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Studies on prevention of CAD 

• A continuing debate regarding the most effective strategy

for treating stable ischemic heart disease (SIHD).

1. Patients with SIHD

2. Patients with type 2 diabetes as being at high cardiac risk

Detection of Ischemia in Asymptomatic Diabetics (DIAD) study

• Two recent multicenter, randomized trials, regarding the 

benefits of early revascularization in SIHD

1. Patients with SIHD: Clinical Outcomes Utilizing Revascularization 

and Aggressive Drug Evaluation (COURAGE) trial 

2. Patients with T2DM and SIHD: Bypass Angioplasty 

Revascularization Investigation in Type 2 Diabetes (BARI-2D) trial



Baseline clinical characteristics in COURAGE and BARI-2D trials

Curr Atheroscler Rep. 2010;12(6):423-31

Early revascularization with PCI in combination with OMT is not superior to OMT alone in reducing mortality 

and other major cardiovascular events



Results of BARI 2D study



• Patients with type 2 diabetes have an 

increased risk of suffering a cardiovascular 

event over non-diabetic patients.

• The success of coronary revascularization in 

BackgroundBackground

• The success of coronary revascularization in 

reducing myocardial infarction and death in 

diabetic patients with chronic stable angina 

has not been established.

• Similarly, it is unclear if insulin sensitization 

therapy offers benefits over  insulin provision 

therapy in reducing cardiovascular events.



� Evaluate two cardiac treatment strategies and two 

glycemic treatment strategies in patients who were 

receiving uniform glycemic control and intensive therapy 

for cardiac risk factors.

1.The first hypothesis : 

prompt revascularization  (either  surgical  or  

HypothesisHypothesis

prompt revascularization  (either  surgical  or  

catheter-based) would reduce long-term rates of death 

and cardiovascular events, as compared with  medical 

therapy alone. 

2. The second hypothesis :

insulin sensitization  (with a target level for A1c < 7.0%) 

would reduce long-term rates of death and cardiovascular 

events, as compared with insulin provision.



�Eligibility criteria : both T2D with Coronary Artery Dis. 

� Type 2 Diabetes: insulin or oral OHA

� Coronary Artery Disease 

- Documented  on  angiography 

1)   ≥ 50% stenosis of a major epicardial  coronary  

artery a.w  + stress test 

2)  ≥ 70% stenosis of a major epicardial coronary artery 

and classic angina). and classic angina). 

Exclusion criteria

Required immediate revascularization 

≥ 50% left main coronary disease

Cr ≥ 2.0 mg/dL

A1c ≥ 13.0%

Heart failure: class III, IV

Undergone PCI or CABG within the previous12 Mon



� Randomly assigned to two treatment strategies in 

a 2- by -2 factorial design to achieve a target A1c < 7.0%. 

1) In the first strategy, either prompt coronary revascularization or  

medical therapy. 

2) In the second strategy, either insulin- sensitization therapy or 

insulin- provision therapy.
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Endpoints

�Average follow-up time 5.3 years 

�The primary end point : death from any 

cause.cause.

� The secondary end point  : a composite of 

death, myocardial infarction, or stroke

(major cardiovascular events).



Risk Factor Control

Uniform glycemic control and intensive therapy for cardiac risk factors
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•• The The 55--year death year death rate for the rate for the 

group group receiving insulin receiving insulin 

sensitization sensitization therapy was 13.2% therapy was 13.2% 

vs. 13.5% in the group receiving  vs. 13.5% in the group receiving  

insulin provision insulin provision therapy..therapy..
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•• The rates of MI, stroke and the combined The rates of MI, stroke and the combined 

secondary endpoint secondary endpoint of death, MI, and stroke were of death, MI, and stroke were 

similar between the group receiving similar between the group receiving 

revascularization plus optimal medical therapy revascularization plus optimal medical therapy vs. vs. 

the group receiving the group receiving optimal medical therapy optimal medical therapy alonealone..

•• The rates of MI, stroke and the combined The rates of MI, stroke and the combined 

secondary endpoint secondary endpoint of death, MI, and stroke were of death, MI, and stroke were 

similar between the group receiving similar between the group receiving insulin insulin 

sensitization therapy sensitization therapy vs. the group receiving vs. the group receiving 

•• insulin provision therapyinsulin provision therapy..



For all subjects, similar mortality & major 

cardiovascular events

- Prompt revascularization versus OMT

(delayed/no revascularization).

Summary of BARISummary of BARI--2D study2D study

(delayed/no revascularization).

- Insulin sensitization versus insulin 

provision



Re-assessment of BARI 2D results

- Focusing confusion points



1. For all subjects, similar mortality & major cardiovascular 

events

- Prompt revascularization versus delayed/no revascularization.

- Insulin sensitization versus insulin provision

2. Among low risk patients selected for PCI

Similar major cardiovascular events

- Prompt revascularization versus delayed/no revascularization.

Summary of BARISummary of BARI--2D study2D study

- Prompt revascularization versus delayed/no revascularization.

- Insulin sensitization versus insulin provision    

3. Among high risk patients selected for CABG

↓ major cardiovascular events

1)  Prompt revascularization >  delayed/no revascularization

2) Insulin sensitization appeared to enhanced the benefit of 

revascularization particularly among the those selected for CABG



BARI- 2D reassessment

• A little confusion 1.

� What BARI 2D is NOT : 

- A test of PCI versus CABG

- A test of individual diabetes drugs or a test of different A1c targets.

ACCORD, ADVANCE, and VADT trials

� What BARI 2D is : 

- A comparison of STRATEGIES for myocardial ischemia.

prompt revascularization vs. medical therapy 

- A comparison of STRATEGIES for glycemic control.

insulin sensitization vs. insulin provision



BARI- 2D reassessment

• A little confusion 2.

Multicenter, randomized trials 2-  by -2 

factorial design 





� Revascularization Decision

� This analysis included 1,773 patients without previous procedures. 

(no histories of coronary revascularization and  >80% of baseline 

information available)

� Cardiologist a priori selected revascularization method based on � Cardiologist a priori selected revascularization method based on 

clinical and angiographic factors

Percutaneous  C oronary Intervention (PCI)

or

Coronary Artery Bypass Graft Surgery (CABG)



CharacteristicCharacteristic
RevascRevasc

(CABG + OMT or PCI + OMT)(CABG + OMT or PCI + OMT)

(n=1176)(n=1176)

OMTOMT
(n=1192)(n=1192)

Age Age (yrs(yrs±±SDSD)) 62.3 62.3 ±± 8.88.8 62.4 62.4 ±± 9.09.0

Male Male (%)(%) 70.470.4 70.370.3

HbA1c HbA1c (% mean(% mean±±SDSD)) 7.6 7.6 ±± 1.61.6 7.7 7.7 ±± 1.61.6

Baseline CharacteristicsBaseline Characteristics

HbA1c HbA1c (% mean(% mean±±SDSD)) 7.6 7.6 ±± 1.61.6 7.7 7.7 ±± 1.61.6

Duration of diabetes Duration of diabetes (years (years 
meanmean±±SDSD))

10.2 10.2 ±± 8.58.5 10.7 10.7 ±± 8.88.8

History of MI History of MI (%)(%) 31.731.7 32.432.4

History of CHF History of CHF (%)(%) 7.17.1 6.26.2

CerebrovascularCerebrovascular event event (%)(%) 9.59.5 10.010.0

Peripheral artery disease Peripheral artery disease (%)(%) 23.723.7 23.723.7

Prior revascularization Prior revascularization (%)(%) 22.922.9 24.2 24.2 



CharacteristicCharacteristic
Insulin Insulin 

SensitizationSensitization
(n=1183)(n=1183)

Insulin Insulin 
ProvisionProvision
(n=1185)(n=1185)

Age Age (yrs(yrs±±SDSD)) 62.3 62.3 ±± 9.29.2 62.5 62.5 ±± 8.78.7

Male Male (%)(%) 70.170.1 70.670.6

HbA1c HbA1c (% (% meanmean±±SDSD)) 7.6 7.6 ±± 1.61.6 7.7 7.7 ±± 1.61.6

Baseline CharacteristicsBaseline Characteristics

HbA1c HbA1c (% (% meanmean±±SDSD)) 7.6 7.6 ±± 1.61.6 7.7 7.7 ±± 1.61.6

Duration of diabetes Duration of diabetes (years (years 
meanmean±±SDSD))

10.1 10.1 ±± 8.48.4 10.8 10.8 ±± 8.98.9

History of MI History of MI (%)(%) 32.632.6 31.531.5

History of CHF History of CHF (%)(%) 6.76.7 6.66.6

Cerebrovascular event Cerebrovascular event (%)(%) 9.99.9 9.69.6

Peripheral artery disease Peripheral artery disease (%)(%) 23.923.9 23.523.5

Prior revascularization Prior revascularization (%)(%) 23.123.1 24.1 24.1 







Adjusted Odds Ratio of CABG selection 

among Multivessels



� BARI 2D patients, who by design have mild or no symptoms, 

demonstrate considerable variation in the extent of CAD and amount of 

jeopardized myocardium. 

�Evaluate 2 coequal outcome measures in this analysis : 

BARI 2DBARI 2D BASELINE

CORONARY ANGIOGRAPHIC FINDING

�Evaluate 2 coequal outcome measures in this analysis : 

(1)the number of lesions 20% diameter stenosis: reflecting 

atherosclerotic burden

(2) the total MJI (Myocardial Jeopardy Index): reflection of the extent of 

potential myocardial ischemia

�In conclusion, 

� Coronary arteriographic findings are consistent with the intent of the 

design of BARI 2D. 



�BARI 2 Baseline
� From January 1, 2001, to March 31, 2005

� patients were  enrolled at 49 clinical sites 

Intended mode of revascularization 

by number of vessels
Randomization by region

� In general, patients enrolled in the United States had a less severe 

angiographic profile compared with patients in Canada, Brazil and Mexico, 

and the Czech Republic and Austria.

� To a large extent, the region-specific differences in angiographic profiles.



BARI- 2D reassessment

• A little confusion 3.
- A comparison of STRATEGIES for myocardial ischemia.

prompt revascularization vs. medical therapy 

- A comparison of STRATEGIES for glycemic control.

insulin sensitization vs. insulin provision



Increased crossovers in drugs and devices

42% of patients in the medical treatment 

group had undergone revascularization by 

5 years



A1c mean over time

***

Though hypothesis was to evaluate two cardiac treatment strategies 

and two glycemic treatment strategies in patients who were receiving 

uniform glycemic control and intensive therapy for cardiac risk factors.

***



1. For all subjects, similar mortality & major cardiovascular 

events

- Prompt revascularization versus delayed/no revascularization.

- Insulin sensitization versus insulin provision

2. Among low risk patients selected for PCI

Similar major cardiovascular events

- Prompt revascularization versus delayed/no revascularization.

Summary of BARISummary of BARI--2D study2D study

- Prompt revascularization versus delayed/no revascularization.

- Insulin sensitization versus insulin provision    

3. Among high risk patients selected for CABG

↓ major cardiovascular events 

- Prompt revascularization >  delayed/no revascularization

1) Insulin sensitization appeared to enhanced the benefit of 

revascularization particularly among the those selected for CABG

2) Insulin sensitization was associated with lower BMI, higher HDL, 

and lower rates of severe hypoglycemia



Use of Medications, Risk Factors, and Adverse Events



Use of Medications, Risk Factors, and Adverse Events



CABG oriented Reassessment



Reanalysis according to CABG and PCI



4 treatment combination

5-year clinical events rate

36

Major cardiovascular 

events rate
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Event rates were lower than expected

-Heterogeneity of diabetic patients

- 0.3% per year in the Bergamo Nephrologic Diabetes 

Complications Trial BENEDICT) 17 to 12% per year in 

the German Diabetes and Dialysis trial.

- Clinicians decided on a preferred revascularization - Clinicians decided on a preferred revascularization 

approach (PCI or CABG) before randomization

- Higher use of drug-eluting stents and greater use of 

minimally invasive surgical techniques as the trial 

progressed.



Summary of BARI-2D study



1. For all subjects, similar mortality & major cardiovascular 

events

- Prompt revascularization versus delayed/no revascularization.

- Insulin sensitization versus insulin provision

2. Among low risk patients selected for PCI

Similar major cardiovascular events

- Prompt revascularization versus delayed/no revascularization.

- Insulin sensitization versus insulin provision    - Insulin sensitization versus insulin provision    

3. Among high risk patients selected for CABG

↓ major cardiovascular events 

- Prompt revascularization >  delayed/no revascularization

1) Insulin sensitization appeared to enhanced the benefit of 

revascularization particularly among the those selected for CABG

2) Insulin sensitization was associated with lower BMI, higher HDL, 

and lower rates of severe hypoglycemia
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