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Case: 46M
• BMI 42 kg/m2
• Mixed hyperlidemia

• TnT 3.25 (<0.03)
• CK 2234yp

• Smoker 35 pk yr
• 3 hours of acute chest pain 



Case: 46M

Critically tight LAD
Diffuse distal disease



Case: 46M

Diffuse atherosclerotic disease
in a young man



Obesity Trends* Among U.S. Adults 
BRFSS 1991 1995 d 2000BRFSS, 1991, 1995 and 2000

(*BMI ≥ 30, or ~ 30 lbs overweight for 5’4” woman)

1991 19951991 1995

2000

Source: Mokdad A H, et al. J Am Med Assoc 1999;282:16, 2001;286:10.

No Data             <10%           10%-14%           15-19%          ≥20%     



Prevalence of Diabetes in the 
U.S.

More than 16 million Americans have diabetes

Type 2 Type 1 Type 2Not Diagnosed
ype Type 2

Diagnosed

10%21% 798 00 new cases of

59%

21% 798,00 new cases of 
diabetes are 
diagnosed each 
year

ADA Diabetes Care

year.

1998;21:296-309



EUROASPIRE SURVEY ESC 2007
Prevalence of HTN highPrevalence of HTN, high 
cholesterol, and diabetes,

Patients (%)
EUROASPIRE With With With elevated With 
surveys raised BPa elevated 

TCb (%)
LDL-Cc (%) diabetes 

Survey 1 58 1 94 5 96 4 17 4Survey 1 58.1 94.5 96.4 17.4
Survey 2 58.3 76.7 78.1 20.1
Survey 3 60.9 46.2 47.5 28.0
a. >140/90 mm Hg or >130/80 mm Hg among diabetics
b. 4.5 mmol/L or greater
c. 2.5 mmol/L or greater 

y

Wood D. European Society of Cardiology Congress 
2007; September 2, 2007; Vienna, Austria.



Increasing Deaths Due to Diabetes
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Prevalence of Ischemic Heart DiseasePrevalence of Ischemic Heart Disease

2/3 of diabetics die from 
di l di

25

cardiovascular disease.
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Th P tThe Present

The US is alread theThe US is already the 
most obese nation 
on earth and we areon earth, and we are 
getting bigger.



Western AcculturationWestern Acculturation





The FutureThe Future





BARI Randomized TrialBARI Randomized Trial

Designed to compare CABG and PTCA in 
patients who have:

Multivessel coronary artery disease

 Angina or objective evidence of ischemia

 N i l i ti d No prior revascularization procedures

 Eligible for both PTCA and CABG g

 Complete revascularization NOT required



Survival analysisSu a a a ys s



BARI Randomized Trial 
10-Year Survival
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10-Year Survival
St tifi d b Di b t St tStratified by Diabetes Status
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Freedom from Cardiac Death
St tifi d b Di b t St tStratified by Diabetes Status
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Survival by Diabetes Status and 
b R l i ti T t t R i dby Revascularization Treatment Received
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Survival among Patients with Diabetes
Stratified by Diabetic Treatment at Baseline
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Prior CABG is Protective after AMI in 
Diabetic PatientsDiabetic Patients

Detre et al. BARI Trial. NEJM. 2000 Detre et al. BARI Trial. NEJM. 2000 



Repeat Revascularizationepeat e ascu a at o



Subsequent Revascularization 
Stratified by Diabetes Status
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Subsequent CABG 
Stratified by Diabetes Status
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L t 2009L t 2009Lancet 2009Lancet 2009

10 RCT N 781210 RCTs N=7812
POBA in 6 trials
BMS in 4 trials 



Effect of Diabetes on OutcomeEffect of Diabetes on Outcome
PCI DMPCI DM

CAB DMCAB DM
( without BARI )

CAB DMCAB DM

PCI, CABPCI, CAB
no DMno DMno DMno DM

Hlatky Lancet 2009





A North American TrialA North American Trial

50 Hospitals19 US Non-VA Hospitals

2 287 patients2,287 patients
enrolled between 

6/99-1/0415 VA Hospitals 6/99 1/04

32 % Di b t
16 Canadian Hospitals

32 % Diabetes



Survival Free of Death from 
A C d M di lAny Cause and Myocardial 

InfarctionInfarction
1.0 Optimal Medical Therapy (OMT)

0.8

0.9

PCI + OMT

0.6

0.7
HR 1.05 (95% CI 0.87-1.27)

P = 0.62

0.0

0.5

Number at Risk
Medical Therapy 1138 1017 959 834 638 408 192 30

Years
0 1 2 3 4 5 6 7

Medical Therapy     1138            1017              959 834 638 408 192 30
PCI 1149            1013              952 833 637 417 200 35





Bypass AngioplastyBypass Angioplasty 
Revascularization Investigation g

2 Diabetes  (BARI 2D) tested 
the hypothesis that early 

revasclarization would improverevasclarization would improve 
mortalitymortality.



BARI 2D Randomization:
2 x 2 Factorial Design

Prompt

Ischemia Control Strategy
Prompt
Revasc Medical

InsulinInsulin 
Provision 592 593 1185Glucose

Control

Insulin
Sensitization 584 599 1183

Control
Strategy

Sensitization

1176 1192 2368



One-Year Glycemic 
ManagementManagement
(N=1721 Patients with One Year of Follow-up)
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One-Year Lifestyle Factor Management
(N=1732 Patients with One Year of Follow up)(N=1732 Patients with One Year of Follow-up)
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M BMI
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25% 26%
34%

20%

30%

40%

12% 10%

0%

10%

20%

0%
Current Smoker BMI >= 35 No Regular Exercise

b li 1

7/29/05

baseline 1 year



HbA1c Mean Over TimeHbA1c Mean Over Time

Insulin Providing

Insulin Sensitizing



Prompt Revascularization vs Medical 
ThTherapy

All-cause Mortality                            Death / MI / Stroke

P t R l i tiP t R l i ti Prompt Revascularization

Intensive Medical

Prompt Revascularization

Intensive Medical



Insulin Sensitization versus 
Insulin Provision

All-cause Mortality                          Death / MI / Stroke



Freedom from Death / MI / Stroke 
A M di l A i d P iAmong Medical Assigned Patients



PCI Intended Revascularization Stratum
(Lower Risk Patients)

All-cause Mortality                           Death / MI / Stroke

p = 0.15

y



CABG Intended Revascularization Stratum
(Higher Risk Patients)

All-cause Mortality Death / MI / StrokeAll cause Mortality                           Death / MI / Stroke



Major Cardiovascular Eventsj
PCI Intended Stratum           CABG Intended Stratum

p = 0.30                                                            p = 0.021

REV ISREV-IS



Freedom from Death/MI/StrokeFreedom from Death/MI/Stroke
Patients with MultiPatients with Multi--vessel Diseasevessel DiseasePatients with MultiPatients with Multi vessel Disease vessel Disease 

CABG stratum CABG stratum 
MJI < 55 (n=229)MJI < 55 (n=229) MJI ≥ 55 (n=457)MJI ≥ 55 (n=457)



BARI 2D Primary ConclusionsBARI 2D Primary Conclusions

• Among high risk patients selected for CABG  
 Prompt revascularization reduces major 

cardiovascular events compared with delayed/no 
revascularization (p=0.01).  

• Among lower risk patients selected for PCIAmong lower risk patients selected for PCI
 Prompt revascularization and delayed/no 

revascularization had similar rates for majorrevascularization had similar rates for major 
cardiovascular events.



BARI 2D in the Context 
of Recent Trialsof Recent Trials

COURAGE Trial: 
O PCI lt i t t ith th Our PCI results are consistent with the     
results from COURAGE.

 The majority of participants in 
COURAGE did not have diabetes.

 COURAGE did not study CABG.



BARI 2D in the Context 
of Recent Trials

Intensive Glycemic Control Trials:Intensive Glycemic Control Trials: 
(ADVANCE, ACCORD and VADT)

BARI 2D does not address the question of intensiveBARI 2D does not address the question of intensive     
glycemic control as all subjects were treated with a 
target HbA1c of < 7.0%.

TZD (Rosiglitazone) Therapy:
BARI 2D assessed therapeutic strategies rather thanBARI 2D assessed therapeutic strategies rather than
any specific drug. 
No MI/Mortality differences were seen for the ISNo MI/Mortality differences were seen for the IS 

group in which over 60% were using TZDs, predominately 
rosiglitazone. 

These results are thus consistent with RECORD.



BARI 2D: Cardiology ImplicationsBARI 2D: Cardiology Implications

• In patients with both Type 2 diabetes andIn patients with both Type 2 diabetes and 
stable CAD with documented ischemia:

 Those with extensive multi-vessel CAD should 
be considered for CABG.

 Those with less extensive CAD could be 
d f l ith i t i di lmanaged safely with intensive medical 

therapy until revascularization is clinically 
mandated.mandated.



BARI 2D
Diabetes Implications

 Overall both insulin sensitizing and insulin 
providing approaches appear appropriate in p g pp pp pp p
BARI 2D eligible patients.

 Further analyses will determine whether 
these strategies differ in other secondary g y
outcomes.



Summary of BARI 2D DesignSummary of BARI 2D Design

What BARI 2D is NOT:
 A test of PCI versus CABG.
 A test of individual diabetes drugs or a test of different  

HbA1c targets.

What BARI 2D is:What BARI 2D is:
 A comparison of STRATEGIES for myocardial ischemia.
 A comparison of STRATEGIES for glycemic control.co pa so o S G S o g yce c co t o



“In conclusion, the results of our trial show that CABG, as compared with PCI, is 
associated with a lower rate of major adverse cardiac or cerebrovascular events at 1 
year among patients with three vessel or left main coronary artery disease (or both) andyear among patients with three-vessel or left main coronary artery disease (or both) and 
should therefore remain the standard of care for such patients.” 



SYNTAX Trial DesignSYNTAX Trial Design
23 US Sites62 EU Sites +

gg

All Pts with de novo 3VD 
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Higher 12Higher 12--Month MACCE in DiabeticsMonth MACCE in Diabetics**

D i b R l i iD i b R l i iDriven by RevascularizationDriven by Revascularization
TAXUS® Express® Stent (n=227)CABG (n=204)
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Outcome According to Diabetic Outcome According to Diabetic 
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MACCE at 12MACCE at 12--Months in SubgroupsMonths in Subgroups
TAXUS® Express® StentCABG
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FREEDOM  Design FREEDOM  Design 

Patients with DM and multivesel CAD eligible for PCI orPatients with DM and multivesel CAD eligible for PCI or

gg

Patients with DM and multivesel CAD eligible for PCI or Patients with DM and multivesel CAD eligible for PCI or 
CABGCABG

Randomized 1:1Randomized 1:1

Contemporary PCI Contemporary PCI 
with DESwith DES
N=1000N=1000

Contemporary CABGContemporary CABG
with or without CPBwith or without CPB

N=1000N=1000

Contemporary background therapy 
for CAD and diabetes

N=1000N=1000 N=1000N=1000

for CAD and diabetes 



FREEDOM RecruitmentFREEDOM Recruitment
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