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Prevalence of Diabetes MellitusPrevalence of Diabetes Mellitus



Every 2 minutes a Stroke
Every 4 minutes a Myocardial Infarction
Every 4 minutes an Amputation
Every 12 minutes a Loss of Kidney Function
Every 18 minutes a Loss of Eye Sight

CODECODE--2, Costs of Diabetes in Europe: Type2, Costs of Diabetes in Europe: Type--22--Diabetes (1998)Diabetes (1998)

Diabetes: Collateral Damage in EuropeDiabetes: Collateral Damage in Europe



Diabetic ComplicationsDiabetic Complications



Influence of Glucose Status on Influence of Glucose Status on 
Adjusted Mortality RiskAdjusted Mortality Risk

DECODE Study Group. Lancet 1999;354:617-621

M
or

ta
lit

y 
H

az
ar

d 
(%

)
M

or
ta

lit
y 

H
az

ar
d 

(%
)

20%

10%

0% -

-

-

Diagnosed Diabetes (n=1,275)Diagnosed Diabetes (n=1,275)
Undiagnosed Diabetes (n=3,071)Undiagnosed Diabetes (n=3,071)
Impaired Glucose Tolerance (n=2,766)Impaired Glucose Tolerance (n=2,766)
Normal Glucose Tolerance (n=18,252)Normal Glucose Tolerance (n=18,252)

0 2 4 6 8 10
FollowFollow--Up (Years)Up (Years)



Long-term Effects of Intensive Medical 
Management in Diabetes Mellitus

New Engl J Med 2005;353:2643New Engl J Med 2005;353:2643--26532653
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Advanced age
Current smoker

Elevated cholesterol
Left main PCI

Unstable angina
Prior MI

Saphenous vein graft
CK elevation (8x)
Diabetes mellitus
Renal Impairment

4 3 2 1 0 -1

Circ 2001;104:642Circ 2001;104:642--647647

Hazard Ratio ± 95% CI (p<0.05)

PercutaneousPercutaneous Coronary InterventionCoronary Intervention
Multivariate correlates of cumulative late mortalityMultivariate correlates of cumulative late mortality
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POBA and DiabetesPOBA and Diabetes

Holmes (1984)Holmes (1984)
VandormaelVandormael (1987)(1987)

Lambert (1988)Lambert (1988)
Quigley (1989)Quigley (1989)

Ellis (1989)Ellis (1989)
Macdonald (1990)Macdonald (1990)

Bourassa (1991)Bourassa (1991)
WeintraubWeintraub (1993)(1993)

RabbiniRabbini (1994)(1994)
LefevreLefevre (1994)(1994)

Van Belle (1997)Van Belle (1997)
Levine (1997)Levine (1997)

Van Belle (1998)Van Belle (1998)

Restenosis Rate (%)Restenosis Rate (%)

J Am Coll Cardiol 1999;34:476-485

58%58%



J  Am Coll Cardiol 1998;32:1866J  Am Coll Cardiol 1998;32:1866--18731873

Outcomes in Diabetics following BMSOutcomes in Diabetics following BMS
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MACE

Diabetes No Diabetes

p<0.001p<0.001 p=0.037



Increased oxidative stress and 
inflammation (Fibrinogen and C-reactive 
protein expression)
Impaired vasomotor activity, increased 
smooth muscle cell proliferation
Proatherogenic protein glycation
Altered coagulation/fibrinolysis
(prothrombotic and increased PAI-1)
Increased platelet IIb/IIIa receptor 
numbers

Why are Diabetics different?Why are Diabetics different?



Is there a Specific Role for 
Paclitaxel Elution in the 

Diabetic Patient?

Is there a Specific Role for 
Paclitaxel Elution in the 

Diabetic Patient?



Insulin & RestenosisInsulin & Restenosis

cell membrane

insulin
receptor insulin

Non-Diabetic
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mTOR
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protein synthesis
cell cycle progression
cell growth 

PI3-Kinase
pathway

Sirolimus

Paclitaxel

promotes restenosis
IRS - insulin receptor substrate
PI3-K - phosphatidyl inositol-3-kinase
mTOR – mammalian target of rapamycin



Insulin & RestenosisInsulin & Restenosis
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Insulin & RestenosisInsulin & Restenosis

Paclitaxel

cell membrane

insulin
receptor insulin

Advanced type II diabetes

IRS1/2

mTOR

P70 S6K

cell migration
cell proliferation

PI3K Pathway

MEK

ERK1/2

insulin
resistanceMAPK Pathway

promotes restenosis MEK - MAPK/ERK kinase
ERK – extracellular signal-related kinase



ArteriosclerArterioscler ThrombThromb VascVasc BiolBiol 2006;26:14732006;26:1473--14801480



Head to Head Trials Head to Head Trials 
REALITYREALITY--Intention to TreatIntention to Treat
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Comparable efficacy and safety results 
between TAXUS and CYPHER 



REALITY: Subgroup Analysis
In-Lesion Restenosis (8 months)

Overall
Male

Female
Diabetes

Non-Diabetes
LAD

Single Lesion
Multi-lesion
Single Stent

Multiple Stents
Large Vessel (≥2.5mm)
Small Vessel (<2.5mm)

Long Lesion (≥20mm)
Short Lesion (<20mm)

True Bifurcation

Morice MMorice M--C. ACC  2005C. ACC  2005

P=0.31
P=0.64
P=0.30
P=0.44
P=0.06
P=0.15
P=0.19
P=0.84
P=0.23
P=0.82
P=0.20
P=0.64
P=0.99
P=0.22
P=0.48

0 0.5 1.0 1.5 2.0 2.5

Odds Ratio 95% CI
Cypher Better Taxus Better



REALITY TrialREALITY Trial
Diabetic Cohort Diabetic Cohort (n=466)(n=466)
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Diabetic MetaDiabetic Meta--AnalysisAnalysis**

Total PatientsTotal Patients
N=3445N=3445

Medically TreatedMedically Treated
DiabeticsDiabetics
N=814N=814

NonNon
DiabeticsDiabetics
N=2631N=2631

InsulinInsulin--RequiringRequiring
DiabeticsDiabetics
N=256N=256

Oral Agents OnlyOral Agents Only
DiabeticsDiabetics
N=558N=558

TAXUS TAXUS 
N=279N=279

ControlControl
N=279N=279

TAXUSTAXUS
N=120N=120

ControlControl
N=136N=136

TAXUSTAXUS
N=1319N=1319

ControlControl
N=1312N=1312

*TAXUS II, IV, V, VI
EuroInterv 2006;2:61EuroInterv 2006;2:61--6868



Target Lesion Revascularisation Target Lesion Revascularisation (12 months)(12 months)
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InIn--Stent Late LossStent Late Loss
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Diabetics: Four Year Event Rates Diabetics: Four Year Event Rates (n=715)(n=715)
TAXUS I (5y), IITAXUS I (5y), II--SR (4y), IV (4y), V (2y) MetaSR (4y), IV (4y), V (2y) Meta--AnalysisAnalysis
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Event rates based on Kaplan Meier Estimate & P-Values from Log Rank

All AMIAll AMI QQ--AMIAMI All DeathAll Death TLRTLRPrimary ARC STPrimary ARC ST
(Definite/Probable)(Definite/Probable)

p=0.57 p=0.34 p=0.96 p=0.78 p<0.0001

N=24       N =20 N=3          N =1 N=5        N =5 N=28      N =25 N=81      N =40

Control TAXUS



Surgical Revascularisation (CABG) in Surgical Revascularisation (CABG) in 
Diabetics following treatment with the Diabetics following treatment with the 
Taxus SRTaxus SR** Stent Stent vs.vs. BMS Control BMS Control (5 Years)(5 Years)
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p<0.01

p<0.01

18/35518/355 3/3493/349 33/101233/1012 15/102015/1020

*TAXUS SR II, IV, V Trials (n=2,736)



Ta
rg

et
 L

es
io

n 
Re

va
sc

ul
ar

is
at

io
n 

(%
)

Eur Heart J 2007;28:26Eur Heart J 2007;28:26--3232

Diabetes Mellitus: PES vs. SES vs. BMS (Thoraxcenter)
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P-value (Log-rank test)
SES vs. PES: p=0.06
SES vs. BMS: p=0.35
PES vs. BMS: p=0.0034

PES: 90.3%

SES 84.7%

BMS 80.5%

n=708n=708
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Diabetes Mellitus: PES vs. SES vs. BMS (Thoraxcenter)
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P-value (Log-rank test)
SES vs. PES: p=0.057
SES vs. BMS: p=0.97
PES vs. BMS: p=0.04

PES: 78.8%
SES 71.1%
BMS 70.3%

n=708n=708

Eur Heart J 2007;28:26Eur Heart J 2007;28:26--3232
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N Engl J Med 2007;356:989N Engl J Med 2007;356:989--997997



TAXUS IV & SIRIUSTAXUS IV & SIRIUS
Target Lesion Revascularization (12 months)Target Lesion Revascularization (12 months)
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Comparative TLR Reduction with DES Comparative TLR Reduction with DES 
InsulinInsulin--treated Diabetic Patientstreated Diabetic Patients

TAXUS StentTAXUS Stent
MetaMeta--AnalysisAnalysis

CYPHER StentCYPHER Stent
Integrated AnalysisIntegrated Analysis

ENDEAVOR StentENDEAVOR Stent
ENDEAVOR II StudyENDEAVOR II Study

p=0.0063 p=0.46 p=1.00

N=136N=136 N=120N=120 N=62N=62 N=69N=69 N=70N=70

BMSBMS

9-
M

on
th

 T
LR

 (%
)



ARRIVE I & II, EARRIVE I & II, E--CYPHER Registries CYPHER Registries 
Stent Related Revascularization (12 months)Stent Related Revascularization (12 months)
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73077307 23052305 746746 20672067 640640 200200



TAXUS IV and V Diabetic SubsetTAXUS IV and V Diabetic Subset
88--Month Angiographic ResultsMonth Angiographic Results
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ENDEAVOR IVENDEAVOR IV
Diabetic Subset AnalysisDiabetic Subset Analysis

TAXUS Express StentEndeavor  Stent

p=0.154 p=0.19 p=0.70 p=0.518 p=1.00
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Study TAXUS (n) Control (n)
TAXUS IV 155 163
TAXUS V de novo 183 173
TAXUS V ISR 78 61
ATLAS WH, DS, SV, LL 413 517
ARRIVE I 756 -
ARRIVE 2 1549 -
OLYMPIA IC Transitional 264 -
Total Diabetic Patients (n)* 3398 914

TAXUS Stent Diabetic CE MarkTAXUS Stent Diabetic CE Mark
Diabetic Evidence BaseDiabetic Evidence Base

*Medically treated Diabetics



Conclusions:Conclusions:

The worldwide prevalence of diabetes is 
increasing

Patients with diabetic coronary disease present 
a therapeutic challenge

Signal pathways confirm the unique effect of 
paclitaxel in inhibiting smooth muscle cell 
migration, proliferation and restenosis

Data from randomized controlled trials, meta-
analyses and registries have confirmed the 
safety, efficacy and superiority of the TAXUS 
stent in the diabetic patient


