
Lenox Hill Heart and
Vascular Institute

of New York

Lenox Hill Heart andLenox Hill Heart and
Vascular InstituteVascular Institute

of New Yorkof New York

Cardiovascular 
Research 
Foundation

Cardiovascular Cardiovascular 
Research Research 
FoundationFoundation

Martin B. Leon, MDMartin B. Leon, MD

The Great Debate II: 
All Patients Should Receive 

a Drug-Eluting Stent

The Great Debate II: 
All Patients Should Receive 

a Drug-Eluting Stent

Principles and Perspectives in 
Interventional Cardiology 

Mauna Kea, Hawaii; July 14-18, 2003

Principles and Perspectives in 
Interventional Cardiology 

Mauna Kea, Hawaii; July 14-18, 2003



Global
(Leon)

Global
(Leon)

vs.vs.

Selective
(Holmes)

Selective
(Holmes)



The DEBATE is an anglosaxon concept 
exported by the British to the “new world” in 
the early days of the United States of 
America. In general, debates are a waste of 
time and energy, as the participants become 
preoccupied with exaggerated presentations  
of a controversial topic. However, debates 
keep the audience entertained by artificially 
discussing issues which are going to be 
resolved spontaneously.
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• Attack the opponent’s academic worthiness
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• Attack the opponent’s viewpoint

• Present compelling arguments supporting 
your viewpoint

• Use the best “gag” slides

• If all else fails, attack the opponent’s sexual 
preferences
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Marty David

Debates can get a 
bit out of hand.... 

Debates can get a 
bit out of hand.... 

Usually the loudest or most passionate 
or funniest debater wins!

Usually the loudest or most passionate 
or funniest debater wins!



Special problems with debating 
against David Holmes…

Special problems with debating 
against David Holmes…



Special problems with debating 
against David Holmes…

Special problems with debating 
against David Holmes…

• He comes from the Mayo Clinic

• He is perceived as the “model” of a 
thoughtful academician

• He’s a leader in cardiology societies

• He’s so sincere (it’s that mid-Western, down 
home, “trust me” look)

• He’s so funny

• He has the best “gag” slides

• He may have poor (or no) data, but noone
seems to care
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Debating against David Holmes…Debating against David Holmes…

Is like 
debating 
against 
mother and 
apple pie!

Is like 
debating 
against 
mother and 
apple pie!



The Great Debate II Outcome?The Great Debate II Outcome?

David…you’re going down!!!David…you’re going down!!!



This debate is merely the “latest”
in a series of debates between a 

new evolutionary (? revolutionary) 
therapy for CAD and the historic 

conventional standard…
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This debate is also the “latest” in a 
series of stent debates over the 

past decade…
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� Stents should only be used as a  bailout 
technique
� Stents should only be used in 
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� Provisional stenting is preferrable to elective 
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� Direct stenting can only be applied in a 
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� Stents cannot compete with CABG for 
multivessel disease
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concern…so let’s be careful
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• Stent thrombosis

• Incomplete apposition

• Aneurysms

• Stent thrombosis

• Incomplete apposition

• Aneurysms

= Scare Tactics= Scare Tactics



Do CypherTM Stents Cause 
Thrombosis? 

Do CypherTM Stents Cause 
Thrombosis? 



CypherTM Stent ThrombosisCypherTM Stent Thrombosis
All Available DataAll Available Data

((total = 109,223 patients)total = 109,223 patients)
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IVUS: Late Incomplete AppositionIVUS: Late Incomplete Apposition

Normal wall biasNormal wall biasNormal wall bias

Follow-upFollowFollow--upupPostPostPost
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Bare Metal Arm in DES Trials Bare Metal Arm in DES Trials 

ACTIONACTION TAXUS IITAXUS II ““Real WorldReal World””
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SIRIUS - Angio Aneurysms*SIRIUS - Angio Aneurysms*
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SIRIUS - Angio Aneurysms @ FUSIRIUS - Angio Aneurysms @ FU

The Two Worst  SIRIUS Cases with 
Aneurysms  at 8 mos Angio FU 

The Two Worst  SIRIUS Cases with 
Aneurysms  at 8 mos Angio FU 

LAD RCA

Both in control bare metal stents!Both in control bare metal stents!
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some other DES systems
have failed and have caused
problems
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The rumors are rampant and the 
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An Early Prototype DES
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of “non-degradable” polymer
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Undoubtedly, you can design a 
DES system that doesn’t work!

� Quanam - Taxane (polymer
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� Guidant - Actinomycin D 
(polymer matrix)

� Guidant/Cook – Paclitaxel
(direct application)

� Abbott - Batimastat and
Dexamethasone (PC coating)
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Please David….

Let’s not perseverate over 
the DES systems which 
have failed in animal 
studies or early clinical 
trials and will never achieve 
commercial reality! 
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The GR (guaranteed restenosis) II 
Coronary Stent

The GR (guaranteed restenosis) II 
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Only slightly worse than a balloon!Only slightly worse than a balloon!
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Overall 4.1 16.6 0.0001 124

Male 4.4 16.6 0.0001 122

Female 3.4 16.5 0.0007 130

Diabetes 6.9 22.3 0.0006 154

No Diabetes 3.2 14.3 0.0001 111

LAD 5.1 19.8 0.0001 147

Non-LAD 3.4 14.3 0.0001 109

Small Vessel (<2.75) 6.3 18.7 0.0001 125

Large Vessel 1.9 14.8 0.0001 128

Short Lesion 3.2 16.1 0.0001 129

Long Lesion (>13.5) 5.2 17.4 0.0001 122

Overlap 4.5 17.7 0.0003 131

No Overlap 3.9 16.1 0.0001 121

Hazards Ratio 95% CI 1.00.90.80.70.60.50.40.30.20.10 0.70.80.9

SIRIUS - TLR EventsSIRIUSSIRIUS - TLR Events
# events 

prevented per
1,000 patientsSirolimus Control P-value

Sirolimus betterSirolimus better
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They work!

…for the most part, 
restenosis will be a 
thing of the past!
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For the past 25 years our 
goal has been to make PCI…
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• Predictable (consistent 
procedural results)

•• PredictablePredictable (consistent 
procedural results)

• Safe (complication-free)•• SafeSafe (complication-free)

• Definitive (no restenosis)• Definitive (no restenosis)

With drug-eluting stents we are finally 
on the verge of achieving that goal!

With drug-eluting stents we are finally 
on the verge of achieving that goal!
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FIM: 2-year Follow-up



DES…the facts

To doubt the 
overwhelming 
benefit of DES 
as an anti-
restenosis
therapy 
is…burying your 
head in the sand!

To doubt the 
overwhelming 
benefit of DES 
as an anti-
restenosis
therapy 
is…burying your 
head in the sand!

David
Holmes



Sirolimus DES Worldwide 
ClinicalTrial P rogram

1 FIM 22 FREEDOM

2 RAVEL 23 SECURE

3 SIRIUS 24 DIRECT

4 Sirolimus PK Study 25 SVELTE

5 E-SIRIUS 26 2.25mm

6 C-SIRIUS 27 4.0mm 

7 ISR-Feas 28 REDOX

8 US ISR Feas 29 3D

9 BIF-Feas 30 SIROCCO I

10 ARTS II 31 SIROCCO II

11 ATLAS (Left Main) 32 GREAT 

12 SVG -Feas 33 SC US 

13 SISR 34 SC EU 

14 ARGentina 35 SVS -Feas

15 CHINA 36 BRIDGE

16 Taiwan 37 PORTO

17 ISR -Barragan 38 SCORPIUS

18 DECODE US 39 EVASTENT

19 DECODE 40 CYPHER-SMART

20 Tropical 41 TYPHOON

21 SICTO 42 DESSERT

* White Indicates Trial Completed



LATIN AMERICA
Argentina 16
Brazil 22
Chile 7
Colombia 12
Costa Rica 2
Dominican Republic 2
El Salvador 2
Guatemala 2
Mexico 28
Panama 3
Peru 3
Uruguay 3
Venezuela 10

MIDDLE EAST
Bahrain 1 
Israel  8
Lebanon 1
Saudi Arabia 1

EUROPE
Austria 1
Belgium 16
France 35
Germany 1
Italy 10
Luxembourg 1
Netherlands 1
Portugal 9 
Russsian Federation 4 
Spain 38
Switzerland 8
United Kindgom 2

ASIA PACIFIC
Australia 4
India 19
Malaysia 3
Pakistan 3 
Thailand 4
Vietnam 2

25,000 Patients from 317 Worldwide Sites 25,000 Patients from 317 Worldwide Sites 

The e-Cypher RegistryThe e-Cypher Registry



The TAXUS TrialsThe TAXUS Trials
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ENDEAVOR I
Feasibility Trial (AUS/NZL)

ENDEAVOR I
Feasibility Trial (AUS/NZL)

~ 100 patients

Single De Novo Native

Coronary Artery Lesions (Type A-B2)

Stent Diameter: 3.0-3.5 mm

Stent Length: 18 mm

Lesion Length: < 15 mm

Pre-dilation required

inical Followinical Follow--upup

ngio/IVUS Followupngio/IVUS Followup

30d 4mo 4 yr3yr2yr9mo 12mo 5 y

Primary Endpoints: MACE at 30 days and late loss (QCA) at 4 months

Secondary Endpoints: TVF and TLR at 9 months, late loss at 12 months

Antiplatelet therapy for 3 months 10 10 ��g/mmg/mm



ENDEAVOR II
Randomized, Double-blind Trial

ENDEAVOR II
Randomized, Double-blind Trial

~ 1,200 Patient
Single De Novo Native

Coronary Artery Lesions (Type A-C)

Stent Diameter: 2.25-3.5 mm

Stent Lengths: 18-30 mm (8/9 mm bailout)

Lesion Length: 14-27 mm

Pre-dilation required

Control Driver Stent
n=600

Europe, Canada, Israel, Europe, Canada, Israel, 

Asia Pacific and Australia/NZLAsia Pacific and Australia/NZL

Endeavor Stent
n=600

Primary Endpoint: TVF (cardiac death, MI, TVR) at 9 months

Antiplatelet therapy for 3 months
Potential PK sub-study 10 10 ��g/mmg/mm

Clinical/MACEClinical/MACE

Angio/IVUSAngio/IVUS

30d 6mo 4 yr3yr2yr9mo 12mo 5 y8mo

Angio n=600Angio n=600

IVUS n=400IVUS n=400



ENDEAVOR III
Randomized, Double-blind Trial

ENDEAVOR III
Randomized, Double-blind Trial

~ 480 Patients
Single De Novo Native

Coronary Artery Lesions (Type A-C)

Stent Diameter: 2.25-3.5 mm

Stent Lengths: 18-30 mm (8/9 mm bailout)

Lesion Length: 14-27 mm

Pre-dilation required

Control Cypher Stent
n=240

United StatesUnited States

Primary Endpoint: Late lumen loss by QCA at 8 months

Antiplatelet therapy for 3 months
Potential PK sub-study

ABRR &ABRR &

Volumetric ObstructionVolumetric Obstruction

Endeavor Stent
n=240

Clinical/MACEClinical/MACE

Angio/IVUSAngio/IVUS

30d 6mo 4 yr3yr2yr9mo 12mo 5 y8mo

10 10 ��g/mmg/mm
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Do we need to apply more rigorous 
standards for DES systems?

Do we need to apply more rigorous 
standards for DES systems?

� To gain FDA-approval of stents, we 
randomized ~1,000 pts in Stress and 
Benestent…we’ve already randomized over 
7,000 pts with Cypher and Taxus stents
� How many pts/studies did it take for David 
and others to switch to clopidogrel?
� How many pts/studies did it take for David 
and others to use the cutting balloon
� Can anyone seriously make the claim that 
DES are a less toxic therapy than vascular 
brachytherapy?
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MV-sirolimus stenting

With  abciximab

MVMV--sirolimussirolimus stentingstenting

With  With  abciximababciximab

(Multivessel Sirolimus Stenting vs. CABG in Diabetics)(Multivessel Sirolimus Stenting vs. CABG in Diabetics)

Eligibility: DM patients with MV-CAD eligible for stent or surgery
Exclude: Patients with acute MI and/or cardiogenic shock

Eligibility: DM patients with MVEligibility: DM patients with MV--CAD eligible for stent or surgeryCAD eligible for stent or surgery
Exclude:Exclude: Patients with acute MI and/or cardiogenic shockPatients with acute MI and/or cardiogenic shock

CABG

With or without CPB

CABGCABG

With or without CPBWith or without CPB

All concomitant Meds shown to be beneficial are encouraged, including: 
Plavix, ACE inhibitors, �-blockers, Statins, etc. 

All concomitant Meds shown to be beneficial are encouraged, including: 
Plavix, ACE inhibitors, �-blockers, Statins, etc. 

11oo Endpoint:Endpoint: 55--year mortality 5year mortality 5--year MACEyear MACE
22oo Endpoint :Endpoint : MACE/stroke at 12 monthsMACE/stroke at 12 months

2300 2300 pts Randomized 1:1 pts Randomized 1:1 

FREEDOM TrialFREEDOM TrialFREEDOM Trial
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Waiting for evidence-based medicine to 
“catch-up” with good judgement in 
clinical decision-making … have we 

learned nothing from the past?

Waiting for evidence-based medicine to 
“catch-up” with good judgement in 
clinical decision-making … have we 

learned nothing from the past?

• CABG … 10 years 
• Stents … 5 years
• DES … ???

• CABG … 10 years 
• Stents … 5 years
• DES … ???

Is there any reason to assume that DES won’t 
work equally as well in other lesion subsets? 
Is there any reason to assume that DES won’t 
work equally as well in other lesion subsets? 
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2003: 2003: DrugDrug--eluting stents for unstudied lesions?eluting stents for unstudied lesions?

1994: 1994: Stents for unstudied PTCA lesions?Stents for unstudied PTCA lesions?

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Stress/Benestent

SVGs

CTOs

Small vessels

Long lesions

AMI

DM, ostial, Calc,

SAVEDSAVED

8 8 RCTsRCTs

6 6 RCTsRCTs

ADVANCE, TULIPADVANCE, TULIP

SENT PAMI, CADILLACSENT PAMI, CADILLAC

Registry studies and common senseRegistry studies and common sense

PTCA alone is PTCA alone is 

almost an orphan almost an orphan 

procedure!procedure!

And the same will And the same will 

happen to bare happen to bare 

metal stents!metal stents!



DrugDrug--eluting stents for unstudied lesionseluting stents for unstudied lesions

Do you really want to bet against them?Do you really want to bet against them?



What Does a P(ee) Value of 0.05 Mean?What Does a P(ee) Value of 0.05 Mean?

• ‘Fisherian’ P value 
of 0.05 originally 
based on n=30!

• Always demand a
P value of <0.001 for 
a sample size > 200 
as strong evidence 
against the null 
hypothesis of zero 
difference

Al FeinsteinAl Feinstein

Courtesy: Sanjay KaulCourtesy: Sanjay Kaul
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Against Global DES UseAgainst Global DES Use

Argument #4Argument #4Argument #4

• We’re going to hear that DES 
systems only have short-
term data…the durability
issue…must stand the test 
of time! 

• We’re going to hear that DES 
systems only have short-
term data…the durability
issue…must stand the test 
of time! 

= we’re back to 
more scare tactics

= we’re back to 
more scare tactics



DES - Animal StudiesDES - Animal Studies

Comparing porcine coronary and 
human arterial healing responses…
Comparing porcine coronary and 
human arterial healing responses…
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DES - Animal StudiesDES - Animal Studies

Porcine coronary results with 
sirolimus-eluting stent…
Porcine coronary results with 
sirolimus-eluting stent…
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DES - Animal StudiesDES - Animal Studies

Comparing porcine coronary and 
human arterial healing responses…
Comparing porcine coronary and 
human arterial healing responses…

The six-month “offset”
between the porcine 
coronary and human 
responses will surely 
result in late restenosis

The six-month “offset”
between the porcine 
coronary and human 
responses will surely 
result in late restenosis
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Clinical fu (%)

Follow-up (mo)

Death (N)

Q-wave MI (N)

TVR (N)

Clinical fu (%)Clinical fu (%)

FollowFollow--up (mo)up (mo)

Death (N)Death (N)

QQ--wave MI (N)wave MI (N)

TVR (N)TVR (N)

First In Man                     
Cumulative Clinical Outcomes

First In Man                     
Cumulative Clinical Outcomes
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1 year
(n = 30)

2 years
(n = 30)

3 years
(n = 30)

Q-wave MI occurred at 14 months due to progression of  prox. LAD obstruction not 
related to the target lesion; TVR = CABG for ostial LCX progression; no in-stent
restenosis; TVR = Lesion progression 

Q-wave MI occurred at 14 months due to progression of  prox. LAD obstruction not 
related to the target lesion; TVR = CABG for ostial LCX progression; no in-stent
restenosis; TVR = Lesion progression 

Dante Dante 
azzaneseazzanese



Event Free Survival: TL Revascularization

P (FE) = 0.002    P (LR) = 0.001P (FE) = 0.002    P (LR) = 0.001

97.5%

86.4%
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Event-Free Survival at 360 Days for
TLR, MACE and TVF
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SIR TLR
Control TLR
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Control MACE
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Control TVF

At 270 days, At 270 days, 

reduction in reduction in 

TLR of TLR of 12.5%12.5%

At 360 days, At 360 days, 

reduction in reduction in 

TLR of TLR of 15.1%15.1%
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Against Global DES UseAgainst Global DES Use

Argument #5Argument #5Argument #5

• We’re going to hear that DES 
systems don’t work well in 
diabetics, bifurcations, small
vessels, ISR, etc.

• In fact, we’re probably going to 
hear nothing but rumors and
« bad news » about DES for the
next year

• We’re going to hear that DES 
systems don’t work well in 
diabetics, bifurcations, small
vessels, ISR, etc.

• In fact, we’re probably going to 
hear nothing but rumors and
« bad news » about DES for the
next year

= sound bites and  
data dredging

= sound bites and  
data dredging
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DES - 2003DES - 2003

Problem clinical subsets

� Diabetics (esp. Type I)
� Small vessels (< 2.5 mm)
� ISR lesions (esp. « ultra-diffuse »

and s/p VBT)
� Bifurcations (esp. ostial

sidebranch)
� ? SVGs
� ? LM disease (esp. distal 

bifurcation)

� Diabetics (esp. Type I)
� Small vessels (< 2.5 mm)
� ISR lesions (esp. « ultra-diffuse »

and s/p VBT)
� Bifurcations (esp. ostial

sidebranch)
� ? SVGs
� ? LM disease (esp. distal 

bifurcation)



“The data from SIRIUS 
indicate that sirolimus-

eluting stents don’t 
work very well in 

diabetics and don’t 
work at all in insulin-
receiving diabetics”

“The data from SIRIUS 
indicate that sirolimus-

eluting stents don’t 
work very well in 

diabetics and don’t 
work at all in insulin-
receiving diabetics”

DES…in DiabeticsDES…in Diabetics

“Spin artists” from around the world…“Spin artists” from around the world…



SIRIUS - Diabetic Subgroup (Insulin)SIRIUS - Diabetic Subgroup (Insulin)

Restenosis (%)

0.01246.410.5in-stent

0.38250.035.0in-segment

Late loss (mm)

0.57822.715.8MACE (%)

0.42020.813.9TLR (%)

0.0431.000.59in-segment

<0.0011.180.35in-stent

P-valueControl
(n=44)

Sirolimus 
(n=38)

Summary FU Results  (82 pts)Summary FU Results  (82 pts)

Lesion length = 14.2mm and Reference  vessel size = 2.67mmLesion length = 14.2mm and Reference  vessel size = 2.67mm



SIRIUS DM - SubanalysisSIRIUS DM - Subanalysis
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P < 0.001P < 0.001

91.2%91.2%

72.9%72.9%
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SIRIUS DM - Oral/Diet Subgroup
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76.5%76.5%



Angiographic FU Rates in Sirolimus-
Eluting Stent Patients

Angiographic FU Rates in Sirolimus-
Eluting Stent Patients

SIRIUSSIRIUS DMDM -- AngioAngio FUFU

53%

70%
64%

Non DM Oral/Diet

Control

Insulin
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%

53%

70%
64%

Non DM Oral/Diet

Control

Insulin

Receiving

%

((n=402)n=402)
((n=83)n=83) ((n=38)n=38)



SIRIUS DM - SubSubSubGroup AnalysisSIRIUS DM - SubSubSubGroup Analysis

SirolimusSirolimusSirolimus

InitialInitial

CohortCohort 533 pts533 533 ptspts 131 pts131 131 ptspts 38 pts38 38 ptspts 20 pts20 20 ptspts

525 pts525 525 ptspts 148 pts148 148 ptspts 44 pts44 44 ptspts 28 pts28 28 ptspts

14 pts14 14 ptspts

7 pts7 7 ptspts

RandomizeRandomize DMDM
InsulinInsulin--

receivingreceiving
AngioAngio

FUFU

RestenosisRestenosis

RestenosisRestenosis

1058 pts1058 1058 ptspts

ControlControl
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Overall 4.1 16.6 0.0001 124

Male 4.4 16.6 0.0001 122

Female 3.4 16.5 0.0007 130

Diabetes 6.9 22.3 0.0006 154
No Diabetes 3.2 14.3 0.0001 111

LAD 5.1 19.8 0.0001 147

Non-LAD 3.4 14.3 0.0001 109

Small Vessel 6.3 18.7 0.0001 125
Large Vessel 1.9 14.8 0.0001 128

Short Lesion 3.2 16.1 0.0001 129

Long Lesion (>13.5) 5.2 17.4 0.0001 122

Overlap 4.5 17.7 0.0003 131

No Overlap 3.9 16.1 0.0001 121

Hazards Ratio 95% CI 1.00.90.80.70.60.50.40.30.20.10 0.70.80.9

SIRIUS - TLR EventsSIRIUSSIRIUS - TLR Events
# events 

prevented per
1,000 patientsSirolimus Control P-value

Sirolimus betterSirolimus better



DES ISR Studies – Outside U.S.DES ISR Studies – Outside U.S.

Quanam/Paclitaxelregistry15Milan

BSC/Paclitaxelregistry28TAXUS III

Cook/Paclitaxelregistry21Leuven

Cordis/Sirolimusregistry16Rotterdam

Cordis/Sirolimusregistry25Sao Paulo

DES system
study 
design

# pts

Clinical Studies FactorsClinical Studies Factors

Total = 105 PatientsTotal = 105 Patients



DES ISR Studies – Outside U.S.DES ISR Studies – Outside U.S.

13%      61.5%0.47     1.36Milan

16%0.54TAXUS III

14.3%naLeuven

12.5%0.26     0.51Rotterdam

4%-0.05     0.16Sao Paulo

Restenosis
Late loss 

(mm)

Angiographic Results (QCA)Angiographic Results (QCA)



DES ISR Studies – Outside U.S.DES ISR Studies – Outside U.S.
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SISRSISR

400 patients
(30 sites)

400 400 patientspatients
(30 sites)(30 sites)

beta or
gamma VBT

beta orbeta or
gamma VBTgamma VBT

Sirolimus-eluting 
Bx VELOCITY®

stent

SirolimusSirolimus--eluting eluting 
Bx VELOCITYBx VELOCITY®®

stentstent

EndpointsEndpoints 11ryry:: TVF @ 9 monthsTVF @ 9 months

Angiographic:Angiographic: all patients @ 6 mos.all patients @ 6 mos.

IVUS:IVUS: 55--7 center 7 center substudysubstudy @ 6 mos.@ 6 mos.

Inclusion:Inclusion: Lesion lengthLesion length << 45 mm45 mm

RVDRVD >> 2.75 mm and 2.75 mm and << 3.5 mm3.5 mm

RandomizedRandomized

A A MulticenterMulticenter, Randomized Study of the , Randomized Study of the SSirolimusirolimus--Eluting Eluting BxBx VelocityVelocity®®

Balloon Expandable Balloon Expandable StentStent vs. Intravascular vs. Intravascular BrachytherapyBrachytherapy in the in the 

Treatment of Patients with Treatment of Patients with IInn--SStenttent RRestnoticestnotic Coronary Artery LesionsCoronary Artery Lesions



TAXUS V – ISR

488 patients
(40 sites)

488 488 patientspatients
(40 sites)(40 sites)

beta-source
VBT

betabeta--sourcesource
VBTVBT

TAXUS-SR
stent

TAXUSTAXUS--SRSR
stentstent

EndpointsEndpoints 11ryry:: TVR @ 9 monthsTVR @ 9 months

Angiographic:Angiographic: all patients @ 9 mos.all patients @ 9 mos.

IVUS:IVUS: 250 patients @ 9 mos.250 patients @ 9 mos.

Inclusion:Inclusion: Lesion lengthLesion length << 46 mm46 mm

RVDRVD >> 2.5 mm and 2.5 mm and << 3.75 mm3.75 mm

RandomizedRandomized

A Prospective, Randomized Trial Evaluating the SlowA Prospective, Randomized Trial Evaluating the Slow--ReleaseRelease

Formulation TAXUSFormulation TAXUSTM TM PaclitaxelPaclitaxel--Eluting Coronary Eluting Coronary StentStent in the in the 

Treatment of InTreatment of In--StentStent RestenosisRestenosis
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Against Global DES UseAgainst Global DES Use

Argument #6Argument #6Argument #6

• We’re going to hear that DES 
rationing for only the « high
restenosis risk » subgroups
is the best approach… 
presupposing that we can
accurately select such
patients  

• We’re going to hear that DES 
rationing for only the « high
restenosis risk » subgroups
is the best approach… 
presupposing that we can
accurately select such
patients  

= the compromise 
solution

= the compromise 
solution
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In-Stent Restenosis - is it predictable ?In-Stent Restenosis - is it predictable ?



Reference chart for restenosis risk 
IVUS MLA vs stent length

Reference chart for Reference chart for restenosisrestenosis risk risk 

IVUS MLA IVUS MLA vsvs stentstent lengthlength

de de FeyterFeyter and and SerruysSerruys Circulation. 1999; 100Circulation. 1999; 100
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Predicting RestenosisPredicting Restenosis

PRESTOPRESTOPRESTO

• From 1312 patients, attempts to 
predict restenosis from baseline
variables and boot strapping
statistical methodologies

• ROC = 0.63 (slightly better than

flipping a coin)…you cannot
reliably predict restenosis!

• From 1312 patients, attempts to 
predict restenosis from baseline
variables and boot strapping
statistical methodologies

• ROC = 0.63 (slightly better than

flipping a coin)…you cannot
reliably predict restenosis!

Source: David HolmesSource: David Holmes



Which Would You Rather Have?Which Would You Rather Have?

Pre-RX Post-Rx
LAD 70 0

RCA 20     20

Circ 10    10

The “Bare Metal Stent” OptionThe “Bare Metal Stent” Option

Rx:
�1 bare metal sten
�30-40% chance o
restenosis in the 
next 3-9 months 

Rx:
�1 bare metal sten
�30-40% chance of
restenosis in the 
next 3-9 months 



Which Would You Rather Have?Which Would You Rather Have?

Pre-RX Post-Rx
LAD 70 0

RCA 20     20

Circ 10    10

The “DES Rx” OptionThe “DES Rx” Option

Rx:
�DES (1 stent)
�ASA, Plavix
and statins
�NORMAL 
LIFESTYLE

Rx:
�DES (1 stent)
�ASA, Plavix
and statins
�NORMAL 
LIFESTYLE



• Wants to avoid a stroke or a heart 
attack

• Wants to live forever
• Doesn’t want you to change his 

(her) lifestyle
• Wants to avoid surgery
• Wants to avoid angioplasty
• Isn’t all that wild about having to 

return for repeat procedures

• Wants to avoid a stroke or a heart 
attack

• Wants to live forever
• Doesn’t want you to change his 

(her) lifestyle
• Wants to avoid surgery
• Wants to avoid angioplasty
• Isn’t all that wild about having to 

return for repeat procedures

What does he (she) want?What does he (she) want?



New Consent For AngioplastyNew Consent For Angioplasty

1)  I ____________ authorize Dr. 
David Holmes and such other 
physicians as necessary to perform 
the following procedure – bare metal 
stenting. I acknowledge the nature, 
purpose and risks of complications, 
which include a four-fold higher 
chance that I will have to return to the 
hospital in the next 3-9 months for 
another procedure, the success of 
which is unpredictable.

1)  I ____________ authorize Dr. 
David Holmes and such other 
physicians as necessary to perform 
the following procedure – bare metal 
stenting. I acknowledge the nature, 
purpose and risks of complications, 
which include a four-fold higher 
chance that I will have to return to the 
hospital in the next 3-9 months for 
another procedure, the success of 
which is unpredictable.
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Against Global DES UseAgainst Global DES Use

Argument #7Argument #7Argument #7

• We’re going to hear that DES 
systems are an economic
disaster, threatening to bankrupt
hospitals (and put us all out of
business)

• Let’s all be responsible
physicians and protect our
hospital administrators

• We’re going to hear that DES 
systems are an economic
disaster, threatening to bankrupt
hospitals (and put us all out of
business)

• Let’s all be responsible
physicians and protect our
hospital administrators

= the doom and 
gloom scenario

= the doom and 
gloom scenario



Drug-Eluting StentsDrug-Eluting Stents

Can anyone 
afford a $3,195 
drug-eluting 
stent???

Can anyone 
afford a $3,195 
drug-eluting 
stent???

A Practical Dilemma…A Practical Dilemma…



Will DES Bankrupt Hospitals?Will DES Bankrupt Hospitals?



Economic Analysis (100% DES use)Economic Analysis (100% DES use)

Projected Gain/(Loss)  $(5,227,584)
(Assumes similar CMS DRG 527 % increase to all Payors)

$9,285,133 Total$4,057,548 Total

$(1,393,470)
Reduction in 
Readmission

$(1,607,638)
Reduction in 
Readmission

$10,480,140BMS to DES$6,107,598 BMS to DES

$335,277 PTCA to DES$299,573 PTCA to DES

$(136,814)CABG to DES$(741,984)CABG to DES

ExpensesReimbursement

Impact on High Volume CentersImpact on High Volume Centers
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Economic Analysis (50% DES use)Economic Analysis (50% DES use)

Projected Gain/(Loss)  $(3,041,313)
(Assumes similar CMS DRG 527 % increase to all Payors)

$4,045,063 Total$1,003,750 Total

$(1,393,470)
Reduction in 
Readmission

$(1,607,638)
Reduction in 
Readmission

$5,240,070 BMS to DES$3,053,799 BMS to DES

$335,277 PTCA to DES$299,573 PTCA to DES

$(136,814)CABG to DES$(741,984)CABG to DES

ExpensesReimbursement

Impact on High Volume CentersImpact on High Volume Centers



DES…the facts

Cost remains an important 
consideration!

…affects operator strategy
and clinical penetration
rates

Cost remains an important 
consideration!

…affects operator strategy
and clinical penetration
rates



DES - 2003DES - 2003

Easing the Economic Burden

� Preferential use of long stents
� At present, no DES for vessels

>3.5 mm diameter
� Judicious procedure staging for 

complex MVD patients
� Price reductions linked to volume 

DES use
� Procedure-based pricing (price cap 

per procedure) for MVD treatment
� Competition with other DES systems

� Preferential use of long stents
� At present, no DES for vessels

>3.5 mm diameter
� Judicious procedure staging for 

complex MVD patients
� Price reductions linked to volume 

DES use
� Procedure-based pricing (price cap 

per procedure) for MVD treatment
� Competition with other DES systems

Within 2-3 years, we won’t use price 
as the DES scapegoat! 



Drug-Eluting StentsDrug-Eluting Stents

Can anyone “afford”
not to use drug-
eluting stents for 
the majority of their 
patients???

Can anyone “afford”
not to use drug-
eluting stents for 
the majority of their 
patients???

An Ethical Dilemma…An Ethical Dilemma…
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The Hippocratic OathThe Hippocratic Oath

I swear to fulfill, to the best of my ability and 

judgment, this covenant:

I will apply, for the benefit of the sick, all measures 

which are required, avoiding those twin traps of 

overtreatment and therapeutic nihilism.

I will remember that there is art to medicine as well 

as science, and that warmth, sympathy, and 

understanding outweigh the surgeon's knife …..

Written in 1964 by Louis Lasagna, Academic Dean of the School ofWritten in 1964 by Louis Lasagna, Academic Dean of the School of Medicine at Tufts U.Medicine at Tufts U.

I swear to fulfill, to the best of my ability and 

judgment, this covenant:

I will apply, for the benefit of the sick, all measures 

which are required, avoiding those twin traps of 

overtreatment and therapeutic nihilism.

I will remember that there is art to medicine as well 

as science, and that warmth, sympathy, and 

understanding outweigh the surgeon's knife …..

I swear to fulfill, to the best of my ability and 

judgment, this covenant:

I will apply, for the benefit of the sick, all measures 

which are required, avoiding those twin traps of 

overtreatment and therapeutic nihilism.

I will remember that there is art to medicine as well 

as science, and that warmth, sympathy, and 

understanding outweigh the surgeon's knife …..

For 15For 15--30 mm 30 mm 

long lesions long lesions 

only??only??

As long as the As long as the 

hospital makes a hospital makes a 

profit!profit!



The Cardiovascular
Research Foundation

The Cardiovascular
Research Foundation

Lenox Hill Heart and Vascular
Institute of New York

Lenox Hill Heart and Vascular
Institute of New York

“Now, Dr. Holmes, 
exactly why didn’t  you 
think my client’s 
husband deserved the 
“miracle stent”.  Did I 
hear you say it costs too 
much? Exactly how 
much do you think my 
client’s husband’s life 
was worth?”

“Now, Dr. Holmes, “Now, Dr. Holmes, 

exactly why didn’t  you exactly why didn’t  you 

think my client’s think my client’s 

husband deserved the husband deserved the 

“miracle stent”.  Did I “miracle stent”.  Did I 

hear you say it costs too hear you say it costs too 

much? Exactly how much? Exactly how 

much do you think my much do you think my 

client’s husband’s life client’s husband’s life 

was worth?”was worth?”

How would you like to face him in court?How would you like to face him in court?
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Against Global DES UseAgainst Global DES Use

Argument #8Argument #8Argument #8

• We’re going to see editorials
from Circulation and other « out 
of context » references
indicating that I’m inconsistent
and falsely representing my true
position!

• We’re going to see editorials
from Circulation and other « out 
of context » references
indicating that I’m inconsistent
and falsely representing my true
position!

= the old “gotcha”
gambit

= the old “gotcha”
gambit





DES – 2003DES – 2003

1. SVBG disease
2. In-stent restenosis—diffuse pattern
3. Unprotected left main lesions

III

1. Recanalized CTO
2. Lesions >30 mm in length and 2.5 to 3.5 mm in diameter
3. In-stent restenosis—focal pattern

IIb

1. Ostial RCA, LAD, LCX, or protected left main lesions***
2. Parent vessel bifurcation lesion with PTCA of

side branch

IIa

1. Lesions 15 to 30 mm in length and 2.5 to 3.5 mm
in diameter, with 50% to 99% obstruction preprocedure*

2. Diabetes**
3. Lesions <15 mm in length and 2.5 to 3.5 mm in diameter**

I

ConditionClass

** Level of evidence A, entry criteria for Level of evidence A, entry criteria for SIRIUSSIRIUS, , RAVELRAVEL and and TAXUS IITAXUS II trials.trials.

**** Level of evidence B.Level of evidence B.

****** In 2003, registry data from the Guidant Corp. In 2003, registry data from the Guidant Corp. RadomizedRadomized PaclitaxelPaclitaxel--Coated Coated StentStent

trial (trial (DELIVER IIDELIVER II) and the ) and the SIRIUSSIRIUS studies will be available.studies will be available.



“In summary, DES promise to revolutionize the 
field of interventional cardiology.  It is incumbent on 
industry to sponsor clinical trials that address the 
gaps in safety and efficacy.  It is incumbent on 
investigators to conduct rigorous, properly designed, 
and adequately powered studies to address gaps in 
knowledge. And, most important, it is incumbent on 
clinicians to carefully weigh the evidence to 
judiciously apply this new technology in the best 
interests of our patients.”

“In summary, DES promise to revolutionize the 
field of interventional cardiology.  It is incumbent on 
industry to sponsor clinical trials that address the 
gaps in safety and efficacy.  It is incumbent on 
investigators to conduct rigorous, properly designed, 
and adequately powered studies to address gaps in 
knowledge. And, most important, it is incumbent on 
clinicians to carefully weigh the evidence to 
judiciously apply this new technology in the best 
interests of our patients.”





Restenosis has been the Achille’s heel of 
angioplasty for the last 25 years

Restenosis has been the Achille’s heel of 
angioplasty for the last 25 years



No more Achille’s heel…
Restenosis is finally being put to rest

No more Achille’s heel…
Restenosis is finally being put to rest



Intervention 2003Intervention 2003

DES are the greatest 
advance in 

interventional 
cardiology since the 

advent of the 
balloon!

DES are the greatest DES are the greatest 
advance in advance in 

interventional interventional 
cardiology since the cardiology since the 

advent of the advent of the 
balloon!balloon!

DES Euphoria…DES EuphoriaDES Euphoria……



DES – What to Expect

� DES will become the « core technology »
for interventional vascular therapy

� All previous « high risk » restenosis
scenarios will be aggressively challenged
(e.g. diabetics with MVD)

� The emphasis will shift to advanced
operator-driven intervention 
(interventional technique will « reign
supreme »)

� There will be frequent rumors of
increased complications and poor
outcomes with DES systems
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DES – What to Expect

� There is a great need to generate more 
definitive clinical data in complex
subsets to justify widespread DES 
applications 

� There will be « speedbumps » along the
road and patient/lesion cohorts which
require special attention and improved
iterative technology

� DES proliferation will significantly impact 
both medical and surgical treatment of
CAD over the next decade
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CAD over the next decade



DES – What to Expect

� The impact will be slow and progressive, 
as physicans become better educated, as 
operators become better trained, and as 
more data becomes available

� The integration of DES in PCI therapy will
follow a staged or tiered pathway

� Economic factors will continue to play a 
major role in strategic case-based
decision-making

� Future advances in biotechnology will
refine and supplant current DES systems
in a telescoped timeframe

� The impact will be slow and progressive, 
as physicans become better educated, as 
operators become better trained, and as 
more data becomes available

� The integration of DES in PCI therapy will
follow a staged or tiered pathway

� Economic factors will continue to play a 
major role in strategic case-based
decision-making

� Future advances in biotechnology will
refine and supplant current DES systems
in a telescoped timeframe



PCI      DES Euphoria

• Erasing the restenosis stygma
associated with angioplasty…public 
awareness campaign

• Erasing the LIMA-LAD “will always be 
better” myth

• Following labeled indications (with 
some latitude)… single or double 
vessel disease, 2.5-4.0 mm vessel 
diameter, 0-30 mm lesion length 

• Erasing the restenosis stygma
associated with angioplasty…public 
awareness campaign

• Erasing the LIMA-LAD “will always be 
better” myth

• Following labeled indications (with 
some latitude)… single or double 
vessel disease, 2.5-4.0 mm vessel 
diameter, 0-30 mm lesion length 

Tier 1…”low hanging fruit”Tier 1…”low hanging fruit”



• Improved operator training to “generalize”
advanced technique requirements

• Extend routine treatment to “simple”
diabetics, ostial disease, bifurcations, CTOs, 
acute MIs, diffuse disease (>30mm lesion 
length), and more complex double and triple 
vessel disease

• Need more clinical trial data in complex 
lesion subsets (it’s on the way!) 

• Improved operator training to “generalize”
advanced technique requirements

• Extend routine treatment to “simple”
diabetics, ostial disease, bifurcations, CTOs, 
acute MIs, diffuse disease (>30mm lesion 
length), and more complex double and triple 
vessel disease

• Need more clinical trial data in complex 
lesion subsets (it’s on the way!) 

Tier 2…high restenosis risk ptsTier 2…high restenosis risk pts

PCI      DES Euphoria



• Advanced interventional training to treat the 
most challenging anatomic scenarios

• Attacking the “unthinkable”… left main 
disease (unprotected) and diabetics with 
complex multivessel disease

• Hybrid procedures (combined CABG + PCI) 
when appropriate

• Still some problem subsets…chronic total 
occlusions (uncrossable), “too diffuse”
disease, technically unapproachable 

• Advanced interventional training to treat the 
most challenging anatomic scenarios

• Attacking the “unthinkable”… left main 
disease (unprotected) and diabetics with 
complex multivessel disease

• Hybrid procedures (combined CABG + PCI) 
when appropriate

• Still some problem subsets…chronic total 
occlusions (uncrossable), “too diffuse”
disease, technically unapproachable 

Tier 3…the ultra-complexTier 3…the ultra-complex

PCI      DES Euphoria
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Drug-eluting stents are here to stay!!!Drug-eluting stents are here to stay!!!
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DrugDrug--Eluting Stents:Eluting Stents: PredictionPrediction

A MultiA Multi--Lesion Single Device Lesion Single Device 
ApproachApproach……

•• Ostial lesionsOstial lesions

•• BifurcationsBifurcations

•• InIn--stent restenosisstent restenosis

•• SVGsSVGs

•• Small vessels Small vessels 

•• Diffuse diseaseDiffuse disease

•• Left main disease Left main disease 

•• Total occlusionsTotal occlusions

A DrugA Drug--
Eluting Eluting 
StentStent



Intervention 2003Intervention 2003

Be AheadBe Ahead
of Your Time! of Your Time! 

The Rising Tide of DrugThe Rising Tide of Drug--eluting eluting 

Stent Therapy is Fully Justified!Stent Therapy is Fully Justified!

Just DES It!Just DES It!
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David – Have I Changed Your Mind?David – Have I Changed Your Mind?



The bottom line is…The bottom line is…

DES just happen to work!!!DES just happen to work!!!



“My concession speech will be brief. You win.”“My concession speech will be brief. You win.”

Holmes


