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The MOST ‘open’ amongst open-cell stents (metallic FRAME)
& the MOST ’close’ amongst close-cell stents (MicroNet mesh)
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A Prospective, Multicenter Study of
a Novel Mesh-Covered Carotid Stent

The CGuard CARENET Trial
(Carotid Embolic Protection Using MicroNet)

Joachim Schofer, MD,* Piotr Musiatek, MD, DPum,7 Klaudija Bijuklic, MD,* Ralf Kolvenbach, MD,
Mariusz Trystula, MD,i Zbigniew Siudak, MD,i§ Horst Sievert, MD||

FIGURE 1 CGuard System

The CGuard System is a carotid stent wrapped with MicroNet
mesh, mounted on a self-expandable delivery system. The
CGuard System is CE-marked and is available in an array of
diameters (6 to 10 mm) and lengths (20 to 60 mm).
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A Prospective, Multicenter Study of DW-MRI: prior to CAS, 48h post-procedure, and at 30 days
a Novel Mesh-Covered Carotid Stent e minimized peri-procedural cerebral embolism

The CGuard CARENET Trial e eliminated post-procedural embolism
(Carotid Embolic Protection Using MicroNet) JACC | 201
ntv 5
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FIGURE 1 CGuard System

OK...

... but”
... long-term?

The CGuard System is a carotid stent wrapped with MicroNet
mesh, mounted on a self-expandable delivery system. The
CGuard System is CE-marked and is available in an array of
diameters (6 to 10 mm) and lengths (20 to 60 mm).
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A Prospective, Multicenter Study of

a Novel Mesh-Covered Carotid Stent e minimized peri-procedural cerebral embolism
The CGuard CARENET Trial

e eliminated post-procedural embolism
(Carotid Embolic Protection Using MicroNet)

CAR E N ET: [Sy d ata] JACC Intv 2015

DW-MRI: prior to CAS, 48h post-procedure, and at 30 days
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MicroNET-covered stents for embolic prevention in patients .
undergoing carotid revascularisation: twelve-month

outcomes from the PARADIGM study

Normal healing
No restenosis/thrombosis concern

Prior to CAS. 6/106 (5.6%) external carotid arteries (ECAs) were
occluded on the target lesion side. whereas 3/100 (3.0%: severe
ECA stenosis prior to CAS in all) occluded at CAS. No ECA occlu-
sion occured between CAS and 30 days and there was no new ECA
occlusion at 12 months (post-procedural ECA occlusion rate 0%).

Clinical and DUS data from this symptomatic and increased-
stroke-risk consecutive patient series are consistent with the
MicroNET-covered carotid stent providing effective protection
against cerebral events which extends post-procedurally and with
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Figure 1. Peak systolic velocity prior to CGuard CAS, and at 30 days Baseline 30 days 12 months

and 12 months after the procedure. Individual patient/artery data for
all study subjects.
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To evaluate hong-term dinical fnevrologic and duplex uitmsound |DUS) cutcomes of the MicroNET-covered
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Challenging lesion subsets

CALCIUM
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HIGHLY-CALCIFIC
Carotid Artery Stenosis

Endovascular
Reconstruction

( from PARADIGM-AC)
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Challenging lesion subsets

THROMBUS
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CGuard MicroNET Stent to treat acute ischaemic stroke
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CGuard MicroNET Stent to treat acute ischaemic stroke
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Novel Large-Diameter Controlled-
Expansion Stentriever, Embolic-Prevention
Stent and Flow Reversal in Large-Thrombus-
Burden ICA Proximal Occlusion Stroke

Lukasz Tekieli, MD, PuD,*" Krzysztof Banaszkiewicz, MD, PuD,*? Zbigniew Moczulski, MD,>*
Matgorzata Urbanczyk-Zawadzka, MD,~" Piotr Musialek, MD, DPuiL™*
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VOL. 14, NO. 21, 2021
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The CREST Study stent
Human carotid artery treated using a corjventionalstent; ocT M | Cro N et _COV er ed St ent

Human 3D OCT, symptomatic lesion

Image courtesy JoanRigla, MD PhD; Perceptualimaging Lab, Univerity of Barcelona
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Randomized Controlled Trial]of
Conventional Versus MicroNet-Covered
Stent In Carotid Artery Revascularization

Andrey Karpenko, MD, PaD,” Savr Bugurov, MD,” Pavel Ignatenko, MD, PuD,* Vladimir Starodubtsev, MD, PuD,*
Irina Popova, MD, PuD,” Krzysztof Malinowski, MSc,” Piotr Musialek, MD, DPui.®

Patients screened for enrollment  (n=159)

n= 46 not meeting inclusion criteria®

n= 13 declined treatment allocation through randomization

A
Randomized (n= 100)

h 4 A 4

Allocated to Acculink (n=50) allocation Allocated to CGuard (n=50)
baseline MRI performed (n=50) baseline MRI performed (n=50)
intervention as allocated*  (n=50) procedure intervention as allocated*  (n=50)

.

Post-procedural MRI performed (n=50)

.

Post-procedural MRI performed (n=50)

Analyzed for primary endpoint  (n=50) Analyzed for primary endpoint  (n=50)
Vital status (n=50) 30d follow-up Vital status (n=50)
MRI FU (n=47)% MRI FU (n=50)

* All CAS with EmboShield NAV6 as per the Centre routine

$  Reasons for not meeting inclusion criteria were: atrial fibrillation (n=14), severe renal failure (n=12), restenotic lesion (n=9), and
unsuitability for MRI examination (n=11)
& 2 patients declined on-site follow-up due to travel distance, at the follow up visit the MRI scanner was not functional in 1 (the patient

declined re-visit)

JACC: CARDIOVASCULAR INTERVENTIONS

VOL.

14, NO. 21, 2021




[Randomized Controlled TrialJof conventional versus Micronet-covered stent use
INn percutaneous neuroprotected carotid artery revascularization:

Peri-procedural and 30-day diffusion-weighted magnetic resonance (DWI) imaging and clinical outcomes

HEAD-TO-HEAD 100 consecutive increased-risk patients (25% symptomatic) RANDOMIZED 1:1

Distal EPD R | Conventional (workhorse)
(Emboshield) . open-cell nitinol
in all 0 e, Tl - 1st generation stent

JACC Intv 2021



Randomized Controlled Trial of Post-Procedural Cerebral DW-MRI

Conventional Versus MicroNet-Covered . ]
Stent in Carotid Artery Revascularization Ip5|lateral Lesions by Volume — RAW DATA
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External CorelLab blinded analysis JACC Intv 2021



Randomized Controlled Trial of
Conventional Versus MicroNet-Covered
Stent in Carotid Artery Revascularization

Mean volume (per patient) Total volume (per patient) Mean volume (per lesion)
mm3 mm?3 mm3 _
300 1200 300
p=0.017 p=0.007 p=0.038
250 1000 250

200 800

200
150 600 ' 150

100 % 400 100 %
50 . 200 % 50
0 0 _ 0
Acculink CGuard Acculink CGuard Acculink CGuard

JACC Intv 2021



Randomized Controlled Trial of
Conventional Versus MicroNet-Covered
Stent in Carotid Artery Revascularization

CAS LESIONS that became PERMANENT (FLAIR, 30 days )
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Randomized Controlled Trial of
Conventional Versus MicroNet-Covered
Stent in Carotid Artery Revascularization

CAS LESIONS that became PERMANENT (FLAIR, 30 days )
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«Té‘ - Acculink
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£
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@
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= vs.0 NEW DWI lesions
>
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JACC Intv 2021



FDA-IDE Clinical Trial: GURRDIANS

NCT 04900844
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FDA-IDE Clinical Trial: GURRDIANS

NCT 04900844
Co-Pls D. Christopher Metzger (US) DSMB G. Ansel — Chair, N. Hopkins, B. Gersh
P. Musialek (Europe) CEC M. Burket — Chair, R. Sakhulja, P. Faries

_Standard FDA Inclusion/Exclusion criteria for Clinically Symptomatic or Asymptomatic CS
“(anatomic or clinical high-risk for CEA)

| Primary Outcome Measure
“Composite of D+S+MI < 30 days or ipsilateral stroke 31-365 days post-index procedure

Recruitment goal = 315 patients
Study Centers = 18 US + 6 Europe (up to 40 total)

Multi Specialty: Interv. Cardiology, Vascular Surgery, Vascular Medicine/Angiology, Neurology, Neurosurgery



FDA-IDE Clinical Trial: GURRDIANS

NCT 04900844
Co-Pls D. Christopher Metzger (US) “\ \. Hopkins, B. Gersh
P. Musialek (Europe) a ., R. Sakhulja, P. Faries

OQ\

_Standard FDA Inclusion’ -ymptomatic or Asymptomatic CS

X
“(anatomic or clinical K “%
' o

_Primary Outcome Me C
~Composite of D+S+MlI .« a(n psilateral stroke 31-365 days post-index procedure

Recruitment goal = 315 patients
Study Centers = 18 US + 6 Europe (up to 40 total)

Multi Specialty: Interv. Cardiology, Vascular Surgery, Vascular Medicine/Angiology, Neurology, Neurosurgery



High-Risk Lesions beyond the Carotids

P Musialek @ VEITH 2021



Thrombus-containing/high-embolic
risk lesions in tliacs or subclavians

P Musialek @ VEITH 2021



Thrombus-containing/high-embolic
risk lesions in tliacs or subclavians

P Musialek @ VEITH 2021



Ostial CCA lesions

(note adequate radial force and placement percision need)

LCCA
Retrograde
Cannulation
from the neck

(to wire and
predilate
the subtotal
ostial LCCA;
NB. failed access
from the arch)

Retrograde = =
Cannula ‘
removed

following
succesful
wireing
from the arch
after
ostial LCCA

predilation
from the top

Lady 68 yo, retinal TIAs followed by retinal stroke while on OMT (mother to cathlab nurse)

P Musialek @ VEITH 2021



. Ostial CCA lesions ,
(note adequate radial force and placement percision)

OPTIMAL angiographic / /]
+ clinical + duplex result Zf*#
@ 12mo f

overlapping | (and LECA patent)

cGuards

P Musialek @ VEITH 2021



Conventional Carotid Stent Design Permits Atherosclerotic Plague In-Stent Progression

Appropriately
sized and implanted

‘,,, Precise stent (2005)

P Musialek @ VEITH 2021

Precise Stent 5.0x30mm (implanted 2005)
increasing ” in-stent restenosis” - 2016 SYMPTOMATIC



Conventional Carotid Stent Design Permits Atherosclerotic Plague In-Stent Progression

Appropriately
sized and implanted

Precise stent (2005)

a1
-----

‘{‘ x 27
Tekieli et al. Eur Heart J 2021

Precise Stent 5.0x30mm (implanted 2005)
increasing ” in-stent restenosis” - 2016 SYMPTOMATIC



Conventional Carotid Stent Design Permits Atherosclerotic Plaque In-Stent Progression

%

—.

¢

Aspiration

\

— TREATED with MICRONET-COVERED STENT PLAQUE SEQUESTRATION (2016)

Tekieli et al. Eur HeartJ 2021



Conventional Carotid Stent Design Permits Atherosclerotic Plaque In-Stent Progression

— TREATED with MICRONET-COVERED STENT PLAQUE SEQUESTRATION (2016)

EFFECTIVE RECONSTRUCTION OF NORMAL ANATOMY |




Conventional Carotid Stent Design Permits Atherosclerotic Plague In-Stent Progression
— TREATED with MICRONET-COVERED STENT PLAQUE SEQUESTRATION (2016)

5y follow up
/ ANATOMIC \
& CLINICAL
- PATIENT

MAINTAINED + PSV 80.5cmls
EDV 40.3cm/s
RI 0.50

LONG-TERM

\_ /

Tekieli et al. Eur HeartJ 2021



Conventional Carotid Stent Design Permits Atherosclerotic Plague In-Stent Progression
— TREATED with MICRONET-COVERED STENT PLAQUE SEQUESTRATION (2016)

5y follow up
/ ANATOMIC \
& CLINICAL
RESULT

MAINTAINED + PSV 80.5cmls

EDV 40.3cm/s

RI 0.50
LONG-TERM

\_ /

Tekieli et al. Eur HeartJ 2021



Aneurysms: Physiological Healing (Flow-Divertion)

P Musialek @ VEITH 2021



43 yo Man, h. symptomatic







C-HEAL

STUDY NCT04434456

P Musialek @ VEITH 2021



Immediate
result

P Musialek @ VEITH 2021




Immediate
result

P Musialek @ VEITH 2021




ANEURYSM

Total Exclusion
@ 72h

Acute Result Maintained @6mo CT Angio Control

P Musialek @ VEITH 2021



ANEURYSM

Total Exclusion
@ 72h

atient CURED

P Musialek @ VEITH 2021



Levels Systematic reviews and
of Medical Evidence meta-analyses

Randomized controlled
double blind studies

Cohort studies
Case control studies
Case series

Case reports

Ideas, editorials, opinion

Animal research

n vitro research

Sackett DL
P Musialek @ VEITH 2021



CARMEN Collaborators

Meta-Analysis

P Musialek @ VEITH 2021



| CARMEN Systematic review and meta-analysis |flowchart (PRISMA)

Records published between 010ct2004 | | Records identified through I
and 310ct2019, identified through I search for 12-month study outcome |
PubMed search in November 2019 updates in November 2020

h___ I I - -

c
kS
=)

(C
=
=
)

c

[
T

Record duplicate removal
— Duplicates’ n=17

Records identified,
n= 3308

Initial screen

Records not meeting
criteria (CADIMA),
n= 2572

Screening

Records remaining
after initial screen,

n=736 A Mazurek TCT 2021
CARMEN Collaborators



CARMEN Systematic review and meta-analysis flowchart (PRISMA)

’
Records remaining after cont’d
initial screen, n=736

Record exclusion and
study data integration 1. Lack of data on endpoint(s) of interest (n=587)
2. Data integration: merging same-study data from

different publications (n=16)
Evaluated studies, n=133

Quality evaluation

Eligible studies, n=112

30-day outcomes 1-year outcomes FGS — first generation stents
n=112 n=20 _
SGS — second generation stents

(mesh/dual-layer)

>
=
2
=
w

Rejected n=21 (15.8%)

A Mazurek TCT 2021
CARMEN Collaborators




Stent type comparisons. Pooled populations characteristics

FGS
No of studies 98
No of patients 65,891*

Age [mean] £+ SD 70.1(2.8)

Male [%] 68%
Symptomatic [%] 45%
Diabetic [%] 34%
CAD [%] 51%
AF [%] 6%
Contralateral

occlusion [%] 10%

SGS

14
2,152*
71.9 (2.5)
73%
41%
32%
47%
3%

16%

0.02
0.046
0.40
0.43
0.55
0.37

0.22

Open-cell Close-cell

FGS

29
20,676*
70.4 (3.2)
68%
43%
35%
48%
3%

10%

FGS

12
7,598*
69.3 (3.4)
66%
50%
36%
55%
ND

12%

popen popen pclose
vs close vs SGS vs SGS

0.60
0.92
0.61
0.71
0.59

0.87

FGS — first generation stents; SGS — second generation stents (mesh/dual-layer)

*Data per total number of patients as per published patient characteristics

0.32
0.12
0.94
0.88
0.98
0.99

0.63

0.13
0.15
0.45
0.61
0.98

0.99

A Mazurek TCT 2021
CARMEN Collaborators



30-day Death/Stroke/MI

Study Patients
Events
SGS 2531
44
Casper/RoadSaver 51805
Gore Mesh Stent 5;']51

CGuard MicroNET Stent 161335

Weight

100%

23.1%

12.3%

64.6%

Risk Ratio [95% CI]

0.32[0.17-0.46]

0.33 [0.14-0.51]

1.17 [0.94-1.41]

0.26 [0.12-0.40]

Heterogeneity: I°=87%, 1°=0.0004, p<0.01

Study Patients
Events
2531
SGS 23
Casper/RoadSaver 51805
Gore Mesh Stent %1_,1

CGuard MicroNET Stent 1?85

Weight

100%

23.1%

12.3%

64.6%

Risk Ratio [95% CI]

0.31[0.14-0.48]

0.32 [0.11-0.52]

1.15[0.91-1.40]

0.26 [0.10-0.42]

Heterogeneity: 1°=84%, 1°=0.0003, p<0.01

Study Patients
Events
2531
SGS >
Casper/RoadSaver 51305
Gore Mesh Stent ?%151

CGuard MicroNET Stent 1?35

Weight

100%

23.1%

12.3%

64.6%

Risk Ratio [95% CI]

0.41[0.23-0.59]

0.42[0.21-0.63]

1.53 [1.28-1.79]

0.34 [0.17-0.51]

Heterogeneity: 1’=73%, 1°=0.0002, p<0.01

FGS
+
i
-
T T
0.5 1 15
better than worse than
Open-cell FGS
+
.
-
T T
0.5 1 1.5
better than worse than
Open-cell FGS
Close-cell FGS
+
—.
-
T T
0.5 1 1.5
better than worse than

Close-cell FGS

A Mazurek TCT 2021
CARMEN Collaborators



30-day Stroke

Study Patients Weight Risk Ratio [95% CI]
Events

SGS 2;31 100% 0.20 [0.08-0.32]

Casper/RoadSaver 525 23.1% 0.17 [0.02-0.31]

Gore Mesh Stent 351)1 12.3% 0.96 [0.75-1.17]

CGuard MicroNET Stent 1?35 64.6% 0.18 [0.06-0.30]

Heterogeneity: I°=87%, 17°=0.0003, p<0.01

Study Patients Weight Risk Ratio [95% CI]
Events

SGS 231 100% 0.19[0.06-0.33]

Casper/RoadSaver 525 23.1% 0.16 [0.00-0.32]

Gore Mesh Stent 331 12.3% 0.92 [0.70-1.14]

CGuard MicroNET Stent 1?35 64.6% 0.17 [0.03-0.31]

Heterogeneity: 1°=83%, 1°=0.0002, p<0.01

Study Patients Weight Risk Ratio [95% CI]
Events

SGS 2;31 100% 0.26 [0.11-0.41]

Casper/RoadSaver 525 23.1% 0.21 [0.04-0.38]

Gore Mesh Stent 331 12.3% 1.25[1.02-1.48]

CGuard MicroNET Stent 1*1335 64.6% 0.23 [0.08-0.39]

Heterogeneity: I°=72%, 1°=0.0001, p<0.01

FGS

'

better than worse than

Open-cell FGS

' W

better than worse than
Open-cell FGS

Close-cell FGS

J—

better than worse than
Close-cell FGS

A Mazurek TCT 2021
CARMEN Collaborators



12-month Ipsilateral Stroke/Restenosis

Study Patients Weight Risk Ratio [95% CI]
Events FGS
1191 _
SGS 9T 100% 0.63 [0.32-0.93] -
Casper/RoadSaver oo 29.2% 0.97 [0.66-1.27] B
Gore Mesh Stent 22930 24.4% 0.97 [0.66-1.28] S —
CGuard MicroNET Stent 523 46.4% 0.09 [0.00-0.31] W—
Heterogeneity: I’=92%, 1°=0.0012, p<0.01 o . ..
better than worse than

A Mazurek TCT 2021
CARMEN Collaborators



12-month lpsilateral Stroke

Study Patients Weight Risk Ratio [95% CI]

Events FGS
SGS 1 100% 0.20[0.02-0.39]
Casper/RoadSaver 338 29.2% 0.07 [0.00-0.27] .
Gore Mesh Stent 230 24.4% 0.88 [0.64-1.13] -
CGuard MicroNET Stent 523 46.4% 0.11[0.00-0.28]  m—

Heterogeneity: 1°=86%, 1°=0.0002, p<0.01 s 1 as
better than worse than
FGS

A Mazurek TCT 2021
CARMEN Collaborators



12-month Restenosis

Study Patients Weight
Events

SGS "ol 100%

Casper/RoadSaver 32468 29 29,

Gore Mesh Stent 21?40 24 4%,

CGuard MicroNET Stent 523 46.4%

Heterogeneity: 1°’=88%, 1°=0.0003, p<0.01

Risk Ratio [95% CI]

0.85[0.60-1.10]

1.80 [1.53-2.08]

1.22 [0.95-1.48]

0.09 [0.00-0.26]

FGS
_._
1l =
o
| | I |
0.5 1 1.5 2
better than worse than

FGS

A Mazurek TCT 2021
CARMEN Collaborators



CEA vs SGS meta-analysis

“rﬂa?:ﬁr 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 A Mazurek TCT 2021

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



30-day Death/Stroke/MI

Study Patients Weight Risk Ratio [95% CI]
Events

SGS 2231 100% 0.32 [0.14-0.50]

Casper/RoadSaver 51%5 23.1% 0.33 [0.12-0.54]

Gore Mesh Stent %})1 12.3% 1.19 [0.94-1.45]

CGuard MicroNET Stent 1635 64.6%

19 0.27 [0.10-0.44]

Heterogeneity: 1°=81%, 17°=0.0003, p<0.01

Study Patients Weight Risk Ratio [95% CI]
Events

SGS 231 100% 0.53 [0.41-0.65]

Casper/RoadSaver 51%5 23.1% 0.54 [0.38-0.70]

Gore Mesh Stent ?;151 12.3% 1.98 [1.76-2.20]

CGuard MicroNET Stent 1635 64.6%

2 0.44 [0.33-0.55]

Heterogeneity: 1’=76%, 1°=0.0001, p<0.01

CEA (RCTs)
+
1
-
I I I
0.5 1 1.5 2

better than  worse than

CEA (RCTs)
CEA (Val)
+
_._
. B
[ I I
0.5 1 1.5 2

A Mazurek TCT 2021
CARMEN Collaborators

better than _ worse than
CEAT(VQI)



Study

SGS

Casper/RoadSaver

Gore Mesh Stent

CGuard MicroNET Stent 1*1335 64.6%

Study

SGS

Casper/RoadSaver

Gore Mesh Stent

CGuard MicroNET Stent 1?5’5 64.6%

30-day Stroke

Patients Weight Risk Ratio [95% CI]
Events

2531

26 100% 0.24 [0.10-0.38]

585

5 23.1% 0.20 [0.04-0.36]

311

9 12.3% 1.15[0.92-1.37]

0.22 [0.07-0.36]

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

Patients Weight Risk Ratio [95% CI]
Events

2531 100%

5 0.53 [0.44-0.62]

85 23.1% 0.44 [0.32-0.56]

311 12.3%

A 2.55 [2.35-2.75]

0.48 [0.39-0.57]

Heterogeneity: I2=40%, 1°<0.0001, p=0.06

CEA (RCTs)
+
1 q
-
[ I
0.5 1 1.5

better than  worse than

CEA (RCTs)

CEA (VQI)

—

I " I

0.5 1 25

better than  worse than

CEA (VaQl)

A Mazurek TCT 2021
CARMEN Collaborators



12-month Ipsilateral Stroke/Restenosis

Study Patients Weight Risk Ratio [95% CI]
Events CEA (RCTs)
1191 _ |
SGS 19 100% 1.25 [0.95-1.55] — —
Casper/RoadSaver 32498 29.2% 1.92 [1.63-2.21] — =
Gore Mesh Stent 22930 24.4% 1.94 [1.63-2.25] — =
CGuard MicroNET Stent 523 46.4% 0.18[0.00-0.39] —m—
[ [ I ]

0 1 1.5 2 2.5
Heterogeneity: 1°=87%, 1°=0.0004, p<0.01

better than  worse than

CEA (RCTs)

Study Patients Weight Risk Ratio [95% CI]

Events CEA (val)

1191 _
SGS 19 100% 1.95 [1.70-2.20] T
Casper/RoadSaver 32498 29.2% 2.99 [2.75-3.23] -
Gore Mesh Stent 22930 24.4% 3.02 [2.77-3.27] —a—
CGuard MicroNET Stent 523 46.4% 0.28 [0.15-0.41] _E
| — 1 |

0 1 2 3 3.5

Heterogeneity: 1°=89%, 1°=0.0003, p<0.01 A Mazurek TCT 2021

better than  worse than
CEA (val) CARMEN Collaborators




/ \ CGuard MicroNet-covered Stent
. Expanding Clinical Evidence

CGUARDIANS
TOP-GUARD
C-HEAL

OPTIMA
PARADIGM-EXTEND
FLOW-GUARD

NCT04900844
NCTO04547387
NCT04434456
NCT04234854
NCT04271033
NCTO44617 17
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