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Addressing Healing as well as Restenosis:
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DRUG ELUTING STENTS:
What if the polymer is minimal 
and goes away?
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A Stent Specifically Designed for Controlled Drug 
Delivery from a Bioresorbable Polymer

CoStar® Paclitaxel-Eluting Coronary Stent SystemCoStar® Paclitaxel-Eluting Coronary Stent System

Bioresorbable 
PolymerReservoir 

Technology Cobalt 
Chromium



8-Month Non-hierarchical MACE 
and Clinically-Driven TLR
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P = 0.541 P = 0.242 P = 0.002 P = 0.002P = 0.005

Primary 
Endpoint

MACE: A composite of adjudicated death, MI, and and clinically driven TVR
Krucoff MW et al, JACC in press





A Stent Specifically Designed for Controlled Drug 
Delivery from a Bioresorbable Polymer

Cordis/Conor Coronary StentCordis/Conor Coronary Stent

Bioresorbable 
PolymerReservoir 

Technology Cobalt 
Chromium

SIROLIMOUS



DRUG ELUTING STENTS:
Are Big Lumens Bad?
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Cobalt Alloy
Modular stent
Strut thickness 0.0036’’

Biocompatible PC Technology  
(phosphorylcholine polymer)

Delivery based on Discrete,
Secure Technology

ABT-578
(Zotarolimous)
10 µg/mm stent dosage

Components of  the Endeavor StentComponents of  the Endeavor Stent



ENDEAVOR II:  DES vs. BMSENDEAVOR II:  DES vs. BMS
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ENDEAVOR III:  DES vs DES 
Angiographic and IVUS Results at 8 Months
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Endeavor Taxus Endeavor Taxus
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ENDEAVOR IV: Leon, TCT 2007 (trial analysis done using revised 9- and 12-month data set).

ENDEAVOR IV ENDEAVOR IV 
Target Vessel Failure at 9 and 12 months



Endeavor: “Complete” NIHEndeavor: “Complete” NIH
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Endeavor Safety AnalysisEndeavor Safety Analysis
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Circulatory Devices Advisory Panel Vote:  
10-0 Approval w/Conditions
Circulatory Devices Advisory Panel Vote:  
10-0 Approval w/Conditions

Medtronic Receives FDA Approval for Endeavor®
Zotarolimus-Eluting Coronary Stent System 

New Drug-Coated Stent Offers Excellent Combination 
of Safety, Effectiveness and Deliverability 

MINNEAPOLIS – Feb. 1, 2008 –Marking a major 
development in the field of interventional cardiology, 
Medtronic, Inc. (NYSE: MDT), announced today that it 
has received approval from the U.S. Food and Drug 
Administration (FDA) for the Endeavor® Zotarolimus-
Eluting Coronary Stent System to be used in the 
treatment of coronary artery disease, which affects an 
estimated 13 million people in the United States and is 
the country’s leading cause of death. 



DRUG ELUTING STENTS:
Are Big Lumens Bad?
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Maybe…
in some patients
with some DES platforms

Maybe…
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DRUG ELUTING STENTS:
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XIENCE™ V Everolimus 
Eluting Coronary Stent 

System (EECSS)

U.S. FDA Circulatory Devices Panel
November 29, 2007
Washington, D.C.

PMA # P070015



Everolimus

MULTI-LINK VISION
Stent

MULTI-LINK VISION
Stent Delivery

System

Fluorinated
Copolymer

XIENCE V 
Scientific Design & Integration

Everolimus Fluorinated
Copolymer



XIENCE V
Progression Towards Thinner Struts

Coating Thickness: 
12.6 µm

140 µm
Strut Thickness:

XIENCE VENDEAVOR™CYPHER

Data on file at Abbott Vascular

Abluminal coating thickness represented

TAXUS Express

Coating Thickness: 
19.6 µm

132 µm
Strut Thickness:

Coating Thickness: 
4.8 µm

91 µm
Strut Thickness:

Coating Thickness: 
7.8 µm 

81 µm
Strut Thickness:



XIENCE V
Endothelialization and strut thickness 

C. Simon, J. Palmaz, E. Sprague, J. Long-Term Effects Medical Implants, 10(1): 143-151 (2000).
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Endothelial coverage may be impaired for thicker stent struts
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Achieved effectiveness with reduced drug loading
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• Coating designed to minimize webbing, bridging, 
and strut-strut contact in crimped state

• Coating integrity maintained after simulated use, 
stent expansion and fatigue testing

XIENCE V 
Coating Integrity

Photos taken by and on file at Abbott Vascular

Crimped Post-expansion



CYPHER          TAXUS           ENDEAVOR       XIENCE V VISION

Qualitative Assessment of Endothelial 
Cell Coverage: 14-day Rabbit Iliac



Registry (n = 2,700), RCT Diabetics 2:1 vs. TAXUS (n = 300) OUS

Registry (n = 1,550) RCT 2:1 vs. CYPHER® (n = 450) OUS

Integrated Pre-Approval and Post-Approval 
Clinical Program (N > 16,000)

SPIRIT First RCT 1:1 XIENCE V vs. VISION (n = 60) OUS

SPIRIT II RCT 3:1 XIENCE V vs. TAXUS® (n = 300) OUS

SPIRIT III RCT 2:1 XIENCE V vs. TAXUS (n = 1,002) US

SPIRIT III 4.0 Registry 4.0 mm (n = 80) US

SPIRIT III Japan Registry (n = 88) Japan

SPIRIT IV RCT XIENCE V vs. TAXUS 2:1 Continued Access (n = 3,690) US

SPIRIT V

XIENCE V
SPIRIT Women

XIENCE V USA Post-approval Registry – real world (n ~ 5,000) US

Ongoing and Planned Clinical Data

XIENCE India Post-approval Registry – real world (n ~ 1,000) OUS

Pre-approval Clinical Data

DES vs DES



Consistency Across The Spectrum of 
Prospective Safety & Effectiveness

Study In-stent
LL

In-seg
LL

In-stent
ABR

In-seg
ABR

TLR
@ 1 yr

MACE
@ 1 yr

TVF
@ 1 yr

SPIRIT II 69% 53% 63% 41% 73% 71% 51%

SPIRIT III 47% 50% 60% 47% 39% 42% 24%

SPIRIT II
and III
Pooled

58% 50% 61% 47% 47% 48% 29%

XIENCE V vs. TAXUS



XIENCE V Circulatory Advisory Panel
Washington D.C.
November 29, 2008
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Vote:  9-1 Approval w/ConditionsVote:  9-1 Approval w/Conditions



DRUG ELUTING STENTS:
Are Big Lumens Necessarily 
Bad?
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Maybe not!Maybe not!



DRUG ELUTING STENTS:
Can big lumens be 
protected with DAP?

DRUG ELUTING STENTS:
Can big lumens be 
protected with DAP?



Continuation Of Dual Antiplatelet Therapy in DES
CODA-DES
An Expedited Cardiac Safety Critical Path Clinical Trial

Continuation Of Dual Antiplatelet Therapy in DES
CODA-DES
An Expedited Cardiac Safety Critical Path Clinical Trial

http://www.fda.gov/oc/initiatives/criticalpath/



DES & Extended Dual Antiplatelet Therapy:
What It Would Take:  Collaboration
DES & Extended Dual Antiplatelet Therapy:
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Figure 1:  CODA-DES Study Design

Index 
DES

Randomization 
Day 0

1 year 1 year 1 year

Min Study F/U   
Day 360

Avg Study F/U   
Day 720

Index Year “Clear”:

• No MACE

• Tolerate thienopyridine

Continue thienopyridine
(Active drug)

D/C thienopyridine
(Placebo)

20,000 patients: 

• Clopidogrel, Prasugrel, Placebo

• Cypher, Taxus, Endeavor, Xience V

• Death, MI, Stroke

• Stent thrombosis, major bleeding
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Understanding “Different” vs. “Better” DES:
Novel polymer/drug delivery systems
Better pre-clinical animal models 
Biological/mechanistic insights in vivo:

Role of QCA, IVUS and OCT
Primary clinical endpoints, longer follow up
Better understanding of adjunctive meds
Global collaboration to work together!!!
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