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Challenges of Acute Carotid-Related
Stroke Intervention using Conventional
echniques & Devices

e Distal embolism

e Stent thrombosis

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.




Challenges of Acute Carotid-Related
Stroke Intervention using Conventional
echniques & Devices

e Distal embolism up to 20-30% cases

e Stent thrombosis up to 30% cases
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New Technologies

The MicroNET-Covered Stent
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The CGuard MicroNET-Covered Stent is not yet available commercially in the USA.
FDA-IDE Trial (CGUARDIANS NCT04900844): recently COMPLETED for its Primary Endpoint.



The MOST ‘open’ amongst open-cell stents (metallic FRAME)
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Randomized Controlled Trial

RCT Evidence in Elective CAS



Randomized Controlled Trial
The CREST Study stent MicroNet-Covered Stent

Human 3D OCT, symptomatic lesion

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

OCT Images: P Musialek, G deDonato. Carotid Artery Revascularization Using the Endovascular Route. In: Carotid Interventions - Practical Guide Minerva Medica 2022
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SAFEGUARD-STROKE:
Al

To evaluate, in a multi-center multi-specialty investigator-initiated study,
outcomes of MicroNET-covered (cell area =0.02-0.03mm?)

Anti-Embolic Carotid Stent (CGuard, InspireMD)
In consecutive carotid-related stroke (CRS) patients

eligible for emergency recanalization.

NCT05195658 2024



Methods

e Multi-center, Multi-specialty investigator-initiated study (11S) A
e 7 Iinterventional stroke centers in 6 countries

e Consecutive, "all-comer” CRS patients eligible for emergency recanalization
e MicroNET-covered carotid stent (CGuard, InspireMD) in all stented CRS

e Treatment other than study device use according to center/operator routine

NCT05195658 2024
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Clinical characteristics

Age, years 67 (61-74) Diabetes
range 40 - 89 Type 1 1(1.3)
Female gender 21 (28.0) Type 2 19 (25.3)
ASPECTS on admission 9 (8-10) Smoker 41 (54.7)
range 6-10 Hypercholesterolemia or hypolipidemic therapy
NIHSS on admission 14 (12-19) prior to stroke 62 (82.7)
range 6-27 History of neck/chest radiotherapy 3(4.0)
MRS prior to index stroke onset 0(0-1) Type of stroke (clinical)
range 0-3 Hyperacute 65 (86.7)
Time from symptom onset to 5(3-11) Stroke-in-evolution or crescendo TIA 6 (8.0)
presentation, h 1-38 Stuttering/aggravating 4 (5.3)
range Stroke side, left 39 (52.0)
IVT 29 (38.7) Lesion/occlusion level(s)
Hypertension 67 (89.3) Tandem (extra- plus intracranial) 39 (52.0)
Coronary artery disease 26 (34.4) Isolated extracranial 36 (48.0)
Atrial fibrillation 10 (13.3) ICA lesion type
TIA preceding index stroke 14 (18.7) Atherosclerosis 67 (89.3)
Stroke in history 7 (9.3) Dissection 5(6.6)
Symptomatic PAD 8(10.7) Thrombo-embolic load from prox circulation*® 2(2.3)

ICA thrombus'

ICA higly calcific stenosis*
L. Tekieli et al. Adv Interv Cardiol 2024;20:172—193.

47 (62.7)
11 (14.7)




A

Procedural data

Access site
femoral 67 (89.3)
radial 5(6.7)
transcarotid* 3(4.0)
Anaesthesia
general 41 (54.7)
conscious sedation 34 (45.3)
Cerebral protection device 34 (45.3)
Proximal 29 (38.7)
MoMa system 19 (25.3)
Mono-balloon catheter 8(10.7)
TCAR 2 (2.7)
Distal (filter) 3(4.0)
Double (Mono-balloon catheter + filter) 2(2.7)
No protection device 41 (54.7)
Thrombus extraction*
In n=47 extracranial thrombotic lesions 45 (95.7)
Aspiration-only 42 (89.4)
Large-bore ST (under aspiration) 3 (6.4)
In n=39 intracranial LVOs 37 (94.9)
Aspiration-only 19 (48.7)
Aspiration followed by ST 15 (38.4)
ST as primary strategy 3(7.7)

Intracranial MT (n=37)

ICA 2 (5.4)
ACA 1(2.7)
M1 21 (56.8)
M2 5(13.5)
Multisite intracranial 8(21.6)
Number of passages in intracranial MT 2 (1-4)
1-9
Primary (‘direct’) stenting 29 (38.7)
Extracranial lesion predilatation 46 (61.3)
Predilation balloon diameter, mm 3.5(3.0-3.5)
Range 1.0-5.0
Carotid stent strategy in tandem lesions
Antegrade 12 (30.8)
Retrograde* 27 (69.2)
Total number of study stents used 78
Non-study stent use 0

SAFEGUARD-STROKE
NCT05195658

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.
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Procedura

Stent size, diameter (mm) x length (mm)

6 x 40 2(2.6)
7x30 5(6.4)
7 x40 5(6.4)
8x30 9(11.5)
8x40 7 (9.0)
9x30 12 (15.3)
9x40 16 (20.5)
10 x 30 6(7.7)
10 x 40 10 (12.8)
10 x 60 4(5.1)
>1 stent implantation, n (% culprit ICA) 3(4.0)
Second stent reason
dissection 0
thrombus 0
lesion length” 3(4.0)
Post-dilatation performed 72 (96)
Postdilation balloon peak diameter, mm 5.0 (5.0-5.5)
range 4.0-8.0
Postdilation balloon peak pressure, mmHg 18 (12-20)
range 8-24

data, cont’d

New cerebral embolism with stent
delivery/implantationt 1(1.3)
Final mTICI, n (%)
0/1 3 (4.0)
2a 5 (6.7)
2b/c 17 (22.7)
3 50 (66.7)
Procedure duration (min) 70 (45-97)
range 33-170
Intraprocedural heparin use 75 (100)
Intraprocedural heparin regiment é
Catheter(s) flush only 6(8.0)
Additional dose(s) 69 (92.0)
1500 - 3000 1U 11 (14.7)
3000 -5000 IU 21 (28.0)
ACT-adjusted dosing with 2250s target 37 (49.3)

SAFEGUARD-STROKE
NCT05195658

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.



Procedural data, cont’d.

Peri-procedural antiplatelet administered (at least 1) 69 (92.0)
iv ASA 7(9.3)
oral/naso-gastric tube ASA 59 (78.7)
lIb/llla inhibitor 16 (21.3)

ia bolus only 4 (5.3)
ia bolus + iv infusion 12 (16.0)
cangrelor 3 (4.3%)
Post-procedural antiplatelet(s) 75 (100)
one (ASA or clopidogrel) 4 (5.3)
two (ASA plus clopidogrel) 71(94.7)
? Timing of second antiplatelet administration (n=71)
<24h 38 (53.5)
>24h 22 (46.5)
delay, h 28 (26-31)
delay, range 24-48
Recommended DAPT duration, months 3 (3-3)
range 1-12

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.

NCT05195658 2024



SAFEGUARD-STROKE Case Example 1 aherothrombotic

W.68y ASPECTS10 mRS 1 NIHSS 17

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.
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SAFEGUARD-STROKE ~ Case Example 2 :{gpoe fissecton

M. 61y ASPECTS 10 mRS 0 NIHSS 19

: postdil
L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.
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SAFEGUARD-STROKE  Case Example 3 sERTemhere

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.
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SAFEGUARD-STROKE  Case Example 4 & firombotic

M.73y ASPECTS10 mRS1 NIHSS 22 ;v ﬁ:_,ﬂJﬁ 4£7.
i ¢ b g :
e £

rica stent

. W‘th

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.
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SAFEGUARD-STROKE _ Case Example 5 aiherothromboric

W.53y ASPECTS 10>9 mRS 0>2 NIHSS 4>21 hg’h

lica stent _

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.
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SAFEGUARD-STROKE Case Example 6 - Bndam rombote
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rica stent
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Main outcomes of interest

90-day outcomes’

New stroke by 90-days, any 2 (3)
ipsilateral 1(1.5)
contralateral 0
posterior circulation 1(1.5)

90-day death (total*) 9(12.0)

NIHSS at 90-days 3 (0-5)

mRS* at 90-days 1(1-2)

Stent patent¥ by 90-days 59 (92.2)

Any in-stent material® 0 (0)

Stent occluded by 90-days 5(7.8)

DUS in-stent velocities

PSV, cm/s 64 (55-84)

EDV, cm/s 24 (21-30)

In-hospital/by discharge n=75
Any intracranial hemorrhage 12 (16)
sICH 4 (5.3)
asICH 8 (10.7)
In-hospital death 7 (9.3)
NIHSS* on discharge 4 (2-8)
range 0-23
mRS at discharge 1(1-3)
range 0-6
Stent patent” on discharge 66 (94.3)
DUS in-stent velocities
PSV, cm/s 69 (53-
EDV, cm/s 91)
20 (12-
26)
Any in-stent material 0(0)
L. Tekieli etal

. Adv Interv Cardiol 2024;20:172-193.

NCT05195658




Predictors of sICH

Univariate
GP lIb/Illa inhibitor ia. bolus + iv. infusion
OR 6.4 (1.8-24.5), p<0.001
T-occlusion
OR 3.9 (1.9-15.1), p<0.001
Tandem lesion
OR 3.4 (1.3-35.9), p=0.010
IVT
OR 1.9 (1.1-20.6), p<0.001
Additional dose of heparin®
OR 1.4 (1.1-18.7), p=0.020

Mulitvariate

L. Tekieli et al. Adv Interv Cardiol 2024;20:172-193.

NCT05195658 2024



Predictors of bad clinical outcome (mRS >2) at 90 days

Univariate
GP lIb/llla inhibitor ia. bolus + iv. infusion NIHSS > 20
OR 23.8 (5.3-94.5), p<0.001 LlOR 14.7 (2.1-78.2), p=0.006
ASPECT < 8 |
OR 11.2 (3.2-38.9), p<0.001
NIHSS > 20

FASPECT < 8
OR 8.3 (2.4-32.6), p<0.001 {0R 12.8 (2.0-81.6), p=0.007

Tandem lesion

OR 6.1 (1.8-20.8), p=0.004
Postdilatation balloon < 5mm or absent*

OR 4.6 (1.2-17.6), p=0.020
Peri-procedural DAPT initiation

IBalloon catheter use for cerebral protection
OR 0.68 (0.21-0.89), p=0.003

L. Tekieli et al. Adv Interv Cardiol 2024;20:172—-193.

NCT05195658 2024



Predictors of patency loss by 90 days

Univariate

Heparin limited to flush
OR 14.3 (1.5-53.1), p=0.007

mTICl < 2b
OR 12.7 (4.9-97.9), p=0.001

Mulitvariate

Postdilatation balloon < 5mm
OR 15.2 (5.7-72.3), p<0.001
mTICI < 2b

OR 6.3 (0.98-45.2), p=0.080

Tandem lesion
OR 9.2 (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

L. Tekieli et al. Adv Interv Cardiol 2024;20:172—-193.

NCT05195658
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Conclusions

e The MicroNET-covered stent was beneficial in ICA
recanalization and re-establishing cerebral perfusion with
minimized iatrogenic cerebral embolism, and was associated

with a high rate of functional independence.

e Study stent post-dilatation with a small-diameter balloon
—or absence of post-dilatation— independently predicted

patency loss.

CRF’
The CGuard MicroNET-Covered Stent is not yet available commercially in the USA. 2024

TCT FDA-IDE Trial (CGUARDIANS NCT04900844): recently COMPLETED for its Primary Endpoint.



Conclusions (Cont’d)

e This mulicenter, multi-speciality sudy demonstrated
— high acute angiographic success rate,
— high 90-day patency,
— favorable clinical outcomes
despite differences in procedural strategies and pharmaco-
-therapy, reflecting real-life variability in approaches
by different operators/centers.

e Findings from this study may inform management strategy
In patients with acute ischemic stroke of carotid artery origin.

CRF

TCT NCT05195658 2024



Commentary: A multi-center study of the MicroNET-
covered stent in consecutive patients with acute carotid-

related stroke: SAFEGUARD-STROKE

Jaims Lim*Z, Vinay Jaikumar®?, Tyler A. Scullen??, Adnan H. Siddiquit?34>

‘Department of Neurosurgery, Jacobs School of Medicine and Biomedical Sciences, University at Buffalo, Buffalo, New York, USA
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Adv Interv Cardiol 2024; 20, 3 (77): 245-247
DOI: https://dol.org/10.5114/aic.2024.142327

The future of CGuard EPS in tandem strokes

The CGuard EPS features a dual-layer nitinol mesh,
with the self-expandable open-cell stent that exerts a ra-
dial outward pressure on the outer MicroNET cover en-
suring the thorough apposition of the mesh against the
vessel wall [9, 10]. Additionally, the tight MicroNET cover
across the stent prevents “cheese-grating” of acute and
chronic plaque, thereby reducing the risk of additional em-
boli and stroke in the intracranial space. Together, these
features of the CGuard result in effective containment of
the plague, preventing inadvertent intraprocedural em-
bolization and reducing the risk of tandem conversion.
Additionally, they help prevent postprocedural emboliza-
tion, thereby mitigating the risk of recurrent ipsilateral
ischemic strokes

The CGuard MicroNET-Covered Stent is not yet available commercially in the USA.
FDA-IDE Trial (CGUARDIANS NCT04900844): recently COMPLETED for its Primary Endpoint. 2024



MicroNET-covered stent (CGuard) routine use in acute

carotid-related stroke — SAFEGUARD-STROKE Study:
response to the Buffalo Group commentary
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Dundee, Scotland, United Kingdom

Finally, the use of an antegrade vs. a retrograde
strategy in the management of tandem lesion in the
SAFEGUARD-STROKE Study is cansistent with the multi-
tude of approaches guided by operator preference and
patient anatomy in tandem stroke interventions, as
raised by the Buffalo group [31]. One fundamental ad-
vantage of the MicroNET-covered stent in eCAS is its se-
questration of the atherothrombotic plaque, preventing
further plaque-related embolism. We fully agree with our
Buffalo colleagues that resolving the carotid pathology
before intracranial manipulation is an important contri-
bution to a stepwise approach to prevent new distal em-
bolization in carotid-related strokes and to prevent blind
maneuvering into the intracranial circulation during re-
vascularization of tandem lesions [31]. One fundamental

SN JaLh Antegrade vs. Retrograde
Beany favy .
,f‘{‘ RS Aly  Strategy in Tandems and
VAR NS S p Ay
;l .' o ;\\é.; Importance of Embedment
}' A = disadvantage, however, is the need to cross the carotid

stent to reach the intracranial lesion. The latter, as shown
in the SAFEGUARD-STROKE study is feasible and can be
done safely [30]. Importantly, it may require positioning
the guiding catheter distal to the ICA/CCA stent for in-
creased catheter support for the intracranial intervention
and — if stentrievers are used — to avoid the risk of entan-
glement of the stentriever with the stent struts during
the stentriever removal. Also, in eCAS, stenting often oc-
curs under limited (for some operators/centers — absent)
anticoagulation and with suboptimal antiplatelet pro-
tection [9]. Thus optimization of stent embedment with
appropriate post-dilatation is crucial to reduce the risk

of clot formation [30]. Impartantly, for training in acute
stroke interventions [42], both the antegrade and retro-
grade strategy (and their variations) can be pracitised
today, including anti-embolic stent use, in a novel human
stroke model that can address different clinical scenarios
and operator preferences [43].
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Post Scriptum: Today, antergrade vs. retrograde strategy, in tandem stroke,
using this and other devices, can be practiced...
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More Imaging...
(incl. Protected Coverage of Aterothrombotic Material)
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Outcomes m acute carotid-related stroke eligible for
mechanical reperfusion: SAFEGUARD-STROKE Registry
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