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Type 2 Diabetes and CAD

Type 2 diabetes mellitus is a vascular disease.
More than 3 out of 4 diabetic patients die of causes 
related to atherosclerosis, in most (75%) cases 
because of coronary artery disease.
Yet, 70% of diabetic persons do not believe they 
are at serious risk for cardiovascular disease.
Type 2 diabetes increases the risk for coronary 
artery disease by 2 to 4 times in the overall 
population.

Ann Intern Med. 2003;139:824-834



Haffner SM, NEJM 1998;339:229-34



Impact of 
Diabetes on 
Long-term 
Prognosis in
Patients with 
UA/Non-Q-MI

(OASIS 
Registry)

Circulation 2000;102:1014



Impact of DM on Myocardial Perfusion 
After Primary Angioplasty in AMI

ST-segment resolution            30-day mortality           1-year mortality

Prasad A, JACC 2005;45:508-14



Mechanism of Increased Atherosclerosis 
in Diabetic Patients

Endothelial dysfunction 
Dyslipidemia
Thrombogenesis
Oxidative stress
Autonomic neuropathy

Ann Intern Med. 2003;139:824-834
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Anatomy of Coronary Disease in Anatomy of Coronary Disease in 
Diabetic PatientsDiabetic Patients

•• Small vessel caliber (impaired remodeling or Small vessel caliber (impaired remodeling or 
diffuse atherosclerosis)diffuse atherosclerosis)

•• High incidence of multivessel diseaseHigh incidence of multivessel disease
•• High incidence of left main stem diseaseHigh incidence of left main stem disease
•• Complex lesion morphology; total occlusionComplex lesion morphology; total occlusion
•• Poor collateral developmentPoor collateral development
•• Increased coronary calcificationIncreased coronary calcification

Diabetic patients tend to have a more severe and Diabetic patients tend to have a more severe and 
diffuse pattern of coronary artery diseasediffuse pattern of coronary artery disease
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Treatment of CAD in Diabetic Patients

Modification of Risk Factors for Coronary 
Artery Disease
Glycemic Control: Oral agents, Insulin
Management of CAD

Acute coronary syndrome (ACS)
Coronary Revascularization: Stent vs CABG



Poor Control of Risk Factors for Poor Control of Risk Factors for 
Vascular Disease in Diabetic PatientsVascular Disease in Diabetic Patients

Saydah, S. H. et al. JAMA 2004;291:335-342.



Changes in ageChanges in age--adjusted adjusted 
mortality rates mortality rates 

Sobel BE et al. Circulation 2003;107:636-642



Intensive therapy     

Conventional therapyMultifactorial 
Intervention
In Type 2 
Diabetes
(STENO-2)

Composite end point 
of
Cardiovascular Death,
Nonfatal MI, CABG, 
PCI,
Nonfatal Stroke, 
Amputation
Surgery for PVD

NEJM 2003;348:383-93



Glycemic Control and TVRGlycemic Control and TVR

Corpus RA et al. JACC 2004;43:8-14
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Treatment Modality of Diabetes Treatment Modality of Diabetes 
and Outcomes of ACSand Outcomes of ACS

Tx ModalityTx Modality STESTE--ACS        NSTEACS        NSTE--ACS        ACS        
UndUnd--ECGECG

DietDiet 1.01.0 1.01.0 1.01.0

OHAOHA 0.8 (0.40.8 (0.4--1.5)    2.2 (0.61.5)    2.2 (0.6--7.8)    0.9 (0.27.8)    0.9 (0.2--4.6)4.6)

InsulinInsulin 1.9 (1.01.9 (1.0--3.8)    3.5 (1.03.8)    3.5 (1.0--12.5)  2.1 (0.512.5)  2.1 (0.5--9.5)9.5)

Coronary Artery Dis. 2004;15:129-135



Bypass Angioplasty Revascularization Bypass Angioplasty Revascularization 
Investigation 2D (BARI 2D)Investigation 2D (BARI 2D)

Total Patients
N = 2,800Multicenter, Randomized Trial

Revascularizatio
n + Insulin-
Sensitizing 

Meds
n = 7000

Revascularizatio
n + Insulin-

Providing Meds
n = 7000

Medical 
Therapy 

With Insulin-
Sensitizing 

Meds
n = 7000

Medical 
Therapy With 

Insulin-
Providing 

Meds
n = 7000

Randomized 

Primary end point; 5-year mortality

Insulin-Providing Meds:        Insulin-Sensitizing 
Meds:

- Sulfonylureas -
Thiazolidinediones

- Repaglinide - Metformin
- Nateglinide
- insulin

Inclusion Criteria 
Age ≥25 years

• Type 2 Diabetes
• CAD Suitable for 

Revascularization
• Myocardial Ischemia



Management of ACS in Diabetics (= Nondiabetics)
STEMI: Primary PCI or Thrombolysis
NSTEMI or UA: Early invasive approach

stent+abciximab stent



Diabetes and Unstable CADDiabetes and Unstable CAD
(Stenting, IIbIIIa Inhibitors, LLT)(Stenting, IIbIIIa Inhibitors, LLT)

Coronary Artery Disease 2004;15:353-359



Coronary RevascularizationCoronary Revascularization

•• Percutaneous Coronary Intervention Percutaneous Coronary Intervention 
(PCI)           (PCI)           

•• Coronary Artery Bypass Grafting Coronary Artery Bypass Grafting 
(CABG)(CABG)



PCI in Diabetic PatientsPCI in Diabetic Patients
NondiabeticNondiabetic DiabeticDiabetic

EventsEvents (n=8798)(n=8798) (n=2684)(n=2684) pp
DeathDeath 75 (0.9)75 (0.9) 57 (2.1)57 (2.1) <0.01<0.01

MIMI 108 (1.2)108 (1.2) 50 (1.9)50 (1.9) 0.010.01

MI or Death  179 (2.0)MI or Death  179 (2.0) 97 (3.6)97 (3.6) <0.01<0.01

TVRTVR 1128 (12.8)1128 (12.8) 480 (17.9)480 (17.9) <0.01<0.01

From PRESTO Trial, Circulation 2004;109:476-480



No restenosis

Restenosis

Occlusion

Vessel 
Patency and 
Survival
In Diabetics 
After PTCA

Circulation 2001;103:1218-1224



BARI

Bypass Angioplasty Revascularization Investigation
PI:  Robert L. Frye
Inclusion:  MVD, server angina, suitable for PTCA, 

eligible for CABG

PTCA
n=915
PTCA
n=915

1829 patients1829 patients
Randomized

NEJM 1996; 335:217-25NEJM 1996; 335:217-25

CABG
n=914
CABG
n=914

(353 diabetics)

Primary Endpoint:  Mortality @ 5 years, MACE @ 5 years



BARI – Late Mortality

Survival-All Patients
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Cumulative Survival Among Diabetic
Patients by Treatment in BARI

Randomized and Registry Patients
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Detre:  Circ, 1998



BARI Criticisms

Small number of diabetic patients (n=353)
Diabetes was not a pre-specified subgroup for 
analysis
PCI techniques pre-dated the “stent era”
No glycoprotein IIb/IIIa inhibitors available
PCI was associated with incomplete 
revascularization (cw CABG)
The BARI registry more accurately reflected “real 
world” treatment patterns and results



Potential Mechanisms for Adverse 
Outcomes in Diabetes after PCI

Different pathobiology (inflammatory) 
lesions with more frequent plaque rupture
Increased thrombosis (increased platelet 
activity and other pro-coagulant effects)
Increased CAD progression (more diffuse 
disease)
Occlusive restenosis (impacts LVEF and 
mortality)
Incomplete revascularization after PCI



ARTS Trial:  1-Year 
MACCE

MACE = Death/MI/Stroke/Revascularization

60
65
70
75
80
85
90
95

100

0 60 120 160 240 300 360
Days after randomization

Ev
en

t-f
re

e 
su

rv
iv

al
 (%

)

MACE = Death/MI/Stroke/Revascularization

60
65
70
75
80
85
90
95

100

0 60 120 160 240 300 360
Days after randomization

Ev
en

t-f
re

e 
su

rv
iv

al
 (%

)
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ARTS Trial:  3-Year Death/MI/Stroke
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CYPHER Trials in DM Patients
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CYPHER Trials in DM Patients
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The TAXUS Diabetic
Meta-Analysis
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TAXUS DM:  12 month TLR
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TAXUS DM:  In-Segment Restenosis
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TAXUS DM:  Impact of Vessel Size
and Lesion Length on TLR
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PCI vs CABG
Repeat Revascularization
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FREEDOM Trial

Eligibility:  DM patients with MV-CAD eligible for stent or surgery
Exclude:  Patients with acute STEMI, cardiogenic shock

Eligibility:  DM patients with MV-CAD eligible for stent or surgery
Exclude:  Patients with acute STEMI, cardiogenic shock

Randomized 1:1Randomized 1:1Randomized 1:1

MV-stenting
With Drug-eluting stents

And abciximab

MVMV--stentingstenting
With DrugWith Drug--eluting stents

CABG
With or without CPB

CABGCABG
With or without CPBWith or without CPBeluting stents

And abciximabAnd abciximab

All concomitant Meds shown to be beneficial are encouraged, including:
Clopidogrel, ACE inhibitors, ARBs, B-blockers, statins

PRIMARY:  3-year death, MI, stroke
SECONDARY:  12-month MACCE, 3-year Quality of Life

PRIMARY:  3PRIMARY:  3--year death, MI, strokeyear death, MI, stroke
SECONDARY:  12SECONDARY:  12--month MACCE, 3month MACCE, 3--year Quality of Lifeyear Quality of Life
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