiding the choice of revascularization strategy in diabetic patients

Roffi M, et al. Euro Heart J 32:2748-2757, 2011



Donahoe SM, et al. JAMA 298:765-775, 2007

Diabetes and mortality following acute coronary syndromes



Trends in STEMI in-hospital mortality stratified by diabetes status

Roffi M, et al: Eur Heart J Acute Cardiovasc Care2:342-349, 2013



Main Results from 3 Large Cardiovascular RTs  
in Patients with Type 2 DM at High CVD risk

Intensive versus standard glucose control



Summary of Selected Randomized Trials Assessing the Effect of Insulin 
Infusion on Major Adverse Cardiovascular Outcomes Among Patients with 

Acute Coronary Syndrome Events 

Summary of Randomized Trials Comparing Normalization of Blood Glucose 
Concentration with Insulin Infusion, Against Standard of Care, in a Variety of 

Intensive Care Unit Settings



Inzucchi SE, et al. Diabetes Care 35:1364-1379, 2012.

Elements of decision making to determine glycemic targets



FDA regulatory guidance for type 2 DM drugs
12 drug class options  (2018)



Observational data!

Metformin vs other treatments 
All-cause mortality

Pooled, adjusted Risk Ratios



Cardiovascular outcome trials (CVOTs)

Recent & ongoing









SGLT-2 inhibitors RCTs



EMPA-REG outcomes

CV death HF hospitalization



CANVAS outcomes





CVD – REAL study



• Diabetic > 40 year-old : + 15 year-old equivalent

• Diabetic vs non-diabetic CAD mortality: x2 (persistent over time)

• CAD is more prevalent, more severe and appears earlier in diabetics.

• Accelerated atherosclerosis in diabetes: chronic hyperglycemia, dyslipidemia, oxidative stress & insulin resistance lead to 

enhanced inflammation, pro-thrombotic state & endothelial dysfunction.

• Screening for CAD in diabetics: for symptomatic and asymptomatic with high risk features.

• In diabetics with stable CAD not requiring immediate revascularization OMT is a valuable alternative.

• Diabetics with ACS: more aggressive management : early invasive strategy and potent platelet inhibition.

• Choice of revascularization strategy: based on anatomic complexity / surgical risk, threshold for CABG low.

• Optimal glycemic control: beneficial for microvascular, new agents collaterally benefit macrovascular complications.

• With advanced age, disease duration, CVD , comorbidities less stringent glycemic control is needed.

CAD & DM: 10 key points
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