Cerebral Embolic Protection
Enough Evidence

or
A Matter of Faith
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392-P_ay All-Stroke Rate with Contemporary TAVI Devices
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SENTINEL Trial

Device Arm

Control Arm

p-value

30-day Clinical Outcomes

(n=234)

(n=111)

Any MACCE" 7.3% 9.9% 0.40
Death (all-cause) 1.3% 1.8% 0.65
Stroke 5.6% 9.1% 0.25

Disabling 0.9% 0.9% 1.00
Non-disabling 4.8% 8.2% 0.22
AKI (Stage 3) 0.4% 0% 1.00

TIA 0.4% 0% 1.00

Sentinel Access Site

Complications 0.4% N/A 0.53
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The case for Cerebral Embolic Protection

% of TAVR patients with new cerebral lesions on

* 80% new silent ischemic lesions

* Debris captured in 99% of
patients (SENTINEL Trial)

Cabau 2011
Arnold 2010
Kahlert 2010
Astarci 2011

DEFLECT Il
Bijuklic 2015
CLEAN-TAVI
control arm

PROTAVI-C
NeuroTAVR

. Sacco et al., Stroke 2013
. Vermeer et al., Stroke 2003
. Vermeer et al., New Engl J Med 2009
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SENTINEL Trial

TABLE 3 Median Total New Lesion Volume and Number of New Lesions (Unadjusted Analysis, Day 2 to 7)

Hodges-Lehmann Estimate

Control Arm (n = 98) Device Arm (n = 91) of Location Shift (95% CI) p Value

Median total new lesion volume 178.0 (34.3-482.5) 102.8 (36.9-423.2) —21.1(—94.9 to 21.8) 0.3345*
in protected territories, mm®

Median total new lesion volume 309.8 (105.5-859.6) 294.0 (69.2-786.4) —8.6 (-110.7 to 68.6) 0.8076*
in all territories, mm?

Median number of new lesions 3 (1-6) 2 (1-6) 0(-1to 0) 0.8979+
in protected territories

Median number of new lesions 5 (2-10) 3 (2-10) -1(-2to1) 0.7667t

in all territories

Values are median (interquartile range). *On the basis of the Wilcoxon test. tOn the basis of the negative binomial regression model.
Cl = confidence interval

CONCLUSIONS TCEP was safe, captured embolic debris if patients, and did not change neurocognitive
function. Reduction in new lesion volume on magnetic resonance scans was not statistically significant. (Cerebral
Protection in Transcatheter Aortic Valve Replacement [SENTINEL]; NCT02214277) (J Am Coll Cardiol 2017;69:367-77)
© 2017 by the American College of Cardiology Foundation.

Kappadia et al. JACC 2017
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CEP Trials
30 day stroke meta-analysis

B EPD no-EPD Odds Ratio Odds Ratio
Study or Subgroup Bvents Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
2.1.1RCTs
Haussig S 20 4 50 4 50 156% 1.00[0.24, 4.24] —
Kapadia SR?? 13 231 10 110 44.2% 0.60 [0.25, 1.41] —

Lansky JA‘lG i9 2 46 2 3 81% 0.84 [0.11, 6.26] —
Yan Mieghem NM 0 32 2 33 3.4% 0.18[0.01, 4.20)

WendtD 17 0 14 0 16 Not estimable

Subtotal (95% CI) 373 248 71.3% 0.66 [0.33, 1.29] <2

Total events 19 18

Heterogeneity: Tau*=0.00;, Chi*=1.04, df=3 (P=0.79), F=0%
Test for overall effect: Z=1.22 (P=0.22)

2.1.2noRCTs

Rodes-CabauJ = 2 4 0 11 34%  1.46[0.07,3253

Samim M 18 0 15 0 37 Not estimable

SeegerJ 22 4 280 13 280 25.3% 0.30[0.10,0.92) ——
Subtotal (95% CI) 336 328 28.7% 0.36 [0.12, 1.04] -
Total events ] 13

Heterogeneity: Tau®*= 0.00; Chi*=0.89,df=1 (P=0.35), F=0%
Test for overall effect: Z=1.89 (P = 0.06)

Total (95% CI) 709 576 100.0% 0.55[0.31,0.98] <
Total events 25 31

Heterogeneity: Tau*= 0.00, Chi*f= 282, df=5(P=0.73), F=0%
Test for overall effect: Z= 2.04 (P=0.04)

Test for subaroup differences: Chi*=0.89, df=1 (P=0.35). F=0%

0.1 10 200
Favours EPD Favours no-EPD
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J Am Heart Assoc. 2018
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CEP Trials
30 C

2 A\
REUNIA
I -APIC

B cP No CP
Study or subgroup Events Total Events Total

Odds Ratio

Weight M-H, Fixed, 95% CI

ay stroke meta-analysis: RCT only

QOdds Ratio
M-H, Fixed, 95% ClI

CLEAN-TAVI 0 50 1 50 16.2%
DEFLECT-II 1 46 2 39 23.2%
EMBOL-X 0 14 0 16
MISTRAL-C 1 32 3 33 31.3%
SENTINEL 3 234 2 111 29.3%
Total (95% CI) 376 249 100.0%
Total events b 8

Heterogeneity: Chi’=0.36, df=3 (P=0.95); I’=0%
Test for overall effect: Z=1.37 (P=0.17)

Hotel Vip Executive Art’s
Parque das Nacoes |
| JANEIRO 2020

0.33 [0.01, 8.21]
0.41 [0.04, 4.71]

Not estimable
0.32 [0.03, 3.28]
0.71 [0.12, 4.30]

0.46 [0.15, 1.40]
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TAVI: Timing of Stroke

Figure 1. Timing of stroke in the first month after TAVI
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Vlastra, W et al. Circulation Cardiovasc Interv. 2019;
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CEREBRAL EMBOLIC PROTECTION
ENOUGH EVIDENCE?

NO!
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Complex atherothrombotic aortic plagues

Hotel Vip Executive Art's |
H[“NIA" Parque das Nacdes | 4 specosms
Vol -API6 | JANEIRD 2020 SR



e CEP with Sentinel

 Uneventful Sapien 3
transfemoral implantation
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Acute STROKE Subacute STROKE Late STROKE

PROCEDURAL FACTORS PATIENT FACTORS

Atheromatous and calcific emboli:
* Wire, catheter and valve manipulation; BAV; valve
deployment.

Thrombogenic factors:

* Disruption of the calcified native valve
* Lack of stent’s valve endothelization

* Atrial arrhythmias

Etiology Nonatheromatous emboli: General atherothrombotic burden

* Air embolism, Thromboembolism.

Nonembolic issues:
* (Cerebral ischemia due to sustained hypotension.

Chronic AF
Prior stroke

* NewonsetAF Peripheral vascular diseas
* Aortic Regurgitation CKD

Balloon postdilation

Valve embolization / Second valve
Smaller AVA

Higher gradients

Aortic Atheroma

Learning Curve

Preventive PREVENTION OF ATRIAL ARRHYTHMIAS
Strategies PRI SA ANTITROMBOTIC TREATMENT

Front Cardiovasc Med. 2018

Predictors

Female
Atheroma burden
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CEREBRAL EMBOLIC PROTECTION
A MATTER OF REASON

e There's a rationale for CEP use

* There is no perfect device

 Stroke after TAVI is multifactorial
and the majority occurs after the
procedure

* Currently CEP use should be
selective, individualized:

* Anatomic conditions (thrombus,
atheroma, valve characteristics)

* Procedural issues (balloon
dilation, type of valve)
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