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NOT
a "benign”
condition...
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Carotid-Related STROKES

Should be Prevented

(rather than experienced...)
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‘ Patient: fully informed and involved in decision -

m Multispecialty neurovascular team — management consensus* -

Prior TIA
<50% stenosis as;ll:)'ltp.)tomaz;.c High-grade stenosis
No prior stroke infarct on CT/MRI Recent stroke/TIA

v v
Increased-risk
morphology or
embolic signals

Low-risk morphology
No embolic signals

*Revascularization *Revascularization
Monitor *Moni

considered beneficial

-

Medical therapy

Cardiovascular risk factors and lifestyle modification

*Taking into consideration patient-specific factors such as:
life expectancy, co-morbidities and patient-specific stroke risk modifiers (e.g. family history of stroke, diabetes)
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You can also CAUSE Stroke

while treating the carotid...



Decision-Making in Carotid Stenosis

TYPE OF INTERVENTION
(CAS, TCAR, CEA)

RISK OF
PROCEDURE

Podlasek , Grunwald, Musiatek 2021
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Challenges of Acute Carotid-Related g
Stroke Intervention with Conventional
Techniques & Devices

o Distal embolism 20-30%

» Stent thrombosis up to 30%

Ter Schiphorst A, et al. Endovascular treatment of ischemic stroke due to isolated internal carotid artery occlusion: ETIS registry data analysis. J Neurol. 2022;269:4383-4395
Allard J et al. 24-Hour Carotid Stent Patency and Outcomes After Endovascular Therapy: A Multicenter Study. Stroke. 2023;54:124-131.
Renu A, et al. Carotid stent occlusion after emergent stenting in acute ischemic stroke: Incidence, predictors and clinical relevance. Atherosclerosis. 2020:313:8-13.
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(The Primary Sin of...)

CREST-1

P Musialek @ VILNIUS VASCULAR 2024



CREST-1

Death
Stroke
Any

Major ipsilateral
Major nonipsilateral;
Minor ipsilateral
Minor nonipsilateral

Myocardial infarction

Any periprocedural stroke or postprocedural
ipsilateral stroke

Major stroke
== Minor stroke

Any periprocedural stroke or death or post-
procedural ipsilateral stroke

Primary end point (any periprocedural stroke,
myocardial infarction, or death or
postprocedural ipsilateral stroke)

CAS (N=1262) CEA (N=1240)

no. of patients (% =SE)

9 (0.7+0.2)

52 (4.1:0.6)

11 (0.9+0.3)
0

37 (2.9:0.5)
4 (0.3:0.2)

14 (1.1:0.3)

52 (4.1:0.6)

11 (0.9+0.3)
41 (3.220.5)
55 (4.40.6)

66 (5.2+0.6)

4 (0.30.2)

29 (2.30.4)
4 (0.3:0.2)
4 (0.320.2)

17 (1.420.3)
4 (0.30.2)

28 (2.3+0.4)

29 (2.3+0.4)

8 (0.60.2)
21 (1.7+0.4)
29 (2.3+0.4)

56 (4.5+0.6)

Periprocedural Period

Absolute Treatment
Effect of CAS vs. CEA
(95% Cl)

percentage points
0.4 (-0.2t0 1.0)

1.8 (0.4 to 3.2)
0.5 (-0.1to 1.2)
NA
1.6 (0.4 to 2.7)
0.0 (-0.4 to 0.4)
1.1 (-2.2t0 -0.1)
1.8 (0.4 to 3.2)

0.2 (-0.5 to 0.9)
1.6 (0.3 to 2.8)
2.0 (0.6 to 3.4)

0.7 (-1.0to 2.4)

N Engl ) Med 2010;363:11-23.

Hazard Ratio for

CASvs. CEA
(95% ClI) P Value
2.25 (0.69 to 7.30) 7 0.187
1.79 (1.14 to 2.82) 0.01
2.67 (0.35 to 8.40) 0.09

NA NA

2.16 (1.22 to 3.83) 0.009
1.02 (0.25 to 4.07) 0.98+
0.50 (0.26 to 0.94) 0.03
1.79 (1.14 to 2.82) 0.01
1.35 (0.54 to 3.36) 0.52
1.95 (1.15 to 3.30) 0.01
1.90 (1.21 to 2.98) 0.005
1.18 (0.82 to 1.68) 0.38
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N Engl ) Med 2010;363:11-23.
Periprocedural Period ngl) Me

C R E S I - 1 Absolute Treatment Hazard Ratio for

Effect of CAS vs. CEA CASvs. CEA
CAS (N=1262) CEA (N=1240) (95% ClI) (95% Cl) PValue
no. of patients (% +SE) percentage points
Death 9 (0.7£0.2) 4 (0.3:0.2) 0.4 (-0.2to 1.0) 2.25 (0.69 to 7.30)F 0.187
Stroke
Any 52 (4.1+0.6) 29 (2.320.4) 1.8 (0.4 to 3.2) 1.79 (1.14 to 2.82) 0.01
Major ipsilateral 11 (0.9£0.3) 4 (0.3z0.2) 0.5 (-0.1to 1.2) 2.67 (0.85 to 8.40) 0.09
Major nonipsilateralz: 0 4 (0.3£0.2) NA NA NA
Minor ipsilateral 37 (2.9£0.5) 17 (1.420.3) (0.4 to 2.7) 2.16 (1.22 to 3.83) 0.009
ner e ladgra 4 (0.3£0.2) (0.4 to 0.4) 1.02 tc:dl[}? S.‘
WHERE exactly was the problem?
Any periprocedural stroke or postprocedural 52 (4.1+ 29 (2.3£0.4) 1.3 (0.4 to 3. 1.79 (1.14 to 2.82) EI 01
ipsilateral stroke
Major stroke 11 (0.9+0.3) 8 (0.6+0.2) 0.2 (-0.5t0 0.9) 1.35 (0.54 to 3.36) 0.52
== Minor stroke 41 (3.2+0.5) 21 (1.7+£0.4) 1.6 (0.3 to 2.8) 1.95 (1.15 to 3.30) 0.01
Any periprocedural stroke or death or post- 55 (4.4+0.6) 29 (2.3£0.4) 2.0 (0.6 to 3.4) 1.90 (1.21 to 2.98) 0.005
procedural ipsilateral stroke
Primary end point (any periprocedural stroke, 66 (5.2+0.6) 56 (4.5+0.6) 0.7 (-1.0to 2.4) 1.18 (0.82 to 1.68) 0.38

myocardial infarction, or death or
postprocedural ipsilateral stroke)
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Status of knowledge #3

Neurological events
Embolic

Events 3 - Procedural Post-procedural

° riaque Plaque ~
_Sient
- sk
- 0/
< 40-80%
Neuro / Imaging ' I‘ * post-procedural strokes '

with CAS in CAPTURE

and CREST
 24h |

D. McCormick TCT 2012, modified

evaluations




Post-procedural Embolization

with conventional carotid stents
DW-MRI post CAS

Mean total lesion area

45
40
35
30
25
20
15
10

o tet2014

/

3,5 h

18 h

Schofer J et al. JACC Cardiovasc interv 2008

CoLuMBIA UNIVERSITY
s MepICAL CENTER

- NewYork-Presbyterian



The TIMING of Stroke by 30-days with CAS in CREST

Day O 29 > 50.0%

Day 1-7 10 > 17.2%

_ The DAY AFTER
to DAY 30

Day 8-30 19  >32.8%_

Hill MD. Circulation. 2012;126:3054—-3061.



The TIMING of Stroke by 30-days with CAS in CAPTURE

> 24 HOURS
38%

WITHIN 24 HOURS

* n= 168 patients; 2 patients each had two strokes

Fairman R. Ann Surg 2007;246:551-558.
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Absolute Treatment Hazard Ratio for
Eftect of CAS vs. CEA & s. CEA
- A ~r A A > ~ r -1y —~ N !
B W = CEA (N=1240) 9 Cl) Cl) Y Value
n "' ;r ,‘,’:‘ [ :_\—E er £ : ":',_ » \“l.‘;'\
Death 0 (0.7+0.2) 4 (0 2) 04 (-0.2to 1.0) 2.25 (0.69 to 7.30)4 0.18
s < ; 1
Stroke
Any y2 (4.1+0.6) 29 (2.3£0.4) 1.8 (0.4 to 3.2) 1.79 (1.14 to 2.82) 0.0
AA \ ¢ c P |
Aailor ipsilater 11 (0.9+0.3) 4 (0.3+:0.2) 05 (-0.1to 1.2) 2.67 (0.85 to 8.40 0.09
v
: e ' ' ) . Al A Al A AL A
\ rn ‘r,‘,‘f‘l.r' U 4 (V.5%£0.4) VA INA INA
A A > = A C - ) » y 07
Ainor ipsilateral 37 (2.9+0.5) 17 (1.4+0.3 6(04to2.7) 2.1¢ 22 to 3.83) 0.009
HES A N 2 D) 4 N 2 4 \ A g
1l ra 4 (0D5a).2) + (V. 5+V.2) + 1o V.4) /)
: exa .l" \ K :
~al ~lres ~ - b s g d:-) \ s 7 2 > O "\
1l stroke or postprocedural 52 (4.1:0.8 29 (2.3+£0.4) to 3.: )
[ teral stroke
A A ; = 2 2 | o ~ ~ s 2 = o B = C - s
) troke (0 Q40 3) (0 650 ?2) 0.2 (-0.5 to 0.9) 35 (0.54 to 3.36) i




The Problem of Conventional (Single-layer) Carotid Stents
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Mechanisms to explain the poor results of carotid
artery stenting (CAS) in symptomatic patients to
date and options to improve CAS outcomes

Kosmas L. Paraskevas, MD,* Dimitri P. Mikhailidis, MD, FFPM, FRCPath, FRCP,” and
Frank J. Veith, MD, FACS,=? Athens, Greece; London, United Kingdom; Cleveland, Ohio; and New York, NY

Background: Carotid artery stenting (CAS) is considered by many as an alternative to carotid endarterectomy (CEA) for
the management of carotid artery stenosis. However, recent trials demonstrated inferior results for CAS in symptomatic
patients compared with CEA. We reviewed the literature to evaluate the appropriateness of CAS for symptomatic carotid
artery stenosis and to determine the pathogenetic mechanism(s) associated with stroke following the treatment of such
lesions. Based on this, we propose steps to improve the results of CAS for the treatment of symptomatic carotid stenosis.
Methods: PubMed /Medline was searched up to March 25, 2010 for studies investigating the efficacy of CAS for the
management of symptomatic carotid stenosis. Search terms used were “carotid artery stenting,” “symptomatic carotid
artery stenosis,” “carotid endarterectomy,” “stroke,” “recurrent carotid stenosis,” and “long-term results™ in various
combinations.

Results: Current data suggest that CAS is not u:ﬂui\':l.lcnt to CEA for the treatment of symptomatic carotid stenosis.
Differences in carotid plaque morphology and a higher incidence of microemboli and cerebrovascular events during and
after CAS compared with CEA may account for these inferior results.

Coneclusions: Currently, most symptomatic patients are inappropriate candidates for CAS. Improved CAS technolo
referable to stent design and embolic protection strategies may alter this conclusion in the futurel (] Vasc Surg 2010:52:

1367-75.)
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Carotid ’mesh’ stents: 2nd Gen Carotid Stents KXk

Gore Hybrid Stent Casper/RoadSaver CGuard

P Musialek, G deDonato
Carotid Artery Revascularization Using the Endovascular Route
In: Carotid Interventions - Practical Guide 2023

New Technologies
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Carotid ‘'mesh’ stents gt

New Technologies
RoadSaver Gore® CGuard™
Name aka Casper Carotid Stent  Embolic Prevention Stent
Stent frame clo.s?d-cell op:erj-cell op:ler?-cell
Nitinol Nitinol Nitinol
Mesl? position in inside outside outside
relation to frame
Mesh material Nitinol PTFE PET
Mesh structure braided inter-woven single-fiber knitted
Pore size 375 pm 500 um 150 - 180 pm

P Musialek @ VILNIUS VASCULAR 2024



Clinical Investigation

JOURNAL OF i

DOVASCULAR

GEngmns  THERAPY,

Mechanical Behavior of a New
Double-Layer Carotid Stent

Christian Wissgott, MD', Wolfram Schmidt, BSEZ,

Journal ef Endovascular Therapy
2015, Yol. 22(4) 634639

© The Author(s) 2015

Reprints and permissions:
sagepub.com/journalsPermissions.nav
DOL: 10.1177/1526602815593490
WWWEVL.OTE

®SAGE

Christoph Brandt, BSEE, Peter Behrens, BSEI, and Reimer Andresen, MD'
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Clinical Investigation

JOURNAL OF it

ENDOVASCULAR

Ghmmmazame THERAPY,

Clinical Results and Mechanical Properties
of the Carotid CGUARD Double-Layered
Embolic Prevention Stent

New Technologies

Journal of Endovascular Therapy

1-8

© The Author(s) 2016

Reprints and permissions:
sagepub.com/journalsPermissions.nav
DO 10.1177/15266028 16671134
WWW jeVLOrg

®SAGE
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The MOST ‘open’ amongst open-cell stents (metallic FRAME)
& the MOST ’'close’ amongst close-cell stents (MicroNet mesh)

» NORMAL
healing

UNIQUE
mechanical
properties

RESPECT
of anatomy

FULL
apposition

Wissgott JEVT 2016

" CGuard MicroNET — covered
2nd generation carotid stent
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The MicroNET-Covered Stent



Randomized Contro“ed Trial New Technologies

The CREST Study stent

Human carotid artery treated using"a conventional stent; OCT

Image courtesy JoanRigla, MD PhD; Perceptudimaging Lab, Univerity of Barcelona

OCT Images in: P Musialek, G deDonato
Carotid Artery Revascularization Using the Endovascular Route
In: Carotid Interventions - Practical Guide 2022 (in press)

MicroNet-Covered Stent

Human 3D OCT, symptomatic lesion
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System

Level 1 Evidence

Embolic Load to the Brain
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Acculink (CREST study device)
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Individual lesion volume (mm?®)

10

Lesion number

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 14, NO. 21, 2021
NOVEMBER 8, 2021:2377-2387
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2"d Gen Carotid Stents (‘'mesh’ stents)

e significantly reduce the incidence of embolic material in filters

e significantly reduce filter load

e profoundly reduce CAS-related cerebral injury

Karpenko A. JACC Cardiovasc Interv 2021;14:2377-87.
Nakagawa I. J Neurointerv Surg 2023;16:67-72.

New Technologies
Squizzato F. Stroke 2023;54:2534-41.
P Musialek @ VILNIUS VASCULAR 2024



2"d Gen Carotid Stents ('mesh’ stents)

Clinical Data

New Technologies
P Musialek @ VILNIUS VASCULAR 2024



Randomized Controlled Trial of 2024 ¢,
Vilnius ‘\‘ 14

Conventional Versus MicroNet-Covered ‘s’?f}f;‘é‘ﬁum"i‘;?
Stent in Carotid Artery Revascularization 12-month clinical data

MicroNet-Covered Stent

1.00

B.
c
Q
2 |
Q4 Acculink
GJ . .
5 o 0=0015
c + 0.751 | |
o =2
B e
Q £
8 ;
(o
050 : i 1 - I ' T . T T T
0 50 100 150 200 250 300 - 350
| Days post CAS -
New Technologies JACC: CARDIOVASCULAR INTERVENTIONS  VOL. 16, NO. 7, 2023
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Systematic Review

Clinical Outcomes of Second- versus First-Generation Carotid

PubMed, Embase, Scopus, and
Cochrane Library search for non-
identical records published between

CARMEN Systematic review and meta-analysis flowchart (PRISMA)

=1 fe—1 = e fi =} =1} 1
Additional search for 12-month
study outcome updates in October I

L 2021
- - - s -

010ct2004 and 310ct2019

Stents: A Systematic Review and Meta-Analysis =
Adam Mazurek *, Krzysztof Malinowski 2 Kenneth Rosenfield 3, Laura Capoccia 4 Francesco Speziale 4
Gianmarco de Donato 317, Carlo Setacci %, Christian Wissgott ¢, Pasqualino Sirignano *, Lukasz Tekieli 7,
Andrey Karpenko 80, Waclaw Kuczmik ?, Eugenio Stabile 10 David Christopher Metzger 11 Max Amor 2, Adnan S
H. Siddiqui 13, Antonio Micari 1, Piotr Pieniazek 1'?, Alberto Cremonesi 15, Joachim Schofer “', Andrej Schmidt 17 é
and Piotr Musialek *% on behalf of CARMEN (CArotid Revascularization Systematic Reviews and E
MEta-aNalyses) Investigators -
£
=
3
S
w
Data of 68,422 patients =
° ° ° g
2
from 112 eligible studies s
(o) (o) 1
(68.2% men, 44.9% symptomatic) —
3
E]
£
Adam Mazurek et al.
CARMEN Collaborators

New Technologies J. Clin. Med. 2022, 11, 4819. https:/ /doi.org/10.3390/jcm11164819

e

I n=3

325 |

Data duplicateremoval

1. Lack of data on endpoint(s) of interest

(n=587)

2. Dataintegration: merging same-study
data from different publications (n=16)

Duplicates,
n=17
A 4
Recordsidentified,
n=3308
CADIMA 3-stepscreen Recordsnot
P{ meetingcriteria,
n=2572
\ 4
Records remaining after
initial screen, n=736
Record exclusionand
studydataintegration
A 4
I Evaluated studies, n = 133 I
Bias systematic
evaluation > Rejectedn=21
' (15.8%)
I Eligible studies, n =112 I

30-day outcomes Y 1-year outcomes

n=112

n=20

FGS SGS
n=98 n=14

FGS SGS
n=14 n=6

FGS —first generation stents

SGS—second generation, dual-

layer "mesh stents”

P Musialek @ VILNIUS VASCULAR 2024




2024 o @

CARMEN SGS vs FGS Meta-Analysis: Main Findings RamaY

Vascular L
Symposium W

A 30-day Stroke B 30-day Death/Stroke/MI
Study Patients Weight Risk Ratio [95% CI] Study Patients Weight Risk Ratio [95% CI]
Events FGS Events FGS
SGS 231 100% oz0p08-032 [} SGS 23 100% 0.32 (0.17-0.46) =
Casper/RoadSaver 5{3_5 23.1% 017 [0.02-0.31)  —m— Casper/RoadSaver 51?}5 23.1% 0,33 [0.14-0.51] -
Gore Mesh Stent 3;1 12.3% 0.96 [0.75-1.17) —u Gore Mesh Stent 3;‘5‘ 12.3% 1.17 [0.94-1.41] com
CGuard MicroNET Stent 1?35 64.6% 0.18[0.06-0.30) W CGuard MicroNET Stent "%35 64.6% 0.26 [0.12-0.40] -
Heterogeneily: I'=87%, 1'=0.0003, p<0.01 o, os 1 15 2 Heterogeneity: I'=87%, 1'=0.0004,p<0.01 o  os 1 15 2
’ batler than wiorse than ’ ' better than worse than "
FGS FGS

Adam Mazurek et al.
CARMEN Collaborators
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A 30-day Stroke B 30-day Death/Stroke/MI
Study Patients Weight Risk Ratio [95% Cl] Study Patients Weight Risk Ratio [95% Cl]
Events FGS Events FGS
2531 @ 2531
SGS e 100% 020(008-032) [ SGS o 100% 0.32[0.17-0.46) m
Casper/RoadSaver 8 21% 0.17[0.02-0.31] =~ Casper/RoadSaver X 2% 0.33[0.14-0.51) =g
Gore Mesh Stent 3 123 0.96 [0.75-1.17) — Gore Mesh Stent W 123% 1.17 [0.94-1.41) i -
CGuard MicroNET Stent 1835 64.6% 0.18[0.06-0.30) CGuard MicroNET Stent 1635 64,69 0.26 [0.12-0.40] -
> 2 ! T 1 | 1 - - | | i i
Heterogeneity: I'=87%, 1'=0.0003, p<0.01 05 1 15 5 Heterogeneity: I'=87%, 1"=0.0004, p<0.01 ([, 05 1 15 2
: better than worse than : better than worse than "
FGS FGS
G 12-month Ipsilateral Stroke D 12-month Restenosis
Study Patients Weight Risk Ratio [95% CI] Study Patients Weight Risk Ratio [95% Cl]
Events FGS Events FGS
1191 %z N k 1191 = = i
SGS 15 100% 020(002-0.39) i} SGS B 100% 0.85(0.60-1.10) B
Casper/RoadSaver B 202% 0.07[(0.00-027] & Casper/RoadSaver U8 202% 1.80 [1.53-2.08] ——
Gore Mesh Stent 230 24.4% 0.88 [0.64~1.13) = Gore Mesh Stent 2&0 24 4% 1.22 [0.95-1.48] N
CGuard MicroNET Stent 533 46.4% 0.11[0.00-028] -m- CGuard MicroNET Stent 533 46.4% 0.09(0.00-0.26) -
, 2 2 T T 1 s . r T T T 1
Heterogeneity: I'=86%, 1'=0.0002, p<0.01 /' = Heterogeneity: I'=88%, 1'=0.0003,p<0.01 o o5 1 15 2
New Technologies ook SO botr han___ worse han

Adam Mazurek et al.

CARMEN Collaborators
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Open-cell FGS as reference Close-cell FGS as reference
A 30-day Stroke C 30-day Stroke
Study Patients Weight Risk Ratio [95% Cl] Study Patients Weight Risk Ratio [95% CI)
Events Open-cell FGS Events Close-cell FGS
2531 z 4
SGS % 100% 0.19 [0.06-0.33) il SGS 2331 100% 0.26 [0.11-0.41] =
Casper/RoadSaver 525 231% 0.16[0.00-0.32) —= Casper/RoadSaver 5§~'> 23.1% 0.21[0.04-0.28) °
Gore Mesh Stent 3;" 12.3% 0.92[0.70-1.14) —-— Gore Mesh Stent 3;‘ 12.3% 1.25 (1.02-1.48) g
CGuard MicroNET Stent ‘?,‘3,5 64.6% 0.17[0.03-0.31] W CGuard MicroNET Stent 1§g5 84.6% 0.23 {0.08-0.39) -
Heterogeneity: I'=83%, '=0.0002, p<0.01 o  oc 1 45 2 Heterogeneity: I'=72%, 1'=0.0001,p<0.01 . , ,&
’ botter than worse than ’ : better than worse than ’
Open-cell FGS Ciose-cell FGS
B 30-day Death/Stroke/MI D 30-day Death/Stroke/MI|
Study Patients  Weight Risk Ratio [95% Cli) Study Patients Weight Risk Ratio [95% CI]
Events Open-cell FGS Events Close-cell FGS
S6S 23 100% 0.31[0.14-0.48) & SGS 2331 100% 0.41 [0.23-0.59] B
Casper/RoadSaver 5,305 23.1% 0.32[0.11-0.52) = Casper/RoadSaver 51%5 23.1% 0.42 [0.21-0.63] —-—
Gare Mesh Stent 3;151 12.3% 1.15 [0.91-1.40) 1o Gore Mesh Stent 3;’5‘ 12.3% 1.53 [1.28-1.79] ——
CGuard MicroNET Stent 1?35 64.6% 0.26 [0.10-0.42] - CGuard MicroNET Stent "1335 64.6% 0.34 [0.17-0.51] -
HEODINONC T RO, TR0PE. R0 0 0s | |Ts z Heterogeneity: I'=73%, 1'=0.0002, p<0.01 c; ors | 15 2
' better than worse than ’ ’ better than worse than ’
Open-.cell FGS Close-cell FGS
New Technologies

Adam Mazurek et al.
CARMEN Collaborators
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Systematic Review

Clinical Outcomes of Second- versus First-Generation Carotid
Stents: A Systematic Review and Meta-Analysis

Adam Mazurek 1+, Krzysztof Malinowski 2 Kenneth Rosenfield 3, Laura Capoccia 4 Francesco Speziale 4
Gianmarco de Donato 5, Carlo Setacci 7, Christian Wissgott ® Pasqualino Sirignano 40 Lukasz Tekieli?,
Andrey Karpenko 812, Waclaw Kuczmik ?, Eugenio Stabile 10 David Christopher Metzger 1 Max Amor 2, Adnan

H. Siddiqui '*, Antonio Micari '*, Piotr Pieniazek 17, Alberto Cremonesi !5, Joachim Schofer '®, Andrej Schmidt 7
and Piotr Musialek ** on behalf of CARMEN (CArotid Revascularization Systematic Reviews and
MEta-aNalyses) Investigators

Conclusions: Pooled SGS use was associated with improved short- and long-
term clinical results of CAS. Individual SGS types, however, differed significa-

ntly in their outcomes, indicating a lack of a “mesh stent” class effect. Findings
from this meta-analysis may provide clinically relevant information (...).

Adam Mazurek et al. New Technologies
CARMEN Collaborators

J. Clin. Med. 2022, 11, 4819. https:/ /doi.org/10.3390/jcm11164819 P Musialek @ VILNIUS VASCULAR 2024
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[ ]
1 03 6 42 P The Journal of Cardiovascular Surgery 2023 December:64(6): 570-82
’ at 1€ nts DOI: 1023736/S0021-9509.24.12033.3

LATEST TECHNIQUES FOR CAROTID REVASCULARIZATION

Carotid artery revascularization using second generation
stents versus|surgery:ja meta-analysis of clinical outcomes

Adam MAZUREK 1.2 #* Krzysztof MALINOWSKI 3.4, Pasqualino SIRIGNANO 3, Ralf KOLVENBACH °.
Laura CAPOCCIA 7. Gianmarco DE DONATO 2, Isabelle VAN HERZEELE 9, Adnan H. SIDDIQUT 10. 11,
Tomaso CASTRUCCTI 12, Lukasz TEKIELI 1. 2. 13, Matteo STEFANINI 14, Christian WISSGOTT 15,
Kenneth ROSENFIELD 16, D. Christopher METZGER 17, Kenneth SNYDER 12, Andrey KARPENKO 19,
Waclaw KUCZMIK 20, Eugenio STABILE 2!, Magdalena KNAPIK 22, Renato CASANA 23, Piotr PIENIAZEK 1. 13,
Anna PODLASEK 24.23, Maurizio TAURINO 3, Joachim SCHOFER 26, Alberto CREMONESI 27.28, Horst SIEVERT 29,
Andre; SCHMIDT 30, Iris Q. GRUNWALD 24.31, Francesco SPEZIALE 7. Carlo SETACCI &, Piotr MUSIALEK 1.2,
CArotid Revascularization systematic reviews and MEta-aNalyses (CARMEN) Collaborators

2024 & 78
Vilnius Y& 27

’
Vascular “WYef

Adam Mazurek et al. (PROSPERO_CRD42022339789) Symposium W

CARMEN Collaborators
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Major
RCTs
Involving CEA
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SGS vs CEA meta-analysis

SAPPHIRE
EVA 3S
SPACE-1
ICSS
CREST
ACST-1
ACT-1
Manhaim
SPACE-2

1. CEA pooled data

Adam Mazurek et al.
CARMEN Collaborators
J Cardiovasc Surg 2023
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SGS vs CEA meta-analysis Y

Vascular W<
Symposium W

Major

RCTs 1. CEA pooled data SAPPHIRE
Involving CEA EVA 3S
SPACE-1
ICSS
CREST
ACST-1
ACT-1
Manhaim
SPACE-2
CEAin
Contemporary 2. CEA in Vascular Quality Initiative (VQl) database*
Clinical Practice * Dakour-Aridi H, et al. Ann Vasc Surg. 2020;65:1-9 CARMEN Collaborators

Columbo JA, et al. J Vasc Surg. 2019;69:104-109

J Cardiovasc Surg 2023
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Study Patients Weight Risk Ratio [95% CI] Symposium W'
Events CEA (RCTs)
SGS 2531 100% 0.24 [0.10-0.38] - -
Casper/RoadSaver 525 23.1% 0.20 [0.04-0.36] —.—
Gore Mesh Stent 331 12.3% 1.15[0.92-1.37] —=—
CGuard MicroNET Stent “1535 64.6% 0.22 [0.07-0.36] -
[ I I I

0 0.5 1 1.5 2

Heterogeneity: I°=71%, 1°<0.0001, p<0.01

better than  worse than

CEA (RCTs)
Study Patients Weight Risk Ratio [95% CI]
Events CEA (val)
2531 -
SGS o 100% 0.53 [0.44-0.62] [
Casper/RoadSaver 525 23.1% 0.44 [0.32-0.56] -
Gore Mesh Stent 3;1 12.3% 2.55 [2.35-2.75] —
. ; 1635 -
New Tech nolog ies CGuard MicroNET Stent 5 64.6% 0.48 [0.39-0.57] - ”
[ I " I I
A. Mazurek et al. o o5 1 25 3

Heterogeneity: 1°’=40%, 1°<0.0001, p=0.06 , :
CARMEN Collaborators better than  worse than

J Cardiovasc Surg 2023 CEA (Val) P Musialek @ VILNIUS VASCULAR 2024



New Technologies

A. Mazurek et al.
CARMEN Collaborators
J Cardiovasc Surg 2023

Study

SGS

Casper/RoadSaver

Gore Mesh Stent

CGuard MicroNET Stent

12-month Restenosis

Patients Weight
Events

1191

1 100%
o 20.2%
290 24.4%
053 46.4%

Risk Ratio [95% CI]

1.30 [1.05-1.55]

2.75[2.48-3.02]

0.94 [0.80-1.08]

0.16 [0.08-0.24]

Heterogeneity: 1°’=84%, 1°=0.0002, p<0.01

Study

SGS

Casper/RoadSaver

Gore Mesh Stent

CGuard MicroNET Stent

Patients Weight
Events

1191

s 100%
R 292%
290 24.4%
053 46.4%

Risk Ratio [95% CI]

1.45 [1.25-1.65]

3.08 [2.84-3.32]

2.08 [1.85-2.31]

0.14 [0.04-0.24]

Heterogeneity: 1°=93%, 1°=0.0002, p<0.01

CEA (RCTs)

2024 & /8
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Vascular “WwYef
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[ I I
0 0.5 1 1.5

better than  worse than

CEA (RCTs)

CEA (VQl)

.3

| 7 |
0 1 1.5 2

better than  worse than
CEA (val)

P Musialek @ VILNIUS VASCULAR 2024



CGURRDIANS

1a

| Tr

ICa

FDA-IDE Clin

NCT 04900844

Q
=

L
v
s




Prospective, multicenter, single-armed
IDE Pivotal trial

C-GUARDIANS Study Design

Sample size/ Sites

Primary Endpoint

Sponsor

Principal Investigator
Co- Principal Investigator

Study Enroliment Period

Monitor/ CRO

316 Patients; 25 US and European Sites

Composite of death, stroke, Ml (DSMI) at
30 days or ipsilateral stroke at 1 year

INSPIRE MD

D. Chris Metzger, MD
Piotr Musialek, MD

July, 2021 to June, 2023 (23 months)

Hart Clinical Consultants

New Technologies
P Musialek @ VILNIUS VASCULAR 2024



Patient Demographics

Characteristic ITT (N = 316)

Age (mean = SD) 69.0 £ 6.6
% Symptomatic
% Male 63.9%
Diabetes Mellitus
Hypertension 92.6%
Dyslipidemia 90%
CAD 52.1%
COPD 23.8%
Current Smoker 26.4%

PVD 28.6%

D Chris Metzger @ VIVA 2023

P Musialek @ VILNIUS VASCULAR 2024



Embolic Protection Utilized

Emboshield NAV 6 Distal embolic
protection

MoMA Proximal embolic protection 78
Both (Nav6 and MoMa) 24
None 1

D Chris Metzger @ VIVA 2023

New Technologies
P Musialek @ VILNIUS VASCULAR 2024



C-GUARDIANS 30-day Results

ITT Analysis (N = 316) Event rate in % (n)
Death, Stroke or MI’ 0.95%(3)

Death?* 0.32% (1)
Any stroke® 0.95% (3)
Major Stroke* 0.63% (2)
Minor Stroke* 0.32% (1)
MI 0.0% (0)
Death or any stroke” C0.95% (3D

Death or major stroke’ 0.63% (2)

D Chris Metzger @ VIVA 2023

* Hierarchical: patient count (each patient first occurrence of the most serious event).

* Non-hierarchical: event count (multiple events in each patient are counted individually).

P Musialek @ VILNIUS VASCULAR 2024
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New Technologies

CGUARDIANS FDA-IDE CAS vs. ACST-2 CEA

30-day STROKE

30-day Death/Stroke/Mi

p=0.029

Metzger DC. (on behalf of CGUARDIANSFDA-IDE Trial Investigators). 30-Day Results From the C-Guardians Pivotal Trial of the CGuard Carotid Stent System. https://vivafoundation.org/
Halliday A, et al. Second asymptomatic carotid surgery trial (ACST-2): a randomised comparison of carotid artery stenting versus carotid endarterectomy. Lancet 2021;398:1065-73.

P Musialek @ VILNIUS VASCULAR 2024



Summary of C-GUARDIANS 1 Year Outcomes

* 30-Day Outcomes
*DSMI:ITT 0.95%, PP 0.63%
*No MI, No contralateral stroke

* 1-Year Outcomes
Follow up compliance rate at 1-year: 97%

30-day DSMI or ipsilateral stroke between 31 and 365 days:
*ITT 1.95%, PP 1.7%

*TLR (any target revascularization up to 365 days): 1% (3)

P Musialek @ VILNIUS VASCULAR 2024



Prospective, single-arm, multi-center, observational study LAl C
In one of the largest CAS cohorts to date ’

Pa’?ergesmzm* C{:!n?es gtz i ROADSAVER StUdy
£2 S\ T plb Analysed: N=1965

Clinical follow-up

Patients with non-occlusive & non-thrombeotic
The rate of Major Adverse Events (MAE) defined as cumulative

carotid artery stenosis eligible for elective CAS
incidence of any death or stroke up to 30 days post-procedure

Population: - "
: : : Primary Endpoint:
treatment as per standard hospital practice

*1965/1967 subjects received the Roadsaver™ carotid stent (for 2 enrolled patients adequate Roadsaver™ stent size was unavailable, and another stent was implanted)

d, days; y. year; ClinicalTrials.gov 1D: NCT03504228
P Musialek @ VILNIUS VASCULAR 2024




European ROADSAVER Study

Cardiologists/ Radiologists Surgeons
Angiologists
(N=717) (N=878) (N=370)

Access
= Femoral
= Radial (incl. ulnar)

= Cervical
= Brachial

Embolic protection type
= Distal filter

= Mix distal & proximal

. 0.4
pre-dilatation o <0.0001
Post.dilatatior 0.0001

0.5
4.1




European ROADSAVER Stud
30-day Safety Outcomes

% (n)

J Primary endpoint
MAE

(Le. any death or stroke)

= Any death

o Stroke-related death
= Any stroke

o Minor

o Major*

All deaths and strokes were adjudicated by an independent Clinical Event Committee (CEC)

P Musialek @ VILNIUS VASCULAR 2024



Proximal Embolic Protection
With the Mo.Ma Ultra™ Device: TN
A "Must Know How" for Competent

Carotid Artery Stenting

Vilnius

m Unprotected mFilter mMo.Ma

c 80 75
a0
o 70
0O
g' 60
CIEJ 50 .
o 40 32 30 ”
‘E_J 30 2318
* 16
T 20 * # - % # % 4
2 10 I2 0 0 0
0 e
) 0 — I - S
© Lesion wiring Predilatation Stent Stent
positioning postdilatation
& deployment

ENDOVASCULAR TODAY JUNE 2024 VOL. 23, NO. 6
P Musialek @ VILNIUS VASCULAR 2024
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The landscape
has changed
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The Journal of Cardiovascular Surgery 2023 December;64(6):555-60
DOI: 10.23736/50021-9509.23.12956-9

Vilnius

Vascular by Y«
Symposium W

LATEST TECHNIQUES FOR CAROTID REVASCULARIZATION

Carotid stent as cerebral protector: the arrival of Godot

Piotr MUSTALEK 1.2 * Ralf LANGHOFF 3. Matteo STEFANINI 4, William A. GRAY 3. 6.7

IDepartment of Cardiac and Vascular Diseases, Jagiellonian University, Krakow, Poland; 2St. John Paul I Hospital, Stroke Thrombectomy-
Capable Center, Krakow, Poland, ‘Department of Angiology, Sankt-Gertrauden Hospital, Academuc Teaching Hospital of Chante
Umversity, Berlin, Germany; 4+Department of Radiology and Interventional Radiology, Casilino Hospital, Rome, Italy; Main Line
Health, Wynnewood, PA USA; $Sidney Kimme] School of Medicine, Thomas Jefferson Unmiversity, Philadelphia, PA, USA: "Lankenau
Heart Institute, Wynnewood, PA, USA

*Corresponding author: Piotr Musialek, Department of Cardiac and Vascular Diseases, Jagiellonian Umversity, St. John Paul IT Hospatal, ul. Pradnicka 80
31-202 Krakow, Poland. E-mail: pmusialek(@szpitaljp2 krakow pl

With respect to clinical decision-making, 1t 1s important
to understand that any historic data (such as data obtained
using prior-generation devices that were unable to effec-
tively 1solate the atherosclerotic lesion material) need to be

viewed as having. today. a mostly historical value. New Technologies

P Musialek @ VILNIUS VASCULAR 2024



Carotid Anti-Embolic ("Mesh’) Stents:
Not Created Equal

Piotr Musialek Lukasz Tekieli Tomoyuki Umemoto JSCAI 2024 (in press)



Good immediate result ;§ Immediate PP (severe)

“  # &

*Myouchin et al.
JSCAI 2024 (in press)

Piotr Musialek Lukasz Tekieli Tomoyuki Umemoto JSCAI 2024 (in press)



Ischemic stroke

©®

OPEN ACCESS

Original research

Clinical results of 30 consecutive patients of carotid
artery stenosis treated with CASPER stent placement:
1-year follow-up and in-stent findings on
intravascular ultrasound examination immediately
and 6 months after treatment

Hiroyuki Matsumoto @, Daisuke lzaw.

Kazuhide Maeshima
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Good immediate result Healed stent (2-mo) Good result (5-y) 3i?n2i:s “:‘\ "7"
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High endothelization :
Good result (5-y) =
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High endothelization

Piotr Musialek Lukasz Tekieli Tomoyuki Umemoto JSCAI 2024 (in press)
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Symposium W . in 500 consecutive

In-stent Restenosis
in PARADIGM-500

: increased-stroke-risk
{ patients
G (62.2% symptomatic)
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Peak Systolic Velocity (PSV) [m/s]
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B/L 30-days -7 12-months
Mazurek et al. PARADIGM-500: 12-month data. (Monitored data — I1SO 14155:2020 Standard; 2024 manuscript in preparation)
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UNDERSIZED carotid stent
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(NOT correctable)

Piotr Musialek Lukasz Tekieli Tomoyuki Umemoto JSCAI 2024 (in press)
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Circulation L
iolume 91, Issue 6, 15 March 1995 Pages 1551-1883 Q“’ fimerican

hittps:/fdoi.org/10.1161/01 .CIR.91 . 6.1851 Association.

ARTICLE

Who Was Thrombogenic: The Stent or the Doctor?

Patrick W. Serruys and Carlo Di Mario

P Musialek @ VILNIUS VASCULAR 2024



A multi-center study of the MicroNET-covered stent in consecutive patients
with acute carotid-related stroke: SAFEGUARD-STROKE*

Vascular

Lukasz Tekieli®™*, Andrey Afanasiev®, Maciej Mazgaj®, Viadimir Borodetsky®, Kolja Sievert”, Zoltan Symposium \ T 4
Ruzsa,* Magdalena Knapik®*, Audrius Sinvinskas®, Adam Mazurek*=, Karolina Dzierwa*=, Thomas
sanczuk*®, Valerija Mosenko®, Malgorzata Urbanczyk-Zawadzka™, Mariusz Trystula®, Piotr Paluszek*~%,
Lukasz Wiewiorka®®, Justyna Stefaniak®®, Piotr Pieniazek®**, Inga Slautaité®®, Tomasz Kwiatkowski®*,

Predictors of stent patency loss by 90 days

Univariate Mulitvariate
Heparin limited to flush Postdilatation balloon <5mm
OR 14.3 (1.5-53.1), p=0.007 OR 15.2 (5.7-72.3), p<0.001
mTICl < 2b mTICl < 2k
OR12.7 (4.9-97.9), p=0.001 OR 6.3 (0.98-45.2), p=0.080

Tandem lesion

OR9.2 (1.1-28.4), p=0.030
Postdilatation balloon<5mm™*

OR 7.1 (5.4-57.9), p=0.002
ASPECT < 8

OR®6.2 (1.3-14.1), p=0.024

Adv Interv Cardiol 2024 P Musialek @ VILNIUS VASCULAR 2024



MicroNET-Covered Stent in Acute Carotid Stroke B

Symposium W

EST-treated 23.3%

EST-untreated 6.9% 103%  17.2%

0% 25% 50% 75% 100%

Proportions of patients

L. Tekieli, et al. J Cardiovasc Surg 2024;65:231-248
P Musialek @ VILNIUS VASCULAR 2024
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