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Nothing to Disclose



Carotid Clinical Trials Update: Method:

y

A Background/History Clinical trials for Carotid Stenosis

A Review ClinicalTrials.gov to identify recent Ongoing/Compl€tedcal trials for
CarotidStenosis

A gtjmmary Most ImpactfuiRecent Ongoing/Completed Clinical trials for Carotid
enosis

ECST measurement (% stenosis)

NASCET measuremen t (% stenosis)




Carotid stenosis/Carotid endarterectomy
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Any Ipsilateral Stroke, 70-99% Stenosis Any Ipsilateral Stroke, 50-69% Stenosis

Proportion without Events
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No. AT Risk

Surgical 300 290 ) 247
therapy

Medical 275 249 218 207
therapy

NG, AT Risk
Surgical
therapy

Medical
therapy

Simultaneous European Carotid Surgery Trial (ECST) produced similar results



Asymptomatic Carotid Surgery Trial

Event Risk Reduction -value p
|psilateral stroke/death 53% 0.004
Major ipsilateral stroke/death 43% 0.12

i{A] Any typs of stroke or pedaperatlve death
100

Immediate §-4.23% (5E 0-70)

Cefermed 11-78% (SE 1-007

Difference 5-35% [26% C| 2967 -TH)

=4 38, p<D-0l01




Stroke and Death at 5Years

NASCE
ICA Stenosis Medical Group Surgical Group  NNT*
70%- 99% 26.1% 12.%% 8
50%- 69% A 15.7% 15
<50% 18.7% 14.%% 26
ACAS 11% 5.1% 19

*NNT is the number of patients needed to treat to prevent one stroke.



ClinicalTrials.gov

A Registryand Results database of clinical trials developed and maintained by the
National Library of Medicine in response to The Food and Drug Modernization Act
(FDAMA), Section 113, passed by Congress in 1997.

A Each study record includes a summary of the study protocol, including the
purpose, recruitment status, and eligibilityiteria.

A Sponsor®r investigators of certain clinical trials are required by U.S. law to
register their trials on and submit summary resultimicalTrials.gov

A Other countries also require registration.



ClinicalTrials.gov

A Released by the National Institutes of Health in 2000 for use by
researchers, industry and the public.

A 2005: International Committee of Medical Journal Editors issued a
requirement for trial registration.

A As of December, 2021 there were 399 Sdiaical trialsfrom around
the world indexedand searchable by key words.

A 261 for Carotid Stenosis



ClinicalTrials.govlypeof Studies for Carotid Stenos(s=261)*

@ Device mProcedure @Drug MEBlood Test @Diagnostics @ Miscellenous

*Accessed Dec 28, 2021
Key word: Carotid Stenos



ClinicalTrials.govSource of Studies for carotid Stenogrs=261)*

@ Single Institution @Industry @ Multi Institution

*Accessed Dec 28, 2021
Key word: Carotid Stenosis



ClinicalTrials.govstudy Status for Studies of Carotid
Stenosign=261)*

@ Terminated/Suspended Withdrawn B Completed ® Unknown @ Recruiting@ Not yet recruiting@d Active/Not recruiting

*Accessed Dec 28, 2021
Key word: Carotid Stenosis



Compliance ClinicalTrials.gov: Not good

AOf 4209 clinical trials due to report results ovel
aone-yearperiod during 2018 and 2019722
(40.9%Xid so within therequired tyear
deadline.

AOnly 63-8% (2686) ever reported results

Alndust_ry sponsors wermore likely to be
compliant than noAndustry, norUS

e T Government sponsor®R3-08 [95% Cl 2:-§2
Months after Primary Completion Date 3 . 7 ﬂ)

e L Lo ASponsorsunning large numbers of trials were
NIH 1895 1828 1323 925 544 212

oer 2 s w2 8 7 more likely to be compliant than smaller
sponsors (OR 11-84 [9¢@36-99]).
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N EnglJ Med 2015; 372:1031039 Lancet 2020; 395, 10224: 3@69



Endarterectomy vs stenting in patients with severe symptomatic
carotid stenosis (EVA 3S)*

NCT0019039¢

A 30 French centers

A >60% symptomatic carotid stenosis

A Randomizednoninferiority design

A Stenting:transfemora) ASA andlopidgrelor
ticlopidine3 days prior and 30 days post stent

A CEA: per surgical routine

A 1°endpoint: composite any stroke or death <30 day il

A 20 endpoints: multiple composites of any stroke,
Ipsilateral stroke, MI, death <30 days and up to 4yrs

A Stopped for futility and safety after 527 patients
randomized

rwent endarterectomy

*N Engld Med 2006;355: 1498501



Results: Endarterectomg stenting in patients with severe
symptomatic carotid stenosis (EVA*3S

QOutcome Event

Nonfatal stroke

Symptoms lasting 7 days or more
Nondisabling
Disabling§
| Death
Fatal stroke
Other cause
Any stroke or death
| Any disabling stroke or death
Transient ischemic attack

Myocardial infarction®*

Endarterectomy
(N =259)

Stenting
(N=261)

no. of patients (%6)

7 (2.7
6 (2.3)
5 (2.3)
1 (0.4)
3 (1.2)
2 (0.3)1
l (oa'1
0 (3.9)
(l 5)
2 (0.

2 LO.S}

23 (8.8)7

20 (7

16 (6.1)
7 (2.0
2 (0.8)

Unadjusted
Relative Risk
(95% ClI)

3.3 (1.4-75)

0.7 (0.1-3.9)

1 (0.4)}%

1 (0.4)]

25 (9.6
9 (3.4)

(2.3]

L (0.4

2.5 (1.2-5.1)
2.2 (0.7-7.2)
3.0 (0.6-14.6)
0.5 (0.04-5.4)

*N Engld Med 2006;355: 1498501



Stentprotectedangioplasty versus carotid endarterectomy in
symptomatic patients: mndomisedon-inferioritytrial (SPACE)*

ARandomized, intention to treat, non inferiority study; symptomatic >70% stenosis
Alnternationalstandardrandomizedcontrolled trial number ISRCTN57874028
AGerman trial with 1200 randomized (605 CAS, 595 CEA)

A 1183 analyzed

Al endpoint: ipsilateral stroke or death from randomization to 30 dagstprocedure
A6.84% CAS vs 6.34 CEA; p valuadworinferiority: 0.09

AAuthorconclusiontt { t Ifailel to prove norinferiority of carotidartery stenting
compared with carotid endarterectomy for theeriproceduralcomplication rate. The
results of this trial do not justify the widespread use in the stierin of carotid
artery stenting for treatment of carotidrtery stenose® €

*Lancet Neurology2006; 368:123247



2-Year Results: Steptotectedangioplasty versus carotid
endarterectomy in symptomatic patientscaamdomisechon-
inferiority trial SPACE)*

15 71 HR 1-10(95% Cl 0-77-1.57) 27 HR 1.10 (95% Cl 0-75-1-61)
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at risk Number
B CEA 589 523 508 497 479 470 464 459 at risk
B CAS 607 526 515 509 494 490 484 474 CEA 524 509 499 485 476 471 465

- - "AS 607 528 518 510 498 493 488 480

Any stroke Anystroke or death up to day 30 and ipsilateral
ischemicstroke after day30

*Lancet Neurology2008; 7:89302



SapphirgNCT00231270)

AStent with embolic protection vs CEA

APts high risk for CEA (symptomatic >50% and asymptomatic >80% IC+
stenosis

Alndustry sponsored with Industry reps on steering committee
A334 patients; non inferiority design

AEndpoints composite stroke, death, Ml within 30 days and death,
Ipsilateral stroke at 3 years.

ABottom line: No difference at 3 years

N Engld Med 2008;358:15%2579



ARandomized, NIH funded, clinical trial
ACAS vs CEA

Carotid Revascularization Endarterectomy Versus

Stenting Trial (CRBST
(NCT00004732

ASymptomatic (>50% stenosis)and asymptomatic (>60% stenosis) patie

A

Primary endpoint: AnfPeriproceduralbtroke, Myocardial Infarction, or

Death During a 3day Pertprocedural Period, anBostprocedural
psilateral Stroke Thereafter, up teydars. [TimeFrame:30 days and 4

years]



CREST: Consort Diagram*

2522 Patients underwent randomization

1271 Were assigned to CAS 1251 Were assigned to CEA
1144 Underwent assigned intervention 1194 Underwent assigned intervention
127 Did not undergo assigned intervention 57 Did not undergo assigned intervention
8 Had CAS attempted, but underwent CEA 13 Underwent CAS
5 Had severe vascular tortuosity 5 Declined assigned treatment
or inappropriate anatomy 6 Had other medical reason
3 Had other vessel characteristics 2 Had unknown reason
65 Underwent CEA 44 Did not undergo CAS or CEA
18 Had severe vascular tortuosity 21 Declined assigned treatment
or inappropriate anatomy 10 Had other medical reason
13 Had other vessel characteristics 4 Had stenosis <50% (if symptomatic)
7 Had occlusion or “string sign” >1 or <60% (if asymptomatic)
in length 3 Had unfavorable lesion characteristics

6 Declined assigned treatment 2 Had occlusion or “string sign” >1 cm

2 Had stenosis <50% (if symptomatic) in length
or <60% (if asymptomatic) 4 Had unknown reason
5 Had other medical reason
14 Had unknown reason
54 Did not undergo CAS or CEA
4 Had severe vascular tortuosity or
inappropriate anatomy
1 Had abnormal angiographic findings
6 Had occlusion or “string sign" >1 ¢cm
in length
16 Declined assigned treatment
2 Had renal impairment
20 Had stenosis <50% (if symptomatic)
or <60% (if asymptomatic)
S Had unknown reason

1262 Had data included in analysis 1240 Had data included in analysis
9 Had data excluded from analysis 11 Had data excluded from analysis

owing to scientific misconduct owing to scientific misconduct

69 Discontinued follow-up 111 Discontinued follow-up

36 Withdrew consent 64 Withdrew consent
33 Were lost to follow-up 47 Were lost to follow-up *N Eng IJ M ed 2010’ 363 123




CREST RESULTS*

End Point Periprocedural Period

Absolute Treatment Hazard Ratio for
Effect of CAS vs. CEA CAS vs. CEA
CAS (N=1262) CEA (N=1240) (95% Cl) (95% Cl)

no. of patients (% +SE) percentage points
Death 4 (0.30.2) 0.4 (-0.2 to 1.0) 2.25 (0.69 to 7.30)
Stroke
Any (4.1+0.6) 30, 1.8 (0.4 to 3.2) 1.79 (1.14 to 2.82)
Major ipsilateral .9+0. .30, 0.5 (-0.1t01.2) 2.67 (0.85 to 8.40)
Major nonipsilaterali: .3+0. NA NA
0.4 to 2.7) 2.16 (1.22 to 3.83)
0.4 to 0.4) 1.02 (0.25 to 4.07)
2.2 to -0.1) 0.50 (0.26 to 0.94)
0.4 to 3.2) 1.79 (1.14 to 2.82)

Minor ipsilateral

Myocardial infarction 1+0. .310. -1.

1.6 (
Minor nonipsilateral .3+0. .3+0. 0.0 (
1.1 (
1.8 (

Any periprocedural stroke or postprocedural
ipsilateral stroke

Major stroke .9+0.3) .6+0. 0.2 (-0.5t0 0.9) 1.35 (0.54 to 3.36)
Minor stroke .2+0. 7+0. 1.6 (0.3 to 2.8) 1.95 (1.15t0 3.30)

Any periprocedural stroke or death or post- A4+0. .3+0. 2.0 (0.6 to 3.4) 1.90 (1.21 to 2.98)
procedural ipsilateral stroke

Primary end point (any periprocedural stroke, .2+0. 0.7 (-1.0to 2.4) 1.18 (0.82 to 1.68)
myocardial infarction, or death or
postprocedural ipsilateral stroke)

*N Engld Med 2010; 363:123



CREST: Slicing the Salami in search of the
LPU*

CREST investigators prolific salami slic:

A >20 spin off publications:
Patients >80 years

- Credentialing investigators

- Quality of Life

- Stroke

- Ml

- Cost effectiveness

- Men vs women

- CAS by vascular surgeons

-  Symptom status

*LPU: Least publishable unit



Carotid Angioplasty and Stenting Versus Endarterectomy in Asymptomati
Subjects Who Are at Standard Risk for Carotid Endarterectomy With Signifi
ExtracraniaCarotid Stenotic Disease (ADT

NCT00106938

APrimary Endpoint: Composité Death, Stroke (Ipsilateral or
Contralateral; Major or Minor) and Myocardial Infarction (DSMI)
Through 30 Days Pegtocedure, Plus Ipsilateral Stroke 31 to 365
Days. [TimeFrame:0 to 365 day$

A32 secondargndpoints

A¢ S NI A y | ((BulineSsldétisién ardd not a result of any patient
or product safety issu@dsv €



Stent versus Surgery for Asymptomatic Cafigthosis
(ACT 1) Consort Diagram*

*N EnglJ Med 2016; 374:1011020



