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Discussion Plan

* Are protection devices harmful?
- How Is harm defined?
- Are protection devices harmful compared to
O protection?

* Does the type of device matter?

Distal vs. proximal protection
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Are Protection Devices Harmful?
How Is harm defined after CAS?

* Micro embolic signals (MES) (TCD)!

* New asymptomatic defects on MRI imaging

* Neurologic ischemic events




Are Protection Devices Harmful?
Protection vs. No Protection

* There are no RCTs comparing both technigues

* Most physicians feel its unethical to do such trials

* Relevant Data is derived from:
* Indirect comparisons of protected vs. unprotected
CAS arms of the RCTs of CAS vs. CEA.
Post hoc analysis of protected vs. unprotected cohorts

within the CAS arms of the RCTs of CAS vs. CEA.




Comparison of Protected vs. Unprotected CAS Arms
of CAS vs.CEA RCTs
Symptomatic Patients

CAVATAS SPACE ICSS EVA3S CREST (Symp)
CAS CAS CAS  CAS CAS

PROTECTION 0% 29% 72% 92% 96%
Death 3% 0.67%  2.3%  0.8% 1%

Disabling Stroke 4% 4.01% 1.7% 2.7% 1%

Non Disabling 4% 3.5% 6% 6.1% 4%
Stroke

Death or Disabling 6% 4.67% 4% 3.4% 2%
Stroke

Death or Any 10% 7.68% 8.5% 9.6% 6%
Stroke

The CAVATAS Investigators. Lancet 2001; 357: 1729-37; Mas JL et al. N Engl J Med 2006;355:1660-71; ICSS investigators. Lancet 2010; 375: 985-
97; The SPACE Collaborative Group. Lancet. 2006;368:1239-1247.; Silver FL, et al. CREST. Stroke. 2011;
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Comparison of protected vs. unprotected cohorts
1ithin the CAS arms of the RCTs of CAS vs. CEA..

Symptomatic Patients

SPACE ICSS EVA3S
CAS CAS CAS

Protected | Unprotected | Protected | Unprotected | Protected | Unprotected
27% 73% A 28% 92% 8%
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Protected vs. Unprotected CAS (Sub analysis of the ICSS)
Impact on New Brain Defects (DW-MRI)
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Protected CAS Unprotected CAS
N=51 N=73

W Aaie Bonati LH et al. Lancet Neurol. 2010 Apr;9(4):353-62.




Predictors of Silent Brain ischemic Lesions
after Protected CAS

Age

Symptom status

Stenosis severity

Contralateral carotid occlusion

Co morbidities

Taha MM et al. Neurol Med Chir (Tokyo) 49; 2009; 386-393




Discussion Plan

* Are protection devices harmful?

How is harm defined?

Are protection devices harmful compared to no

protection?

* Does the type of device matter?

Distal vs. proximal protection




Embolic Protection Devices

Distal occlusion Proximal Occlusion
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Proximal Protection Devices

RA/N AMNAAN
IVIU.IVIA

Proximal Flow Blockage Cerebral Protection Device

Oy N4

» CCA clamping: blockage of
antegrade blood flow

» ECA clamping: blockage of
retrograde blood flow

Debris removal: syringe
blood aspiration




GORE Balloon Sheath and Dilator
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CAS with Proximal Protect o (I\/IO.I\/IA)

1° Endpoint...High Risk Pts

30d Results (ITT & Full Population)

/ 6% ARMOUR 30d MITT (225) MITT + Roll-in (262)
4%

1.4% 1.29% o or. 1.2%
2% 4 0.9% 0.8° 0.9 0.9%

o % 0.8% ° %o 0.8% 0.0% 0.0% i

0%

Major Stroke Minor Stroke Death Mi 1° Endpoint
cumulative

MACCE

30d Results by Symptoms and Age (ITT)

30d Strokes W 30d MACCE

Asymptomatics

Ansel GM et al. Catheter Cardiovasc Interv. 2010 Jul 1;76(1):1-8.




CAS with Proximal Protection (Gore Flow Reversal)
The EMPIRE Registry

MAJOR ADVERSE EVENTS

Death / Major Stroke - 0.8%

Major Ischemic Stroke 0.0%

Minor Ischemic Stroke _ 2.0%
Primary Endpoint M N -5 *
(Includes TIA)

0% 1% 2% 3% 4% 5% 6%
% of Subjects Experiencing Event (N = 245)
* < OPCof 11.83% (p = 0.002)
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Clair DG et al. Catheter Cardiovasc Interv. 2011 Feb 15;77(3):420-429.




CAS with Proximal Protection (Gore Flow Reversal)
Thn FNPIRF Dnn 1ctryv
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STROKE, DEATH, M| RATES BY SUBGROUP

Octogenarians
(n=38)

Symptomatic
(n=78)

Asymptomatic
(n=167)

4% 6% 8%
% of Subjects in Subgroup
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A RCT of Proximal vs. Distal Protection on Microembolization
During CAS In Patients with High Risk Lipid Plaques

Patients with >75% (Asx) or >50% (Sx in the previous 6 months)
carotid stenosis by Doppler US

l

Lipid plague composition by CT-angiography
(Hounsfield unit<50, average of 3 measurements) and TCD suitability

— DW-MRI sub study:
pre, post, 30 days
Randomization

- g

CAS with FilterWire EZ CAS with MO.MA System
N=27 N=26

Primary End Point

Number of MES during CAS
(o

Montorsi P et al. TCT 2010.




Proximal vs. Distal Protection Devices During CAS
Patients with MES

FilterWire EZ MO.MA P value
N=27 N=26

Lesion Wiring 96% 73%

Pre-dilation 86% 40%

Stent crossing of the lesion 100% 27%

Stent deployment 100% 27%

Stent post-dilation 96% 27%

Device retrieval 81% 96%
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Proximal vs. Distal Protection Devices During CAS
Frequency of MES

FilterWire EZ MO.MA P value
N=27 N=26

Lesion Wiring 18 [11-30] 2 [0-4] <.0001
Pre-dilation 7 [6-12] 0 [0-1] ns
Stent crossing of the lesion 23 [11-34] 0 [0-1] <.0001
Stent deployment 30 [9-35] 0 [0-1] <.0001
“Stent post-dilaton ~ 16[8-30] 0[0-1] = <.0001
Device retrieval 2 [1-6] 8.5 [3-17] <.0001

Mean MES / Patient 18 [10-27] 3 [1-7] <.0001

Total MES 93 [59-136] 16 [7-36] <.0001

Y mﬁg%?lfeported as median [interquartile range]




Proximal vs.
I Ll
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Procedural Success %

Clinical Success %

Death %

Major Stroke %

Minor Stroke / Retinal Embolsim %
TIA %

Myocardial Infarction %

* Sudden death at 25 days
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FilterWire EZ
N=27

100

96.3

0

MO.MA
N=26

100

96.1

3.8%

P value




Proximal vs. Distal Protection Devices During CAS

Impnnf on Freaguencyv of Brain Lesions h\/ DW-MRI

\1”\1 U] \J1

FilterWire EZ MO.MA Pvalue
N=21 N=14

MRI lesions 9 (42.8%) 2 (14.2%) 0.14

MRI lesions were silent in all but one case (in
the FilterWire group)




summary

* The concept that embolic protection devices during CAS can be

harmful is flawed and is based on misinterpretation of the data

In experienced hands, embolic protection devices are likely to

reduce major strokes

The available evidence indicate that proximal protection devices
are more protective than distal filters, particularly in

symptomatic patients
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