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Diabetes on Coronary Artery Disease

® Diabetic patients often present unfavorable coronary
anatomy with small and diffusely diseased vessels
and exhibit exaggerated neointimal hyperplasia after
DES implantation as compared with nondiabetics.

® Presence of DM has been still associated with an
Increased risk of restenosis and unfavorable clinical
outcomes In the era of DES.
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Impact of DM on Restenosis after DES
Implantation

Matched comparison (192: 192)
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Radke PW et al. Am J Cardiol 2006:98:1218
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Impact of DM on clinical outcomes
after SES

6-month follow-up
DM ¥ NoDM

Q-Ml Death & Q Mi TLR-MACE

Kuchulakanti et al. Am J Cardiol 2005;96:1100
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Long-term clinical outcome
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SES vs. PES
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ISAR-DIABETES Trial

Nine-month outcomes

SES showed significant reduction of restenosis,
which did not translate into improved clinical outcomes
owing to small population

p=0.13
Sirolimus-eluting stent (n=125) 12 29
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SIRTAX Trial

Two-year outcomes in diabetic subgroup
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HR=0.52; 95% CI 0.28-0.99; P=0.05  HR=0.39; 95% CI 0.1/-0.90; P=0.03

Billinger M et al., Eur H Journal 2008;29:718-25
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RESEARCH & T-SEARCH

Adjusted Hazard Ratios for 2-year
Outcomes Comparing and SES

Adjustment with propensity score

Mortality B

10.2% vs. 7.3%, HR=1.89 95% CI (0.69-5.21)
TVR

9.7% vs. 15.3%, HR=0.65 95% CI (0.29-1.47)

MACE
(Death/MI/TVR) 21.2% vs. 28.9%, HR=0.68 95% CI (0.36-1.30)

0 05 10 2 4 6
Favors Favors SES (n=206)

Daemen J et al., Eur H Journal 2008:28:26-32
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Objective

To compare the effectiveness of sirolimus-
eluting stent (SES) and paclitaxel-eluting
stent (PES) In patients with DM.

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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DES-DIABETES Trial Design

1:1 randomization

SES (200 patients) PES (200 patients)

Triple group Standard group Triple group Standard group

!

—— m

Angiographic follow-up at 6 months
Clinical follow-up at 9 months

* Randomization — Stratification according to DES types

* Blinding — Patients, Outcome assessors

* Pre-specified angiographic primary endpoint

* Intention-to-treat analysis Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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DES-DIABETES Trial Design
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CLINICAL RESEARCH Interventional Cardiology

Drug-Eluting Stenting Followed
by Cilostazol Treatment Reduces Late
Restenosis in Patients With Diabetes Mellitus
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DES-DIABETES

Inclusion Criteria

Clinical

e Patients with angina and documented ischemia
or patients with documented silent ischemia

* Age >18 years, < /5 ages

« Written informed consent

Angiographic

* De novo coronary lesion suitable for stent implantation
 Target lesion stenosis > 50% by visual estimate
 Reference vessel size > 2.5 mm by visual estimation

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33

‘ CardioVascular Research Foundation Asan Medical Center




DES-DIABETES

Exclusion Criteria

« Contraindication to aspirin, clopidogrel or cilostazol

e Left main disease

 Graft vessel stenosis

* LVEF<30%

* Hematological disease (WBC <3,000/mma3, platelet<100,000/mm3)
* Hepatic dysfunction (> 2 times normal)

* Renal dysfunction (Cr >2.0mg/dL)

e Life expectancy < 1 year

e Inability to follow the protocol

e Bifurcation lesion requiring a planned stenting in the side branch

* Primary angioplasty for (AMI) within 24 hours

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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DES-DIABETES

Primary Endpoint

Comparison of SES and PES implantation:

In-segment restenosis at 6 month

angiographic follow-up study

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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DES-DIABETES

Secondary Endpoint

In-stent & In-segment late loss

In-stent restenosis rate

Target vessel revascularization

Target lesion revascularization

MACE: composite of death, MI, & TLR at 9 month
TVR-MACE

Stent thrombosis

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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DES-DIABETES

Sample Size Calculation

* Assumptions for the primary endpoint
- SES in-segment restenosis: 7%
- PES In-segment restenosis: 19%
- Significant level a (two-sided): 0.05
- Power: 90%
- Assumption; 20% follow-up loss of angiographic re-study
- Sample size: total 400 patients (200 patients per group)

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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DES-DIABETES

Patient Demographics

SES
(a=4000)

PES
(a=4000)

Age (yrs)
Men
Treatment of DM
Dietary alone
OHA
Insulin
Glycosylated Hb
Hypertension
Smoking
Hypercholesterolemia
LVEF (%)

‘ CardioVascular Research Foundation

6149
122 (61.0%)

18 (9.0%)
150 (75.0%)
32 (16.0%)

7.7+18
114 (57.0%)
54 (27.0%)
55 (27.0%)

59+10

6149
110 (55.0%)

19 (9.5%)
148 (74.0%)
33 (16.5%)

7.8+1.6
124 (62.0%)
57 (28.5%)
63 (31.5%)

58+10

0.682
0.308
0.738
0.380
0.370

Asan Medical Center




DES-DIABETES

Target lesion and Clinical Presentation

SES PES P
(n=200) (n=200)

Stented site

WAYD. 122 (61.0%) 118 (59.090)

09,4 28 (14.0%0) 25 (12.5%)

RCA 50 (25.090) 57 (28.5%0)
Multi-vessel disease 119 (59.5%) 137 (68.5%) 0.170
Diagnosis 0.098

Stable angina 86 (43.0%) 82 (41.0%)

Unstable angina 80 (40.09%0) 67 (33.5%0)

Myo. infarction 34 (17.0%) 51 (25.5%0)
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DES-DIABETES

Procedural Characteristics

SES PES

(n=200)  (n=200)

Maximal pressure (atm)
Use of IVUS

Use of GP IlIb/Il1a inhibitor
Number of stents per lesion
Multi-vessel stenting

Total stent length

‘ CardioVascular Research Foundation

154436  14.6+3.6
67 (33.5%) 64 (32.0%)
11 (5.5%) 7 (3.5%)
1.28+0.49  1.28+0.56
64 (32.0%) 69 (34.5%)

32.5+£15.2  33.2+15.2

Asan Medical Center




DES-DIABETES

Angiographic Measurements
Pre-Procedure

SES PES
(n=200) (n=200)

Reference vessel (mm) 2.80+0.43 2.80+0.43
Lesion length (mm) 25.8+12.9 27.2 £14.2
MLD (mm) 0.79+0.50  0.73+0.46
Diameter stenosis (%) 68.1+14.7 69.4+12.7
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DES-DIABETES

Angiographic Measurements
Post-Procedure

SES
(n=200)

PES
(n=200)

MLD (mm)
In-stent
In-segment

Acute gain (mm)
In-stent
In-segment
Diameter stenosis (%0)
In-stent
In-segment

‘ CardioVascular Research Foundation

2.5510.46
2.231+0.46

1.76x0.60
1.43+0.60

10.5+11.5
20.2+12.1

2.5710.41
2.27+0.47

1.84+0.57
1.53+0.59

8.9+11.6
19.2+10.3
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DES-DIABETES

DEIEWAIEWAIES

The lesions Suitable for PCI in patients with DM

SES (200 patients) PES (200 patients)

Angiographic F/U at 6 months |

176 patients (88%) 154 patients (77%)

! Clinical F/U at 9 months

All living patients
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DES-DIABETES
Angiographic Measurements
6-Months Follow-up
SES PES

(n=176) (n=154)

MLD (mm)
In-stent 2.44+0.51 2.01+0.67
In-segment 2.24+0.50 1.93+0.60

Diameter stenosis (%0)
In-stent 14.1+£15.2 26.3+22.0
In-segment 21.3+12.5 31.6+18.2
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DES-DIABETES

Angiographic Measurements
6-Months Follow-up

SES

(n=176)

PES
(n=154)

Late loss (mm)
In-stent 0.13+0.43
In-segment 0.31+0.40
Loss index
In-stent 0.06x0.27
In-segment 0.23+0.37

m CardioVascular Research Foundation

0.53+0.57 <0.001
0.67+£0.53 <0.001

0.29+0.35 <0.001
0.51+0.58 <0.001

Asan Medical Center




DES-DIABETES

Restenosis rate

B SES

In-stent In-segment

AR

50 34

* 1
. l P<0.001 I P=0.033
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DES-DIABETES

MACE at 9-Months
SES PES P

Patients 200 200

Death 0 1(0.5%0)
Cardiac 0 1(0.5%)
Non-cardiac 0 0

Mi 1 (0.5%) 1 (0.5%)
Stent thrombosis 1 (0.5%) 0

Acute 1 (0.5%) 1
Subacute 0 0
Late 0 0

TLR 4 (2.0%) 15 (7.5%)  0.017
Death/MI/TVR 7 (3.5%) 17 (8.5%)  0.035
MACE (Death/MI/TLR) 4 (2.0%) 16 (8.0%)  0.010
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DES-DIABETES

Predictors of angiographic restenosis and 9-month
clinical outcomes on multivariate analysis
OR 95% CI D

Angiographic
restenosis

SES 0.15 0.06-0.40 0.0001

Cilostazol 0.32 0.11-0.89 0.029

Lesion length 1.03 1.01-1.06 0.013

Post-MLD 0.17 0.05-0.28 0.005
TLR

SES 0.24 0.07-0.81 0.021

Cilostazol 0.26 0.07-0.95 0.042
MACE

SES 0.21 0.06-0.71 0.012

Lee SW, Park SW, et al. J Am Coll Cardiol 2008;52:727-33
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Two-year stent thrombosis

SES (n=200)
g PES (n=200)

Clopidogrel duration

491+377 days
5674393 days

0) 0

P=0.499

o) o)

0)

Total ST Acute ST

Subacute ST

Late ST

Lee SW, Park SW, et al. J Am Coll Cardiol 2009;53:812-3
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DES-DIABETES

Two-year TLR-free survival
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Lee SW, Park SW, et al. J Am Coll Cardiol 2009;53:812-3
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DES-DIABETES

Two-year MACE-free survival
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MACE: Death/MI/TLR Lee SW, Park SW, et al. J Am Coll Cardiol 2009:53:812-3
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DES-DIABETES

MACE at 2-years
SES PES P

Patients 200 200

Death 0 3(1.5%)
Cardiac 0 2(1.0%)
Non-cardiac 0 1(0.5%)

Mi 1 (0.5%) 2 (1.0%)
Stent thrombosis 2 (1.0%) 0

Acute 1 (0.5%) 0
Subacute 0 0
Late 1 (0.5%) 0

TLR 7(3.5%)  22(11.0%)  0.004

Death/MI/TVR 11 (55%) 28 (14.0%)  0.004
MACE (Death/MI/TLR) 7 (3.5%)  25(12.5%)  0.001

Lee SW, Park SW, et al. J Am Coll Cardiol 2009;53:812-3
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DES-DIABETES

Independent Predictors of 2-year TLR and
MACE on multivariate analysis

HR 95% CI

TLR
Cilostazol 0.42 0.19-0.98
SES 0.28 0.12-0.65

Post-procedural 0.36 0.17-0.75
MLD

MACE
SES 0.24 0.11-0.57 0.001

Post-procedural 0.35 0.18-0.71 0.003

MLD
Lee SW, Park SW, et al. J Am Coll Cardiol 2009;53:812-3
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DES-DIABETES

Summary

® SES implantation is associated with reduced angiographic
restenosis and 9-month TLR and MACE, and showed
sustained reduction of 2-year TLR and MACE compared to
PES implantation with no difference of death or MI.

The use of SES with high post-procedural MLD may reduce
angiographic restenosis, and improve 2-year clinical
outcomes.

Long-term use of clopidogrel in diabetic patients undergoing
DES implantation may have a low risk of stent thrombosis.

Lee SW, Park SW, et al. J Am Coll Cardiol 2009;53:812-3
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Conclusions

® Based on the present data, patients with diabetes and an
Indication for PCI, a SES over PES should be the preferred
type of DES.

Long-term MACE rate is high in patients with diabetes even
In DES era. Therefore, aggressive medical treatment, long-
term clopidogrel treatment, and triple antiplatelet therapy
(DECLARE-DIABETES) could improve the long-term
clinical outcomes.
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