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Carotid Disease Epidemiology (United States)

2.46 million with >50%
carotid stenosis?
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74,000 172,009 266000 1,510,000
Undiagnosed Dijzieipiesiael/ yr Diagnosge/yre Undiagnosed

438,000 diagnosed/yr

Numbers reflect epidemiology of United States only.

Primary Prevention of Ischemic Stroke, Circulation, 2001;103:163-182.

Endarterectomy for Asymptomatic Carotid Artery Stenosis, JAMA, 1995. Vol 273, No. 18. P.1421-1428.
New Insights on Stroke Prevention in Patients without Symptoms. London, Ontario. June 7, 2000.
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* /2 year old male with prior history of coronary artery
disease (CABG 8 years ago), hypertension,
hyperlipidemia, and diabetes mellitus presents to you
for evaluation of asymptomatic severe carotid
disease. He denies any prior history of stroke or TIA.
He has no chest pain or shortness of breath. He is
currently taking aspirin 81mg, simvastatin 40mg, and
lisinopril 20mg.

In addition to exercise you recommend:

1) Continued medical therapy until he has a stroke
2) Immediate CEA

3) Immediate carotid stenting

4) Either CEA or stent

5) Add plavix only



2011
ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/SCAI/SIR/SNIS/SVM/
SVS Guideline on the Management of Patients With Extracranial Carotid and

Vertebral Artery Disease: A Report of the American College of Cardiology

CLASS lla
1. ltisreaso perfor asymptomatic patients who have
U

tenosis eAnternal carotid artery if the risk of
MI, and death is low (74,76,359,361-363).

CLASS lib
1. Prophylactic

with asyptomas
with medical therapy alone in this situation is not well

established (360). (Level of Evidence: B)




Carotid endarterectomy for asymptomatic carotid stenosis
(Review)

Chambers BR, Donnan G

AUTHORS® CONCLUSIONS

Implications for practice

shows that in patients with asymptomatic

1 % per year absolute risk reduction about a 3% perioperative stroke or death

sk of ipsilateral stroke, and any stroke, by

r three years. However, the absolute risk

roximately 1% perannum over the first few

vo largest and most recent trials) but

ger follow up. Any benefit would be

rative complication rate and only those

centres with complication rates of 3% or less should contemplate

performing CEA in asympromatic patients. Whilst there is clear

benefit for men, CEA did not appear to help women but it is

possible that there could be a positive effect with longer follow up.

At present, there is insufficient evidence on whether the surgical

oucomes are different in older and younger people, and in patients

with different degrees of stenosis. Longer follow up of patients in

existing trials or recruitment of additional patients should help
clarify these points.
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Medical (Nonsurgical) Intervention Alone Is Now Best for
Prevention of Stroke Associated With Asymptomatic Severe
Carotid Stenosis
Results of a Systematic Review and Analysis

Anne L. Abbott, PhD, MBBS. FRACP

(Stroke. 2009:40:e573-e583.)




Method

Method

Literature Search
A Medline literature search was performed for prospective studies of
direct imaging identified nonoperated, angioplasty/stenting-free,

asymptomatic severe (nonsubcategorized 50% to 75% +) proximal
ICA stenosis with sufficient original data to calculate an average
: _stroke (F ; inf. orrhage). To




Medical (Nonsurgical) Intervention Alone Is Now Best for
Prevention of Stroke Associated With Asymptomatic Severe
Carotid Stenosis
Results of a Systematic Review and Analysis

Anne L. Abbott, PhD. MBBS. FRACP

M
4.0 Weighted regression line equation; y = 2.83 - 0.0637 x

P’ for slope & Y intercept < 0.0012, r?=0.312
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Medical (Nonsurgical) Intervention Alone Is Now Best for
Prevention of Stroke Associated With Asymptomatic Severe
Carotid Stenosis

Results of a Systematic Review and Analysis

Anne L. Abbott, PhD, MBBS, FRACP

Table 1. Average Annual Stroke +/—TIA Rates of Patients With Asymptomatic Severe (>50%) Carotid Stenosis Managed With
Medical Intervention Alone (%)*

Ipsilateral Stroke Ipsilateral Stroke/TIA Any Territory Stroke Any Territory Stroke/TIA

Study Sample Size Raw Data KM Estimates Raw Data KM Estimates Raw Data KM Estimates Raw Data KM Estimates
Johnson, 19857 121 3.3 19.0 .
Toronto, 19862 113 0 7.9 (all TIA) oois 19 & 10.7 11.0
VACS, 1993 233 24 s 5.2 3t 3.0 % 6.1

ACAS, 1995" 834 2.3 : 4.5 ; 3.8

ECST, 199577 127 2.3 R N 3k

ACBS, 19977® 357 1.2 i : : 2.1

CHS, 1998% 185 1.3 ; S R 26

NASCET, 20003 216 o
ACSRS, 2005 1115 1.3
ASED, 2005%° 202 N’
SMART, 2007*' 221




Severity of Asymptomatic Carotid Stenosis and Risk of
Ipsilateral Hemispheric Ischaemic Events: Results from the
ACSRS Study

A.N. Nicolaides,"** S.K. Kakkos,' M. Griffin," M. Sabetai,’ S. Dhanijil," T. Tegos,'
D.J. Thomas,? A. Giannoukas,’ G. Geroulakos,® N. Georgiou,* S. Francis,’
E. loannidou,” C.J. Doré® and For the Asymptomatic Carotid Stenosis and Risk of
Stroke (ACSRS) Study Group

Objectives. This study determines the risk of ipsilateral ischaemic neurological events in relation to the degree of
asymptomatic carotid stenosis and other risk factors.

Results. The relationship between ICA stenosis and event rate is linear when stenosis is expressed by the ECST method, but
S-shaped if expressi . . CI 1.21-2.15),
history of contralate -3 risk factors: Vo CI 1.23-3.65)
were independent p (7.3% annual
event rate and 4.39 stroke rate).

-The combination of these three risk factors can
identify a high-risx qroup (7.3% annual

event rate and 4.3% annual stroke rate) and 2
low risk group (z.3% annual event rate and 0.7%
annual stroke rate).

Eur ] Vasc Endovasc Surg 30, 275-284 (2005)



The incidence of ipsilateral ischemic
hemispheric events
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Eur ] Vasc Endovasc Surg 30, 275-284 (2005)
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Medical (Nonsurgical) Intervention Alone Is Now Best for
Prevention of Stroke Associated With Asymptomatic Severe

Many of you will be horrified with what you find;
small, poorly controlled studies of patients with no neuro-
logical examination, lots of crossovers, unclear duplex find-
ings, and many minor carotid lesions. We are being told that
the answer has been “discovered” through a review of these
earlier studies.

P. Schneider
Honolulu, United States

EurJ¥asc Endovasc Suig (2010)40, 678680 E-mail address: Peterschneidermd@aol.com
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Low Risk of Ipsilateral Stroke in Patients With Asymptomatic Carotid Stenosis
on Best Medical Treatment : A Prospective, Population-Based Study
[ ars Marquardt. Olivia £~ Gesaghtv. Zivah Mehta and Peter M. Rothwell

Conclusions—In the first study of the progne asymptomatic carotid stenosis to be initiated in the last 10 years,
the risk of stroke on intensive contempo al treatment was low. Larger studies are required to determine
whether this apparent improvement in progin s generalizable. (Stroke. 2010:41:¢11-¢17.)
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Low Risk of Ipsilateral Stroke in Patients With Asy mptomatlc ( arotid Stenosis
on Best Medical Treatment : A Prosps 3
[ars Marquardt. Olivia C. G

Of the 1153 imaged
at least 1 carotid bf
symptomatic carotid }

stenosis, with about a oI our patients having an asymp-
tomatic carotid stenosis 0% to 99%.




The NEW ENGLAND
JOURNAL of MEDICINE

QCTOBER 7, 2004

Protected Carotid-Artery Stenting versus Endarterectomy
in High-Risk Patients

the luminal diameter, and patients with asymptom-
atic carotid-artery stenosis were required to have a
stenosis of at lea n color duplex ultra-
sonography. Each center had a vascular laboratory

Freedom from Major Adverse Events (%)
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ESTABLISHED IN 1812 JULY 1, 2010 VOL. 363 NO. 1

Stenting versus Endarterectomy for Treatment

of Carotid-Artery Stenosis

Table 1. Baseline Characteristics of the Study Population, According to Treatment Group.*

Carotid-Artery Stenting  Carotid Endarterectomy
Characteristic (N=1262) (N=1240)

Percent stenosis at randomization
Moderate (<70%)
Severe (=70%)




CREST
Primary Endpoint —All Stroke

% Event Free

1.0\t

0.9
0.8
0.7
— CAS
— CEA
0.6
0 1 2 3 4

Follow-up Time (Years)



Ipsilateral Stroke After Peri-procedural
Period <4 years

CAS vs. CEA Hazard Ratio, 95% CI P value
2.0vs. 2.4% 0.94 (0.50-1.76) 0.85




Primary Endpoint Peri-procedural
Components

Any death, stroke, or Ml within peri-procedural period

CAS vs. CEA Hazard Ratio, 95% CI P value

5.2 vs 4.5% 1.18 (0.82-1.68) 0.38



Primary Endpoint <4 Years

Any stroke, MI, or death within peri-procedural period plus
Ipsilateral stroke thereafter

CAS vs. CEA Hazard Ratio, 95% CI P value
7.2 VS 6.8% 1.11 (0.81-1.51) 0.51




Components of the Primary Endpoint

CAS vs. CEA Hazard Ratio, 95% CI P value
All
Stroke 4.1 vs. 2.3% 1.79 (1.14-2.82) 0.01
Major
Stroke 0.9vs. 0.7% 1.35 (0.54-3.36) 0.52

M 1.1vs. 2.3% 0.50 (0.26-0.94) ook!



JOURNAL OF THE AMERICAN HEART ASSOCIATION

Myocardial Infarction After Carotid Stenting and Endarterectomy : Results

From the Carotid Revascularization Endarterectomy Versus Stenting Trial
Joseph L. Blackshear, Donald E. Cutlip. Gary S. Roubin, Michael D. Hill, Pierre P.
Leimgruber. Richard J. Begg. David J. Cohen. John F. Eidt, Craig R. Narins, Ronald
J. Prineas, Stephen P. Glasser, Jenifer H. Voeks, Thomas G. Brott and for the CREST
Investigators

Conclusions—In patients randomized to carotid endarterectomy versus carotid artery stenting, both MI and biomarker+
only were more common with carotid endarterectomy. Although the levels of biomarker elevation were modest, both
events were independently associated with increased future mortality and remain an important consideration in choosing
the mode of carotid revascularization or medical therapy.

I Vb
| -
[
-
w 0-4 — No MI ~=== MI protocol —  Biomarker + only
°
0.2
n=2440 2261 1604 933 321
n=42 33 23 13 5
0.0-0=20 19 : 16 : 6 2
0 1 2 3 4

Follow—up Time (years)



CAROTID STENOSIS: TO REVASCULARIZE,
OR NOT TO REVASCULARIZE: THAT IS
THE QUESTION

Bart M. Demaerschalk, Scottsdale, AZ; George
Howard, Birmingham, AL; Thomas G. Brott,
Jacksonville, FL: In their editorial, Drs. Marquardt

However, we found no evidence of treatment ef-

fect by symtomatic status for stroke and death.

Our conclusions differ sub ly from those of
Drs. Marquardt and Barnet @ ndarterectomy
and stenting have an import: o to play in the
management of carotid stenosis. Clinicians and their

patients now have 2 safe and effective options® for

revascularization of the carotid artery.

Neurology 78 January 24, 2012




The Path to Personalized Medicine

Margaret A. Hamburg, M.D., and Francis S. Collins, M.D., Ph.D.

Dynamic Approach
Utilizing

Every Plece of Information



First Ischemic Stroke
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tro e Association

A Division of American "

JOURNAL OF THE AMURICAN HeAanmT ASSOCIATION Heart Association

Racial-Ethnic Disparities in Stroke Care: The American Experience : A
Statement for Healthcare Professionals From the American Heart
Association/American Stroke Association
Salvador Cruz-Flores, Alejandro Rabnstein, Jose Biller, Mitchell S.V. Elkind, Patrick
Griffith, Philip B. Gorelick, George Howard, Enrique C. Leira, Lewis B. Morgenstern,
Bruce Ovbiagele, Eric Peterson, Wayne Rosamond, Brian Trimble and Amy |
Valderrama

Whites Hispanics Blacks/AA  American
Indians




The proportion of respondents who were able to
Identify 5 stroke warning signs and recognize the
need to call 9-1-1 (n=72,000)

45
40
35
30
25
20
15
10

Whites Blacks/AA Hispanics

Centers for Disease Control and Pr

waming svmptoms: 13 states and the District of Columb

Wi
WMWR Morh Mortal WEIv Rep. 2008:57:48 83



Patient preference survey in the management of
asymptomatic carotid stenosis

Gayani S. Jayasooriya, BSc, MBBS, Joseph Shalhoub, BSc, MBBS, MRCS,
Ankur Thapar, BSc, MBBS, MRCS, and Alun H. Davies, MA, DM, FRCS, London, United Kingdom

disease. Patients were asked to imagine their duplex revealed a 70% unilateral carotid stenosis. Five-year stroke or death
risks of 11% were quoted for best medical therapy. The perioperative stroke or death rates quoted were 3% for
endarterectomy and 3% to 5% for stenting, based on best current evidence. No physician interaction was allowed to
minimize clinician bias. Responses for treatment preference and reasoning were analyzed using appropriate statistical

Death & Stroke

Medical Therapy: 11%

CEA: 3%

CAS: 3-5%

Charing Cross Patient Survey

2011;53:1466-72.)



Percent on Dual Anti-platelet Therapy

90%

88%

86%

84%

Reality of Medical Therapy

00 00% 89.80%

Months after ACS and Coronary Stenting

(Circulation. 2010:122:1017-1025.)




The Path to Personalized Medicine

Margaret A. Hamburg, M.D., and Francis S. Collins, M.D., Ph.D.

* Clinical characteristics

* Anatomy

* Operator experience

* Degree of stenosis (>80% angiographically)
* Life expectancy

* Prior history of TIA or stroke



Medical Therapy and
Revascularization Should
Compliment Each Other and not
Compete



Thank you!



Carotid Artery Stenting Versus CEA



ARTICLES

Analysis of pooled data from the randomised controlled trials of
endarterectomy for symptomatic carotid stenosis

P M Rothwell, M Eliasziw, S A Gutnikov, A J Fox, D W Taylor, M R Mayberg, C P Warlow, H J M Barnett, for the Carotid
Endarterectomy Trialists” Collaboration

Trial NASCET p*

Outcome
Stroke or death

=70% 17/249 6-8% (4-0-10-7) 14/261  5-4% (3-0-8-8) 5/71  7-0% (2-3-15.7) 36/581 6-2% (4-4-8-5)  0-58

<50% 73/1044 6-9% (5-4-8-6) 43/663 6-5% (4-7-8-6) 0/0 - 116/1707 6-7% (5-6-8-0)
50-69% 3 /37 10-0% (6-9-13-1) 30/421 7-1% (4-8-10-0) 2/20 10-0% (1-2-3-2) 69/812 8:4% (6-6-10-5)
=70% 17/249 6-8% (4-0-10-7) 14/261 5-4% (3-0-8-8) 5/71 7-0% (2-3-15-7) 36/581 6-:2% (4-4-8-5)
Near-occlusion 3/78 3-8% (0-8-10-8) 5/70 7-1% (2-4-15-0) 0/0 - 8/148 5-4% (2-4 -10-4)
Total 130/1742 7-5% (6-3-8-8) 92/1415 6:5% (5-:3-7-9) 7/91 7-7% (3-1-15-2) 229/3248 7-1% (6-3-8-1)
Death

<50% 10/1044 0-9% (0-5-1-7) 7/663 1-1% (0-4-2-2) 0/0 - 17/4707 1:0% (0-6-1-6)
50-69% 6/371 1-5% (0-6-3-3) 6/421 1-4% (0-5-3-1) 0/20 0% (0-16-8) 12/812 1:4% (0-8-2-5)
=70% 1/249 0-4% (0-12-2) 1/261 0-4% (0-2-1) /A 4-2% (0-8-11-9) 5/581 0-9% (0-3-2-0)
Near-occlusion 0/78 0% (0-4-6) 1/70 1-4% (0-7-7) 0/0 - 1/148 0-7% (0-3-7)
Total 17/1742 1-0% (0-6-1-6) 15/1415 1-1% (0-6-1-7) 3/91 3-3% (0-7-9-3) 35/3248 1-1% (0-8-1-5)

Data are number/events/number/patients, and percentage risk (95% Cl). ¥Heterogeneity.




Carotid endarterectomy for asymptomatic carotid stenosis
(Review)

Chambers BR, Donnan G

This is a reprint of a Cochrane review, prepared and maintained

AUTHORS® CONCLUSIONS

Implications for practice

This systemaric review shows that in patients with asymptomatic
carotid stenosis, despite about a 3% perioperative stroke or death
rate, CEA reduces the risk of ipsilateral stroke, and any stroke, by
approximately 30% over three years. However, the absolute risk
ately 19 per annum over the first few
jo largest and most recent trials) but
rer follow up. Any benefit would be
caDy Ay yerative complication rate and only those
centres with complication rates of 3% or less should contemplate
performing CEA in asymptomatic patients. Whilst there is clear
benefit for men, CEA did not appear to help women but it is
possible that there could be a positive effect with longer follow up.
At present, there is insufficient evidence on whether the surgical
oucomes are different in older and younger people, and in patients
with different degrees of stenosis. Longer follow up of patients in
existing trials or recruitment of additional patients should help
clarify these points.




Moderate to High Risk Patients Were
Excluded from CEA Randomized Trials

Original Contributions

Endarterectomy for Asymptomatic
Carotid Artery Stenosis

Executive Committee for the Asymptomatic Carotid 4 a dlS'

iﬁiﬁ&?ﬁﬁ?ﬁ‘éﬁfﬁ‘ﬁé&?&ﬁiﬁﬁ order that could seriously complicate surgery;
y art.cry_-t(»arﬁeg em' ism or cm)txd I . 2
oedusion s the nital event. Progression inith o1 @ condition that could prevent continuing
to occlusion is unpredictable and can be

disastrous; at the time of occlusion, dis- partICIPatlon Oor was llkely tO pI’OdU.CG
e ey et d1sability or death within 5 years. (Detailed

tomatic Carotid Atherosclerosis Study appears at the

and of this article o . . 1 . . . 1 .
Reprint reques:s to Stroke Center and Department of 1nf0| I I Iatlon regar lng e lgl 1 lty an

Neurology, Bowman Gray School of Medicing of Wake g

Forest University, Medical Center Bivd, Winston-

B exclusion 1s available on request from the
JAMA, May 10, 1995—Vol 273, Nc 18 Corresp()nding authOI'.)
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Medical Complications Associated With Carotid Endarterectomy
Maurizio Paciaroni, Michael Eliasziw, L. Jaap Kappelle, Jane W. Finan, Gary G.
Ferguson and Henry J. M. Barmett
Stroke 1999:30;1759-1763

surgical Arm Medical Arm
(n=1415) (n=1433)

Surgical Arm Medical Arm
(n=1415) (n=1433)

Mild Moderate Severe  Total (%) Total (%)
Cardiovascular disorders 115 (8.1) 17(1.2)

Hypertension
Hypotension
Sudden death
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The North American Symptomatic Carotid Endarterectomy Trial : Surgical
Results in 1415 Patients
Gary G. Ferguson, Michael Eliasziw, Hugh W. K. Barr. G. Patrick Clagett. Robert W.
Barnes. M. Christopher Wallace. D. Wayne Taylor, R. Brian Havnes. Jane W. Finan,
Vladimir C. Hachinski and Henry J. M. Bamnett
Stroke 1999:30:1751-1758

Summary of Perioperative Wound Complications ABLE 4. Summary of Perioperative Cranial Nerve Injuries

Severity Severity

Complication  Mild Moderate Severe Total Injury Mild Moderate Severe Total

Risk (n=1415) 54% 37%  03% 9.3% | M| Risk (n=1415) 7.9%  0.7% 8.6%




American Stroke

S t r()l(e Association.. 3

A Division of American 0

JOURNAL OF THE AMERICAN HEART ASSOCIATION Heart Association

The North American Symptomatic Carotid Endarterectomy Trial : Surgical
Results in 1415 Partients
Gary G. Ferguson. Michael Eliasziw, Hugh W. K. Barr, G. Patrick Clagett. Robert W.
Barnes. M. Christopher Wallace. D. Wayne Taylor, R. Brian Havnes. Jane W. Finan,
Vladimir C. Hachinski and Henry J. M. Bamnett
Stroke 1999:30:1751-1758

Moderate Severe All

Stenosis Stenosis Patients
Characteristics (n=1087) (n=328)  (n=141%)

Anesthetic technique
General 92% 96% 93%

Electroencephalography
Carofid stump pressure
Evoked potentials
Transcranial Doppler
Intraluminal shunting
Clamp time in unshunted patients, min







Carotid Stent-s

Upported Angioplasty:

A Nevurovascular Int ;
Prevent s":'r(\;enhon to

G . .
ary S. Roubin, MD, PhD, Sanjay Yadav, MD, Sri S. lyer, MD, and Jirri Vitek. MD

Obslmdive. carotid artery disease is responsible for 60%
of strokes in the United States and is the third major
cause of death. Stent-supported carotid arfery angio-
plasty has the potential to prevent stroke in thousands
of patients and offers a number of potential advantages
over surgical revascularization (carofid endarterec-
tomy). Results of the prospective observational study ot
the University of Alabama at Birmingham indicate thot
carofid stent-supported angioplasty is safe and proba-
bly effective in reducing stroke in patients with high-risk
cerebrovasculor  disease. Technical success was
achieved in 99% of 146 procoduros;.210 stents were
placed in 152 vessels, with only 1 instance of stent
bosis. The rate of major in-hospital complications
—only 1 and 2 major

low
suffered minor strokes, but only

ients
strokes. Seven panien’s S0 ' When compared with

9 left with minor wea
were e s

e

a projected complication rate of 6% had these patients
undergone carotid endarterectomy, stenting resulted in
fewer major events. At 6-month follow-up, 69 of 74 pa-
fients were evaluated by angiogrophy or ultrasound,
which detected 8 cases of stent deformation and o re-
stenosis rate of < 5%. Because of these instances of stent
deformation, use of the Palmaz (biliary) stent was dis-
continued. Although 1 patient had a transient ischemic
attack, no strokes occurred during follow-up. To date,
carofid stenting is an investigational procedure. Cordio-
vascular interventionalists, indushz, ':nd Oh: FIDA o? e:;.
couraged to validate this approach froug clinical e

i:;. However, improvements in fechnique, devices, and
adjunctive therapies are needod before the method can

A domized trials.
be tested in mn(Am J Cardiol 1996;78(suppl 3A):8-12}

——
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SAPPHIRE
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CREST
NIH
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Lifetime endovascular requirements
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SAPPHIRI ' review
|or

Carotid artery stenting ~  sisted
sacee  Versus surgery: adequate .o

. done at
comparisons?
EVA-3S® is of

' i ictrunks;
A moratorium on carotid artery [ "™

5 not
stenting (CAS) has been recently

2010 1710 A minimum of 50 total stenting procedures,
of which at least ten should be in the carotid
artery; tutor-assisted procedures allowed for
interventionalists with insufficient experience

as—arotia Marco Roffi, Horst Sievert,
angioplasty: William A Gray, Christopher | White,

Symptomati . . . . s
apprrees: Giovanni Torsello, Piergiorgio Cao,

endaterecto Bernhard Reimers, Klaus Mathias,

SPACE) stud . 3 =
pricD=v Carlo Setacci, Claudio Schénholz,

Daniel G Clair, Martin Schillinger,

f carotid

Table: Requ | . 2
endarterect I1iS Grunwald, Marc Bosiers, =

EVA—SS Lancet, Vol 9, April 2000
Europe (France)



vs. Stenting Trial (CREST)

R.W. Hobson, II'", and T.G. Brott ">*

Clinical trial protocols

Design of the Carotid Revascularization Endarterectomy

A.). Sheffet!, G. Roubin?, G. Howard®, V. Howard®, W. Moore?, J.F. Meschia”,

Rationale Carotid endarterectomy(CEA)and medicaltherapy
were shown superior to medical therapy alone for sympto-
matic (=50%) and asymptomatic (=60%) stenosis. Carotid
angioplasty stenting (CAS) offers a less invasive altemative.
Establishing safety, efficacy, and durability of CAS requires
rigorous comparison with CEA in symptomatic and asympto-
matic patients.

Aims The objective is to compare the efficacy of CAS versus
CEA in patients with symptomatic (=50%) or asymptomatic
(=60%) extracranial carotid stenosis.

Design The Carotid Revascularization Endarterectomy vs.
Stenting Trial (CREST) is a prospective, randomized, parallel,
two-arm, multi-center trial with blinded endpoint adjudica-
tion. Primary endpoints are analyzed using standard time-to-
event statistical modeling with adjustment formajor baseline
covariates. Primary analysis is on an intent-to-treat basis.
Study Outcomes The primary outcome is the occurrence of
any stroke, myocardial infarction, or death during a 30-day
peri-procedural period, and ipsilateral stroke during follow-
upofuptofouryears. Secondaryoutcomesincluderestenosis

ot

Introduction

Carotid endarterectomy (CEA) is a standard treatment for
prevention of stroke depending upon severity of carotid
stenosis and other preoperative factors (1, 2). Carotid artery
stenting (CAS) isan alternative to CEA, but the relative efficacy
of these procedures is not well described. Early randomized
clinical trials (RCTs) werecriticized for inadequate sample size,
sub-optimal interventionalist experience, inconsistent use of
anti-platelet medications, absence of an anti-embolic device,
and incomplete enrollment (3-5). The Carotid Revasculariza-
tion Endarterectomy vs. Stenting Trial (CREST ) was designed
to minimize the impact of these issues, and is the only RCT to
enroll symptomatic and asymptomatic patients.

Method

Design

CREST is a prospective, randomized, multi- center trial, with
blinded endpoint adjudication, designed to compare the



CREST Trial
CAS CEA
(n=1262) (n=1240)

Age 69 61¢)
Female (%) 36 34
Asymptomatic (%) 47 47
Hypertension (%) 86 86
Diabetes (%) 30 {0)
Dyslipidemia (%) 82 85
Current Smoker (%) 26 26
CVD (%) 41 43
Systolic BP, mean mmHg 142 141
% stenosis > 70% 85 87
Days from qualifying event
(for symptomatic subjects) 20 25



Primary Endpoint Peri-procedural
Components

Any death, stroke, or Ml within peri-procedural period

CAS vs. CEA Hazard Ratio, 95% CI P value

5.2 vs 4.5% 1.18 (0.82-1.68) 0.38



Primary Endpoint <4 Years

Any stroke, MI, or death within peri-procedural period plus
Ipsilateral stroke thereafter

CAS vs. CEA Hazard Ratio, 95% CI P value
7.2 VS 6.8% 1.11 (0.81-1.51) 0.51




Components of the Primary Endpoint

CAS vs. CEA Hazard Ratio, 95% CI P value
All
Stroke 4.1 vs. 2.3% 1.79 (1.14-2.82) 0.01
Major
Stroke 0.9vs. 0.7% 1.35 (0.54-3.36) 0.52

M 1.1vs. 2.3% 0.50 (0.26-0.94) ook!
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Myocardial Infarction After Carotid Stenting and Endarterectomy : Results

From the Carotid Revascularization Endarterectomy Versus Stenting Trial
Joseph L. Blackshear, Donald E. Cutlip. Gary S. Roubin, Michael D. Hill, Pierre P.
Leimgruber. Richard J. Begg. David J. Cohen. John F. Eidt, Craig R. Narins, Ronald
J. Prineas, Stephen P. Glasser, Jenifer H. Voeks, Thomas G. Brott and for the CREST
Investigators

Conclusions—In patients randomized to carotid endarterectomy versus carotid artery stenting, both MI and biomarker+
only were more common with carotid endarterectomy. Although the levels of biomarker elevation were modest, both
events were independently associated with increased future mortality and remain an important consideration in choosing
the mode of carotid revascularization or medical therapy.
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Cranial Nerve Palsies
Peri-procedural

CAS vs. CEA Hazard Ratio, 95% CI P value

0.3 vs. 4.8% 0.70 (0.02-0.18) <0.0001



Interaction with Age

Hazard Ratio
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. . RLLL Pilot Error to Blame in Deadly Flight Accident
Y. Jet crash called 'miracle on the |Last February
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30-Day Event Rates

MACE (Death, CVA, MI) Clinical Trails Comparison
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THANK YOU!



