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New DW-MRI lesions post TAVI

\ : ; ),

N\ e T \‘;\, \Y A

DW-MRI: sensitivity 94%; specificity 97% for detecting stroke considered | ; \& 1 1 N | ?
procedure of choice to detect acute neurologic deficits A e/ id i?
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e Pre-existing and new lesions on DW-MRI after
catheterization is related to cognitive decline

e Patients with new ischemic lesions post CABG
(20%) had a larger neurocognitive decline than
the patients with stable MRI images
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Technological advancements, refinements in techniques and increased operator experience

have reduce periprocedural strokes (within 30 days) to approximately 2% of patients
undergoing TAVI.

» Carroll 1.D., et al. STS-ACC TVT Registry (Ann Thorac Surg. 2021). 72.991
included in 2019. 30-days strokes: 1.090 patients (2.3%o).

> Levi a,, et al. The ASTRO-TAVI Study Group (J Am Coll Cardliol Intv 2022).
16.615 patients included between 2006 and 2021. 30-days stroke: 387
patients (2.3%).
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Huded C.P, et al. JAMA. 2019

Figure 1. Neurologic Events Within 30 Days of Transcatheter Aortic Valve Replacement
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Vlastra W, et al. Timing of stroke in the first month after TAVI
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Circ Cardiovasc Interv. 2019
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The SENTINEL™ Cerebral Protection System (CPS) (Boston Scientific) is the most widespread cerebral
embolic protection (CEP) device used to mitigate the risk of embolization of vascular or heart debris during

TAVI.

> Dual filter-based intra-luminal CEP device 6-Fr sheath

compatible.

» Right radial or brachial artery access over a 0.014-inch guidewire.

» Proximal filter positioned in the brachiocephalic trunk, the second

filter in the left common carotid artery.

» It covers all brain areas supplied by 3 out of 4 arteries (excluding

left vertebral artery).
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The SENTINEL trial

Kapadia S. R., et al. 7 Am Coll Cardiol. 2017

» 363 patients undergoing TAVR to a safety arm (n=123), device imaging (n=121), and control imaging (n=119).
> Primary safety endpoint: MACCE at 30 days.

> Primary efficacy endpoint: reduction in new lesion volume in protected brain territories on MRI at 2 to 7 days.

A. 30-day MACCE Rates

Rate (%)
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Megaly M., et al. Ischemic Stroke With Cerebral Protection System During Transcatheter Aortic Valve Replacement.
J Am Coll Cardiol Intv. 2020

> 36.220 patients included. After propensity score matching: 525 CEP group vs. 1.050 Control group.

» Ischemic stroke during the index hospitalization: the risk was lower with CEP (1% vs. 3.8%, p=0.003).

Butala N. M., et al. Cerebral Embolic Protection and Outcomes of Transcatheter Aortic Valve Replacement.
Results from the TVT Registry. Circulation. 2021
> 123.186 patients included (12.409 CEP group vs. 110.777 Control group)

> Primary unadjusted analysis: no association between CEP use and in-hospital stroke (1.3% vs. 1, ;

» Secondary analysis (propensity score—based model): CEP use was associated with
lower in-hospital stroke (1.3% vs. 1.58%, p=0.018).
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> 3.000 patients underwent TAVR: 1.501 in the CEP group vs. 1499 in
the Control group.

> Primary endpoint (clinical stroke within 72 hours after TAVR): 2.3%

vS. 2.9%, p=0.30.

> Additional prespecified endpoint (disabling stroke): 0.5% vs. 1.3%.

> The number needed to treat (NNT) to prevent one

additional disabling stroke would be 125

No. of Patients

504

Difference, -0.6 percentage points
(95% Cl, -1.7 to 0.5)
P=0.30

" Nondisabling
stroke

2.9% W Disabling

stroke

2.3%

CEP Control
(N=1501) (N=1499)
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7635 Participants underwent randomization
(1:1 ratio)

l

l

3815 Were assigned to the CEP group

3820 Were assigned to the control group

17 Were excluded from the
modified intention-to-
treat population

5 Underwent randomization
in error

9 Did not undergo TAVI

3 Withdrew

|
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17 Were excluded from the
modified intention-to-
treat population

3 Underwent randomization
in error

6 Did not undergo TAVI

8 Withdrew

3798 Were eligible to be included in the
modified intention-to-treat population

3803 Were eligible to be included in the
modified intention-to-treat population

3 Were excluded from the
modified intention-to-treat
analysis owing to withdrawal
of consent after undergoing
TAVI and before being
discharged from the hospital

\

f \

4 Were excluded from the
modified intention-to-treat
analysis owing to withdrawal
of consent after undergoing
TAVI and before being
discharged from the hospital

3795 Were included in the modified
intention-to-treat analysis

3799 Were included in the modified
intention-to-treat analysis

Figure 1. Randomization and Treatment.
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CEP Group
(N=3798)

Control Group

Outcome (N=3803) Treatment Effect
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Risk Ratio
(95% CI)T

Risk Difference
(95% CI)T

no./total no. (%) percentage points

Primary outcome

Stroke within 72 hr after TAVI or before dis-
charge, if sooner

Ischemic stroke
Hemorrhagic stroke
Secondary outcomes
Disabling stroke within 6 to 8 wk after TAVI{
Ischemic stroke
Hemorrhagic stroke

Severe stroke within 72 hr after TAVI or be-
fore discharge, if sooner|

Ischemic stroke
Hemorrhagic stroke

Death within 72 hr after TAVI or before dis-
charge, if sooner

Death or stroke within 72 hr after TAVI or be-
fore discharge, if sooner

Death
Nonfatal stroke

Death, stroke, or TIA within 72 hr after TAVI
or before discharge, if sooner

Death

Nonfatal stroke

TIA

81/3795 (2.1)

80/3795 (2.1)
1/3795 (<0.1)

47/3795 (1.2)

47/3795 (1.2)
0/3795
18/3795 (0.5)

18/3795 (0.5)
0/3795
29/3795 (0.8)

108/3795 (2.8)

29/3795 (0.8)
79/3795 (2.1)
126/3795 (3.3)

29/3795 (0.8)
79/3795 (2.1)
18/3795 (0.5)

82/3799 (2.2)

82/3799 (2.2)
0/3799

53/3799 (1.4)

53/3799 (1.4)
0/3799

19/3799 (0.5)

19/3799 (0.5)
0/3799
26/3799 (0.7)

104/3799 (2.7)

26/3799 (0.7)
78/3799 (2.1)
117/3799 (3.1)

26/3799 (0.7)
78/3799 (2.1)
13/3799 (0.3)

~0.02 (~0.68 to 0.63)

-0.2 (-0.7 to 0.4)

0.0 (-0.3t00.3)

0.1 (-0.3100.5)

0.1 (-0.6 to 0.8)

0.2 (-0.6 to 1.0)

0.99 (0.73 to 1.34)7

0.89 (0.60to 1.31)

0.95 (0.50 to 1.80)

1.12 (0.66 to 1.89)

1.04 (0.80 to 1.36)

1.08 (0.84 to 1.38)
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Subgroup

All participants
ge
<80 yr
80 to <85 yr
=85 yr

b g

Sex
Female
Male
Race or ethnic group
White
Asian, Black, mixed, or other
Native bicuspid valve
Bicuspid
Tricuspid
EuroSCORE I
Low: <4%
Intermediate: 4 to 8%
High: >8%
Type of valve
Self-expanding valve
Balloon-expanding valve

Balloon dilation before valve implantation

No
Yes

Balloon dilation after valve implantation

No
Yes

Aortic-valve calcification
None, mild, or moderate
Severe

CEP

Control

no. of events/no. of participants (%)

81/3795 (2.1)

28/1466 (1.9)
26/1203 (2.2)
27/1126 (2.4)

37/1484 (2.5)
44/2311 (1.9)

75/3545 (2.1)
3/60 (5.0)

8/322 (2.5)
72/3388 (2.1)

44/2124 (2.1)
15/554 (2.7)
3/215 (1.4)

42/1611 (2.6)
38/2166 (1.8)

42/2074 (2.0)
39/1714 (2.3)

62/3123 (2.0)
19/662 (2.9)

45/1945 (2.3)
36/1786 (2.0)

82/3799 (2.2)

23/1452 (1.6)
28/1238 (2.3)
31/1109 (2.8)

45/1459 (3.1)
37/2340 (1.6)

75/3539 (2.1)
2/61 (3.3)

7/305 (2.3)
74/3418 (2.2)

39/2180 (1.8)
18/529 (3.4)
8/210 (3.8)

54/1614 (3.3)
28/2167 (1.3)

33/2075 (1.6)
49/1718 (2.9)

62/3093 (2.0)
19/693 (2.7)

40/1910 (2.1)
42/1806 (2.3)

Risk Difference (95% CI)
percentage points

_._

—_——

_._

_._

i
_._

CEP Better

Control Better

0.0 (-0.7 to 0.6)

0.3 (0.6 to 1.3)
0.1 (-13to 1.1)
0.4 (-1.7 t0 0.9)

0.6 (-1.8t0 0.6)
0.3 (-0.4to 1.1)

0.0 (0.7 t0 0.7)
1.7 (-5.4 t0 8.8)

0.2 (2.2 to 2.6)
0.0 (0.7 to 0.6)

0.3 (-0.5to 1.1)
0.7 (-2.7 to 1.4)
-2.4 (-5.4 10 0.6)

0.7 (-1.9to 0.4)
0.5 (-0.3to 1.2)

0.4 (-0.4t01.2)
0.6 (-1.6 to 0.5)

0.0 (0.7 to 0.7)
0.1 (-1.6to 1.9)

0.2 (-0.7 to 1.1)
0.3 (-1.3 to 0.6)
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IPD meta-analysis of PROTECTED TAVR

=% SOLACI and BHF PROTECT-TAVI
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10635 individual patients data from
PROTECTED TAVR and BHF PROTECT-TAVI

randomized to

no cerebral protection

I Primary endpoint I

Modified intention to treat analysis

p=0.641

B cerebral protection M no cerebral protection

Incidence of stroke 72h post TAVI or at hospital discharge

Cerebral protection during TAVI

does not reduce the incidence of
peri-procedural stroke
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[ PROTECTED TAVR: N=3000 ] [ BHF PROTECT-TAVI: N=7635 ]

AW
Individual patient data (IPD)
N=10,635
I
v v
TAVI without CEP TAVI with CEP
N=5319 N=5316
26 patients 29 patients
excluded l J excluded

N=5293 Modified ITT N=5287

population

All randomised participants
whose TAVI procedure is started

Primary analysis: Difference in incidence of stroke (72h post-TAVI or hospital discharge)
between interventional (CEP) and control (no CEP) arms of the trials
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Modified ITT population

TAVI without CEP
N=5293
Mean Age % 80.6x7.0
O 0O
Sex (M 38.2% Female

@ STS Score: 2.6% [1.7, 4.2]
Surgical Risk ﬁ:] EuroScore II: 2.5% [1.6, 4.3]

Native Valve Type 8.2% Bicuspid
Medical History
Coronary artery disease 40.6%
Prior coronary revascularization 18.8%
History of stroke 6.8%
History of transient ischemic attacks 7.1%
History of atrial fibrillation or flutter 33.5%

TAVI with CEP
N=5287

80.6+7.0

39.9% Female

STS Score: 2.7% [1.7, 4.1]
EuroScore Il: 2.6% [1.6, 4.4]

8.8% Bicuspid

41.2%
17.8%
6.3%
7.6%
34.0%

UNIVERSITA
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B TAVI without CEP (N=5293)

BETAVI with CEP (N=5287)
-0.1% [-0.7, 0.4]

p=0.641

-0.4% [-0.8, 0.1]
p=0.090

All Stroke Disabling Stroke

No evidence in modified ITT population that a routine strategy of CEP
is effective in reducing overall stroke
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Is CEP effective when we account for non-adherence?

TAVI without CEP TAVI with CEP
N=5319 N=5316

v

excluded excluded

40 patients l 877 patients

Per-Protocol

N=5253 X
population

Secondary analyses: Complier Average Causal Effect (CACE)
* Adjusts modified ITT estimate to account for dilution due to non-adherence

Per-Protocol
* Includes patients receiving randomized intervention as specified / intended
euro * 83.4% of patients had CEP with both filters successfully deployed

m europcr.com
I X i
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DifferenceI [95% Cl] P value
O O Unadiusted '
Modified nadjuste + 0.641
I
ITT . ——
p=0. 641 p=0. 023 ‘ ‘ Age & Sex adjusted : 0.948
I
2.3% 2.3% |
I
Unadjusted . ! 0.415
CACE |
‘ ‘ Age & Sex adjusted _._:_ 0.384
l
I
I
I
_ Unadjusted . : 0.023
N=5293 N=5253 Per :
‘ Protocol ‘ Age & Sex adjusted _._: 0.085
Modified ITT Per-Protocol !
-1.5 -0.5 0.5 1.5
€ =
euro CEP better No CEP better

europcr.com
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Differenrie [95% Cl] P value
O O '
Modified Unadjusted —’—E— 0.090
‘ ITT ‘ Age & Sex adjusted | 0.176
:
1
1
— _ 1
p—O. 090 p—O. 007 Unadjusted _._: 0.106
CACE '
1.3% 1.3% ‘ ‘ Age & Sex adjusted _._E' 0.097
:
1
1
Per- Unadjusted + : 0.007
N=5293 N=5253 Protocol 1
. ‘ ‘ Age & Sex adjusted _._: 0.032
Modified ITT Per-Protocol !
-1.5 -0.5 0.5 1.5
<€ >
SLre CEP better No CEP better

m europcr.com
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» Complier Average Causal Effect (CACE) analysis
— Preserves randomisation
— Assumes no harm with unsuccessful filter deployment

» Per-Protocol analysis
— Limits population to patients with successful filter deployment

— May introduce selection bias
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» No reduction in periprocedural stroke with Sentinel CEP
compared with control as a routine strategy

» In secondary analysis to account for non-adherence

» No significant difference in stroke with CEP using CACE
analysis

» Per-Protocol analysis suggests that disabling stroke may be
reduced in the CEP group
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Removal of filter in LCCA Removal of filter in RCCA
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Histology:

acellular tissue
confirms the origin
from pericardial
surgical valve
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Other CEP devices are

currently under development

Jimenez Diaz V. A., et al. Cerebral embolic protection during transcatheter

heart interventions. State-of-the-Art. Eurolntervention 2023

Eurolntervention

CENTRAL ILLUSTRATION Cerebral embolic protection devices and data on TAVR and non-TAVR procedures.

Cerebral embolic protection devices
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Periprocedural cerebral embolic

events during TAVR Periprocedural clinical stroke incidence

Periprocedural silent cerebral embolic lesions

during non-TAVR procedures on DW-MRI during non-TAVR procedures
100%
90% (%) 8 11% (%1004 86.3%
: i 74.6%
: 51%
60
+433%
: 3.0% s
2 2
3.0% é 10
B codb: cal® A D el * o ) N R
o W KV OV & K0
M HITS on TCD g % \}isob h?,\5*‘ © W o @f <©

M Silent cerebral embolic
lesions on DW-MRI

M Clinical stroke

A) SENTINEL; B) TriGUARD 3; C) ProtEmbo,; D) Emblok; E) Emboliner; F) POINT-GUARD; G) CAPTIS; H) FLOWer

ASD: atrial septal defect; DW-MRI: diffusion-weighted magnetic resonance imaging; HITS: high-intensity transient signal; LAAO: left
atrial appendage occlusion; PFO: patent foramen ovale; PMA: percutaneous mitral annuloplasty; TAVR: transcatheter aortic valve
replacement; TCD: transcranial Doppler; TEER: transcatheter edge-to-edge repair; TEVAR: thoracic endovascular aortic repair;
TMVR: transcatheter mitral valve replacement
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» |ldentify TAVI stroke risk factors and develop a risk score

» Explore patient subgroups to identify those where CEP might be
effective
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Electro-surgery assisted procedures: BASILICA, Lampoon,
Mitral and Aortic VIV
Valve in MAC

Severe aortic arch atherosclerosis

BUT ROUTINE USE IS NOT INDICATED
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