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Freedom from eventFreedom from event

Complete; Complete; 
high data qualityhigh data quality

Strict criteriaStrict criteria

Minimize heterogeneity; Minimize heterogeneity; 
limited size & subgroupslimited size & subgroups

Controlled or comparisonControlled or comparison

Definitive proof of principleDefinitive proof of principle

TrialTrial

Safety surveillance of broad, Safety surveillance of broad, 
unstudied populationunstudied population

Overall Overall 
PurposePurpose

Data Data 
CaptureCapture

MonitoringMonitoring

EndpointEndpoint

PopulationPopulation

DesignDesign

RegistryRegistry

Observation of realObservation of real--world world 
usage patterns usage patterns 

Presence of eventPresence of event

Low & variable; Low & variable; 
reduced data qualityreduced data quality

Minimal criteriaMinimal criteria

Evaluate heterogeneity; large Evaluate heterogeneity; large 
size; subgroup analyses  size; subgroup analyses  

Controlled Trials vs. RegistriesControlled Trials vs. Registries
Distinct differencesDistinct differences

Registries provide data for hypothesis generation & expanded useRegistries provide data for hypothesis generation & expanded use



ARRIVE Peri/PostARRIVE Peri/Post--Approval Registry ProgramApproval Registry Program

ARRIVE 1 & 2: US registries; successive enrollment periodsARRIVE 1 & 2: US registries; successive enrollment periods

Capture TAXUS outcomes in everyday practiceCapture TAXUS outcomes in everyday practice

US Safety Surveillance ProgramUS Safety Surveillance Program
Frequent FDA oversight on individual patientFrequent FDA oversight on individual patient--level datalevel data

Consecutive Consecutive ““All ComersAll Comers”” DesignDesign
Minimizes bias on patient selectionMinimizes bias on patient selection

Only TAXUS used by physician during enrollment Only TAXUS used by physician during enrollment 

Enroll all consented patients who are candidates for DESEnroll all consented patients who are candidates for DES

Capture Experience at Community Based HospitalsCapture Experience at Community Based Hospitals
Equal distribution of low, medium, & high volume operators Equal distribution of low, medium, & high volume operators 



TAXUS ARRIVE Hybrid Registry Approach: 
Integrated controlled trial process; improved data quality

WebWeb--based data entry with rigorous data reviewbased data entry with rigorous data review
Detailed: ~20 CRF pages per patientDetailed: ~20 CRF pages per patient
BuiltBuilt--in queries to improve accuracyin queries to improve accuracy

Independent Clinical Events CommitteeIndependent Clinical Events Committee
Reviews & adjudicates reported cardiac eventsReviews & adjudicates reported cardiac events
Ensures harmonized classificationEnsures harmonized classification
Adds previously unreported cardiac eventsAdds previously unreported cardiac events

MonitoringMonitoring
Review all patients with reported cardiac eventsReview all patients with reported cardiac events
Review random 10Review random 10--20% sample of patients for reported accuracy20% sample of patients for reported accuracy

Increased confidence in reported clinical outcomesIncreased confidence in reported clinical outcomes



TAXUS ARRIVE 1 and 2 RegistriesTAXUS ARRIVE 1 and 2 Registries
Primary & secondary endpointsPrimary & secondary endpoints

Primary endpointPrimary endpoint

Rate of TAXUS stent related cardiac events at 1 yrRate of TAXUS stent related cardiac events at 1 yr

Secondary endpointsSecondary endpoints
3030--day, 6day, 6--mo, 2mo, 2--yr ratesyr rates

TAXUS stent related cardiac eventsTAXUS stent related cardiac events
3030--day, 6day, 6--mo, 1mo, 1--yr, 2yr, 2--yr ratesyr rates

Target vessel related cardiac events (all time points)Target vessel related cardiac events (all time points)
Other TAXUS related events (all time points)Other TAXUS related events (all time points)

Characterization of target vessel restenosisCharacterization of target vessel restenosis
Clinical procedural & technical successClinical procedural & technical success



ARRIVE Population CharacteristicsARRIVE Population Characteristics

64.664.6±±11.811.863.763.7±±11.511.5Age in years (mean±SD)

67676868Male Gender (%)

32323030Diabetes (%)

10101010Insulin (%)

36363737Prior MI (%)

37373636Prior PCI (%)

36363939Multivessel Disease (%)

20202121Prior CABG (%)

ARRIVE 1
N=2487

ARRIVE 2
N=4820



ARRIVE Patient FlowARRIVE Patient Flow
Pooled evaluable patients  at 1 year =Pooled evaluable patients  at 1 year = 95.5% 95.5% 

* Patients with reintervention >365 days post index procedure (n=63) will be evaluated 1 year post reintervention.

EnrollmentEnrollment
50 Sites50 Sites
N=2585N=2585

Analysis Group Analysis Group 
(n=2487)(n=2487)

Evaluable at 1 YearEvaluable at 1 Year
96.9% (2410)96.9% (2410)

Evaluable at 2 Years*Evaluable at 2 Years*
93.2% (2319)93.2% (2319)

ARRIVE 1ARRIVE 1
Enrollment Enrollment 

53 Sites53 Sites
N=5016N=5016

Analysis Group Analysis Group 
(n=4820)(n=4820)

Evaluable at 1 YearEvaluable at 1 Year
94.8%94.8% (4569)(4569)

ARRIVE 2ARRIVE 2

Analysis Group Analysis Group 
(n=7307)(n=7307)

Evaluable at 1 YearEvaluable at 1 Year
95.5%95.5% (6979)(6979)

ARRIVE ARRIVE 
Pooled PopulationPooled Population



Expanded Use in Daily Practice: >7000 PatientsExpanded Use in Daily Practice: >7000 Patients
Complex patients/lesions predominate in ARRIVE Complex patients/lesions predominate in ARRIVE 

n=7307 patients in pooled ARRIVE analysis group

65% Complex Patients65% Complex Patients

Diabetes Diabetes 
32%32%

NonNon--complex complex 35%35%

AMIAMI
12%12%

Renal Renal 
Insufficiency Insufficiency 

3%3%

Cardiogenic Cardiogenic 
Shock Shock 

1%1%

Age >80 Age >80 
10%10%

CHF CHF 
7%7%

Ostial Ostial 7%7%

ISR ISR 5%5%

Grafts Grafts 5%5%
LM LM 2%2%

CTO CTO 2 %2 %

Moderate to SevereModerate to Severe
Calcification  Calcification  19 %19 %

OnOn--label Lesion  label Lesion  
35%35%

Lesion Lesion 
>26 mm >26 mm 10%10%

1 Vessel,1 Vessel,
>1 Stent >1 Stent 8%8%

65% Complex Lesions65% Complex Lesions

Bifurcation Bifurcation 7%7%
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Cardiac EventsCardiac Events
Durability in a realDurability in a real--world settingworld setting
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TVRTVR

8.2%8.2%

Cardiac Cardiac 
DeathDeath

1.3%1.3%

MCE*** MCE*** 

9.9%9.9%

Myocardial Infarction**Myocardial Infarction**

Q Non-Q

2.4%2.4%

Non-QQ

1.0%1.0%
1.6%1.6%

5.1%5.1%
6.5%6.5%

Most cardiac events >6 months are reinterventionsMost cardiac events >6 months are reinterventions

*Includes non-stent-related deaths 
**1 additional patient in each registry had Q- & non-Q MI at 1 year; another patient had both at 2 years 
***Major cardiac events (MCE) = cardiac death, myocardial infarction (MI), and target vessel re-intervention (TVR); binary proportion  

6.0%6.0%

3.5%3.5%

All All 
Death*Death*

Pooled ARRIVE 1 & 2 Pooled ARRIVE 1 & 2 
(n=6979 @ 1 yr)(n=6979 @ 1 yr)

0 0 –– 6 mo 6 mo 
6 mo 6 mo –– 1 yr1 yr 6 mo 6 mo –– 1 yr1 yr

1 1 –– 2 yrs2 yrs

0 0 –– 6 mo6 mo

ARRIVE 1 ARRIVE 1 
(n=2319 @ 2 yrs)(n=2319 @ 2 yrs)



Stent Thrombosis (Presumed & Confirmed)Stent Thrombosis (Presumed & Confirmed)
Rates aligned with population characteristicsRates aligned with population characteristics

0-30 Days

6 Mon.
- 1 Yr.

31-180 
Days

1-2 Years

ARRIVE 1ARRIVE 1

Pooled ARRIVE 1 & 2Pooled ARRIVE 1 & 2

1.0 2.0 3.0
Incidence (%)

Per protocol
Confirmed=angiographically documented with or without MI; Presumed=sudden death ≤30d or MI in vessel region

1.0%1.0%

0.6%0.6%

0.4%0.4%

0.3%0.3%



Cardiac Death RateCardiac Death Rate

0.03771.9% (6/313)0.7% (14/2074)6 M – 1 Yr6 Months

0.114.4% (9/206)2.5% (56/2281)Dis. – 2 YrDischarge

0.00096.4% (12/188)2.0% (44/2238)30 D – 2 Yr30 Days

6 Months

30 Days

Discharge

Therapy Therapy 
Time PointTime Point

6 M – 2 Yr

30 D – 1 Yr

Dis. – 1 Yr

Event Time Event Time 
IntervalInterval

0.01463.5% (11/313)1.4% (29/2074)

0.00514.3% (8/188)1.3% (28/2238)

0.272.9% (6/206)1.7% (39/2281)

P P 
valuevalue

No Dual TherapyNo Dual TherapyDual  TherapyDual  Therapy

Dual Antiplatelet Therapy in ARRIVE 1Dual Antiplatelet Therapy in ARRIVE 1
Significant predictor of cardiac deathSignificant predictor of cardiac death

Dual antiplatelet therapy = aspirin plus clopidogrel/ticlopidine
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OnOn--label Use label Use 
Low TAXUSLow TAXUS--related event ratesrelated event rates

TVRTVR

6.1%6.1%

Cardiac Cardiac 
DeathDeath

0.5%0.5%

MCE** MCE** 

1.8%1.8%

MIMI

1.7%1.7%
0.9%0.9%0.7%0.7%

5.4%5.4%
3.8%3.8%

0.8%0.8%

StentStent
ThrombosisThrombosis

3.0%3.0%

*Includes non-stent-related deaths
**Major cardiac events (MCE) = cardiac death, myocardial infarction (MI), and target vessel re-intervention (TVR)
n=baseline count; binary proportion analysis; per protocol, ST = confirmed (angiographically documented with or without MI) and 
presumed (sudden death ≤30d or MI in vessel region).

Pooled ARRIVE 1 & 2Pooled ARRIVE 1 & 2
n=2536n=2536
0 0 –– 1 yr1 yr 0 0 -- 2 yrs2 yrs

ARRIVE 1ARRIVE 1
n=837n=837

Entire ARRIVE 1
population at 2 yrs

4.6%4.6%
3.0%3.0%

All All 
Death*Death*
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ARRIVE Simple v. TAXUS Overall
N = 3,964

All Death
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RD = +1.2% [-0.4%, 2.8%]

3.4% (46)
4.6% (68)

1 2
Years Since Index Procedure

ARRIVE (N=2564)TAXUS (N=1400)
RD = Rate Difference  = ARRIVE ― TAXUS

No increase Increase
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Years Since Index Procedure

7.2% (98)

TVR
RD = -6.2% [-8.6%, -3.8%]

13.4% (183)
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Years Since Index Procedure

ARC Primary ST Definite/Probable
RD = +0.2% [-0.8%, 1.2%]

1.2% (17)
1.4% (18)

After 1 Year
4 v. 5 ST

∆RD = +0.2%  p=0.56

0.9% ∆0.3
%

0.9%
∆0.5%

All MI
RD = -2.8% [-4.3%, -1,3%]

4.9% (68)
2.1% (26)
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Q Wave MI

0.9% (12)
0.6% (7)

RD = -0.3% [-1.0%, 0.4% ]

1 2
Years Since Index Procedure
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Simple Lesion Observations

Outcomes for simple lesions in ARRIVE look very similar 
to the Taxus trial data (good ascertainment)
• Significantly fewer total MI’s

– No or less routine blood sampling, weak non-Q MI 
detection

– But very good matching for Q-MI
• Significantly fewer TVR’s

– No routine angiographic subset, and hence no oculo-
stenotic reflex

– Closer to real-world outcomes
• Similar Late ST (year 1-2) and death to Taxus

– Indicates excellent event capture in ARRIVE
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OnOn--label & Expanded Use in ARRIVE 1 at 2 Yrs label & Expanded Use in ARRIVE 1 at 2 Yrs 
Expected differences in ratesExpected differences in rates

TVRTVR

6.1%6.1%

All All 
Death*Death*

MCE** MCE** 

1.8%1.8%

MIMI

1.7%1.7%
0.5%0.5%

5.4%5.4%

StentStent
ThrombosisThrombosis

Cardiac Cardiac 
DeathDeath

4.6%4.6%
6.7%6.7%

1.7%1.7%
2.7%2.7%

11.9%11.9%

9.5%9.5%

3.4%3.4%

OnOn--labellabel
n=837n=837

Expanded UseExpanded Use
n=1650n=1650

TA
X

U
S

 s
te

nt
-r

el
at

ed
 In

ci
de

nc
e 

(%
)

*Includes non-stent-related deaths
**Major cardiac events (MCE) = cardiac death, myocardial infarction (MI), and target vessel re-intervention (TVR)
n=baseline count; binary proportion analysis; per protocol, ST = confirmed (angiographically documented with or without MI) and 
presumed (sudden death ≤30d or MI in vessel region).
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RD = +1.6% [0.6%, 2.6%]  
p < 0.0001
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1 2
Years Since Index Procedure

1.4% (18)
3.0% (99)

ARC Primary ST Definite/Probable

ARRIVE Complex v. Simple
N = 7,393

1 2
Years Since Index Procedure
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All Death
RD = +1.9% [0.2%, 3.6%]  
p = 0.08

4.6% (68)
6.5% (166)
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All MI
RD = +1.5% [0.3%, 2.7%]  
p < 0.0001

2.1% (26)
3.6% (117)
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RD= +4.3% [2.1%, 6.5%] 
p <0.0001

7.2% (98)

11.5% (307)

After 1 Year
9 v. 4 ST

∆RD = +0.2%  p=0.81

0.9% ∆0.5
%

2.3%
∆0.7%

Q Wave MI

0.6% (7)
1.2% (35)

RD= +0.6% [-0.1%, 1.3%] 
p = 0.02
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Complex (N=4829)Simple (N=2564)
RD = Rate Difference  = Complex ― Simple

No increase Increase



17

0%

5%

10%

15%

Cu
mu

lat
ive

 E
ve

nt 
Ra

te

1 2
Years Since Index Procedure

RD = +1.6% [0.6%, 2.6%]  
p < 0.0001

1.4% (18)
3.0% (99)

ARC Primary ST Definite/Probable
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11.5% (307)
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All MI
RD = +1.5% [0.3%, 2.7%]  
p < 0.0001

2.1% (26)
3.6% (117)

All Death
RD = +1.9% [0.2%, 3.6%]    
p = 0.08
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4.6% (68)

6.5% (166)

ARRIVE (n=7,393)
Complex v. Simple

1 2
Years Since Index Procedure

Historic 
CABG

Historical 
CABG and PCI

Historical 
CABG and PCI

Complex (N=4829)Simple (N=2564)
RD = Rate Difference  = Complex ― Simple

No increase Increase

Historical 
PCI

TVR
RD = +4.3 [2.1%, 6.5%]  
p <0.0001

3.9% (129)

3.1% (57)

8.2% (261)

4.9% (81)

0.9% (31)

0.3% (5)
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Diabetic Patients in Diabetic Patients in Pooled ARRIVE Population Pooled ARRIVE Population 
Comparable reComparable re--intervention rates at 1 yearintervention rates at 1 year

0.7%0.7%
1.6%1.6% 1.5%1.5% 1.9%1.9%

5.3%5.3% 4.8%4.8%
6.4%6.4% 6.7%6.7%

1.6%1.6% 1.9%1.9%

NonNon--diabeticdiabetic
n=5002n=5002

Insulin & Oral MedInsulin & Oral Med
n=2054n=2054

TVRTVRCardiac Cardiac 
DeathDeath

MCE** MCE** MIMI StentStent
ThrombosisThrombosis

AllAll
Death*Death*

2.7%2.7%

5.0%5.0%

*Includes non-stent-related deaths
**Major cardiac events (MCE) = cardiac death, myocardial infarction (MI), and target vessel re-intervention (TVR)
n=baseline count; binary proportion analysis; per protocol, ST = confirmed (angiographically documented with or without MI) and 
presumed (sudden death ≤30d or MI in vessel region).
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Diabetic Patients Diabetic Patients in ARRIVE 1 at 2 Yearsin ARRIVE 1 at 2 Years
Equivalent reEquivalent re--intervention rates with nonintervention rates with non--diabetic patientsdiabetic patients

TVR**TVR**Cardiac Cardiac 
DeathDeath

MCE*** MCE*** MIMI StentStent
ThrombosisThrombosis

0.9%0.9%
1.9%1.9% 2.0%2.0%

3.5%3.5%

7.9%7.9% 8.7%8.7% 9.1%9.1%

11.4%11.4%

2.5%2.5%
3.8%3.8%

NonNon--diabetic (n=1731)diabetic (n=1731) Insulin & Oral Medication (n=675)Insulin & Oral Medication (n=675)
00--1 yr1 yr
11--2 yrs2 yrs

00--1 yr1 yr
11--2 yrs2 yrs

4.9%4.9%

8.0%8.0%

AllAll
Death*Death*
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*Includes non-stent-related deaths
** P = NS by chi square test
***Major cardiac events (MCE) = cardiac death, myocardial infarction (MI), and target vessel re-intervention (TVR)
n=baseline count; binary proportion analysis; per protocol, ST = confirmed (angiographically documented with or without MI) and 
presumed (sudden death ≤30d or MI in vessel region).
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1.8% 
(42/2333)

1.9% 
(43/2272)

2.8% 
(27/953)

2.3% 
(26/1153)

2.2% 
(20/927)

1.4% 
(104/7393)

0.5% 
(14/2564)

Stent thrombosis 
(ARC primary definite/probable)

1.8% 
(41/2333)

1.9% 
(43/2272)

2.8% 
(27/953)

2.3% 
(26/1153)

2.0% 
(19/927)

1.4% 
(106/7393)

0.5% 
(14/2564)

Stent thrombosis                                                
(Per Protocol)  

0.6% 
(14/2333)

0.7% 
(16/2272)

1.6% 
(15/953)

1.1% 
(13/1153)

0.2% 
(2/927)

0.5% 
(36/7393)

0.2% 
(5/2564)Q-wave                 

2.0% 
(46/2333)

2.3% 
(53/2272)

3.9% 
(37/953)

2.8% 
(32/1153)

2.0% 
(19/927)

1.7% 
(126/7393)

0.7% 
(18/2564)MI                         

2.6% 
(61/2333)

1.5% 
(34/2272)

2.5% 
(24/953)

2.1% 
(24/1153)

1.9% 
(18/927)

1.6% 
(119/7393)

1.2% 
(30/2564)Cardiac death        

3.7% 
(87/2333)

2.3% 
(53/2272)

3.5% 
(33/953)

3.0% 
(35/1153)

2.7% 
(25/927)

2.5% 
(186/7393)

2.2% 
(57/2564)All death      J Cypher 3.7%

Safety

4.4% 
(103/2333)

5.8% 
(131/2272)

7.6% 
(72/953)

6.7% 
(77/1153)

4.0% 
(37/927)

4.6% 
(342/7393)

3.2% 
(81/2564)TVR               J Cypher 5.2%

Efficacy

Diabetics*
N=2333

Small   
(<2.5 mm)(

N=2272

Long     
(>28 mm)*

N=953

Multivessel*
N=1153

AMI*
N=927

ARRIVE 
overall
N=7393

“TAXUS 
IV-like”
N=2564

* TAXUS is not approved for 
AMI, multivessel disease, 
lesions > 28 mm, vessels < 
2.5 mm, or diabetics

ARRIVE subgroup outcomes (0-1 years)
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0.5% 
(5/1013)

0.5% 
(5/1026)

0.7% 
(3/452)

0.8% 
(4/521)

0.5% 
(2/366)

0.4% 
(13/3380)

0.3% 
(4/1180)

Stent thrombosis 
(ARC primary definite and  probable)

0.5% 
(5/1013)

0.5% 
(5/1026)

1.1% 
(5/452)

0.6% 
(3/521)

0.3% 
(1/366)

0.4% 
(14/3380)

0.4% 
(5/1180)

Stent thrombosis
(Per Protocol)

0.0% 
(0/1013)

0.1% 
(1/1026)

0.2% 
(1/452)

0.0% 
(0/521)

0.3% 
(1/366)

0.2% 
(6/3380)

0.2% 
(2/1180)Q-wave     

0.7% 
(7/1013)

0.5% 
(5/1026)

0.2% 
(1/452)

0.6% 
(3/521)

0.3% 
(1/366)

0.5% 
(17/3380)

0.7% 
(8/1180)MI    

0.8% 
(8/1013)

0.6% 
(6/1026)

0.7% 
(3/452)

1.0% 
(5/521)

0.8% 
(3/366)

0.6% 
(20/3380)

0.2% 
(2/1180)Cardiac death 

2.0% 
(20/1013)

1.4% 
(14/1026)

1.8%  
(8/452)

1.3% 
(7/521)

1.9% 
(7/366)

1.4% 
(48/3380)

0.9% 
(11/1180)All death        J Cypher 3.0%

Safety

2.3% 
(23/1013)

2.0% 
(21/1026)

2.9% 
(13/452)

3.1%    
(16/521)

1.1% 
(4/366)

1.9% 
(63/3380)

1.4% 
(17/1180)TVR                J Cypher 1.9%

Efficacy

Diabetics*
N=2333

Small 
vessels   

(<2.5 
mm)

N=2272

Long
(>=28 mm)*

N=953

Multivessel*
N=1153

AMI*
N=927

ARRIVE 
overall
N=7393

“TAXUS 
IV-like”
N=2564

* TAXUS is not approved for AMI, 
multivessel disease, lesions > 28 
mm, vessels < 2.5 mm, or 
diabetics

ARRIVE subgroup outcomes (1-2 years)



TAXUS ARRIVE SummaryTAXUS ARRIVE Summary
RealReal--world look at US interventional practiceworld look at US interventional practice

•• AllAll--comers registries with large breadth of TAXUS stent applicationscomers registries with large breadth of TAXUS stent applications
Cohort >7,000 includes complex patients, lesions, and proceduresCohort >7,000 includes complex patients, lesions, and procedures

•• Consistent outcomes up to 2 years are observedConsistent outcomes up to 2 years are observed
In high & low risk patient groups; broad spectrum of procedural In high & low risk patient groups; broad spectrum of procedural complexitycomplexity

•• Acceptable TAXUSAcceptable TAXUS--related incidence rates observed at 1 & 2 years related incidence rates observed at 1 & 2 years 
given the complexity studiedgiven the complexity studied

Across entire population; across 5 highAcross entire population; across 5 high--risk subgroupsrisk subgroups

•• Lower rates in second year; predominant risk is reintervention Lower rates in second year; predominant risk is reintervention 

•• RealReal--world registry ARRIVE reveals expectedly higher stent world registry ARRIVE reveals expectedly higher stent 
thrombosis rates in complex patientsthrombosis rates in complex patients

•• Absence of dual antiplatelet therapy at 30 days & 6 months is a Absence of dual antiplatelet therapy at 30 days & 6 months is a 
significant predictor of cardiac death at 1 & 2 yearssignificant predictor of cardiac death at 1 & 2 years



ARRIVE Registry ConclusionsARRIVE Registry Conclusions

Safety of the TAXUS stent is confirmed at 1 year Safety of the TAXUS stent is confirmed at 1 year 
in approximately 7000 in approximately 7000 ““realreal--worldworld”” patients, patients, 
including a substantial proportion of highincluding a substantial proportion of high--risk risk 
patients and lesionspatients and lesions

Second year rates show 2Second year rates show 2--4% incremental 4% incremental 
increase in all death, TVR, and MCEincrease in all death, TVR, and MCE

TAXUS risk/benefit balance observed in clinical TAXUS risk/benefit balance observed in clinical 
trials is extended to and maintained in the entire trials is extended to and maintained in the entire 
spectrum of patients and lesion types in the USspectrum of patients and lesion types in the US


