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PurposePurpose

Provide an overview of the preProvide an overview of the pre--clinical and clinical and 
clinical data that provide assurance based clinical data that provide assurance based 
on valid scientific evidence of the safety on valid scientific evidence of the safety 
and effectiveness of the Endeavor and effectiveness of the Endeavor 
ZotarolimusZotarolimus--Eluting Coronary Stent Eluting Coronary Stent 
System System 
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Endeavor: Endeavor: Proposed Indications for UseProposed Indications for Use

The EndeavorThe Endeavor™™ ZotarolimusZotarolimus--Eluting Coronary Eluting Coronary 
Stent System is indicated for improving Stent System is indicated for improving 
coronary luminal diameter in patients with coronary luminal diameter in patients with 
ischemic heart disease due to ischemic heart disease due to de novode novo lesions lesions 
of length of length ≤≤ 27 mm in native coronary arteries 27 mm in native coronary arteries 
with reference vessel diameters of with reference vessel diameters of ≥≥ 2.5mm to 2.5mm to 
≤≤ 3.5mm. 3.5mm. 
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Stent Size MatrixStent Size Matrix

Stent Length (mm)
Diameter 

(mm)
8 9 12 14 15 18 24 30

2.5 N/A N/A

3.0 N/A N/A

3.5 N/A N/A

Consistent dose of 10Consistent dose of 10μμg/mm stent length across sizesg/mm stent length across sizes
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Endeavor Program OverviewEndeavor Program Overview
9m  2yr   3yr   4yr9m  2yr   3yr   4yr

ENDEAVOR I Single Arm First-in-Man (n=100)                                                     4yr

ENDEAVOR II

ENDEAVOR II CA

ENDEAVOR III

ENDEAVOR IV

ENDEAVOR PK

Single Arm First-in-Man (n=100)                                                     4yr

1:1 RCT vs. BMS (E=598,D=599) PK (n=106)   3yr1:1 RCT vs. BMS (E=598,D=599) PK (n=106)   3yr

Continued Access Single Arm (n=296)                     2yrContinued Access Single Arm (n=296)                     2yr

3:1 RCT vs. Cypher® (E=323,C=113)                          2yr3:1 RCT vs. Cypher® (E=323,C=113)                          2yr

1:1 RCT vs.Taxus® (E=773,T=775)               9mo1:1 RCT vs.Taxus® (E=773,T=775)               9mo

Pharmacokinetic Study (n=43)                     9moPharmacokinetic Study (n=43)                     9mo

Single Arm (n=99)                                         9moSingle Arm (n=99)                                         9moENDEAVOR Japan

E-FIVE Open Label Single Arm (n=8000)Open Label Single Arm (n=8000)
PROTECT 1:1 RCT vs. Cypher (E=4400,C=4400)

US Post Approval

1:1 RCT vs. Cypher (E=4400,C=4400)

Open Label Single Arm Study Comparing to Pre-Market DataOpen Label Single Arm Study Comparing to Pre-Market Data

Proposed

Ongoing

Premarket Safety and Efficacy Package
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Endeavor Clinical Program SummaryEndeavor Clinical Program Summary
Substantial Density of Safety and Efficacy DataSubstantial Density of Safety and Efficacy Data
7 Clinical Trials: 3 Randomized, 4 Single Arm
– 2232 Endeavor patients enrolled 
– 1287 Endeavor patients with 2 or more years of follow-up
– 675   Endeavor patients with 3 years of follow-up
– 3980 Endeavor patient-years of follow-up

Clinical and angiographic superiority to BMSClinical and angiographic superiority to BMS
– Treatment effect sustained through 3year follow-up

Clinical nonClinical non--inferiority to an approved DESinferiority to an approved DES

Consistent clinical and angiographic outcomesConsistent clinical and angiographic outcomes
– Across different geographies and studies 

No observed safety signals before or after 1 yearNo observed safety signals before or after 1 year
– Low rates of ST, death, cardiac death, and MI
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Endeavor DES SystemEndeavor DES System

PC TechnologyPC Technology Drug: ZotarolimusDrug: Zotarolimus

Stent Delivery SystemStent Delivery SystemDriver Cobalt Alloy StentDriver Cobalt Alloy Stent
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Driver (3.0mm and 3.5mm) and MicroDriver (3.0mm and 3.5mm) and Micro--Driver (2.5mm) Driver (2.5mm) stent stent 
systems (P030009)systems (P030009)

–– Driver platform, approved October 1, 2003 Driver platform, approved October 1, 2003 
–– MicroMicro--Driver platformDriver platform, , approved April 21, 2006 approved April 21, 2006 

Rapid Exchange (RX), OverRapid Exchange (RX), Over--TheThe--Wire (OTW), and Multi Wire (OTW), and Multi 
Exchange II (MXExchange II (MX22) Delivery Systems) Delivery Systems

Product matrix corresponds to the proposed indications:Product matrix corresponds to the proposed indications:

–– ≥≥ 2.5mm to 2.5mm to ≤≤ 3.5mm vessel diameter 3.5mm vessel diameter 
▪▪ 2.5 2.5 -- 3.5 mm stent diameters3.5 mm stent diameters

–– ≤≤ 27 mm lesion length 27 mm lesion length 
▪▪ 88--30 mm stent lengths30 mm stent lengths

Endeavor Stent and Delivery SystemEndeavor Stent and Delivery System
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Endeavor Stent PlatformEndeavor Stent Platform

–– Cobalt alloyCobalt alloy
–– Thin struts Thin struts –– 0.00360.0036””
–– Strength & visibilityStrength & visibility

–– Edgeless designEdgeless design
–– Modular structureModular structure
–– 1 mm elements1 mm elements
–– FlexibilityFlexibility
–– Scaffolding Scaffolding 
–– ConformabilityConformability

–– Flexible and low profile Flexible and low profile 
balloonballoon

–– Pillows Pillows securementsecurement
–– Minimal balloon overhangMinimal balloon overhang
–– Nominal 9 Nominal 9 atmatm
–– RBP 16 RBP 16 atmatm
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PC Technology PC Technology ™™
Phosphorylcholine (PC) Polymer

–– Broad history of use in medical devices Broad history of use in medical devices 
including coronary stentsincluding coronary stents
▪▪ BiodivYsioBiodivYsio AS PC Coated Stent (P000011, AS PC Coated Stent (P000011, 

approved September 29, 2000)approved September 29, 2000)
▪▪ >>150,000 stent implants world wide at the time 150,000 stent implants world wide at the time 

of Endeavor developmentof Endeavor development

Blended composite polymer primarily Blended composite polymer primarily 
comprised of hydrophilic monomerscomprised of hydrophilic monomers

PC mimics the chemical structure of PC mimics the chemical structure of 
phospholipidphospholipid headgroupsheadgroups

Hydrophilic PC 
Headgroup

N O
O P

O
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90% of phospholipids in the outer 90% of phospholipids in the outer 
membrane of a red blood cell membrane of a red blood cell 
contain the contain the PhosphorylcholinePhosphorylcholine
(PC) (PC) headgroupheadgroup

Inner membrane

Outer membrane

O

P OO

ON

PCPC11 mimics the chemical mimics the chemical 
structure of the structure of the 
phospholipidphospholipid headgroupheadgroup

PC TechnologyPC Technology

The Phosphorylcholine
(PC) Headgroup

The The PhosphorylcholinePhosphorylcholine
(PC) (PC) HeadgroupHeadgroup

1 Hayward JA & Chapman D; Biomaterials 5, 135, 1984.
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PhosphoCoatPhosphoCoat™™ –– ThromboThrombo--ResistantResistant

NonNon--thrombogenic thrombogenic 
(hemocompatible)(hemocompatible)
–– NonNon--inflammatoryinflammatory
–– Hydrophilic: Hydrophilic: 

Inhibits Inhibits monocytemonocyte
adhesionadhesion

PC coated stents PC coated stents 
showed less platelet showed less platelet 
adhesion compared to adhesion compared to 
uncoated stents in a uncoated stents in a 
baboonbaboon--shunt flow shunt flow 
model*model*
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*Lewis AL, Coll Surf B; Biointerfaces, 2000, 18, 261
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SirolimusSirolimus ZotarolimusZotarolimus

Hydroxyl 
Group

Tetrazole
Ring

Zotarolimus: Structure and PropertiesZotarolimus: Structure and Properties

SirolimusSirolimus ZotarolimusZotarolimus
LipophilicityLipophilicity logDlogD 3.63.6 logDlogD >4.5>4.5
PotencyPotency IC50 0.4nM IC50 0.3nM
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Polymer and Drug MatrixPolymer and Drug Matrix

Tissue

Blood

PC Basecoat  
(≈ 1μm thick)

Drug Layer
90% Zotarolimus (10μg/mm)
10% PC (≈ 2-4μm thick)

PC Overspray 
(≈ 0.1 μm thick)Stent 

Strut

TaxusTaxusCypherCypherEndeavorEndeavor

3.0 mm Stents
500x magnification

Illustrative
Not to Scale
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Porcine Drug Elution Kinetics and PKPorcine Drug Elution Kinetics and PK

• Zotarolimus is 
hydrophobic and rapidly 
elutes from the 
hydrophilic PC polymer 
matrix within 14 days

• Zotarolimus is highly 
lipophilic enabling rapid 
arterial tissue loading 
and drug retention 
which is sustained for 
~28 days

Drug Elution by Recovered Drug from Stent
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Drug Substance and PreDrug Substance and Pre--clinical clinical 
CharacterizationCharacterization
LeRoy LeNarz, MDLeRoy LeNarz, MD
Chief Medical Officer Chief Medical Officer 
Global VP, Medical AffairsGlobal VP, Medical Affairs
Medtronic Vascular Medtronic Vascular 
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Zotarolimus DevelopmentZotarolimus Development

Full standard drug characterizationFull standard drug characterization

Combination product with joint review by Combination product with joint review by 
CDRH and CDERCDRH and CDER
–– ICH guidelines and FDA guidance ICH guidelines and FDA guidance 

observedobserved
–– Includes relevant pharmacology, ADME, Includes relevant pharmacology, ADME, 

toxicology, and other studies needed to toxicology, and other studies needed to 
characterize zotarolimus as a new chemical characterize zotarolimus as a new chemical 
entityentity
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Demonstrated Drug Safety Demonstrated Drug Safety 
Standard safety pharmacology studiesStandard safety pharmacology studies

Examples:Examples:

–– No respiratory toxicity in standard rat model at 50 No respiratory toxicity in standard rat model at 50 
ngng/ml /ml 

–– NonNon--antigenic in guinea pigs: did not induce systemic antigenic in guinea pigs: did not induce systemic 
anaphylactic or passive anaphylactic or passive cutaneouscutaneous anaphylactic anaphylactic 
reactions reactions 

–– No skin sensitization by lymph node assayNo skin sensitization by lymph node assay

–– No effect on platelet aggregation at 200 No effect on platelet aggregation at 200 ngng/ml or 50x /ml or 50x 
highest anticipated Chighest anticipated Cmaxmax for 48 mm stent lengthfor 48 mm stent length
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Demonstrated Cardiovascular SafetyDemonstrated Cardiovascular Safety
Comprehensive cardiovascular evaluation Comprehensive cardiovascular evaluation 

–– hERGhERG: no reduction in vitro current at highest : no reduction in vitro current at highest 
achievable concentration (181ng/ml)achievable concentration (181ng/ml)

–– No significant prolongation in action potential duration No significant prolongation in action potential duration 
In vitro canine cardiac Purkinje fibers In vitro canine cardiac Purkinje fibers 

–– Both conscious and anesthetized dog (up to Both conscious and anesthetized dog (up to 
232ng/ml) models, lack of effect on heart rate, Blood 232ng/ml) models, lack of effect on heart rate, Blood 
Pressure, Systemic Vascular Resistance, Pulmonary Pressure, Systemic Vascular Resistance, Pulmonary 
Vascular Resistance, and Vascular Resistance, and QTcQTc

–– No significant No significant hemodynamichemodynamic findings in conscious findings in conscious 
primates with exposure up to 1357 primates with exposure up to 1357 ngng/ml/ml
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ADME StudiesADME Studies
Standard Absorption, Distribution, Metabolism and Standard Absorption, Distribution, Metabolism and 
Excretion (ADME) TestingExcretion (ADME) Testing

High protein binding in all species, 99%High protein binding in all species, 99%

Distributed on RBC and plasma at 20:1 ratioDistributed on RBC and plasma at 20:1 ratio

Radiolabel studies define feces as predominant path Radiolabel studies define feces as predominant path 
of excretion and little renal clearance (less than 6%)of excretion and little renal clearance (less than 6%)

Metabolism mainly via CYP 3A4 pathwaysMetabolism mainly via CYP 3A4 pathways

–– Non inhibitor at relevant concentrationsNon inhibitor at relevant concentrations

–– Minimal amplification by Minimal amplification by ketoconazoleketoconazole interaction interaction 
studies in dog and man (less than 2x) studies in dog and man (less than 2x) 
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Toxicology Studies Toxicology Studies 

GenotoxicologyGenotoxicology studies negative  studies negative  

Reproductive toxicity characterized Reproductive toxicity characterized 

Single and repeat dose 28 day studies in rat Single and repeat dose 28 day studies in rat 
and monkey provide safety margin for and monkey provide safety margin for 
anticipated useanticipated use

90 day repeat dose studies in monkey define 90 day repeat dose studies in monkey define 
chronic safety  chronic safety  



Endeavor: Human PKEndeavor: Human PK
Overview of PharmacokineticsOverview of Pharmacokinetics

30
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PhasePhase--1 Single Dose I.V. Study (n=60)1 Single Dose I.V. Study (n=60)
–– Drug concentrations in blood were demonstrated to be Drug concentrations in blood were demonstrated to be 

linear and dose proportional across the dose range from linear and dose proportional across the dose range from 
100100--900 micrograms900 micrograms

PhasePhase--1 Multi Dose I.V. Study (n=72)1 Multi Dose I.V. Study (n=72)
–– Administered intravenously for 14 consecutive days in Administered intravenously for 14 consecutive days in 

repeat doses of 200, 400 and 800 repeat doses of 200, 400 and 800 µµg g 
–– Linear/dose proportional confirmed with steady state Linear/dose proportional confirmed with steady state 

reached at day 10 reached at day 10 
–– No treatment emergent adverse effectNo treatment emergent adverse effect

No deaths, No deaths, SAEsSAEs reported in either Phase I PK studyreported in either Phase I PK study

Zotarolimus PharmacokineticsZotarolimus Pharmacokinetics
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PharmacokineticsPharmacokinetics
Comparison of Zotarolimus Pharmacokinetics Comparison of Zotarolimus Pharmacokinetics 
between Endeavor US PK Study and Endeavor II between Endeavor US PK Study and Endeavor II 
(PK subset)(PK subset)

Endeavor US PK Study Endeavor US PK Study EndeavorEndeavor--II PK Subset II PK Subset 

180 180 µµg g 
(N = 24)(N = 24)

240 240 µµg g 
(N = 6)(N = 6)

300 300 µµg g 
(N = 7)(N = 7)

180 180 µµg g 
(N = 10)(N = 10)

240 240 µµg g 
(N = 22)(N = 22)

300 300 µµg g 
(N = 15)(N = 15)

CCmaxmax ((ng/mLng/mL)) 1.51 1.51 ±±
0.620.62

1.83 1.83 ±±
0.210.21

2.66 2.66 ±±
0.990.99

1.64 1.64 ±±
0.570.57

1.84 1.84 ±±
0.410.41

2.45 2.45 ±±
0.400.40

TTmaxmax (h)(h) 1.20 1.20 ±±
0.600.60

1.40 1.40 ±±
1.301.30

1.48 1.48 ±±
1.291.29

1.18 1.18 ±±
0.480.48

1.03 1.03 ±±
0.540.54

0.90 0.90 ±±
0.520.52

AUCAUC00--2424
((ngng●●h/mLh/mL))

20.0 20.0 ±±
6.56.5

23.7 23.7 ±±
3.63.6

31. 5 31. 5 ±±
9.29.2

25.1 25.1 ±±
7.47.4

24.6 24.6 ±±
6.86.8

31.7 31.7 ±±
6.06.0

PK Parameters PK Parameters 
(unit)(unit)

The pharmacokinetics of zotarolimus from US PK study The pharmacokinetics of zotarolimus from US PK study 
are consistent to those observed from the Endeavor II PK are consistent to those observed from the Endeavor II PK 
subset subset 
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Zotarolimus ExposureZotarolimus Exposure
Clinical studies establish wide safety margins of Clinical studies establish wide safety margins of 
exposure for use based on 48 mm stent (ENDEAVOR US exposure for use based on 48 mm stent (ENDEAVOR US 
PK Study)PK Study)

Exposure marginExposure marginCum. Cum. 
Dosage Dosage 
((µµg/kg)g/kg)

CCmaxmax
(ng/ml)(ng/ml) DosageDosage CCmaxmax

4.04.0 NANA

9090--d Monkey Cumulatived Monkey Cumulative
10 10 µµg/kg/d (daily IV)g/kg/d (daily IV) 900900 14.814.8 96619661 130130 44 6060

Human Single Dose IVHuman Single Dose IV
900 900 µµgg 12.912.9 111111 254254 22 2828 22

Human Multiple Dose IVHuman Multiple Dose IV
800 800 µµg/dg/d 160160 38.938.9 23952395 2323 1010 1515

Extrapolated ClinicalExtrapolated Clinical 6.96.9

AUCAUC

162162 NANA NANA

Cum. AUC Cum. AUC 
(ng(ng••hr /ml)hr /ml)
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Endeavor BiocompatibilityEndeavor Biocompatibility

Summary of Key PreSummary of Key Pre--Clinical Findings:Clinical Findings:

–– HistopathologyHistopathology

–– InflammationInflammation

–– EndothelializationEndothelialization (coverage and function)(coverage and function)
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Histopathology of ArteryHistopathology of Artery

Driver control

Days 7

Endeavor

28 90 180

No indication of thrombosis or necrosis at 7 to 180 days No indication of thrombosis or necrosis at 7 to 180 days 
in porcine studies involving 127 animals*in porcine studies involving 127 animals*

*CVPath, Dr Renu Virmani
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InflammationInflammation

Severe

Minimal

Se
ve

rit
y 

of
 In

fla
m

m
at

io
n

SCORE

00 3 or fewer struts with 10 or fewer inflammatory 
cells surrounding the struts

11 3 to 6 struts with 10 or fewer inflammatory cells 
surrounding the struts

22 Greater than 6 but less than 50% of the struts with 
10 or fewer inflammatory cells surrounding the 
struts

33 Greater than 10 inflammatory cells surrounding 
50% or more struts

Endeavor demonstrates consistently low inflammation 
based on a 0-3 scoring system
A Score of 1 impliesA Score of 1 implies lack of organized inflammationlack of organized inflammation
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Biocompatibility (Inflammation Biocompatibility (Inflammation 
Scores)Scores)

Porcine inflammation scores show mild response at all Porcine inflammation scores show mild response at all 
chronic time points up to 180 days with single and overlapped chronic time points up to 180 days with single and overlapped 
1010μg/mm g/mm stentsstents*.*.

*CVPath, Dr Renu Virmani
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Biocompatibility (Inflammation Biocompatibility (Inflammation 
Scores)Scores)

Porcine inflammation scores show mild response to a Porcine inflammation scores show mild response to a 3X 3X 
overdose (30overdose (30μμg/mm)g/mm) and and 6X overdose (overlapping 306X overdose (overlapping 30μμg/mm)g/mm)
at all chronic time points up to 180 days with single and at all chronic time points up to 180 days with single and 
overlapped stents.overlapped stents.
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Endothelial CoverageEndothelial Coverage
Porcine histology and SEM show rapid endothelial Porcine histology and SEM show rapid endothelial 
replacement with both single and overlapping (OL) replacement with both single and overlapping (OL) stentsstents*.*.
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*P<0.05 compared to the respective controls

1 Bare stent controls matched w ith test groups

Percent
Endothelialization1

7 to 180 days

Single Stents Overlapping (OL) (OL) Stents

*CVPath, Dr Renu Virmani
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Endothelial Coverage (Overdose)Endothelial Coverage (Overdose)
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Porcine histology and SEM show rapid endothelial replacement witPorcine histology and SEM show rapid endothelial replacement with h 
Endeavor Endeavor 3X overdose (303X overdose (30μμg/mm)g/mm) and and 6X overdose (overlapping 6X overdose (overlapping 
3030μμg/mm)g/mm) using both single and overlapped (OL) stents.using both single and overlapped (OL) stents.

Single Stents Overlapped (OL) Stents
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Preserved Endothelial FunctionPreserved Endothelial Function
In Vivo Assessment of Endothelial Function in In Vivo Assessment of Endothelial Function in 
Porcine Models: Porcine Models: eNOSeNOS StainingStaining

EndeavorDriver

Immunohistochemistry Staining for Presence of eNOS
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Preserved Endothelial Function Preserved Endothelial Function 
In Vivo Assessment of Endothelial Function in In Vivo Assessment of Endothelial Function in 
Porcine Models: Active Porcine Models: Active VasoreactivityVasoreactivity

28d

90d

Driver Endeavor
Distal Vessel Vasoreactivity Following Acetylcholine (Ach) Challenge
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PrePre--clinical Summaryclinical Summary

Extensive preExtensive pre--clinical evaluation at 10 clinical evaluation at 10 
μμg/mm and overdose drug levels has g/mm and overdose drug levels has 
demonstrated:demonstrated:

–– No medial necrosis or aneurysmsNo medial necrosis or aneurysms

–– Low levels of drug/polymer induced Low levels of drug/polymer induced 
inflammationinflammation

–– Rapid, complete and functional Rapid, complete and functional 
endothelializationendothelialization
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Endeavor Clinical Drug SafetyEndeavor Clinical Drug Safety
Overview from Randomized TrialsOverview from Randomized Trials
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Endeavor Drug Safety by Body Endeavor Drug Safety by Body 
SystemSystem

ENDEAVOR II To 30  
days

ENDEAVOR III To 30 
days

ENDEAVOR IV To 30 
days

Endeavor 
Stent

(N= 598)

Driver 
Stent

(N=599)

Endeavor  
Stent

(N=323) 

Cypher  
Stent 

(N=113)

Endeavor 
Stent

(N=773)

Taxus 
Stent

(N=775)

Hepatobiliary
Disorders 7(1.2%)7(1.2%) 4(0.7%)4(0.7%) 2(0.6%)2(0.6%) 0(0.0%)0(0.0%) 2(0.3%)2(0.3%) 1(0.1%)1(0.1%)

Immune 
System 
Disorders

5(0.8%)5(0.8%) 7(1.2%)7(1.2%) 1(0.3%)1(0.3%) 0(0.0%)0(0.0%) 3(0.4%)3(0.4%) 3(0.4%)3(0.4%)

Renal and 
Urinary 
Disorders

10(1.7%)10(1.7%) 16(2.7%)16(2.7%) 8(2.5%)8(2.5%) 7(6.2%)7(6.2%) 17(2.2%)17(2.2%) 15(1.9%)15(1.9%)

Vascular 
Disorders 70(11.7%)70(11.7%) 74(12.4%)74(12.4%) 43(13.3%)43(13.3%) 18(15.9%)18(15.9%) 48(6.2%)48(6.2%) 59(7.6%)59(7.6%)

Body System

No significant body system treatment emergent eventsNo significant body system treatment emergent events
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PrePre--clinical / Clinical Conclusions clinical / Clinical Conclusions 

Porcine studies demonstrated Porcine studies demonstrated 
–– Drug/polymer coating is safe with respect Drug/polymer coating is safe with respect 

to to biocompatabilitybiocompatability
–– Normal endothelial coverage and functionNormal endothelial coverage and function

Zotarolimus demonstratedZotarolimus demonstrated
–– Favorable safety marginsFavorable safety margins
–– No anticipated drugNo anticipated drug--drug interactiondrug interaction
–– No treatment emergent events as a No treatment emergent events as a 

combination product combination product 



EndeavorEndeavor
Clinical Trial ProgramClinical Trial Program

Martin B. Leon, MDMartin B. Leon, MD

Disclosures: Disclosures: 
Member of MedtronicMember of Medtronic’’s Coronarys Coronary
Advisory BoardAdvisory Board
Principal Investigator of ENDEAVOR III Principal Investigator of ENDEAVOR III 
and ENDEAVOR IVand ENDEAVOR IV
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AttributeAttribute Bare MetalBare Metal
StentsStents

Current Current 
GenerationGeneration

DESDES

SafetySafety

EfficacyEfficacy

DeliverabilityDeliverability

++++++ ++++

++++ ++++++++

++++++++ ++++

DES Use ConsiderationsDES Use Considerations
Areas for improvementAreas for improvement

Preserve efficacy advantage of DES, Preserve efficacy advantage of DES, 
while improving safety and deliverability while improving safety and deliverability 
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Early DES Assumptions (2002Early DES Assumptions (2002--06)06)

Efficacy measuresEfficacy measures
–– Angiographic late loss (LL) and binary restenosis Angiographic late loss (LL) and binary restenosis 

were were robustrobust surrogates for target lesion surrogates for target lesion 
revascularization (TLR)revascularization (TLR)

Safety considerationsSafety considerations
–– Safety (e.g. stent thrombosis) could be determined Safety (e.g. stent thrombosis) could be determined 

in the first year after DES implantation in the first year after DES implantation 

Clinical trial designClinical trial design
–– Blinded superiority Blinded superiority RCTsRCTs in lowin low--medium medium 

complexity patients vs. BMS were sufficient to complexity patients vs. BMS were sufficient to 
demonstrate DES safety and efficacydemonstrate DES safety and efficacy
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11 11 RCTsRCTs with Cypher, Taxus, Endeavor, and BMS with Cypher, Taxus, Endeavor, and BMS 
(5381 pts)(5381 pts)
Surrogate Angiographic Endpoints for Clinical OutcomesSurrogate Angiographic Endpoints for Clinical Outcomes

PocockPocock S. et al., JACC, in pressS. et al., JACC, in press

LL vs. TLR LL vs. TLR -- A monotonic but A monotonic but 
curvilinear relationshipcurvilinear relationship
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N 256 273 447 570 581 586 498 413 434 331 486 440

All patients
RVD < 2.5mm
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RVD = 2.5–3.0mm
RVD ≥ 3.0mm

0.0
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TAXUS I, II, IV, V, VITAXUS I, II, IV, V, VI
(n=3,506)(n=3,506)

RAVEL, SIRIUS, ERAVEL, SIRIUS, E--SIRIUS, and CSIRIUS, and C--SIRIUSSIRIUS
(n=1,748)(n=1,748)

5 vs. 0, P=0.025
After 1 yearAfter 1 year

9 vs. 2, P=0.028
After 1 yearAfter 1 year

9 Prospective, Double9 Prospective, Double--Blind, Randomized TrialsBlind, Randomized Trials
Freedom From (Protocol) Stent Thrombosis (4yr FU)Freedom From (Protocol) Stent Thrombosis (4yr FU)

0.0

0.5

1.0

1.5

2.0

0 1 2 3 4

St
en

t T
hr
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(%
)

Sirolimus stent (1.2%)

Bare-metal stent (0.6%)

No. at Risk
Bare-metal stent 870 852 833 806 742
Sirolimus stent 878 854 826 795 732

Years since Procedure

P=0.20

Stone G. et al.,Stone G. et al., NEJMNEJM 2007; 356: 9982007; 356: 998--10081008

0.0

0.5

1.0

1.5

2.0

0 1 2 3 4

St
en

t T
hr

om
bo

si
s 

(%
) Paclitaxel stent (1.3%)

Bare-metal stent (0.9%)

No. at Risk
Bare-metal stent 1756 1692 1579 1126 319
Paclitaxel stent 1753 1687 1561 1106 279

Years since Procedure

P=0.30



52

Consensus Observations on DES Safety from Consensus Observations on DES Safety from 
the Dec. 2006 FDA Panelthe Dec. 2006 FDA Panel

Very lateVery late stent thrombosis occurs after 1 year stent thrombosis occurs after 1 year 
(0.2(0.2--0.6% per year) and may represent a constant 0.6% per year) and may represent a constant 
hazardhazard
Little is known about DES safety for Little is known about DES safety for ““off labeloff label””
use indications, but preliminary data suggest a use indications, but preliminary data suggest a 
higher frequency of very late stent thrombosis vs. higher frequency of very late stent thrombosis vs. 
““on labelon label”” useuse
Dual antiDual anti--platelet therapy should be extended in platelet therapy should be extended in 
some DES patients, but duration of therapy, some DES patients, but duration of therapy, 
associated risks, and impact on very late stent associated risks, and impact on very late stent 
thrombosis is controversial    thrombosis is controversial    

Approved DESApproved DES……
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Current DES Insights Current DES Insights 

Efficacy measuresEfficacy measures
–– The relationship between LL and TLR is The relationship between LL and TLR is nonnon--linearlinear

and moderate LL may still result in low TLRand moderate LL may still result in low TLR
–– Angiographic follow up has a profound impact on TLRAngiographic follow up has a profound impact on TLR

Safety considerationsSafety considerations
–– DES safety evaluations can no longer be confined to 1 DES safety evaluations can no longer be confined to 1 

year, as very late stent thrombosis is increased year, as very late stent thrombosis is increased 
compared with BMScompared with BMS

Clinical trial designClinical trial design
–– Larger nonLarger non--inferiority inferiority RCTsRCTs vs. approved DES and vs. approved DES and 

even larger even larger ““real worldreal world”” studies (both with longer studies (both with longer 
followfollow--up) are now required to discern clinical safety up) are now required to discern clinical safety 
and efficacyand efficacy
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Endeavor Program OverviewEndeavor Program Overview
9m  2yr   3yr   4yr9m  2yr   3yr   4yr

ENDEAVOR I Registry First-in-Man (n=100)                                                     4yr

ENDEAVOR II

ENDEAVOR II CA

ENDEAVOR III

ENDEAVOR IV

ENDEAVOR PK

Registry First-in-Man (n=100)                                                     4yr

1:1 RCT vs. BMS (E=598,D=599) PK (n=106)   3yr1:1 RCT vs. BMS (E=598,D=599) PK (n=106)   3yr

Continued Access Registry (n=296)                          2yrContinued Access Registry (n=296)                          2yr

3:1 RCT vs. Cypher® (E=323,C=113)                          2yr3:1 RCT vs. Cypher® (E=323,C=113)                          2yr

1:1 RCT vs.Taxus® (E=773,T=775)               9mo1:1 RCT vs.Taxus® (E=773,T=775)               9mo

Pharmacokinetic Study (n=43)                     9moPharmacokinetic Study (n=43)                     9mo

Registry (n=99)                                         9moRegistry (n=99)                                         9moENDEAVOR Japan

E-FIVE Open Label Single Arm (n=8000)Open Label Single Arm (n=8000)
PROTECT 1:1 RCT vs. Cypher (E=4400,C=4400)

US Post Approval

1:1 RCT vs. Cypher (E=4400,C=4400)

Open Label Single Arm Study Comparing to Pre-Market DataOpen Label Single Arm Study Comparing to Pre-Market Data

Proposed

Ongoing

Premarket Safety and Efficacy Package
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Submitted to FDA Panel:Submitted to FDA Panel:
–– 3 Randomized Trials (3,181 pts)3 Randomized Trials (3,181 pts)

1,694 Endeavor pts1,694 Endeavor pts

–– 4 Registries (538 pts)4 Registries (538 pts)
538 Endeavor pts538 Endeavor pts

–– Patient years of followPatient years of follow--upup
Overall Overall -- 6,4926,492
Endeavor Endeavor -- 3,9803,980

Endeavor Studies SummaryEndeavor Studies Summary
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Endeavor Clinical ProgramEndeavor Clinical Program
Goals Goals 

Demonstrate superior reduction in restenosis Demonstrate superior reduction in restenosis 
compared with a BMS (both angiographic and clinical compared with a BMS (both angiographic and clinical 
endpoints)endpoints)
Demonstrate a Demonstrate a ““BMSBMS--likelike”” early and late safety profile early and late safety profile 
(death, MI, and stent thrombosis)(death, MI, and stent thrombosis)
Demonstrate comparable (nonDemonstrate comparable (non--inferior) outcomes vs.  inferior) outcomes vs.  
approved DES approved DES 
Show consistency of angiographic and clinical Show consistency of angiographic and clinical 
outcomes across all outcomes across all RCTsRCTs
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Endeavor Randomized TrialsEndeavor Randomized Trials

Randomized Trials (total n=3181 pts)Randomized Trials (total n=3181 pts)

Study (n=) Design Control Arm Primary EP
Duration of 

F/U
EII 
(n=1197)

1:1 double blind
superiority, pK

Driver & Micro 
Driver BMS

9 month TVF

8 month In-
segment LL

EIV 
(n=1548)

1:1 single blind
non-inferiority

Taxus DES 9 month TVF 9 months

3 years

EIII 
(n=436)

3:1 single blind 
non-inferiority

Cypher DES 2 years
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QCA Core LabQCA Core Lab
–– Brigham and WomenBrigham and Women’’s Hospital, Boston, MA, USA s Hospital, Boston, MA, USA 
–– Jeffrey J. Jeffrey J. PopmaPopma, MD, MD

IVUS Core LabIVUS Core Lab
–– Cardiovascular Core Analysis Lab Cardiovascular Core Analysis Lab 
–– Stanford Interventional Cardiology, CA, USA Stanford Interventional Cardiology, CA, USA 
–– Peter Fitzgerald, MDPeter Fitzgerald, MD

ECG Core LabECG Core Lab
–– Harvard Clinical Research Institute, Boston, MA, USA Harvard Clinical Research Institute, Boston, MA, USA 
–– Peter Peter ZimetbaumZimetbaum, MD, MD

Data Coordinating CenterData Coordinating Center
–– Harvard Clinical Research Institute, Boston, MA, USA Harvard Clinical Research Institute, Boston, MA, USA 
–– Laura Laura MauriMauri, MD, MD

Clinical Events Committee/DSMBClinical Events Committee/DSMB
–– Harvard Clinical Research Institute, Boston, MA, USA Harvard Clinical Research Institute, Boston, MA, USA 
–– Donald Cutlip, MDDonald Cutlip, MD

Endeavor Clinical ProgramEndeavor Clinical Program
Consistent data analysis and endpoint Consistent data analysis and endpoint 
definitions (all definitions (all RCTsRCTs))
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EIIEII
n=598n=598

EIIIEIII
n=323n=323

18.218.2 29.729.7

Unstable Angina Unstable Angina -- %% 33.233.2 51.151.1 51.651.6

2.752.75

Lesion length Lesion length -- mmmm 14.0414.04 14.9614.96 13.4113.41

B2/C lesions B2/C lesions -- %% 78.478.4 67.267.2 69.669.6

Angiographic F/U Angiographic F/U -- % (eligible)% (eligible)
% (total)% (total)
nn

88.688.6
44.144.1
264264

85.885.8
85.885.8
277277

87.887.8
18.618.6
144144

2.732.73

EIVEIV
n=773n=773

Diabetics Diabetics -- %% 31.231.2

2.732.73RVD RVD -- mmmm

Endeavor Clinical ProgramEndeavor Clinical Program
Key Baseline Variables across Key Baseline Variables across RCTsRCTs
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Endeavor Stent PlatformEndeavor Stent Platform

Cobalt alloyCobalt alloy
Thin struts Thin struts –– 0.00360.0036””
Strength & visibilityStrength & visibility
Edgeless design (deliverable)Edgeless design (deliverable)
Flexible, low profileFlexible, low profile
Good scaffoldingGood scaffolding

EII            EIII           EIV      EII            EIII           EIV      

EndeavorEndeavor
Device    Device    
Success (%)Success (%)

98.8          98.8          98.898.8 97.397.3
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Single Single De NovoDe Novo Native Coronary Artery LesionsNative Coronary Artery Lesions
Reference Vessel Diameter: 2.25 mmReference Vessel Diameter: 2.25 mm--3.5 mm3.5 mm

Lesion Length: 14Lesion Length: 14--27 mm27 mm
PrePre--dilatation requireddilatation required

N = 1,200 patientsN = 1,200 patients
72 sites72 sites

Europe, Asia Pacific, Israel, Europe, Asia Pacific, Israel, 
New Zealand and AustraliaNew Zealand and Australia

Endeavor Stent Endeavor Stent 
Active ArmActive Arm

n=600n=600

Driver StentDriver Stent
Control ArmControl Arm

n=600n=600

Angio = first 600 pts (50%)Angio = first 600 pts (50%)
IVUS = first 300 pts (25%)IVUS = first 300 pts (25%)

30d30d 6mo6mo 4yr4yr3yr3yr2yr2yr9mo9mo 12mo12mo8mo8mo 5yr5yr

ENDEAVOR IIENDEAVOR II
Double Blind RCT vs DriverDouble Blind RCT vs Driver
PI: Jean PI: Jean FajadetFajadet, Richard Kuntz and William , Richard Kuntz and William WijnsWijns

Primary Endpoint: TVF at 9 monthsPrimary Endpoint: TVF at 9 months
Secondary Secondary EndopointsEndopoints: MACE at 30 days and 9 months, ABR at 8 months : MACE at 30 days and 9 months, ABR at 8 months 
Drug Therapy: ASA and Drug Therapy: ASA and Clopidogrel/TiclidClopidogrel/Ticlid >>3 months3 months
Zotarolimus Dose: 10 Zotarolimus Dose: 10 μμg per mm stent lengthg per mm stent length

Clinical/MACEClinical/MACE

Angiography/IVUSAngiography/IVUS
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ENDEAVOR II ENDEAVOR II 
Patient FlowchartPatient Flowchart

Angio F/U (8 mo)Angio F/U (8 mo)
265/302 265/302 
87.7%87.7%

Patients EnrolledPatients Enrolled
N = 1197N = 1197

RandomizedRandomizedEndeavorEndeavor
n = 598n = 598

DriverDriver
n = 599n = 599

Angio F/U (8 mo)Angio F/U (8 mo)
264/298 264/298 
88.6%88.6%

Clinical F/UClinical F/U
(24 mo)(24 mo)
587/598 587/598 
98.2%98.2%

(12 mo)(12 mo)
590/598 590/598 
98.7%98.7%

(9 mo)(9 mo)
592/598592/598
99.0%99.0%

(36 mo)(36 mo)
577/598 577/598 
96.5%96.5%

Clinical F/UClinical F/U
(24 mo)(24 mo)
586/599 586/599 
97.8%97.8%

(12 mo)(12 mo)
589/599 589/599 
98.3%98.3%

(9 mo)(9 mo)
591/599 591/599 
98.7%98.7%

(36 mo)(36 mo)
579/599 579/599 
96.7%96.7%
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ENDEAVOR IIENDEAVOR II
Baseline CharacteristicsBaseline Characteristics

EndeavorEndeavor
n=598n=598

DriverDriver
n=599n=599

Males (%)Males (%) 77.277.2 75.375.3 NSNS

22.222.2

33.333.3

2.762.76

14.3814.38

79.179.1

18.218.2

Unstable Angina (%)Unstable Angina (%) 33.233.2 NSNS

2.732.73

Lesion length (mm)Lesion length (mm) 14.0414.04 NSNS

B2/C lesions (%)B2/C lesions (%) 78.478.4 NSNS

P valueP value

Diabetics (%)Diabetics (%) NSNS

NSNSRVD (mm)RVD (mm)
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ENDEAVOR IIENDEAVOR II

EndeavorEndeavor
n=596n=596

DriverDriver
n=594n=594

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 0.2 (1)0.2 (1)

CardiacCardiac 0.2 (1)0.2 (1) 00 0.2%[0.2%[--0.2%,0.5%] 0.2%,0.5%] 

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 2.7 (16)2.7 (16) 3.5 (21)3.5 (21) --0.9%[0.9%[--2.8%,1.1%]2.8%,1.1%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 0.3 (2)0.3 (2) 00 0.3%[0.3%[--0.1%,0.8%]0.1%,0.8%]

MI (all) MI (all) -- % (#)% (#) 2.7 (16)2.7 (16) 3.5 (21)3.5 (21) --0.9%[0.9%[--2.8%,1.1%]2.8%,1.1%]

Q WaveQ Wave 0.3 (2) 0.3 (2) 0.8 (5)0.8 (5) --0.5%[0.5%[--1.4%,0.4%]1.4%,0.4%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

Non Q waveNon Q wave 2.3 (14)2.3 (14) 2.7 (16)2.7 (16) --0.3%[0.3%[--2.1%,1.4%]2.1%,1.4%]

TLR TLR -- % (#)% (#) 0.8 (5)0.8 (5) 1.2 (7)1.2 (7) --0.3%[0.3%[--1.5%,0.8%]1.5%,0.8%]

TVR TVR -- % (#)% (#) 1.2 (7)1.2 (7) 1.2 (7)1.2 (7) --0.0%[0.0%[--1.2%,1.2%]1.2%,1.2%]

MACE MACE -- % (#)% (#) 2.9 (17)2.9 (17) 3.7 (22)3.7 (22) --0.9%[0.9%[--2.9%,1.2%]2.9%,1.2%]

3.2 (19)3.2 (19)

0.2%[0.2%[--0.2%,0.5%] 0.2%,0.5%] 0 0 

3.7 (22)3.7 (22) --0.5%[0.5%[--2.6%,1.6%]2.6%,1.6%]TVF TVF -- % (#)% (#)

Clinical Events at 30 daysClinical Events at 30 days
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ENDEAVOR II ENDEAVOR II 
Primary Endpoint Result at 9 monthsPrimary Endpoint Result at 9 months

Target Vessel FailureTarget Vessel Failure

DriverDriver
(n=89/591)(n=89/591)

EndeavorEndeavor
(n=47/592)(n=47/592)

P <0.001

15.1%15.1%

7.9%7.9%

48% reduction
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ENDEAVOR II ENDEAVOR II 
Efficacy at 9 monthsEfficacy at 9 months

Target Vessel RevascularizationTarget Vessel Revascularization

DriverDriver
(n=74/591)(n=74/591)

EndeavorEndeavor
(n=33/592)(n=33/592)

12.5%12.5%

5.6%5.6%

55% reduction
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ENDEAVOR II ENDEAVOR II 
Efficacy at 9 monthsEfficacy at 9 months

Target Lesion RevascularizationTarget Lesion Revascularization

DriverDriver
(n=70/591)(n=70/591)

EndeavorEndeavor
(n=27/592)(n=27/592)

11.8%11.8%

4.6%4.6%

61% reduction
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Clinical Events to 9 monthsClinical Events to 9 months
ENDEAVOR IIENDEAVOR II

EndeavorEndeavor
n=592n=592

DriverDriver
n=591n=591

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 1.2 (7)1.2 (7)

CardiacCardiac 0.8 (5)0.8 (5) 0.5 (3)0.5 (3) 0.3%[0.3%[--0.6%,1.3%]0.6%,1.3%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 3.4 (20)3.4 (20) 4.4 (26)4.4 (26) --1.0%[1.0%[--3.2%,1.2%]3.2%,1.2%]

00--30 days 30 days 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 1.5 (9)1.5 (9) 2.2 (13)2.2 (13) --0.7%[0.7%[--2.2%,0.9%]2.2%,0.9%]

3131--270days 270days 00 00 ----

MI (all) MI (all) -- % (#)% (#) 2.7 (16)2.7 (16) 3.9 (23)3.9 (23) --1.2%[1.2%[--3.2%,0.8%]3.2%,0.8%]

Q WaveQ Wave 0.3 (2)0.3 (2) 0.8 (5)0.8 (5) --0.5%[0.5%[--1.4%,0.4%]1.4%,0.4%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

Non Q waveNon Q wave 2.4 (14)2.4 (14) 3.0 (18)3.0 (18) --0.7%[0.7%[--2.5%,1.2%]2.5%,1.2%]

TLR TLR -- % (#)% (#) 4.6 (27)4.6 (27) 11.8 (70)11.8 (70) --7.3%[7.3%[--10.4%,10.4%,--4.2%]4.2%]

TVR TVR -- % (#)% (#) 5.6 (33)5.6 (33) 12.5 (74)12.5 (74) --6.9%[6.9%[--10.2%,10.2%,--3.7%]3.7%]

MACE MACE -- % (#)% (#) 7.3 (43)7.3 (43) 14.4 (85)14.4 (85) --7.1%[7.1%[--10.6%,10.6%,--3.6%]3.6%]

7.9 (47)7.9 (47)

0.7%[0.7%[--0.4%,1.7%]0.4%,1.7%]0.5 (3)0.5 (3)

15.1 (89)15.1 (89) --7.1%[7.1%[--10.7%,10.7%,--3.5%]3.5%]TVF TVF -- % (#)% (#)
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Clinical Events to 9 monthsClinical Events to 9 months
ENDEAVOR IIENDEAVOR II

EndeavorEndeavor
n=592n=592

DriverDriver
n=591n=591

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 1.2 (7)1.2 (7)

CardiacCardiac 0.8 (5)0.8 (5) 0.5 (3)0.5 (3) 0.3%[0.3%[--0.6%,1.3%]0.6%,1.3%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 3.4 (20)3.4 (20) 4.4 (26)4.4 (26) --1.0%[1.0%[--3.2%,1.2%]3.2%,1.2%]

00--30 days 30 days 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 1.5 (9)1.5 (9) 2.2 (13)2.2 (13) --0.7%[0.7%[--2.2%,0.9%]2.2%,0.9%]

3131--270days 270days 00 0 0 ----

MI (all) MI (all) -- % (#)% (#) 2.7 (16)2.7 (16) 3.9 (23)3.9 (23) --1.2%[1.2%[--3.2%,0.8%]3.2%,0.8%]

Q WaveQ Wave 0.3 (2)0.3 (2) 0.8 (5)0.8 (5) --0.5%[0.5%[--1.4%,0.4%]1.4%,0.4%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

Non Q waveNon Q wave 2.4 (14)2.4 (14) 3.0 (18)3.0 (18) --0.7%[0.7%[--2.5%,1.2%]2.5%,1.2%]

TLR TLR -- % (#)% (#) 4.6 (27)4.6 (27) 11.8 (70)11.8 (70) --7.3%[7.3%[--10.4%,10.4%,--4.2%]4.2%]

TVR TVR -- % (#)% (#) 5.6 (33)5.6 (33) 12.5 (74)12.5 (74) --6.9%[6.9%[--10.2%,10.2%,--3.7%]3.7%]

MACE MACE -- % (#)% (#) 7.3 (43)7.3 (43) 14.4 (85)14.4 (85) --7.1%[7.1%[--10.6%,10.6%,--3.6%]3.6%]

7.9 (47)7.9 (47)

0.7%[0.7%[--0.4%,1.7%]0.4%,1.7%]0.5 (3)0.5 (3)

15.1 (89)15.1 (89) --7.1%[7.1%[--10.7%,10.7%,--3.5%]3.5%]TVF TVF -- % (#)% (#)
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ENDEAVOR IIENDEAVOR II
Angiographic and IVUS Results to 8 monthsAngiographic and IVUS Results to 8 months

EndeavorEndeavor
n = 264n = 264

DriverDriver
n = 265n = 265

DifferenceDifference
[95% CI][95% CI]

RVD RVD -- mmmm 2.752.75 2.782.78

42.242.2
1.031.03
33.233.2

44.344.3
0.720.72
34.734.7

53.51 (81)53.51 (81)
29.55 (81)29.55 (81)

0 (0/104)0 (0/104)

--0.03 [0.03 [--0.11,0.05]0.11,0.05]

InIn--stentstent

ABR ABR -- %% 9.59.5 --23.7% [23.7% [--30.4%,30.4%,--17.1%]17.1%]

DS DS -- %% 32.732.7 --11.66 [11.66 [--14.82,14.82,--8.50]8.50]

LL LL -- mmmm 0.360.36 --0.36 [0.36 [--0.45,0.45,--0.27]0.27]

ABR ABR -- %% 13.313.3 --21.5% [21.5% [--28.5%,28.5%,--14.4%]14.4%]

IVUSIVUS
Neointimal Volume Neointimal Volume -- mmmm33 (n)(n) 30.15 (90)30.15 (90) --23.36 [23.36 [--32.91,32.91,--13.81]13.81]

VolVol Obstruction Obstruction -- % (n)% (n) 17.34 (90)17.34 (90) --12.22 [12.22 [--16.51,16.51,--7.92]7.92]

Late Incomplete Apposition Late Incomplete Apposition 
-- % (#/n)% (#/n) 0 (0/114)0 (0/114) ----

DS DS -- %% 27.927.9 --14.33 [14.33 [--17.68,17.68,--10.97]10.97]

LL LL -- mmmm 0.620.62 --0.41 [0.41 [--0.50,0.50,--0.32]0.32]

InIn--segmentsegment
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ENDEAVOR IIENDEAVOR II
Angiographic and IVUS Results to 8 monthsAngiographic and IVUS Results to 8 months

EndeavorEndeavor
n = 264n = 264

DriverDriver
n = 265n = 265

DifferenceDifference
[95% CI][95% CI]

RVD RVD -- mmmm 2.752.75 2.782.78

42.242.2
1.031.03
33.233.2

44.344.3
0.720.72
34.734.7

53.51 (81)53.51 (81)
29.55 (81)29.55 (81)

0 (0/104)0 (0/104)

--0.03 [0.03 [--0.11,0.05]0.11,0.05]

InIn--stentstent

ABR ABR -- %% 9.59.5 --23.7% [23.7% [--30.4%,30.4%,--17.1%]17.1%]

DS DS -- %% 32.732.7 --11.66 [11.66 [--14.82,14.82,--8.50]8.50]

LL LL -- mmmm 0.360.36 --0.36 [0.36 [--0.45,0.45,--0.27]0.27]

ABR ABR -- %% 13.313.3 --21.5% [21.5% [--28.5%,28.5%,--14.4%]14.4%]

IVUSIVUS
Neointimal Volume Neointimal Volume -- mmmm33 (n)(n) 30.15 (90)30.15 (90) --23.36 [23.36 [--32.91,32.91,--13.81]13.81]

VolVol Obstruction Obstruction -- % (n)% (n) 17.34 (90)17.34 (90) --12.22 [12.22 [--16.51,16.51,--7.92]7.92]

Late Incomplete Apposition Late Incomplete Apposition 
-- % (#/n)% (#/n) 0 (0/114)0 (0/114) ----

DS DS -- %% 27.927.9 --14.33 [14.33 [--17.68,17.68,--10.97]10.97]

LL LL -- mmmm 0.620.62 --0.41 [0.41 [--0.50,0.50,--0.32]0.32]

InIn--segmentsegment
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ENDEAVOR II ENDEAVOR II 

DriverEndeavor

34.7%34.7%

13.3%13.3%

62% reduction

InIn--Segment Segment 
Angiographic Binary RestenosisAngiographic Binary Restenosis

Angiographic Outcomes at 8 MonthsAngiographic Outcomes at 8 Months
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Clinical Events to 36 monthsClinical Events to 36 months
ENDEAVOR IIENDEAVOR II

EndeavorEndeavor
n=577n=577

DriverDriver
n=579n=579

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 3.3 (19)3.3 (19)

CardiacCardiac 1.6 (9)1.6 (9) 2.4 (14)2.4 (14) --0.9%[0.9%[--2.5%,0.8%]2.5%,0.8%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 4.5 (26)4.5 (26) 6.7 (39)6.7 (39) --2.2%[2.2%[--4.9%,0.4%]4.9%,0.4%]

00--30 days 30 days 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 2.9 (17)2.9 (17) 4.8 (28)4.8 (28) --1.9%[1.9%[--4.1%,0.3%]4.1%,0.3%]

3131--1080 days 1080 days 00 00 ----

MI (all) MI (all) -- % (#)% (#) 3.3 (19)3.3 (19) 4.3 (25)4.3 (25) --1.0%[1.0%[--3.2%,1.2%]3.2%,1.2%]

Q WaveQ Wave 0.3 (2)0.3 (2) 1.0 (6)1.0 (6) --0.7%[0.7%[--1.6%,0.3%]1.6%,0.3%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.8%,0.4%]1.8%,0.4%]

Non Q waveNon Q wave 2.9 (17)2.9 (17) 3.3 (19)3.3 (19) --0.3%[0.3%[--2.3%,1.7%]2.3%,1.7%]

TLR TLR -- % (#)% (#) 7.3 (42)7.3 (42) 14.7 (85)14.7 (85) --7.4%[7.4%[--11.0%,11.0%,--3.8%]3.8%]

TVR TVR -- % (#)% (#) 9.5 (55)9.5 (55) 17.6 (102)17.6 (102) --8.1%[8.1%[--12.0%,12.0%,--4.2%]4.2%]

MACE MACE -- % (#)% (#) 12.0 (69)12.0 (69) 20.7 (120)20.7 (120) --8.8%[8.8%[--13.0%,13.0%,--4.5%]4.5%]

12.8 (74)12.8 (74)

--1.2%[1.2%[--3.4%,1.0%]3.4%,1.0%]4.5 (26)4.5 (26)

21.4 (124)21.4 (124) --8.6%[8.6%[--12.9%,12.9%,--4.3%]4.3%]TVF TVF -- % (#)% (#)
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Clinical Events to 36 monthsClinical Events to 36 months
ENDEAVOR IIENDEAVOR II

EndeavorEndeavor
n=577n=577

DriverDriver
n=579n=579

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 3.3 (19)3.3 (19)

CardiacCardiac 1.6 (9)1.6 (9) 2.4 (14)2.4 (14) --0.9%[0.9%[--2.5%,0.8%]2.5%,0.8%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 4.5 (26)4.5 (26) 6.7 (39)6.7 (39) --2.2%[2.2%[--4.9%,0.4%]4.9%,0.4%]

00--30 days 30 days 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.7%,0.4%]1.7%,0.4%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 2.9 (17)2.9 (17) 4.8 (28)4.8 (28) --1.9%[1.9%[--4.1%,0.3%]4.1%,0.3%]

3131--1080 days 1080 days 0 0 00 ----

MI (all) MI (all) -- % (#)% (#) 3.3 (19)3.3 (19) 4.3 (25)4.3 (25) --1.0%[1.0%[--3.2%,1.2%]3.2%,1.2%]

Q WaveQ Wave 0.3 (2)0.3 (2) 1.0 (6)1.0 (6) --0.7%[0.7%[--1.6%,0.3%]1.6%,0.3%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.5 (3)0.5 (3) 1.2 (7)1.2 (7) --0.7%[0.7%[--1.8%,0.4%]1.8%,0.4%]

Non Q waveNon Q wave 2.9 (17)2.9 (17) 3.3 (19)3.3 (19) --0.3%[0.3%[--2.3%,1.7%]2.3%,1.7%]

TLR TLR -- % (#)% (#) 7.3 (42)7.3 (42) 14.7%(85)14.7%(85) --7.4%[7.4%[--11.0%,11.0%,--3.8%]3.8%]

TVR TVR -- % (#)% (#) 9.5 (55)9.5 (55) 17.6 (102)17.6 (102) --8.1%[8.1%[--12.0%,12.0%,--4.2%]4.2%]

MACE MACE -- % (#)% (#) 12.0 (69)12.0 (69) 20.7 (120)20.7 (120) --8.8%[8.8%[--13.0%,13.0%,--4.5%]4.5%]

12.8 (74)12.8 (74)

--1.2%[1.2%[--3.4%,1.0%]3.4%,1.0%]4.5 (26)4.5 (26)

21.4 (124)21.4 (124) --8.6%[8.6%[--12.9%,12.9%,--4.3%]4.3%]TVF TVF -- % (#)% (#)
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TVF Free Survival to 1080 daysTVF Free Survival to 1080 days

EndeavorEndeavor DriverDriver PP (log rank)(log rank)
TVFTVF--free free 87.4%87.4% 78.9%78.9% <0.001<0.001

Driver ENDEAVOR

70%

80%

90%

100%

Time after Initial Procedure (days)

0 90 180 270 360 450 540 630 720 810 900 990 1080

Fr
ee

do
m
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ENDEAVOR IIENDEAVOR II

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IIENDEAVOR II
TVR Free Survival to 1080 daysTVR Free Survival to 1080 days

70%

85%

95%

100%

Time after Initial Procedure (days)
0 90 180 270 360 450 540 630 720 810 900 990 1080

Fr
ee

do
m

 fr
om

 T
VR

80%

90%

Driver EndeavorEndeavor

TVR free TVR free 90.6%90.6% 82.6%82.6% <0.001<0.001
EndeavorEndeavor DriverDriver PP (log rank)(log rank)

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IIENDEAVOR II

70%

80%

90%

100%

Time after Initial Procedure (days)
0 90 180 270 360 450 540 630 720 810 900 990 1080

EndeavorEndeavor DriverDriver PP (log rank)(log rank)

Driver ENDEAVOR

Fr
ee

do
m

 fr
om

 T
LR

TLRTLR--free free 92.892.8 85.485.4 <0.001<0.001

TLR Free Survival to 1080 daysTLR Free Survival to 1080 days

Error bars represent +1.5SE estimated by Peto formula
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Cardiac Death/MI Free Survival to 1080 daysCardiac Death/MI Free Survival to 1080 days
ENDEAVOR IIENDEAVOR II
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Driver ENDEAVOR

CDeathCDeath/MI/MI--free free 95.6%95.6% 93.4%93.4% 0.0980.098
EndeavorEndeavor DriverDriver PP (log rank)(log rank)

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IIENDEAVOR II
Stent Thrombosis (Protocol) Free Survival Stent Thrombosis (Protocol) Free Survival 
to 1080 daysto 1080 days
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92%

98%

Driver EndeavorEndeavor

ST (protocol) free ST (protocol) free 99.5%99.5% 98.8%98.8% 0.2050.205
EndeavorEndeavor DriverDriver PP (log rank)(log rank)

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IIENDEAVOR II

A similar safety profile (death, MI, and stent A similar safety profile (death, MI, and stent 
thrombosis) through 3 years of follow upthrombosis) through 3 years of follow up
Improved angiographic results at 8 months follow Improved angiographic results at 8 months follow 
up (late loss and binary restenosis)up (late loss and binary restenosis)
Superior TVF rate (by 48%), due largely to a Superior TVF rate (by 48%), due largely to a 
diminished TVR requirement (by 55%), which diminished TVR requirement (by 55%), which 
persisted through 3 years follow uppersisted through 3 years follow up

SummarySummary

Compared with the bare metal Driver stent,Compared with the bare metal Driver stent,
the Endeavor DES demonstratedthe Endeavor DES demonstrated……
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3:1 RCT vs Cypher3:1 RCT vs Cypher
PI: Martin B. Leon and David PI: Martin B. Leon and David KandzariKandzari

ENDEAVOR III ENDEAVOR III 

N = 436 patientsN = 436 patients
30 sites30 sites

United StatesUnited States

Primary Endpoint: InPrimary Endpoint: In--segment late lumen loss by QCA at 8 monthssegment late lumen loss by QCA at 8 months
Secondary Endpoints: TLR, TVR, TVF at 9 months and ABR at 8 montSecondary Endpoints: TLR, TVR, TVF at 9 months and ABR at 8 monthshs
Drug Therapy: ASA and Drug Therapy: ASA and Clopidogrel/TiclidClopidogrel/Ticlid >>3 months3 months
Zotarolimus Dose: 10 Zotarolimus Dose: 10 μμg per mm stent lengthg per mm stent length

30d30d 6mo6mo 4yr4yr3yr3yr2yr2yr9mo9mo 12mo12mo

QCA (all)QCA (all)
IVUS (all)IVUS (all)

8mo8mo
Clinical/MACE

Angio/IVUS
5yr5yr

Endeavor StentEndeavor Stent
n = 327n = 327

Control Cypher StentControl Cypher Stent
n = 109n = 109

Single Single De NovoDe Novo Native Coronary LesionNative Coronary Lesion
Vessel Diameter: 2.5Vessel Diameter: 2.5--3.5 mm3.5 mm

Lesion Length: Lesion Length: 1414--27 mm27 mm
PrePre--dilatation requireddilatation required

ClinicalClinical
EndpointsEndpoints
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ENDEAVOR IIIENDEAVOR III
Patient FlowchartPatient Flowchart

Angio F/U (8 mo)Angio F/U (8 mo)
94/113 94/113 
83.2%83.2%

(12 mo)(12 mo)
112/113 112/113 
99.1%99.1%

(9 mo)(9 mo)
113/113 113/113 

100%100%

Patients EnrolledPatients Enrolled
N = 436N = 436

RandomizedRandomized
3:13:1

EndeavorEndeavor
n = 323n = 323

CypherCypher
n = 113n = 113

Angio F/U (8 mo)Angio F/U (8 mo)
277/323 277/323 
85.8%85.8%

Clinical F/UClinical F/U
(12 mo)(12 mo)
320/323 320/323 
99.1%99.1%

(9 mo)(9 mo)
321/323 321/323 
99.4%99.4%

Clinical F/UClinical F/U
(24 mo)(24 mo)
112/113 112/113 
99.1%99.1%

(24 mo)(24 mo)
313/323 313/323 
96.9%96.9%
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ENDEAVOR IIIENDEAVOR III
Baseline CharacteristicsBaseline Characteristics

EndeavorEndeavor
n=323n=323

CypherCypher
n=113n=113

Male (%)Male (%) 65.365.3 81.481.4 0.0010.001

28.328.3

55.7 55.7 

2.792.79

14.9514.95

56.656.6

29.729.7

Unstable Angina (%)Unstable Angina (%) 51.1 51.1 NSNS

2.752.75

Lesion length (mm)Lesion length (mm) 14.9814.98 NSNS

B2/C lesions (%)B2/C lesions (%) 67.267.2 NSNS

P valueP value

Diabetics (%)Diabetics (%) NSNS

NSNSRVD (mm)RVD (mm)
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Clinical Events at 30 daysClinical Events at 30 days
ENDEAVOR IIIENDEAVOR III

EndeavorEndeavor
n=323n=323

CypherCypher
n=113n=113

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 00

CardiacCardiac 00 00 ----

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 0.6 (2) 0.6 (2) 3.5 (4)3.5 (4) --2.9%[2.9%[--6.4%,0.6%]6.4%,0.6%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 00 0.9 (1)0.9 (1) --0.9%[0.9%[--2.6%,0.8%]2.6%,0.8%]

MI (all) MI (all) -- % (#)% (#) 0.6 (2) 0.6 (2) 3.5 (4)3.5 (4) --2.9%[2.9%[--6.4%,0.6%]6.4%,0.6%]

Q WaveQ Wave 00 00 ----

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 00 0 0 ----

Non Q waveNon Q wave 0.6 (2) 0.6 (2) 3.5 (4)3.5 (4) --2.9%[2.9%[--6.4%,0.6%]6.4%,0.6%]

TLR TLR -- % (#)% (#) 00 00 ----

TVR TVR -- % (#)% (#) 00 0.9 (1)0.9 (1) --0.9%[0.9%[--2.6%,0.8%]2.6%,0.8%]

MACE MACE -- % (#)% (#) 0.6 (2) 0.6 (2) 3.5 (4)3.5 (4) --2.9%[2.9%[--6.4%,0.6%]6.4%,0.6%]

0.6 (2)0.6 (2)

----00

4.4 (5)4.4 (5) --3.8%[3.8%[--7.7%,0.1%]7.7%,0.1%]TVF TVF -- % (#)% (#)



85

ENDEAVOR III ENDEAVOR III 
Primary Endpoint Result at 8 monthsPrimary Endpoint Result at 8 months

CypherCypher
(n=94)(n=94)

EndeavorEndeavor
(n=277)(n=277)

P for Non-Inferiority 0.791

0.13±0.33mm0.13±0.33mm

0.36±0.46mm0.36±0.46mm

InIn--segment Late Losssegment Late Loss
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EndeavorEndeavor
n = 277n = 277

CypherCypher
n = 94n = 94

DifferenceDifference
[95% CI][95% CI]

QCAQCA

11.011.0
0.150.15
2.12.1

23.923.9
0.130.13
4.34.3

3.74 (67)3.74 (67)

2.7 2.7 (61)(61)

5.9 (4/68)5.9 (4/68)

InIn--stentstent

ABR ABR -- %% 9.79.7 7.6% [3.1%,12.2%]7.6% [3.1%,12.2%]

DS DS -- %% 30.430.4 6.56 [3.01,10.12]6.56 [3.01,10.12]

LL LL -- mmmm 0.360.36 0.24 [0.13,0.34]0.24 [0.13,0.34]

ABR ABR -- %% 12.312.3 8.0% [2.4%,13.6%]8.0% [2.4%,13.6%]

IVUSIVUS
Neointimal Volume Neointimal Volume --mmmm3 3 (n)(n) 24.09 24.09 (209)(209) 20.36 [15.21,25.50]20.36 [15.21,25.50]

VolVol Obstruction Obstruction -- % (n)% (n) 15.9 15.9 (187)(187) 13.27 [10.48,16.07]13.27 [10.48,16.07]

Late Incomplete Apposition Late Incomplete Apposition 
-- % (#/n)% (#/n) 0.5 (1/189)0.5 (1/189) --5.4% [5.4% [--11.0%,0.3%]11.0%,0.3%]

DS DS -- %% 24.924.9 13.89 [9.88,17.90]13.89 [9.88,17.90]

LL LL -- mmmm 0.620.62 0.47 [0.36,0.58]0.47 [0.36,0.58]

InIn--segmentsegment

Angiographic and IVUS Results at 8 MonthsAngiographic and IVUS Results at 8 Months
ENDEAVOR IIIENDEAVOR III
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EndeavorEndeavor
n = 277n = 277

CypherCypher
n = 94n = 94

DifferenceDifference
[95% CI][95% CI]

QCAQCA

11.011.0
0.150.15
2.12.1

23.923.9
0.130.13
4.34.3

3.74 (67)3.74 (67)

2.7 2.7 (61)(61)

5.9 (4/68)5.9 (4/68)

InIn--stentstent

ABR ABR -- %% 9.79.7 7.6% [3.1%,12.2%]7.6% [3.1%,12.2%]

DS DS -- %% 30.430.4 6.56 [3.01,10.12]6.56 [3.01,10.12]

LL LL -- mmmm 0.360.36 0.24 [0.13,0.34]0.24 [0.13,0.34]

ABR ABR -- %% 12.312.3 8.0% [2.4%,13.6%]8.0% [2.4%,13.6%]

IVUSIVUS
Neointimal Volume Neointimal Volume --mmmm3 3 (n)(n) 24.09 24.09 (209)(209) 20.36 [15.21,25.50]20.36 [15.21,25.50]

VolVol Obstruction Obstruction -- % (n)% (n) 15.9 15.9 (187)(187) 13.27 [10.48,16.07]13.27 [10.48,16.07]

Late Incomplete Apposition Late Incomplete Apposition 
-- % (#/n)% (#/n) 0.5 (1/189)0.5 (1/189) --5.4% [5.4% [--11.0%,0.3%]11.0%,0.3%]

DS DS -- %% 24.924.9 13.89 [9.88,17.90]13.89 [9.88,17.90]

LL LL -- mmmm 0.620.62 0.47 [0.36,0.58]0.47 [0.36,0.58]

InIn--segmentsegment

Angiographic and IVUS Results at 8 MonthsAngiographic and IVUS Results at 8 Months
ENDEAVOR IIIENDEAVOR III
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Clinical Events to 24 monthsClinical Events to 24 months
ENDEAVOR IIIENDEAVOR III

EndeavorEndeavor
n=313n=313

CypherCypher
n=112n=112

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 1.6 (5)1.6 (5)

CardiacCardiac 00 0.9 (1)0.9 (1) --0.9%[0.9%[--2.6%,0.8%]2.6%,0.8%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 0.6 (2)0.6 (2) 3.6 (4)3.6 (4) --2.9%[2.9%[--6.5%,0.6%]6.5%,0.6%]

00--30 days 30 days 00 0 0 ----

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 8.3 (26) 8.3 (26) 6.3 (7) 6.3 (7) 2.1%[2.1%[--3.4%,7.5%] 3.4%,7.5%] 

3131--720 days 720 days 00 0 0 ----

MI (all) MI (all) -- % (#)% (#) 0.6 (2)0.6 (2) 3.6 (4)3.6 (4) --2.9%[2.9%[--6.5%,0.6%]6.5%,0.6%]

Q WaveQ Wave 00 00 ----

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0 0 0 0 ----

Non Q waveNon Q wave 0.6 (2)0.6 (2) 3.6 (4)3.6 (4) --2.9%[2.9%[--6.5%,0.6%]6.5%,0.6%]

TLR TLR -- % (#)% (#) 7.0 (22) 7.0 (22) 4.5 (5) 4.5 (5) 2.6%[2.6%[--2.2%,7.3%] 2.2%,7.3%] 

TVR TVR -- % (#)% (#) 13.7 (43) 13.7 (43) 9.8 (11) 9.8 (11) 3.9%[3.9%[--2.8%,10.6%] 2.8%,10.6%] 

MACE MACE -- % (#)% (#) 9.3 (29) 9.3 (29) 11.6 (13) 11.6 (13) --2.3%[2.3%[--9.1%,4.4%] 9.1%,4.4%] 

14.4 (45) 14.4 (45) 

--2.9%[2.9%[--6.9%,1.2%]6.9%,1.2%]4.5 (5)4.5 (5)

13.4 (15) 13.4 (15) 1.0%[1.0%[--6.4%,8.4%] 6.4%,8.4%] TVF TVF -- % (#)% (#)
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TVF Event Free Survival to 720 daysTVF Event Free Survival to 720 days

EndeavorEndeavor CypherCypher PP (log rank)(log rank)

TVFTVF--free free 85.8%85.8% 86.7%86.7% 0.870.87

9090 180180 270270 360360 450450 540540 630630 72072000Fr
ee

do
m

 fr
om

 T
VF

80%80%

90%90%

100%100%

Time after Initial Procedure (days)Time after Initial Procedure (days)

CypherCypherEndeavorEndeavor

ENDEAVOR IIIENDEAVOR III

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IIIENDEAVOR III

Higher angiographic late loss at 8 months follow Higher angiographic late loss at 8 months follow 
upup
Reduced Reduced periperi--procedural nonprocedural non--Q Q MIsMIs, and  low , and  low 
rates of death, Qrates of death, Q--MI, and stent thrombosis MI, and stent thrombosis 
through 2 years of follow upthrough 2 years of follow up
Similar TVF through 2 years of follow upSimilar TVF through 2 years of follow up

SummarySummary

Compared with the Cypher DES,Compared with the Cypher DES,
the Endeavor DES demonstratedthe Endeavor DES demonstrated……



91

ENDEAVOR IVENDEAVOR IV

1:1 randomization1:1 randomization
N = 1,548 patients N = 1,548 patients 

80 sites80 sites
USUS

Primary Endpoint: TVF at 9 monthsPrimary Endpoint: TVF at 9 months
Secondary Endpoints: InSecondary Endpoints: In--segment % DS at 8 months; TLR and TVR at 9 monthssegment % DS at 8 months; TLR and TVR at 9 months
Drug Therapy: ASA and Drug Therapy: ASA and Clopidogrel/TiclidClopidogrel/Ticlid >>6 months6 months
Zotarolimus Dose: 10 Zotarolimus Dose: 10 μμg per mm stent lengthg per mm stent length

QCA & IVUSQCA & IVUS
SubsetSubset

(328 total=21.2%)(328 total=21.2%)

30d30d 6mo6mo 4yr4yr3yr3yr2yr2yr9mo9mo 12mo12mo8mo8mo 5yr5yr
Clinical/MACEClinical/MACE

Angio/IVUSAngio/IVUS

Single Single De NovoDe Novo Native Coronary LesionNative Coronary Lesion
Vessel Diameter: 2.5Vessel Diameter: 2.5--3.5 mm3.5 mm

Lesion Length:  Lesion Length:  ≤≤ 27 mm27 mm
PrePre--dilatation requireddilatation required

Taxus StentTaxus Stent
n = 774n = 774

Endeavor StentEndeavor Stent
n = 774n = 774

1:1 RCT vs Taxus1:1 RCT vs Taxus
PI: Martin B. LeonPI: Martin B. Leon
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ENDEAVOR IV ENDEAVOR IV 
Patient FlowchartPatient Flowchart

Patients EnrolledPatients Enrolled
N = 1548N = 1548

RandomizedRandomizedEndeavorEndeavor
n = 773n = 773

TaxusTaxus
n = 775n = 775

Angio F/UAngio F/U

(8 mo)(8 mo)
135/164135/164

82%82%

Angio F/UAngio F/U

(8 mo)(8 mo)
144/164144/164

88%88%

(9 mo)(9 mo)
734/775 734/775 

95%95%

Clinical F/UClinical F/U
(9 mo)(9 mo)

740/773 740/773 
96%96%

Clinical F/UClinical F/U
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ENDEAVOR IVENDEAVOR IV
Baseline CharacteristicsBaseline Characteristics

EndeavorEndeavor
n=773n=773

TaxusTaxus
n=775n=775

Male (%)Male (%) 66.966.9 68.568.5 NSNS

30.530.5

49.9 49.9 

2.702.70

13.8013.80

70.970.9

31.231.2

Unstable Angina (%)Unstable Angina (%) 51.6 51.6 NSNS

2.732.73

Lesion length (mm)Lesion length (mm) 13.4113.41 NSNS

B2/C lesions (%)B2/C lesions (%) 69.669.6 NSNS

P valueP value

Diabetics (%)Diabetics (%) NSNS

NSNSRVD (mm)RVD (mm)



94

Clinical Events at 30 daysClinical Events at 30 days
ENDEAVOR IVENDEAVOR IV

EndeavorEndeavor
n=770n=770

TaxusTaxus
n=771n=771

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 0.3 (2)0.3 (2)

CardiacCardiac 0.1 (1)0.1 (1) 00 0.1%[0.1%[--0.1%,0.4%]0.1%,0.4%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 0.9 (7)0.9 (7) 2.3 (18)2.3 (18) --1.4%[1.4%[--2.7%,2.7%,--0.2%]0.2%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 0 0 0.3 (2)0.3 (2) --0.3%[0.3%[--0.6%,0.1%]0.6%,0.1%]

MI (all) MI (all) -- % (#)% (#) 0.8 (6)0.8 (6) 2.3 (18)2.3 (18) --1.6%[1.6%[--2.8%,2.8%,--0.3%]0.3%]

Q WaveQ Wave 0.3 (2)0.3 (2) 0.1 (1)0.1 (1) 0.1%[0.1%[--0.3%,0.6%]0.3%,0.6%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.4 (3)0.4 (3) 0.1 (1)0.1 (1) 0.3%[0.3%[--0.2%,0.8%]0.2%,0.8%]

Non Q waveNon Q wave 0.5 (4)0.5 (4) 2.2 (17)2.2 (17) --1.7%[1.7%[--2.8%,2.8%,--0.5%]0.5%]

TLR TLR -- % (#)% (#) 0.4 (3)0.4 (3) 0.8 (6)0.8 (6) --0.4%[0.4%[--1.1%,0.4%]1.1%,0.4%]

TVR TVR -- % (#)% (#) 0.4 (3)0.4 (3) 0.9 (7)0.9 (7) --0.5%[0.5%[--1.3%,0.3%]1.3%,0.3%]

MACE MACE -- % (#)% (#) 1.2 (9)1.2 (9) 3.0 (23)3.0 (23) --1.8%[1.8%[--3.2%,3.2%,--0.4%]0.4%]

1.0 (8)1.0 (8)

0.3%[0.3%[--0.1%,0.6%]0.1%,0.6%]00

3.0 (23)3.0 (23) --1.9%[1.9%[--3.3%,3.3%,--0.5%]0.5%]TVF TVF -- % (#)% (#)
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Clinical Events  at 30 daysClinical Events  at 30 days
ENDEAVOR IVENDEAVOR IV

EndeavorEndeavor
n=770n=770

TaxusTaxus
n=771n=771

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 0.3 (2)0.3 (2)

CardiacCardiac 0.1 (1)0.1 (1) 00 0.1%[0.1%[--0.1%,0.4%]0.1%,0.4%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 0.9 (7)0.9 (7) 2.3 (18)2.3 (18) --1.4%[1.4%[--2.7%,2.7%,--0.2%]0.2%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 0 0 0.3 (2)0.3 (2) --0.3%[0.3%[--0.6%,0.1%]0.6%,0.1%]

MI (all) MI (all) -- % (#)% (#) 0.8 (6)0.8 (6) 2.3 (18)2.3 (18) --1.6%[1.6%[--2.8%,2.8%,--0.3%]0.3%]

Q WaveQ Wave 0.3 (2)0.3 (2) 0.1 (1)0.1 (1) 0.1%[0.1%[--0.3%,0.6%]0.3%,0.6%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.4 (3)0.4 (3) 0.1 (1)0.1 (1) 0.3%[0.3%[--0.2%,0.8%]0.2%,0.8%]

Non Q waveNon Q wave 0.5 (4)0.5 (4) 2.2 (17)2.2 (17) --1.7%[1.7%[--2.8%,2.8%,--0.5%]0.5%]

TLR TLR -- % (#)% (#) 0.4 (3)0.4 (3) 0.8 (6)0.8 (6) --0.4%[0.4%[--1.1%,0.4%]1.1%,0.4%]

TVR TVR -- % (#)% (#) 0.4 (3)0.4 (3) 0.9 (7)0.9 (7) --0.5%[0.5%[--1.3%,0.3%]1.3%,0.3%]

MACE MACE -- % (#)% (#) 1.2 (9)1.2 (9) 3.0 (23)3.0 (23) --1.8%[1.8%[--3.2%,3.2%,--0.4%]0.4%]

1.0 (8)1.0 (8)

0.3%[0.3%[--0.1%,0.6%]0.1%,0.6%]00

3.0 (23)3.0 (23) --1.9%[1.9%[--3.3%,3.3%,--0.5%]0.5%]TVF TVF -- % (#)% (#)
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ENDEAVOR IVENDEAVOR IV
PeriPeri--procedural procedural MIsMIs (CKMB rises)(CKMB rises)

CKMB Rises (xULN) Endeavor
Taxus

0
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12

1 1
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1
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8

>5X<8X >8X<10X >10X

8/17 (47%) of 8/17 (47%) of TaxusTaxus nonnon--Q Q MIsMIs
with CKMB rises with CKMB rises >>
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97

TV
F 

R
at

e

ENDEAVOR IV ENDEAVOR IV 

TaxusTaxus
(n=54/734)(n=54/734)

EndeavorEndeavor
(n=50/740)(n=50/740)

Target Vessel Failure

P for Non-Inferiority < 0.001
Δ=3.8%

Primary Endpoint Result at 9 monthsPrimary Endpoint Result at 9 months

7.4%7.4%6.8%6.8%
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Taxus
(n=37/734)

Endeavor
(n=41/740)

Target Vessel Revascularization

5.0%5.0%5.5%5.5%

ENDEAVOR IV ENDEAVOR IV 
TVR at 9 monthsTVR at 9 months
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Taxus
(n=20/734)

Endeavor
(n=31/740)

Target Lesion Revascularization

2.7%2.7%4.2%4.2%

ENDEAVOR IV ENDEAVOR IV 
TLR at 9 monthsTLR at 9 months
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Clinical Events to 9 monthsClinical Events to 9 months
ENDEAVOR IVENDEAVOR IV

EndeavorEndeavor
n=740n=740

TaxusTaxus
n=734n=734

DifferenceDifference
[95% CI][95% CI]

Death (all)  Death (all)  -- % (#)% (#) 0.7 (5)0.7 (5)

CardiacCardiac 0.4 (3)0.4 (3) 0.3 (2)0.3 (2) 0.1%[0.1%[--0.5%,0.7%]0.5%,0.7%]

Death (cardiac) + MI (all) Death (cardiac) + MI (all) -- % (#)% (#) 1.9 (14)1.9 (14) 2.7 (20)2.7 (20) --0.8%[0.8%[--2.4%,0.7%]2.4%,0.7%]

00--30 days 30 days 0.4 (3)0.4 (3) 0.1 (1)0.1 (1) 0.3%[0.3%[--0.2%,0.8%]0.2%,0.8%]

TVR (nonTVR (non--TL) TL) -- % (#)% (#) 2.0 (15)2.0 (15) 2.9 (21)2.9 (21) --0.8%[0.8%[--2.4%,0.7%]2.4%,0.7%]

3131--270days 270days 0.4* (3) 0.4* (3) 0 0 0.4%[0.4%[--0.1%,0.9%] 0.1%,0.9%] 

MI (all) MI (all) -- % (#)% (#) 1.5 (11)1.5 (11) 2.5 (18)2.5 (18) --1.0%[1.0%[--2.4%,0.5%]2.4%,0.5%]

Q WaveQ Wave 0.3 (2)0.3 (2) 0.1 (1)0.1 (1) 0.1%[0.1%[--0.3%,0.6%]0.3%,0.6%]

Stent Thrombosis (all) Stent Thrombosis (all) -- % (#)% (#) 0.8 (6)0.8 (6) 0.1 (1)0.1 (1) 0.7%[0.7%[--0.0%,1.4%]0.0%,1.4%]

Non Q waveNon Q wave 1.2 (9)1.2 (9) 2.3 (17)2.3 (17) --1.1%[1.1%[--2.4%,0.2%]2.4%,0.2%]

TLR TLR -- % (#)% (#) 4.2 (31) 4.2 (31) 2.7 (20)2.7 (20) 1.5%[1.5%[--0.4%,3.3%]0.4%,3.3%]

TVR TVR -- % (#)% (#) 5.5 (41)5.5 (41) 5.0 (37)5.0 (37) 0.5%[0.5%[--1.8%,2.8%] 1.8%,2.8%] 

MACE MACE -- % (#)% (#) 5.7 (42)5.7 (42) 5.7 (42)5.7 (42) --0.0%[0.0%[--2.4%,2.3%] 2.4%,2.3%] 

6.8 (50)6.8 (50)

--0.1%[0.1%[--1.0%,0.7%] 1.0%,0.7%] 0.8 (6)0.8 (6)

7.4 (54)7.4 (54) --0.6%[0.6%[--3.2%,2.0%]3.2%,2.0%]TVF TVF -- % (#)% (#)
*Day 83, 145, 171 (ST with MI on Day 171)
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ENDEAVOR IVENDEAVOR IV

TVFTVF--free free 93.3%93.3% 92.8%92.8% 0.6260.626
EndeavorEndeavor TaxusTaxus PP (log rank)(log rank)

0 30 60 90 120 150 180 210 240 270

100%

95%

90%

Endeavor Taxus

Time after Initial Procedure (days)
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TVF Event Free Survival to 270 DaysTVF Event Free Survival to 270 Days

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IVENDEAVOR IV

0 30 60 90 120 150 180 210 240 270

100%

95%

Time After Initial Procedure (days)
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90%

Endeavor Taxus

TVR Free Survival to 270 DaysTVR Free Survival to 270 Days

TVRTVR--free free 94.4%94.4% 95.0%95.0% 0.6820.682
EndeavorEndeavor TaxusTaxus PP (log rank)(log rank)

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IVENDEAVOR IV

0
90%

30 60 90 120 150 180 210 240 270

100%

95%
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Time after Initial Procedure (days)

Endeavor Taxus

TLR Free Survival to 270 DaysTLR Free Survival to 270 Days

TLRTLR--free free 95.8%95.8% 97.3%97.3% 0.1270.127
EndeavorEndeavor TaxusTaxus PP (log rank)(log rank)

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IVENDEAVOR IV
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Endeavor Taxus

Cardiac Death/MI Free Survival to 270 DaysCardiac Death/MI Free Survival to 270 Days

CD/MICD/MI--free free 98.2%98.2% 97.4%97.4% 0.2950.295
EndeavorEndeavor TaxusTaxus PP (log rank)(log rank)

Error bars represent +1.5SE estimated by Peto formula
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ENDEAVOR IVENDEAVOR IV
Angiographic and IVUS Results at 8 monthsAngiographic and IVUS Results at 8 months

EndeavorEndeavor
n = 144n = 144

TaxusTaxus
n = 135n = 135

DifferenceDifference
[95% CI][95% CI]

RVD RVD –– mmmm 2.652.65 2.682.68

16.0916.09
0.420.42
6.76.7

26.6126.61
0.230.23
10.410.4

14.88 14.88 (77)(77)
9.88 9.88 (77)(77)

3.2 (3/95)3.2 (3/95)

--0.03 [0.03 [--0.14, 0.08]0.14, 0.08]
InIn--stentstent

ABR ABR -- %% 13.313.3 6.6% [6.6% [--0.4%, 13.6%]0.4%, 13.6%]

DS DS -- %% 32.2832.28 5.68 [1.83, 9.52]5.68 [1.83, 9.52]
LL LL -- mmmm 0.360.36 0.13 [0.02, 0.23]0.13 [0.02, 0.23]
ABR ABR -- %% 15.315.3 4.9% [4.9% [--2.9%, 12.7%]2.9%, 12.7%]

IVUSIVUS
Neointimal Volume Neointimal Volume -- mmmm3  3  (n)(n) 24.14 24.14 (74)(74) 9.26 [3.46, 15.06]9.26 [3.46, 15.06]
VolVol Obstruction Obstruction -- % (n)% (n) 15.72 15.72 (74)(74) 5.84 [2.68, 9.00]5.84 [2.68, 9.00]
Late Incomplete Apposition Late Incomplete Apposition --
% (#/n)% (#/n) 0.9 (1/106)0.9 (1/106) --2.2% [2.2% [--6.2%, 1.8%]6.2%, 1.8%]

DS DS -- %% 26.4126.41 10.32 [5.85, 14.79]10.32 [5.85, 14.79]
LL LL -- mmmm 0.670.67 0.25 [0.13, 0.37]0.25 [0.13, 0.37]

InIn--segmentsegment
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ENDEAVOR IVENDEAVOR IV
Angiographic and IVUS Results at 8 monthsAngiographic and IVUS Results at 8 months

EndeavorEndeavor
n = 144n = 144

TaxusTaxus
n = 135n = 135

DifferenceDifference
[95% CI][95% CI]

RVD RVD –– mmmm 2.652.65 2.682.68

16.0916.09
0.420.42
6.76.7

26.6126.61
0.230.23
10.410.4

14.88 14.88 (77)(77)
9.88 9.88 (77)(77)

3.2 (3/95)3.2 (3/95)

--0.03 [0.03 [--0.14, 0.08]0.14, 0.08]
InIn--stentstent

ABR ABR -- %% 13.313.3 6.6% [6.6% [--0.4%, 13.6%]0.4%, 13.6%]

DS DS -- %% 32.2832.28 5.68 [1.83, 9.52]5.68 [1.83, 9.52]
LL LL -- mmmm 0.360.36 0.13 [0.02, 0.23]0.13 [0.02, 0.23]
ABR ABR -- %% 15.315.3 4.9% [4.9% [--2.9%, 12.7%]2.9%, 12.7%]

IVUSIVUS
Neointimal Volume Neointimal Volume -- mmmm3  3  (n)(n) 24.14 24.14 (74)(74) 9.26 [3.46, 15.06]9.26 [3.46, 15.06]
VolVol Obstruction Obstruction -- % (n)% (n) 15.72 15.72 (74)(74) 5.84 [2.68, 9.00]5.84 [2.68, 9.00]
Late Incomplete Apposition Late Incomplete Apposition --
% (#/n)% (#/n) 0.9 (1/106)0.9 (1/106) --2.2% [2.2% [--6.2%, 1.8%]6.2%, 1.8%]

DS DS -- %% 26.4126.41 10.32 [5.85, 14.79]10.32 [5.85, 14.79]
LL LL -- mmmm 0.670.67 0.25 [0.13, 0.37]0.25 [0.13, 0.37]

InIn--segmentsegment
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ENDEAVOR IVENDEAVOR IV

7.6%
5.0% 4.8%

6.0%TV
R
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e

n = 144 n = 133 n = 596 n = 601

Endeavor Taxus Endeavor Taxus

Angiographic Follow up Clinical Follow up

TVR by Angiographic FollowTVR by Angiographic Follow--up at 9 monthsup at 9 months
Endeavor
Driver
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ENDEAVOR IVENDEAVOR IV

6.9%

3.5% 2.7%3.0%

TL
R

 R
at

e

n = 144 n = 133 n = 596 n = 601

Endeavor Taxus Endeavor Taxus

Angiographic Follow up Clinical Follow up

TLR by Angiographic TLR by Angiographic FollowFollow--upup at 9 monthsat 9 months
Endeavor
Driver
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ENDEAVOR IV Post Hoc Subgroup AnalysisENDEAVOR IV Post Hoc Subgroup Analysis
Endeavor vs. Taxus Odds Ratio [95% CI]Endeavor vs. Taxus Odds Ratio [95% CI]

DiabetesDiabetes
Endeavor n=227
Taxus n=223

>20 mm Lesions>20 mm Lesions
Endevor n=86
Taxus n=110

<2.5 mm RVD<2.5 mm RVD
Endeavor n=246
Taxus n=257

Multiple StentsMultiple Stents
Endeavor n=42
Taxus n=73

LAD LesionsLAD Lesions
Endeavor n=309
Taxus n=309

Favors
Endeavor

Favors
Taxus

0.1 1 10

TVF 
Odds Ratio (95% CI)

TVF 
Odds Ratio (95% CI)

Favors
Endeavor

Favors
Taxus

0.1 1 10

Cardiac Death/MI 
Odds Ratio (95% CI)

Cardiac Death/MI 
Odds Ratio (95% CI)

Favors
Endeavor

Favors
Taxus

0.1 1 10

TVR 
Odds Ratio (95% CI)

TVR 
Odds Ratio (95% CI)
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ENDEAVOR IV Post Hoc Subgroup AnalysisENDEAVOR IV Post Hoc Subgroup Analysis
Endeavor vs. Taxus Odds Ratio [95% CI]Endeavor vs. Taxus Odds Ratio [95% CI]

DiabetesDiabetes

>20 mm Lesions>20 mm Lesions

<2.5 mm RVD<2.5 mm RVD

Multiple StentsMultiple Stents

LAD LesionsLAD Lesions

Endeavor 14/227
Taxus 13/223

TLR Overall
Odds Ratio (95% CI)

TLR Overall
Odds Ratio (95% CI)

0.1 1 10
Favors

Endeavor
Favors
Taxus

Endeavor 4/86
Taxus 4/110

Endeavor 11/246
Taxus 10/257

Endeavor 4/42
Taxus 5/73

Endeavor 16/309
Taxus 11/309

0.1 1 10

TLR Clinical Follow Up
Odds Ratio (95% CI)

TLR Clinical Follow Up
Odds Ratio (95% CI)

Endeavor 9/183
Taxus 9/182

Endeavor 1/64
Taxus 4/98

Endeavor 7/190
Taxus 8/205

Endeavor 2/30
Taxus 3/59

Endeavor 11/235
Taxus 9/241

Favors
Endeavor

Favors
Taxus
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ENDEAVOR IVENDEAVOR IV
SummarySummary

Compared with the Taxus DES,Compared with the Taxus DES,
the Endeavor DES demonstratedthe Endeavor DES demonstrated……
Reduced Reduced periperi--procedural nonprocedural non--Q Q MIsMIs, and a similar , and a similar 
safety profile (death, Qsafety profile (death, Q--MI, and stent thrombosis) MI, and stent thrombosis) 
through 9 months follow upthrough 9 months follow up
Met TVF primary endpoint Met TVF primary endpoint 
Similar TVR/TLR in subsets of interest through 9 Similar TVR/TLR in subsets of interest through 9 
months follow upmonths follow up
Higher angiographic late loss at 8 months follow Higher angiographic late loss at 8 months follow 
up up 



Endeavor Clinical ProgramEndeavor Clinical Program
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ENDEAVOR II, III and IVENDEAVOR II, III and IV
Late Lumen Loss at 8 months Late Lumen Loss at 8 months 
(Endeavor patients)(Endeavor patients)
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13.3%

9.7%

12.3%
13.3%

15.3%

9.5%
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ENDEAVOR II
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ENDEAVOR II, III and IVENDEAVOR II, III and IV
Angiographic Binary Restenosis Angiographic Binary Restenosis 
at 8 monthsat 8 months

ENDEAVOR IV
n=144
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Target Vessel Failure to 9 Months in Target Vessel Failure to 9 Months in RCTsRCTs
Odds Ratio with 95% Confidence IntervalsOdds Ratio with 95% Confidence Intervals

EIIEII
Endeavor n=591
Driver n=592

EIIIEIII
Endeavor n=321
Cypher n=113

EIVEIV
Endeavor n=740
Taxus n=734

Favors 
Endeavor

Favors 
Control

TVF 
Odds Ratio (95% CI)

TVF 
Odds Ratio (95% CI)

P<0.001

P=0.685

0.1 1 10
Favors 

Endeavor
Favors 
Control

TVR 
Odds Ratio (95% CI)

TVR 
Odds Ratio (95% CI)

0.1 1 10
Favors 

Endeavor
Favors 
Control

Cardiac Death/MI 
Odds Ratio (95% CI)

Cardiac Death/MI 
Odds Ratio (95% CI)

0.1 1 10
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Endeavor Clinical ProgramEndeavor Clinical Program
Summary Summary 

A safety profile similar to the Driver BMS (death, A safety profile similar to the Driver BMS (death, 
MI, and stent thrombosis)MI, and stent thrombosis)
Superior reduction in restenosis (both Superior reduction in restenosis (both 
angiographic and clinical endpoints) vs. a BMS angiographic and clinical endpoints) vs. a BMS 
(Driver)(Driver)
Comparable clinical outcomes as measured by Comparable clinical outcomes as measured by 
TVF (TVR and cardiac death/MI) vs. an approved TVF (TVR and cardiac death/MI) vs. an approved 
DES (Taxus)DES (Taxus)
Durable clinical outcomes during longDurable clinical outcomes during long--term follow term follow 
up (to 3 years)up (to 3 years)
Consistent angiographic and clinical outcomes Consistent angiographic and clinical outcomes 
across all across all RCTsRCTs

In 3 randomized trials (3,181 pts), the In 3 randomized trials (3,181 pts), the 
Endeavor DES has demonstratedEndeavor DES has demonstrated……



Endeavor Clinical Trial Program:Endeavor Clinical Trial Program:
Post Hoc Safety OverviewPost Hoc Safety Overview

Laura Mauri, MD, Laura Mauri, MD, MScMSc

Disclosures: Disclosures: 

Member of Medtronic Advisory BoardMember of Medtronic Advisory Board
CoCo--investigator for ENDEAVOR IIIinvestigator for ENDEAVOR III
Chief Scientific Officer, Harvard Clinical Research Chief Scientific Officer, Harvard Clinical Research 
InstituteInstitute
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ENDEAVOR IENDEAVOR IENDEAVOR I Registry
48 months n=97/100 (97%)

RegistryRegistry
48 months 48 months n=97/100 (97%)n=97/100 (97%)

ENDEAVOR IIENDEAVOR IIENDEAVOR II Double-blind Randomized Trial
36 months n=577/598 (97%)

DoubleDouble--blind Randomized Trialblind Randomized Trial
36 months 36 months n=577/598 (97%)n=577/598 (97%)

ENDEAVOR II CA RegistryENDEAVOR II CA RegistryENDEAVOR II CA Registry Continued Access Registry
24 months n=288/296 (97%)
Continued Access RegistryContinued Access Registry
24 months 24 months n=288/296 (97%)n=288/296 (97%)

ENDEAVOR IIIENDEAVOR IIIENDEAVOR III
Confirmatory Trial 

vs. Cypher
24 months n=313/323 (97%)

Confirmatory Trial Confirmatory Trial 
vs. Cyphervs. Cypher

24 months 24 months n=313/323 (97%)n=313/323 (97%)

ENDEAVOR IVENDEAVOR IVENDEAVOR IV
Confirmatory Trial 

vs. Taxus
9 months n=740/773 (96%)

Confirmatory Trial Confirmatory Trial 
vs. Taxusvs. Taxus

9 months 9 months n=740/773 (96%)n=740/773 (96%)

ENDEAVOR PKENDEAVOR PKENDEAVOR PK Pharmacokinetic Trial
9 months n=42/43 (98%)
Pharmacokinetic TrialPharmacokinetic Trial

9 months 9 months n=42/43 (98%)n=42/43 (98%)

270day follow up270day follow up n=2088n=2088
720day follow up720day follow up n=1287n=1287
1080day follow up1080day follow up n=675n=675
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Endeavor Clinical ProgramEndeavor Clinical Program
Safety OverviewSafety Overview

Objective:  Objective:  
–– to evaluate whether the Endeavor stent is to evaluate whether the Endeavor stent is 

associated with increased rates of death, MI, or associated with increased rates of death, MI, or 
stent thrombosis compared with Driver BMSstent thrombosis compared with Driver BMS

Method:  Method:  
–– Pooled individual patient level analysis Pooled individual patient level analysis 
–– 6 Endeavor stent arms, 1 Driver BMS arm6 Endeavor stent arms, 1 Driver BMS arm
–– Cumulative incidence at 360 and 1080 daysCumulative incidence at 360 and 1080 days
–– Strengths: Consistent definitions, density and Strengths: Consistent definitions, density and 

duration of follow upduration of follow up
–– Limitations: Does not preserve randomization Limitations: Does not preserve randomization 

(only E2 trial randomized to Driver BMS)(only E2 trial randomized to Driver BMS)



120

Endeavor Clinical ProgramEndeavor Clinical Program
Baseline CharacteristicsBaseline Characteristics

EI      EI      
n=100n=100

EIIEII
n=598n=598

EII CAEII CA
n=296n=296

EIIIEIII
n=323n=323

EIVEIV
n=773n=773

EPKEPK
n=43n=43

31.231.2 41.941.9

2.542.54

15.0215.02

>>3m3m

97.7*97.7*

2.732.73

13.4113.41

>>6m6m

95.7*95.7*

Diabetes (%)Diabetes (%) 16.016.0 18.218.2 25.825.8 29.729.7 22.222.2

2.632.63

Lesion Length  (mm)Lesion Length  (mm) 10.9410.94 14.0414.04 16.4916.49 14.9614.96 14.3814.38

Recommended Recommended 
clopidogrel durationclopidogrel duration >>3m3m >>3m3m >>3m3m >>3m3m >>3m3m

ClincalClincal F/U F/U 
12 m (%)12 m (%)
2y    (%)2y    (%)
3y    (%)3y    (%)

9999
9999
9898

98.798.7
98.298.2
96.596.5

98.698.6
97.397.3

99.199.1
96.996.9

98.398.3
97.897.8
96.796.7

2.752.752.732.73

E2 DriverE2 Driver
N=599N=599

RVD (mm)RVD (mm) 2.962.96 2.762.76

*9months
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Endeavor Clinical ProgramEndeavor Clinical Program
Baseline CharacteristicsBaseline Characteristics

EndeavorEndeavor
n=2133n=2133

DriverDriver
n=599n=599

P ValueP Value

Diabetes (%) Diabetes (%) 26.126.1 22.222.2 0.0550.055

RVD (mm)RVD (mm) 2.732.73 2.762.76 0.1280.128

Lesion length (mm)Lesion length (mm) 14.1614.16 14.3814.38 0.4460.446
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Endeavor Clinical ProgramEndeavor Clinical Program
Dual Antiplatelet Therapy (DAPT) Usage

1 Year1 Year 2 Years2 Years

EndeavorEndeavor
(EI, EII, EIICA)(EI, EII, EIICA)

29.1% 29.1% 
(279/958)(279/958)

11.2% 11.2% 
(106/943)(106/943)

DriverDriver
(EII)(EII)

29.0% 29.0% 
(166/572)(166/572)

13.5% 13.5% 
(76/562)(76/562)

Percent of Patients on DAPT at:
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Endeavor Clinical Program Endeavor Clinical Program -- SafetySafety

Cumulative incidence will be presented according Cumulative incidence will be presented according 
to Kaplan Meier graphs, with interval rates to Kaplan Meier graphs, with interval rates 
presented to 1080 days (3 years)presented to 1080 days (3 years)

Summary of results:  Summary of results:  
–– no evidence of increase in adverse events for no evidence of increase in adverse events for 

Endeavor Endeavor vsvs Driver when comparing death, Driver when comparing death, 
cardiac death, myocardial infarction, or cardiac death, myocardial infarction, or stentstent
thrombosisthrombosis

Overview
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Endeavor Clinical ProgramEndeavor Clinical Program
Cumulative Incidence of Death to 1080 Days Cumulative Incidence of Death to 1080 Days 
(post hoc analysis)(post hoc analysis)

Days 0 30 360 720 1080

Endeavor n at risk 21322132 21222122 19261926 12511251 651651

Cumulative incidence 0.0% 0.2% 0.9% 1.7% 3.1%

Interval change 0.0% 0.2% 0.7% 0.8% 1.4%

Cumulative incidence 0.0% 0.0% 0.7% 2.2% 4.5%

Driver n at risk 596596 594594 583583 568568 551551

Interval change 0.0% 0.0% 0.7% 1.5% 2.3%
Error bars represent +1.5SE estimated by Peto formula
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Endeavor Clinical ProgramEndeavor Clinical Program
Cumulative Incidence of Cardiac Death to Cumulative Incidence of Cardiac Death to 
1080 Days (post hoc analysis)1080 Days (post hoc analysis)

Days 0 30 360 720 1080

Endeavor n at risk 21322132 21222122 19261926 12511251 651651

Cumulative incidence 0.0% 0.1% 0.6% 0.8% 1.0%

Interval change 0.0% 0.1% 0.5% 0.2% 0.2%

Interval change 0.0% 0.0% 0.7% 1.2% 0.5%

Driver n at risk 596596 594594 583583 568568 551551

Cumulative incidence 0.0% 0.0% 0.7% 1.9% 2.4%

Error bars represent +1.5SE estimated by Peto formula
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Endeavor Clinical ProgramEndeavor Clinical Program
Cumulative Incidence of MI prior to 1080 Days Cumulative Incidence of MI prior to 1080 Days 
(post hoc analysis)(post hoc analysis)

Days 0 30 360 720 1080

Endeavor n at risk 21322132 20832083 18831883 12191219 634634

Cumulative incidence 1.4% 1.9% 2.2% 2.4% 2.7%

Interval Change 1.4% 0.5% 0.3% 0.2% 0.3%

Driver n at risk 596596 573573 560560 545545 528528

Cumulative incidence 2.5% 3.5% 3.9% 3.9% 4.2%

Interval Change 2.5% 1.0% 0.4% 0.0% 0.3%

Error bars represent +1.5SE estimated by Peto formula
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Endeavor Clinical ProgramEndeavor Clinical Program
Cumulative Incidence of Cardiac Death andCumulative Incidence of Cardiac Death and
MI prior to 1080 Days (post hoc analysis)MI prior to 1080 Days (post hoc analysis)

Days 0 30 360 720 1080

Endeavor n at risk 21322132 20832083 18831883 12191219 634634

Cumulative incidence 1.4% 2.0% 2.8% 3.0% 3.5%

Interval Change 1.4% 0.6% 0.8% 0.2% 0.5%

Driver n at risk 596596 573573 560560 545545 528528

Cumulative incidence 2.5% 3.5% 4.5% 5.8% 6.6%

Interval Change 2.5% 1.0% 1.0% 1.3% 0.8%

Error bars represent +1.5SE estimated by Peto formula
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Stent ThrombosisStent Thrombosis
Protocol DefinitionProtocol Definition

–– Coronary symptoms ANDCoronary symptoms AND
–– [Angiographic confirmation of thrombus or [Angiographic confirmation of thrombus or 

occlusion ORocclusion OR
–– Pathologic confirmation of acute thrombosis]Pathologic confirmation of acute thrombosis]

–– Unexplained death within 30 daysUnexplained death within 30 days

–– Target vessel MI without angiographic confirmation Target vessel MI without angiographic confirmation 
of thrombosis or other identified culprit lesion of thrombosis or other identified culprit lesion 
within 30 dayswithin 30 days

–– Patients with intervening TLR were excludedPatients with intervening TLR were excluded

TimingTiming
–– Acute (within 24 hours)Acute (within 24 hours)
–– SubSub--Acute (1 day to 30 days)Acute (1 day to 30 days)
–– Late (after 30 days)Late (after 30 days)
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Stent ThrombosisStent Thrombosis
Academic Research Consortium (ARC)Academic Research Consortium (ARC)

Definite/ConfirmedDefinite/Confirmed
–– Coronary symptoms ANDCoronary symptoms AND
–– [Angiographic confirmation of thrombus or occlusion OR[Angiographic confirmation of thrombus or occlusion OR
–– Pathologic confirmation of acute thrombosis]Pathologic confirmation of acute thrombosis]

ProbableProbable
–– Unexplained death within 30 daysUnexplained death within 30 days
–– Target vessel MI without angiographic confirmation of Target vessel MI without angiographic confirmation of 

thrombosis or other identified culprit lesionthrombosis or other identified culprit lesion

PossiblePossible
–– Unexplained death after 30 daysUnexplained death after 30 days

TimingTiming
–– Early (within 30 days)Early (within 30 days)
–– Late (30 days to 1 year)Late (30 days to 1 year)
–– Very Late (past 1 year)Very Late (past 1 year)
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Endeavor Clinical ProgramEndeavor Clinical Program
Cumulative Incidence of Thrombosis (Protocol) Cumulative Incidence of Thrombosis (Protocol) 
to 1080 Days (post hoc analysis)to 1080 Days (post hoc analysis)

Days 0 30 360 720 1080

Endeavor n at risk 2132 2117 1918 1248 648

Cumulative incidence 0.0% 0.3% 0.5% 0.5% 0.5%

Interval Change 0.0% 0.3% 0.2% 0.0% 0.0%

Driver n at risk 596 587 576 561 544

Cumulative incidence 0.2% 1.2% 1.2% 1.2% 1.2%

Interval Change 0.2% 1.0% 0.0% 0.0% 0.0%

Error bars represent +1.5SE estimated by Peto formula
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Endeavor Clinical ProgramEndeavor Clinical Program
Cumulative Incidence of ARC Definite/Probable Cumulative Incidence of ARC Definite/Probable 
prior to 1080 Days (post hoc analysis)prior to 1080 Days (post hoc analysis)

Days 0 30 360 720 1080

Endeavor n at risk 2132 2117 1917 1247 648

Cumulative incidence 0.0% 0.3% 0.7% 0.8% 0.8%

Interval Change 0.0% 0.3% 0.4% 0.1% 0.0%

Driver n at risk 596 587 575 560 542

Cumulative incidence 0.2% 1.2% 1.3% 1.3% 1.5%

Interval Change 0.2% 1.0% 0.1% 0.0% 0.2%

Error bars represent + 1.5SE estimated by Peto formula
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Endeavor Clinical Program  Endeavor Clinical Program  
Cumulative Incidence of Stent Thrombosis 
by Time Interval (ARC definite and probable)

EndeavorEndeavor
n=2132n=2132 [95% CI][95% CI]

DriverDriver
n=596n=596

[0.09,0.57][0.09,0.57] 1.2%1.2%

0.2%0.2%

0.2%0.2%

1.5%1.5%

[0.02,0.67][0.02,0.67]

[0.00,0.32][0.00,0.32]

[0.02,1.49][0.02,1.49]

0.3%0.3%

0.4%0.4%

0.1%0.1%

0.8%0.8%

[95% CI][95% CI]
Early Early 
(0(0--30d)30d)

[0.03,2.04][0.03,2.04]

Late Late 
(31(31--360d)360d)

[0.00,0.51][0.00,0.51]

Very Late Very Late 
(361d(361d--3y)3y)

[0.00,0.59][0.00,0.59]

CumulativeCumulative
(to 3y)(to 3y)

[0.35,2.71][0.35,2.71]

Cumulative Incidence -% 

Standard error was estimated by Peto formula 
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Endeavor Clinical Program  Endeavor Clinical Program  
Cumulative Incidence of Safety Endpoints to 
1080 days (post hoc analysis)

EndeavorEndeavor
n=2132n=2132 [95% CI][95% CI]

DriverDriver
n=596n=596

[1.62,4.51][1.62,4.51] 4.54.5

2.42.4

4.24.2

6.66.6

1.21.2

1.51.5

[0.13,1.78][0.13,1.78]

[1.33,4.09][1.33,4.09]

[1.94,5.04][1.94,5.04]

[0.00, 1.06][0.00, 1.06]

[0.02,1.49][0.02,1.49]

3.13.1

1.01.0

2.72.7

3.53.5

0.50.5

0.80.8

[95% CI][95% CI]
DeathDeath [2.59,6.49][2.59,6.49]

Cardiac DeathCardiac Death [0.96,3.88][0.96,3.88]

MIMI [2.30,6.15][2.30,6.15]

Cardiac Cardiac 
Death/MIDeath/MI

[4.28,8.99][4.28,8.99]

Thrombosis Thrombosis 
(protocol)(protocol)

[0.14,2.21][0.14,2.21]

ThrombosisThrombosis
(Def/(Def/ProbProb))

[0.35,2.71][0.35,2.71]

Cumulative Incidence -% 

Standard error was estimated by Peto formula
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Endeavor Clinical ProgramEndeavor Clinical Program

3.1%

1.0%

4.5%

2.4%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

Death Cardiac death

Endeavor
Driver

Cumulative Incidence of Death and Cardiac Death Cumulative Incidence of Death and Cardiac Death 
to 1080 days (post hoc analysis)to 1080 days (post hoc analysis)
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Endeavor Clinical ProgramEndeavor Clinical Program
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MI Cardiac death/MI

Endeavor
Driver

Cumulative Incidence of MI and Cardiac Death/MI Cumulative Incidence of MI and Cardiac Death/MI 
to 1080 days (post hoc analysis)to 1080 days (post hoc analysis)
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Endeavor Clinical ProgramEndeavor Clinical Program
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Endeavor Clinical ProgramEndeavor Clinical Program
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Endeavor Clinical Program Endeavor Clinical Program -- SafetySafety

From the Endeavor clinical program dataset of 2132 patients From the Endeavor clinical program dataset of 2132 patients 
treated with Endeavor and 596 patients treated with Driver:treated with Endeavor and 596 patients treated with Driver:

There was no evidence of increased rates of death, cardiac There was no evidence of increased rates of death, cardiac 
death, or myocardial infarction in patients treated with the death, or myocardial infarction in patients treated with the 
Endeavor stent compared with Driver BMS to 3 years follow    Endeavor stent compared with Driver BMS to 3 years follow    
upup

There was no evidence of increased stent thrombosis risk There was no evidence of increased stent thrombosis risk 
within 1 year (0.7% vs 1.3% ARC definite/probable)within 1 year (0.7% vs 1.3% ARC definite/probable)
oror in years 1in years 1--3 (0.1 vs 0.2%) in patients treated with the 3 (0.1 vs 0.2%) in patients treated with the 
Endeavor stent compared with those treated with the Driver     Endeavor stent compared with those treated with the Driver     
BMS BMS 

Summary 1
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Endeavor Clinical Program Endeavor Clinical Program -- SafetySafety

The observed safety profile should be considered in The observed safety profile should be considered in 
the context of the density of clinical follow up and the context of the density of clinical follow up and 
concomitant antiplatelet therapy:concomitant antiplatelet therapy:

1287 Endeavor stent patients have been followed 1287 Endeavor stent patients have been followed 
to 2 years, and 675 patients to 3 yearsto 2 years, and 675 patients to 3 years

71% of Endeavor stent patients were off dual 71% of Endeavor stent patients were off dual 
antiplatelet therapy at 1 year and 89% were off antiplatelet therapy at 1 year and 89% were off 
dual antiplatelet therapy at 2 yearsdual antiplatelet therapy at 2 years

Summary 2



ENDEAVOR ENDEAVOR 
Conclusion and Post Approval StrategyConclusion and Post Approval Strategy

Rick Kuntz, MD, Rick Kuntz, MD, MScMSc
Sr. Vice President, Medtronic, Inc.Sr. Vice President, Medtronic, Inc.
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Safety OverviewSafety Overview
–– No signal of adverse safety events prior to 1 year or in No signal of adverse safety events prior to 1 year or in 

years 1 to 3years 1 to 3

Endeavor RCT ExperienceEndeavor RCT Experience
–– Clinical and angiographic superiority in a double Clinical and angiographic superiority in a double 

blinded 1:1 RCTblinded 1:1 RCT
–– Clinical nonClinical non--inferiority in a single blind 1:1 RCT inferiority in a single blind 1:1 RCT 

despite modest increases in indespite modest increases in in--segment late lumen segment late lumen 
lossloss

Preclinical and Drug SubstancePreclinical and Drug Substance
–– Well characterized drug safety profileWell characterized drug safety profile
–– Biomimetic polymer and nonBiomimetic polymer and non--cytotoxic drug preserves cytotoxic drug preserves 

endothelial function with low inflammationendothelial function with low inflammation
–– Proven cobalt alloy modular stent technology Proven cobalt alloy modular stent technology 

enhances deliverabilityenhances deliverability

SummarySummary
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Endeavor
Driver

ARC Definite/Probable ST
0-1080 Days

Cardiac Death and MI
0-1080 Days

P=0.280
4.4%

3.5%

6.6% 6.6%

Endeavor II Endeavor Pooled

P=0.098

0.8% 0.8%
1.5% 1.5%

Endeavor II Endeavor Pooled

Endeavor Safety SummaryEndeavor Safety Summary
Randomized Trial and Pooled Data to 3 yearsRandomized Trial and Pooled Data to 3 years
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Safety OverviewSafety Overview
–– No signal of adverse safety events prior to 1 year or in No signal of adverse safety events prior to 1 year or in 

years 1 to 3years 1 to 3

Endeavor RCT ExperienceEndeavor RCT Experience
–– Clinical and angiographic superiority in a double Clinical and angiographic superiority in a double 

blinded 1:1 RCTblinded 1:1 RCT
–– Clinical nonClinical non--inferiority in a single blind 1:1 RCT inferiority in a single blind 1:1 RCT 

despite modest increases in indespite modest increases in in--segment late lumen segment late lumen 
lossloss

Preclinical and Drug SubstancePreclinical and Drug Substance
–– Well characterized drug safety profileWell characterized drug safety profile
–– Biomimetic polymer and nonBiomimetic polymer and non--cytotoxic drug preserves cytotoxic drug preserves 

endothelial function with low inflammationendothelial function with low inflammation
–– Proven cobalt alloy modular stent technology Proven cobalt alloy modular stent technology 

enhances deliverabilityenhances deliverability

SummarySummary
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15.1%

7.9%

Driver (BMS) Endeavor

P<0.001

7.4% 6.8%

Taxus Endeavor
n=775 n=773

NI P<0.001

P for Difference =0.68

n=591 n=592

Superior TVF at 9 
Months Compared to 

BMS in a Double 
Blinded, Multi-center 

RCT

Endeavor Efficacy SummaryEndeavor Efficacy Summary
9 Month Primary Endpoint of TVF 9 Month Primary Endpoint of TVF 

Superior TVF at 9 Superior TVF at 9 
Months Compared to Months Compared to 

BMSBMS in a Double in a Double 
Blinded, MultiBlinded, Multi--center center 

RCTRCT

Non-Inferior TVF at 9 
Months Compared to 

Taxus in a Single 
Blinded, Multi-center 

RCT

NonNon--Inferior TVF at 9 Inferior TVF at 9 
Months Compared to Months Compared to 

TaxusTaxus in a Single in a Single 
Blinded, MultiBlinded, Multi--center center 

RCTRCT
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11.8%

4.6%

Driver (BMS) Endeavor

P<0.001

4.2%
2.7%

Taxus Endeavor
n=775 n=773

P=NS

n=591 n=592

Superior TLR

Endeavor Efficacy SummaryEndeavor Efficacy Summary
Target Lesion Revascularization to 9 Months Target Lesion Revascularization to 9 Months 

at 9 
Months Compared to 

BMS in a Double 
Blinded, Multi-center 

RCT

Superior Superior TLRTLR at 9 at 9 
Months Compared to Months Compared to 

BMSBMS in a Double in a Double 
Blinded, MultiBlinded, Multi--center center 

RCTRCT

No Difference in TLR to 
9 Months Compared to 

Taxus in a Single 
Blinded, Multi-center 

RCT

No Difference in TLR to No Difference in TLR to 
9 Months Compared to 9 Months Compared to 

TaxusTaxus in a Single in a Single 
Blinded, MultiBlinded, Multi--center center 

RCTRCT
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Safety OverviewSafety Overview
–– No signal of adverse safety events prior to 1 year or in No signal of adverse safety events prior to 1 year or in 

years 1 to 3years 1 to 3

Endeavor RCT ExperienceEndeavor RCT Experience
–– Clinical and angiographic superiority in a double Clinical and angiographic superiority in a double 

blinded 1:1 RCTblinded 1:1 RCT
–– Clinical nonClinical non--inferiority in a single blind 1:1 RCT inferiority in a single blind 1:1 RCT 

despite modest increases in indespite modest increases in in--segment late lumen segment late lumen 
lossloss

Preclinical and Drug SubstancePreclinical and Drug Substance
–– Well characterized drug safety profileWell characterized drug safety profile
–– Biomimetic polymer and nonBiomimetic polymer and non--cytotoxic drug preserves cytotoxic drug preserves 

endothelial function with low inflammationendothelial function with low inflammation
–– Proven cobalt alloy modular stent technology Proven cobalt alloy modular stent technology 

enhances deliverabilityenhances deliverability

SummarySummary



Endeavor DES SystemEndeavor DES System

PC TechnologyPC Technology Drug: ZotarolimusDrug: Zotarolimus

Stent Delivery SystemStent Delivery SystemDriver Cobalt Alloy StentDriver Cobalt Alloy Stent
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Endeavor ProgramEndeavor Program

Recommendations:Recommendations:
Larger and longer Larger and longer prepre--marketmarket
clinical analysisclinical analysis

No increased risk of death or MI No increased risk of death or MI 
due to:due to:
1.1. Revascularization orRevascularization or
2.2. Insufficient discriminating dataInsufficient discriminating data

An increased ST rate beyond 1 An increased ST rate beyond 1 
year rate was seen for DES year rate was seen for DES 
compared with BMScompared with BMS

Dec FDA Panel ObservationsDec FDA Panel Observations
No increased ST rate was seen No increased ST rate was seen 
before or after 1 year regardless of before or after 1 year regardless of 
definitiondefinition

Ref: Adapted From http://www.fda.gov/cdrh/news/010407.html Updated January 4 2007

Lower TLR rates without increase in Lower TLR rates without increase in 
VLST rates, and numerically lower VLST rates, and numerically lower 
rates of death and MI at 3 yearsrates of death and MI at 3 years

3 or more years of data sufficiently 3 or more years of data sufficiently 
powered to show durable lower TLR powered to show durable lower TLR 
rates, and safe VLST rates with rates, and safe VLST rates with 
measurable confidence boundariesmeasurable confidence boundaries

SummarySummary

http://www.fda.gov/cdrh/news/010407.html Updated January 4 2007
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All Comer
Dual APT >3 to <12 months

N = 8800
>200 International Sites

Randomization 1:1

Endeavor
N=4400

Clinical Follow-up
30d 6mo 4 yr3yr3yr30mo24mo 5 yr

Primary Endpoint: ARC Definite or Probable Stent Thrombosis at  3 years

Principle Secondary Endpoints: Death/Non-Fatal MI, Cardiac death/Non-Fatal MI
Additional Endpoints: MACCE, TLR, TVR, Procedural Success

Clinical Follow up and Dual Antiplatelet Monitoring:Clinical Follow up and Dual Antiplatelet Monitoring:
At 30 days, and every 6 months until 3 years, than each year until 5 years

Cypher
N=4400

12mo 18mo

PROTECT PROTECT 
International RCT Designed to Estimate VLST (>1 year)International RCT Designed to Estimate VLST (>1 year)

Enrollment OngoingEnrollment OngoingEnrollment Ongoing
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EE--Five Single Arm RegistryFive Single Arm Registry
International PostInternational Post--market, All comersmarket, All comers

N = 8000
Single Arm Registry

200 International Sites

Single and Multiple Coronary Artery Lesions
Stent Diameters: 2.25-4.0 mm

Stent Length: 8/9-30 mm 

Clinical Follow-up
30d30d 6mo6mo 2yr*2yr*12mo12mo

Primary Endpoint:
MACE at 12 months
Secondary Endpoints:
MACE at 30 days and 6 mo, stent thrombosis, procedure success rate; device 
success rate; lesion success rate

Enrollment CompleteEnrollment CompleteEnrollment Complete
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US PostUS Post--Approval Single Arm RegistryApproval Single Arm Registry
Required US Post Market StudyRequired US Post Market Study

N = ~5300
(2000 US, ~3300 pooled from OUS PROTECT)

100 US Sites

Single and Multiple Coronary Artery Lesions
Stent Diameters: 2.5-3.5 mm

Stent Length: 8/9-30 mm 

Clinical Follow-up

30d30d 6mo6mo 24mo24mo12mo12mo

Co-Primary Endpoints: 
80% powered at each time-point with a one-sided alpha error of 5%

--ARC definite and probable stent thrombosis annually for 5 yearsARC definite and probable stent thrombosis annually for 5 years
<1% rate at each yearly time interval for the on-label population

-- Cardiac Death/MI annually for 5 yearsCardiac Death/MI annually for 5 years
Primary analysis of non-inferiority of Endeavor on-label patients with 
Driver (EII control) cardiac death/MI incidence yearly through 3 years 

3yr3yr 4yr4yr 5yr5yr18mo18mo 30mo30mo

Endpoints assessed in per-label patients (n=2120) and 
all patients (n=5300)

Endpoints assessed in perEndpoints assessed in per--label patients (n=2120) and label patients (n=2120) and 
all patients (n=5300)all patients (n=5300)
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Endeavor ProgramEndeavor Program

Recommendations: Recommendations: 
Larger and longer Larger and longer postpost--approval approval 
studiesstudies
1.1. Uniform ST definitionsUniform ST definitions
2.2. Monitoring of Antiplatelet TherapyMonitoring of Antiplatelet Therapy

Recommendations:Recommendations:
Larger and longer Larger and longer prepre--marketmarket
clinical analysisclinical analysis

No increased risk of death or MI No increased risk of death or MI 
due to:due to:
1.1. Revascularization orRevascularization or
2.2. Insufficient discriminating dataInsufficient discriminating data

An increased ST rate beyond 1 An increased ST rate beyond 1 
year rate was seen for DES year rate was seen for DES 
compared with BMScompared with BMS

Dec FDA Panel ObservationsDec FDA Panel Observations
No increased ST rate was seen No increased ST rate was seen 
before or after 1 year regardless of before or after 1 year regardless of 
definitiondefinition

Ref: Adapted From http://www.fda.gov/cdrh/news/010407.html Updated January 4 2007

SummarySummary

Lower TLR rates without increase in Lower TLR rates without increase in 
VLST rates, and numerically lower VLST rates, and numerically lower 
rates of death and MI at 3 yearsrates of death and MI at 3 years

3 or more years of data sufficiently 3 or more years of data sufficiently 
powered to show durable lower TLR powered to show durable lower TLR 
rates, and safe VLST rates with rates, and safe VLST rates with 
measurable confidence boundariesmeasurable confidence boundaries

Large PostLarge Post--market RCT (8800 pts) to market RCT (8800 pts) to 
test for lower VLSTtest for lower VLST

http://www.fda.gov/cdrh/news/010407.html Updated January 4 2007
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In ClosingIn Closing……..
Substantial Density of Safety and Efficacy DataSubstantial Density of Safety and Efficacy Data
7 Clinical Trials: 3 Randomized, 4 Single Arm
– 2232 Endeavor patients enrolled 
– 1287 Endeavor patients with 2 or more years of follow-up
– 675   Endeavor patients with 3 years of follow-up
– 3980 Endeavor patient-years of follow-up

Clinical and angiographic superiority to BMSClinical and angiographic superiority to BMS
– Treatment effect sustained through 3years follow-up

Clinical nonClinical non--inferiority to an approved DESinferiority to an approved DES

Consistent clinical and angiographic outcomesConsistent clinical and angiographic outcomes
– Across different geographies and studies 

No observed safety signals before or after 1 yearNo observed safety signals before or after 1 year
– Low rates of ST, death, cardiac death, and MI



Thank you Thank you 
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