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•• Just another trial..Just another trial..
•• Results not congruent with other trialsResults not congruent with other trials
•• Results not congruent with our experienceResults not congruent with our experience
•• Lots of issues with the trial…Lots of issues with the trial…

EVAEVA--3S3S
Results Must Not Dictate TreatmentResults Must Not Dictate Treatment

•• All trials have flaws… accumulation of data All trials have flaws… accumulation of data 
over many years will help us to decide which over many years will help us to decide which 
operation for which patientoperation for which patient



•• Enrollment Bias…?Enrollment Bias…?

–– Estimated 15% or less of all patients Estimated 15% or less of all patients 
randomized randomized 
–– Thirty hospitalsThirty hospitals
–– Assuming only 1 vascular surgeon per hospital Assuming only 1 vascular surgeon per hospital 

with the enrollment criteria minimum 25 cases/yrwith the enrollment criteria minimum 25 cases/yr
–– 4.75 years of enrollment = 3562.5 patients4.75 years of enrollment = 3562.5 patients

Problems with EVAProblems with EVA--3S3S



•• Limited investigator experience Limited investigator experience 
•• Experienced operators defined by 12 Experienced operators defined by 12 lifetime lifetime 

CAS procedures or 5 CAS procedure if 35 CAS procedures or 5 CAS procedure if 35 
suprasupra--aortic procedure aortic procedure 

–– These operators were deemed experienced and allowed to These operators were deemed experienced and allowed to 
tutor the nontutor the non--experiencedexperienced

–– No centralized training qualification process (local No centralized training qualification process (local 
proctors pronounced the operators qualified)proctors pronounced the operators qualified)

–– Approximately 2/3 of sites were under tutelage at the Approximately 2/3 of sites were under tutelage at the 
beginning of their beginning of their randomized randomized participation.participation.

–– Although analysis among the Although analysis among the tertilestertiles of MD of MD 
experience showing no difference, it is underpoweredexperience showing no difference, it is underpowered

Problems with EVAProblems with EVA--3S3S



–– Early and/or nonEarly and/or non--standard technique resulted in standard technique resulted in 
unnecessary morbidityunnecessary morbidity

–– Use of EPD not widespread or familiarUse of EPD not widespread or familiar
–– Lack of use in the early phase of the trial likely responsible fLack of use in the early phase of the trial likely responsible for or 

44--5 excess strokes (~20% of all CAS strokes)5 excess strokes (~20% of all CAS strokes)
–– 5% 5% stent procedure failure requiring emergency surgerystent procedure failure requiring emergency surgery in in 

this trial resulting in 2 strokes in the CAS groupthis trial resulting in 2 strokes in the CAS group
–– Major pivotal trials in this country (e.g., SAPPHIRE, Major pivotal trials in this country (e.g., SAPPHIRE, 

ARCHeRARCHeR) have not reported ) have not reported anyany emergent surgical emergent surgical 
conversionsconversions

–– Significant (beyond local) Significant (beyond local) anesthesiaanesthesia was employed in ~30% was employed in ~30% 
of procedures (estimated <5% in US).of procedures (estimated <5% in US).

Problems with EVAProblems with EVA--3S3S



•• Important adjunctive CAS antiImportant adjunctive CAS anti--platelet platelet 
therapy missingtherapy missing
–– Recommended, but not required, therapy Recommended, but not required, therapy 

resulted in ~15% of CAS patients not resulted in ~15% of CAS patients not 
receiving medication before or after procedurereceiving medication before or after procedure

Problems with EVAProblems with EVA--3S3S



•• No standardized stent or EPD introduces No standardized stent or EPD introduces 
confounding featureconfounding feature
–– Many different systems especially early Many different systems especially early 

on the learning curveon the learning curve

Problems with EVAProblems with EVA--3S3S



Our Own Results Our Own Results 
Don’t AgreeDon’t Agree



CAS: Personal ExperienceCAS: Personal Experience
SUNY Buffalo SUNY Buffalo 

3.2%3.2%3.3%3.3%MAEMAE

3.2%3.2%0.8%0.8%Myocardial Myocardial 
infarctioninfarction

0.0%0.0%0.8%0.8%StrokeStroke
1.1%1.1%1.7%1.7%DeathDeath

CEACEACASCAS
30 Day 30 Day 
M&MM&M

Ecker at al JNS 07



1.1. SxSx (hot) lesion…(hot) lesion…
2.2. Elderly pts…Elderly pts…
3.3. Low GSM…Low GSM…
4.4. Multiple stents…Multiple stents…
5.5. Duration Filter…Duration Filter…
6.6. Pre Pre dildil without EPwithout EP……
7.7. TortuousityTortuousity-- severe…severe…
8.8. Concentric calcium…Concentric calcium…
9.9. Aortic Arch disease…Aortic Arch disease…
10.10. Renal Failure... Renal Failure... 

CAS Risk Factors From Other TrialsCAS Risk Factors From Other Trials







Stingele et al



Randomized Patients  

2,470

CREST   6/08CREST   6/08



What will CREST teach us?What will CREST teach us?

–– CREST:  Randomized CAS vs. CEACREST:  Randomized CAS vs. CEA
–– Started in 2000, 94 centersStarted in 2000, 94 centers
–– Plans to enroll 2500 patientsPlans to enroll 2500 patients

–– 2461 randomized (as of 12/07)2461 randomized (as of 12/07)
–– 1387 lead1387 lead--in casesin cases

–– 789 carotid stents reported in November 2004789 carotid stents reported in November 2004

–– 30 day stroke and death = 30 day stroke and death = 4.6%4.6%
–– 30 day MI = 1.1%30 day MI = 1.1% Compare to 

9.6% in EVA-3S



CRESTCREST

–– Differences from EVADifferences from EVA--3S3S
–– Distal Embolic Protection Distal Embolic Protection 
–– MI rates are monitoredMI rates are monitored
–– Dual antiplatelet therapy in all patientsDual antiplatelet therapy in all patients
–– More rigorous interventionalist credentialingMore rigorous interventionalist credentialing



3030--day and 1day and 1--year Outcome*year Outcome*
All Age Groups (n=1541)All Age Groups (n=1541)

3.2 3.2 ±± 0.90.91.9 1.9 ±± 0.40.42.3 2.3 ±± 0.40.43.2 3.2 ±± 0.90.91.8 1.8 ±± 0.40.42.2 2.2 ±± 0.40.4Death or major Death or major 
stroke (%)stroke (%)

SymptSympt
(n=409)(n=409)

AsymptAsympt
(n=1131)(n=1131)

TotalTotalSymptSympt
(n=409)(n=409)

AsymptAsympt
(n=1131)(n=1131)

TotalTotalEventEvent

11--yearyear3030--dayday

Values are mean ± SEM



3030--day and 1day and 1--year Outcome*year Outcome*
By Age (n=1541)By Age (n=1541)

11--yearyear3030--dayday

2.4 2.4 ±± 1.11.1

< 60< 60
(n=231)(n=231)

13.3 13.3 ±± 3.03.05.8 5.8 ±± 0.90.92.8 2.8 ±± 0.90.912.4 12.4 ±± 2.92.95.4 5.4 ±± 0.90.92.1 2.1 ±± 0.60.61.8 1.8 ±± 0.90.9Stroke or death Stroke or death 
(%)(%)

> 80> 80
(n=131)(n=131)

7070--7979
(n=680)(n=680)

6060--6969
(n=498)(n=498)

> 80> 80
(n=131)(n=131)

7070--7979
(n=680)(n=680)

6060--6969
(n=498)(n=498)

< 60< 60
(n=231)(n=231)

EventEvent

Values are mean ± SEM



Problems with CRESTProblems with CREST

•• Inexperience… learning curveInexperience… learning curve
•• Early start (first CAS 5 yrs earlier)Early start (first CAS 5 yrs earlier)
•• First generation technologyFirst generation technology
•• Stent and filter now rarely usedStent and filter now rarely used
•• Judgment and patient selection evolutionJudgment and patient selection evolution



•• ““Equipoise”Equipoise”
•• New & evolving technologyNew & evolving technology

Worshiping at the Shrine of Worshiping at the Shrine of 
the RPCT…the RPCT…





•• We will learn from all trials, CREST will We will learn from all trials, CREST will 
teach us much, but…teach us much, but…

•• Randomizes Prospective Controlled Trials Randomizes Prospective Controlled Trials 
May NOT Be The Answer for future study May NOT Be The Answer for future study 
of these of these complementarycomplementary procedures procedures 
where equipoise is not establishedwhere equipoise is not established

Lessons from  CAS TrialsLessons from  CAS Trials



CARESSCARESS

PHASE ONEPHASE ONE
PROSPECTIVE, MULTICENTERPROSPECTIVE, MULTICENTER

COHORT STUDYCOHORT STUDY

CAROTID REVASCULARIZATION

ENDARTERECTOMY vs.
STENTING SYSTEM

CACAROTIDROTID RREVASCULARIZATIONEVASCULARIZATION

EENDARTERECTOMYNDARTERECTOMY vs.vs.
SSTENTINGTENTING SSYSTEMYSTEM



FEASIBILITY STUDYFEASIBILITY STUDY
•• Low risk patients NOT CREST CANDIDATESLow risk patients NOT CREST CANDIDATES

•• Design:  NonDesign:  Non--randomized concurrent controlsrandomized concurrent controls

•• 20 sites20 sites

•• 450 patients, 300 CEA, 150 Stent450 patients, 300 CEA, 150 Stent

•• Purpose is to determine CEA event rates for Purpose is to determine CEA event rates for 
pivotal study designpivotal study design

•• BSC BSC WallstentWallstent / / PercuSurgePercuSurge protection deviceprotection device

CARESSCARESS



CARESSCARESS
30-DAY OUTCOMES3030--DAY OUTCOMESDAY OUTCOMES

2%2%3%3%
STROKE STROKE //
DEATH DEATH //

MIMI

2%2%2%2%
STROKESTROKE //

DEATHDEATH

STENTSTENTCEACEA

AHA 2003 WHITE et alAHA 2003 WHITE et al



Thank You!Thank You!


