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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

Courage

BARI-2ZD

Year of initial publication
Period of recruitment

Entry criteria

Type of revascularization and randomization
Primary end point

Secondary end point

Follow-up, v

Patients_»

2008

1999-2004

CAD by catheter
plus positive stress
or angina

PC1 + OMT vs OMT

Death/nonfatal MI

Death/MUstroke/
hospitalization for
unstable angina

4.6

2287

2009
200120035

CAD by catheter plus [I2DM
plus positive stress or angina

PCT + OMT vs OMT
CABG + OMT vs OMT
Death

Death/Ml/stroke

OMT patients, n
Revascularization patients, n
Mean age, y
Previous M1
T2DM
Angina CCS classification

Mean LVEF

1149

1138

61

38%

34%

T8% with 011
21% with 111

61%

368
I

92

1176 (798 for PCIL, 378 for CABG)

62

32%

100%

60% with 0-I1
9% with IM-1V

57% (82% were normal)

Crossover (medically treated and revascularized during follow-up) 33% 42%

Early revascularization with PCl in combination with OMT is not superior to OMT alone in reducing mortality
and other major cardiovascular events

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




Results of BARI 2D study

A Randomized Trial of Therapies for Type 2 Diabetes
and Coronary Artery Disease




Background

.- Patients with type 2 diabetes have an
increased risk of suffering a cardiovascular
event over non-diabetic patients.

 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.




Hypothesis

® 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 surgicai 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) 2 50% stenosis of a major epicardial coronary
artery a.w + stress test
2) 2 70% stenosis of a major epicardial coronary artery
and classic angina).

Exclusion criteria

Required immediate revascularization

2 50% left main coronary disease

Cr=22.0 mg/dL

A1c 213.0%

Heart failure: class lil, IV

Undergone PCIl 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.

Medical

Glucose Insulin
Providing 593
Control

Strateqgy

Insulin
Sensitizing 599




Endpoints

® Average follow-up time 5.3 years

® The primary end point : death from any
cause.

® The secondary end point : a composite of
death, myocardial infarction, or stroke
(major cardiovascular events).




Risk Factor Control
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Uniform glycemic control and intensive therapy for cardiac risk factors




Primary Endpoint

p =0.97
13.2% 13.5%

1]

Revasc.

n=135 =161

* The 5-year death rate for the group
receiving revascularization plus optimal
medical therapy was 13.2% vs. 13.5% in
the group receiving optimal medical
therapy alone.

20%

15% -

10%

5%

0%

p = 0.89

13.2% 13.5%

1

Sens. Prov.
n =156 n =160

The 5-year death rate for the
group receiving insulin
sensitization therapy was 13.2%
vs. 13.5% in the group receiving
insulin provision therapy..




Secondary Endpoint

o/ _
2Tk 2%

20% -
15% - 11.7%
10.0%.

10% -

p=0.13

5% -

0%
MI Stroke  Death/MI/Stroke

MI Stroke  Death/MI/Stroke
B Revasc. 2 OMT

B Sens. 2 Prov.

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

secondary endpoint of death, MI, and stroke were secondary endpoint of death, MI, and stroke were
similar between the group receiving similar between the group receiving insulin
revascularization plus optimal medical therapy vs. sensitization therapy vs. the group receiving

the group receiving optimal medical therapy alone~ insulin provision therapy.




Summary of BARI-2D study

For all subjects, similar mortality & major
cardiovascular events

- Prompt revascularization versus OMT
(delayed/no revascularization).

- Insulin sensitization versus insulin
provision




Re-assessment of BARI 2D results
- Focusing confusion points




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

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 PCl versus CABG

- A test of individual diabetes drugs or a test of different A1c targets.
ACCORD, ADVANCE, and VADT trials

® WhatBARI2D 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

Design of the ACCORD trial

GLYCEMIA TRIAL BLOOD PRESSUARE TRIAL LMD TREAL®
SYSTOLIC BLOOD PRESSURE SYSTOLIC BLOOD PRESSURE GROURP A GROUP B
< 12 MM HG < 140 MM HG

Intensive therapy
(hemoglobin A, < 6%) 1,178 1,193 1383 1374

Standard therapy 1,184 1,178 1,370 1,391
(hemoglobin A,
7.0%—7.9%, inclusively)

Total 2.362 ; 2753 2,765
Total 4733 5,518 10,251

Treatment group assienment blinded unitl end of trial, Treatment group A = statin plus fenofibrate placebo; treatment group B = statin plis fencfibrate
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2368 patients with mild to moderate CAD and Type 2 diabetes prior to
randomization. Prospective. Randomized. Mean follow-up 5.3 years
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Revascularization Decision

® This analysis included 1,773 patients without previous procedures.
(no histories of coronary revascularization and >80% of baseline
information available)

-~ IAI. AJ I‘
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Percutaneous C oronary Intervention (PCI)
or
Coronary Artery Bypass Graft Surgery (CABG)




Baseline Characteristics

Revasc OMT

Characteristic (A8 QUT L oM (n=1192)

Age (yrs+SD) 62.3 + 8.8 62.4 £ 9.0

Male (%) 704 JAORS
HbA1¢C (% mean+SD) /6+16 /7.7+16

Duration of diabetes (years 102 + 8.5 10.7 + 8.8

mean+SD)

(%) 31.7 32.4

(%) 7.1 6.2
Cerebrovascular event (%) 9.5 10.0
Peripheral artery disease (%) 23.7 23.7
(%) 22.9 24.2




Baseline Characteristics

Insulin Insulin

Characteristic Sensitization Provision
(n=1183) (n=1185)

Age (yrs+SD) 62.5 £ 8.7
Male (%)

LILAA A /07 .S\
NMOAITC (70 MeadntIov)

Duration of diabetes (years
mean+SD)

History of Ml (%)

History of CHF (%)
Cerebrovascular event (%)
Peripheral artery disease (%)
Prior revascularization (%)




Table |

Angiographic charscteristics by intended revasculanzation assignment (excludes patients with previous procedures)

Angiographic Charactenstic Stratum

All Patients / PCl
(n = 1,773} = f55) (n=1,118)

p Value

No. of lesions (220% DS) 46+ 23 41+ 20
No. of significant lesions (X% DS 2617 5 i .3 S
No, of lesions =T0% D3 o e 1 4 e o 0.8 =10
Proximal LAD coronary artery disease (=50% DS) 2% 0% 8%
No. of total oeclusions

I 62%

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

| 3%

=1 8%
No. of temitones*® with =50% DS

] 3%

9%

7

3
MIT (%)
Categorical MII (%)
=2

26=50
51=T3

To=100)

<0.0001

<0.0001
<0.0001




Left ventnicular ejection fraction (%) (m = 1,605) ' 5) (n = Lo6l)
Mean 58 57 agk ¥l
<350 6%
<40 i 4%

Lesion-level analysis 1 = 828 3,752) (n = 4,534)
DS

<50%

S%e=69%

M e=R80%

=100
Total occlusion (99% or 100% DS)
Distal flow (TIMI grade)

{0

|
:
2
!

(.54
(.29
(.23

<0.0001

<0.0001
<0.0001

ACC/AHA classification”
pe . 3% 276%
Type A
Type B 6% 43.8%
¥P
Type C MG R6%
Ostial” 4% 5%
Side branch’ 5% 5%
Nondiscrete |8% 19%
Moderate/severe tortuosity’ 4% 25%
Irregularf/ulcerated contour’ 15% 6%

<0.0001

(.009
(.08
(.04
(3]
(.08

Continuous vanables are presented as mean * 3D, and categoncal vanables are presented as percentages.
* Each of the 3 eprcardial coronary artenes supplies | temtory: a2 dominant eireomflex artery supplies 2 temtories.
" Assessed only for lesions 3% to 98% DS

ACC = Amencan College of Cardiology; AHA = Amencan Heart Association; DS = diameter stenosis; LAD = left anterior descending.




Adjusted Odds Ratio of CABG selection
among Multivessels

Adjusted Odds Ratio of CABG Selection

Among Multivessel Diseag?

NMon USvs US 1 I =

Rand after DES available —

FProoamal LAD >=50% stenosis

Total occlusions —

2 3

PCI Preferred CABG Preferred
og scale




BARI 2D BASELINE
CORONARY ANGIOGRAPHIC FINDING

» 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 coeaual outcome measures in this annl\lelc -

vvvvl S W

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

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

Randomization by region
by number of vessels

Europe BIntended CABG ®EIintended PCI
— 0,
Mexico N=75,3%

N=85, 4% 90%

Brazil
N=356, 15%

Canada 10%
N=353, 15% . |

None or Single VD Double VD Triple VD
(N=791) (N=849) (N=726)

N=2368 Randomized

® 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.
iInsulin sensitization vs. insulin provision




Increased crossovers in drugs and devices

42% of patients in the medical treatment
group had undergone revascularization by
5 years

Insulin Sensitization Group Insulin Provision Group

® IS Drugs WIP Drugs Medication Baseline

100 +

80 -

Metformin

Thiazolidinedione
Rosiglitazone

Sulfonylurea

e S e RS = Insulin

BaselineYear1 Year3 Yeard Baseline Year1 Year3 Yeard

60 ¢

40

20 -




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.

A1c mean over time

insuiin Providing

7.5

"k
79 2

Insulin Sensitizing

HbA1c (%)
-...d
N

»
@

6.9

o
S

o
o

Baseline Year1 Year2 Year3 Year4 Year5




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

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

Variable

No. of patients

All Patients

at Baseline

Revascularization

853

Medical
Therapy

991

3-Year Follow-up

P Value

Insulin
Sensitization

77

Insulin
Provision

067

Risk factor
Glycated hemoglobin — %
Insulin — pU/ml
Median
Interquartile range

Cholesterol — mg/dl

7.7+1.6

95
5.7-17.0

7.2+1.3

7.8
4.6-15.0

7.3£1.3

7.9
4.6-14.0

7.0+1.2

7.5x1.4

6.3

10.0

3.9-11.0

5.5-19.0

Total

Low-density lipoprotein

High-density lipoprotein
Triglycerides — mg/d|

Median

Interquartile range
Blood pressure— mm Hg

Systolic

Diastolic

Estimated glomerular filtration
rate

Median

Interquartile range

169+41
96+33
38+10

148
104219

131.7+20.0
74.5+11.2

76.3
63.1-91.5

151+35
81+28
41+11

126
B9-179

125.6+15.3
70.4+£10.7

70.3
55.0-85.9

150=34
79+25
41+12

131
94-179

125.2+16.7
70.3+10.5

70.0

53.4-83.5

151=34
7927
42+12

151+35
20+27
40+£11

126
88-181

12531159
70.1£10.3

703
53.7-85.8

131
895-176

125.5+16.1
70.6x£10.3

70.0
54.3-83.5




Use of Medications, Risk Factors, and Adverse Events

All Patients

Variable at Baseline

No. of patients

Microalbuminuria or macroalbu-
minuria (albumin:creati-
nine ratio, >30) — %

Body-mass indexj 31.7+6.0

Revascularization

953
33.6

32.0+6.3

Medical
Therapy

891
342

32.216.2

3-Year Follow-up

P Value

0.50

Insulin

Sensitization

977
344

31.7+6.3

Insulin
Provision

67
333

32.5+6.2

P Value

Smoking in previous yr— % 21.8
Patients meeting target values — %
Glycated hemoglobin <7.0% 39.6

Low-density lipoprotein cholester- 59.5
ol <100 mg/dl

Blood pressure =130/80 mm Hg 476

Glycated hemoglobin, low-density 13.4
lipoprotein cholesterol, and
blood pressure at target
levels

10.4

48.5
23.3

LT
28.5

11.2

47.2
834

70.7
28.3

0.56

0.60
0.98

0.61
0.93

12.1

9.5

55.5

40.0

34.2

724
34.8

82.5

70.0
22.0




CABG oriented Reassessment

N
E

Pk

75
< LN /

Death / MI/ Stroke
Among Medical Assigned Patients

/
==
/ ",
Determine

Revascularization

Choice

Eligible &
Coronary Enrolled in
Angiography BAR| 2D
N=2368

CABG Stratum —
Medical Patients

30.5

7

PCI CABG
Intended Intended
N=1605 N=763

Age 62.0 63.2

Male 68% 76%

Prior 2904 139 PCI Stratum —
revascularization Medical Patients

Proximal LAD 10% 19%

LVEF <50 18% 18%

3 Vessel Disease 20% 529% —CABG-MED —PCI-MED

Total Occlusions 0.48 0.84

Myocardial 37.2 59.7
Jeopardy Index




Reanalysis according to CABG and PCI

CABG Intended Revascularization Stratum PC| Intended Revascularization Stratum
(Higher Risk Patients) (Lower Risk Patients)

All-cause Moltality _ Death / Ml / Stroke All-cause Mortality Death / Ml / Stroke

100%
86.4 Rev Nﬂ ed '
78.9 Med

80% -+ . 80% 1 , 89.2 Rev
83.6 Med VT

77.0 Rev

=0.3
p=0.33 p = 0.01

Event Free

p=0.18

Survival
Event Free

st Revascularization ) ) Prompt Revascularization

——— Intensive Medical

1 2 3 4 5

Years Since Randomization Years Since Randomization Years Since Randomization Years Since Randomization

Five-Year Clinical Event Rates

CABG Intended Revascularization Stratum
N=763

E

a

Non-fatal M1 Stroke Dith /M1 /Stroke

Prompl Revascularization u Intersive Medical

= p<0m




All-Cause Mortality Death / Ml / Stroke

Prompt Intensive Prompt | Intensive 4 treatment combination
Revasc Medical Revasc Medical L
5-year clinical events rate

Insulin Insulin
Sensitization 11.2% 12.3% Sensitization 20.3% 24.1%

Insulin Insulin
Provision 12.2% 12.0% Provislon 25.2% 24.1%

interaction p=0.78 Interaction p=0.23

PCI Intended Stratum CABG Intended Stratum

=

Major cardiovascular
events rate

p=030 . p=0021

—MED-IS —REV-IS —MED-IS —REV-IS
- = MED-IP -- REV-IP - = MED-IP -~ REV-IP




Adverse Event Rates

by Glycemic Randomized Treatment Assignment

Adverse Event 1S IP P-value
N=1154 N=1156

Hypoglycemia
Any 93.3% 73.8%
Severe 5.9% 9.2%
Peripheral Edema 96.6% 91.9%
Congestive Heart Failure
All Patients 22.6% 20.0%
History of CHF * 67.2% 63.5%
No history of CHF * 19.4% 16.6%

Bone Fractures 7.6% 6.9%

*N=141 patients had a history of CHF and N=2035 had no history of CHF



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.

- \JIIIIIbIdIIb UUbIUBU on a [JIGIUIIGU lGdebUldllLdllUll

approach (PCIl 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

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







