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Stroke Rates in Randomized Trials
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Stroke Rates with Contemporary Devices
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B Event rate for 30-day major stroke

Study name Event

rate
DFM (DISCOVER) 0.040
Portico (CE mark) 0.029

Sadra Lotus (REPRISE II) 0.017
ACURATE TF (CE mark)  0.022
ACURATE TA (SAVI) 0.028
JenaValve (JUPITER) 0.011
JenaValve (CE mark) 0.030

Engager (CE trial) 0.008
DFM (FIM) 0.050
Portico (FIM) 0.023
Sadra Lotus (REPRISE 1) 0.091
SAPIEN 3 (FIM) 0.019
CENTERA (FIM) 0.031
ACURATE TA (FIM) 0.033
JenaValve (FIM) 0.038
DEM (SALUS) 0.016

DFM registry (Naber) 0.019
DFM (DISCOVER registry) 0.007
SAPIEN 3 (Webb TF) 0.005
SAPIEN 3 (Webb TA) 0.009

Overall event rate

Fixed effects 0.024

Lower
limit
0.013
0.009
0.004
0.006
0.013
0.003
0.008
0.001
0.007
0.001
0.013
0.001
0.002
0.011
0.002
0.001
0.005
0.001
0.000
0.001
0.017

0.017

Upper
limit
0.117
0.086
0.065
0.085
0.058
0.043
0.113
0.055
0.282
0.277
0.439
0.236
0.350
0.098
0.403
0.211
0.073
0.045
0.077
0.129
0.034

0.034

Total

315
3/103
2119
2/89
17250
2/180
2/66
1/125
1720
0/21
1711
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Compare with: PARTNER 1A=3.8%, PARTNER IB=5.0%, PARTNER 11B=3.1%,

CoreValve High Risk=3.9%, CoreValve Extreme Risk=2.3%.

UK TAVI=4.1%*, FRANCE 2=2.3%, European Sentinel Registry=1.8%.
Meta-analysis of 2nd generation TAVI valves (I’=36.471, tau’=0.00)

Figure 7. Second-generation transcatheter aortic valves. A) Sadra™ Lotus Medical valve (Boston Scientific SciMed Inc, Maple Grove, MN,
USA); B) Portico® valve (St. Jude Medical); C) Edwards SAPIEN 3 valve (Edwards Lifesciences); D) Edwards CENTERA valve (Edwards
Lifesciences); E) JenaValve (JenaValve Technology); F) Engager™valve (Medtronic Inc.); G) Symetis ACURATE™ valve (Symetis SA);
H) Direct Flow Medical® valve (Direct Flow Medical).

- Meta-analysis of ~20 non-randomized, mostly
FIM, valve-company sponsored studies

- 2.4% major stroke at 30-days

Athappan, et al. A systematic review on the safety of second-generation transcatheter
aortic valves. Eurolntervention 2016; 11:1034-1043
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Survival (%)
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Mortality after Stroke

CoreValve High Risk Trial
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Stroke risk is decreased compared to early feasibility
trials (but not much) and is still a significant clinical
problem
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Favors TAVR Favors Surae
Weighted Difference -5.2%
Mortality Upper 2-sided 95% Cl _-2.4% p-value < 0.001
[ [ : Superiority Testing
Stroke

-10 -8 -6 -4
Weighted Difference +1.2% Superiority Testing
AR > Moderate Lower 2-sided 95% CI +0.2% p-value = 0.0149
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Equal or less with TAVR compared to SAVR
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Cardiovascular Surgery

Stroke After Aortic Valve Surgery

Results From a Prospective Cohort

Steven R. Messé, MD: Michael A. Acker, MD: Scott E. Kasner, MD; Molly Fanning, BS:
Tania Giovannetti, PhD; Sarah J. Ratcliffe, PhD; Michel Bilello, MD. PhD:;
Wilson Y. Szeto, MD; Joseph E. Bavaria, MD; W. Clark Hargrove, III, MD;

Emile R. Mohler III, MD; Thomas F. Floyd, MD;
for the Determining Neurologic Outcomes from Valve Operations (DeNOVO) Investigators

Conclusions—Clinical stroke after AVR was more common than reported previously, more than double for this same
cohort in the Society for Thoracic Surgery database, and silent cerebral infarctions were detected in more than half
of the patients undergoing AVR. Clinical stroke complicating AVR is associated with increased length of stay and
mortality. (Circulation. 2014;129:2253-2261.)



Strokes 34 patients (17%; 95% CI, 12-23%)
‘TTA - 4 patients (2%; 95% CI, 0 -4%)
.25 “strokes” were not included in STS database

NIHSS
. mO0-4

H5-9

010-14
4 2 1 2
0215

-STS database reported 13 patients (6.6%) with
stroke but 4 did not have stroke by DeNOVO
(alcohol withdrawal, no deficit by day 7)
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No stroke in STS
n=25

Stroke in STS
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% of TAVI patients with new cerebral lesions on DW-MRI
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Lesion Volume, All Territories, P=0.0015

Change in Overall z-score (follow-up - baseline)
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. Stroke diagnosis requires careful neurologist evaluation
for being accurate

- Brain infarction (“covert stroke’) is more common

- Neurocognitive changes may correlate with “covert
strokes”
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Claret Medical
Sentinel

Company
and N\
Product

CE Mark
EU Status 97% market share
IDE study completed
US Status Positive FDA Panel
Feb 23, 2017
Access 6 Fr Right Radial
Debris Captures and removes

Placement and
Interaction with TAVR
devices

Not in aortic arch

Keystone
TriGuard

/

A

CE Mark
3% market share

IDE trial underway

9Fr TF

Deflects downstream

Sits in aortic arch.
Devices must pass
over and back across

Edwards
Embrella

CE Mark
<3% market share

No IDE yet

Right Radial

Deflects downstream

Sits in aortic arch.
Devices must pass
over and back across

ICS
Emblok

FIM first clinical case
March 15, 2017

No IDE yet

12Fr TF sheath

Captures and removes

Sits in ascending aorta
Devices must pass
over and back across

Transverse
Point-Guard

Pre-clinical/prototype

No IDE yet

TF

Deflects downstream

Sits in aortic arch.
Devices must pass
over and back across
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Protected blood flow to the brain Unprotected blood flow to the brain

/

LVA

Sentinel Placement

‘Fully -Partially -Unprotectec

Protected Protected . .29% brain

74% brain 249% brain volume Zhao M, et al. Regional Cerebral Blood Flow Using Quantitative MR
volume volume Angiography. AJNR 2007;28:1470-1473
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- 639 i
H Sentinel MW Control 63% Reduction
10% - | Pp=0.05*

|

| 8.2%

8% S
|
|
6% ;
% of o '
Patients :
4% l
|
|
2% :
|
|
0% -
Day 1 Day 2 Day 3 Total*
Days tO stroke “*Fisher Exact Test
-95% of SENTINEL patients were evaluated by neurologists
-Clinical Events Committee included 2 stroke neurologists -SENTINEL trial. Data presented at Sentinel FDA Advisory Panel, February 23,
2017
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55%
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% Change (95% CI) Favors Favors

[Absolute Difference, mm3] Test Control
|
_ o/ (_ o/ _ 0
CLEAN-TAVI (N=94) 52.7% (-73.8%, -15.0%) o |
[-191] !
I
MISTRAL-C -66.9% (-89.4%, 3.4%) @ !
(N=36) [-45] ;
1
|
SENTINEL -18.9% (-53.0%, 40.2%) O '
(N=189) [-25] |
1
1
OVERALL -37.5% (-57.6%, -8.0%), _ I
(N=319) [-50] (p=0.017) —&— !
-100% -50% 0% 50% 100%
*Patient-level data used in analyses % Change Between Test and Control

(95% Cl)

Data presented at Sentinel FDA Advisory Panel, February 23, 2017
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802 all-comer consecutive TAVR patients at University of Ulm were prospectively enrolled
A propensity-score analysis was done matching the 280 patients protected with Sentinel to 280 control patients

All-stroke All-cause mortality and all-stroke
10% - 10% -
at 7-days at 7-days
o .
70% reduction 6.8%
(p =0.01)
70% reduction OR =0.30
5% - (p=0.03) 4.6% 5% -
OR=10.29
1.4%
0% - 0% -
Sentinel Control Sentinel Control
(N=4/280) (N=13/280) (N=6/280) (N=19/280)

In multivariable analysis, TAVR without cerebral emboli protection (p=0.044) was the only independent predictor for stroke at 7-days

TAVR without cerebral emboli protection (p=0.028) and STS score (<8 vs. >8) (p=0.021) were the only independent predictors for
mortality and stroke at 7-days

Cleveland Clinic



Single-wire nitinol frame and mesh
filter with pore size of 130um designed
to deflect cerebral emboli during TAVI
while allowing maximal blood flow

Positioned across all 3 cerebral
vessels and maintained by a
stabilizer in the innominate

Delivered via 9 Fr sheath from the
-femoral artery
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Primary Safety Endpoint Of 30 Day MACCE: 18.2% TG vs 24.1% Control, p=0.44

Patient level pooled analysis from the TriGuard™ Trials (N=142)

o 100 P=0.008 92
EJ 80
§ 60
(]
= 40 P=0.001
) 19
P=0.05
_S 20 P=0.4 6 .
E 0 0 1.2 0 - 0
VARC 2 VARC 2 ASA Stroke MOCA NIHSS or DW-MRI
Disabling Stroke MoCA Lesion
stroke

mTG = Control
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Author

Tay et al 2011
Nuis et al 2012
Amat Santos et al 2012
Franco et al 2012

Miller et al 2012

Cabau et al 2011
Fairbairn et al 2012

Nombela-Franco et al
2012

253
214
138
211

344

60
31

1061

Event rate

9%
9%
6.5%
4.7%
9%

68% (MRI)
77% (MRI)

5.1%

Approach

TA/TF
TF
TA/TF
TA/TF

TA/TF

TA/TF
TF

TA/TF

Anatomical

Clinical predictors ]
predictors

H/O stroke/TIA Carotid stenosis*

New onset AF Baseline AR >3+

New onset AF None
None Post-dilation
History of stroke
) Smaller AVA
Non TF-TAVR candidate
Male, History of CAD Higher AVG
Age Aortic atheroma

Balloon postdilatation,
valve dislodgement,
New onset AF, PVD,

Prior CVA
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There is benefit of emboli prevention
- Clinical benefit
- “Covert” stroke benefit

We can’t reliably identify patients at risk and 99%
patients have embolic material in filter

Device is safe

Emboli prevention devices should be considered In
all patients undergoing TAVR

Cleveland Clinic



10

Stroke (#/100 patlent days)

Stroke (%)

l 1 1 1
15 2.0 2.5 3.0

Years after TAVR

Patients at Risk
TF-TAVR 1521 1231 929 648 468 295 201

TA-TAVR 1100 830 554 316 191 75 45
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UNIVARIATE

< Chronic atrial fibrillation >

Peripheral vascular disease

Cerebrovascular disease

Anticoagulation treatment at
hospital discharge

MULTIVARIATE
< Chronic atrial fibrillation_>

Peripheral vascular disease

Cerebrovascular disease

Anticoagulation treatment at
hospital discharge

Cleveland Clinic

.2.83 (1.45-5.50) p=0.002

-2.19 (1.12-4.27) p=0.022

-2.35 (1.17-4.73) p=0.016
.2.57 (1.32-5.00) p=0.005

2.84 (1.46-5.53) p=0.002

- 1.2.02 (1.02-3.97) p=0.043

= 1.2.04 (1.01-4.15) p=0.047

= 1.1.73(0.78-3.81) p=0.172

2 .3 4 5 6

-Hazard ratio (95% Confidence Interval)



Severe AS and Atrial
Fibrillation

N=400
- _
-_I Investigator initiated
Principle Investigator
Samir Kapadia

Martin Leon
Sponsored by BSc

Simultaneous

(=610)
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There is benefit of emboli prevention
- Clinical benefit
- “Covert” stroke benefit

We can’t reliably identify patients at risk and 99%
patients have embolic material in filter

Device is safe

Emboli prevention devices should be considered In
all patients undergoing TAVR
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