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Outcomes after TAVR using VARC definitions
16 studies, 2519 patients

VARC End-point Pooled estimate 95% CI

Major stroke 3.2% 2.1-4.8%
Moderate or severe AR 7.4% 4.6-10.2%
Major vascular complications 11.9% 8.6-16.4%
Permanent pacemaker 13.9% 10.6-18.9%
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Genereux P. et al. JACC 2012
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PARTNER Cohort B: Inoperable patients @““THH

OUICOME
Tav) Standard o oie Tavi  Standard o e
Rx Rx

Death
All (%) 5.0 2.8 0.41 30.7 49.7 0.0004
Cardiovascular (%) 4.5 1.7 0.22 19.6 41.9 <.0001
Repeat hospitalization (%) 5.6 10.1 0.17 22.3 44.1 <.0001
Death (all) or repeat hosp (%) 10.6 12.3 0.74 42.5 70.4 <.0001

TIA (%) 0 0 : 0.6 0
Minor stroke (%) 1.7 0.6 : 2.2 0.6

Death (all) or major stroke (%) : : : : 50.3

Myocardial infarction

All (%)
Peri-procedural (%




CoreValve US Clinical Trials

Stroke ACC 2014
CoreValve Randomized Trial of TAVR vs. SAVR
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CoreValve US Clinical Trials

Major Stroke
CoreValve Extreme Risk Study
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Risk of stroke after transcatheter aortic valve implantation

(TAVI): a meta-analysis of 10,037 published patients
53 studies, 10,037 patients

Procedural stroke (<24 hr.) 1.5+1.4%
30-day stroke/TIA 3.3+1.8%

: i 1-year stroke/TIA 5.2+3.4%
Lowest stroke rate with transapical TAVR Y e
Number of | number
TF CoreValve (1.4+1.5%); TF Edwards (2.1+3.0%) el o Weighted
TA Edwards (0.7+1.5%) available | with | means
|  Medronic/CoreValve transarterial | Edwards SAPIEN transarterial | Edwards SAPIEN transapical data (n) a;:;;a(bnl;
Overall Overall Overall

“pubicl-" eher of : sy nsmber of i Procedural stroke (<24h) 3041 1.5+1.4%
onswith | Ptionts | Weighted | o i | Polieeb ' : — o
availabls with 30-day stroke/TIA <% 10037 33 3.3+1.8%
data available = =
{a) data (n) 30-day major stroke y 5! ! 29+1.8%

PL0=16 | 30-day minor stroke/TIA y 3 ' 1.0+1.3%

30-day mortality in patients g 25.5+21.9%
suffering stroke

30-day mortality in patients y : 317 6.9+4.2%
without stroke

6-month stroke 4.3+1.6%

12-month stroke ! 5.24+3.4%

Eggebrecht et al. Eurolntervention 2012



Influence of TAVR strategy and Valve design on Stroke after Transcatheter Aortic
Valve Replacement — A Meta-Analysis and Systematic Review of Literature 30-day stro ke

Meta-analysis of 9 studies involving 14,296 patients

Stroke rates are not different between TF and TA approach

Study name Statistics for each study Events / Total

Odds Lower Upper

ratio  limit limit Z-Value p-Value Group-A Group-B
ANZ Source 0615 0099 3811 -0522 0602 2/67 3/63
Belgium 0360 0.123 1058 -1858 0063 7/232 7188
Canada 1.779 0418 7564 0780 0435 &/168 37177
France Registry 1568 0318 7.743 0552 0581 7/161 2171
GARY 1072 0.740 1552 0368 0.713 100/269441 /1181
PARTNER lcohort A.531 0.192 1465 -1223 0221 9/244 7/104
Sentinel EORP/TCVT1.331 0654 2708 0.789 0430 54/3390 9/749
SOURCE Registry 1.168 0.702 1943 0598 0.550 27/920 3571387
SOURCE XT 1100 0632 1915 0337 0.736 39/1694 19/906

Overall 1.042 0.830 1.307 0.354 0.723

B. Odds Ratio for 30 day stroke after TAVR

Odds ratio and 95% CI

01 10

Favors TF Favors TA

Athappan G. et al. JACC 2013



Influence of TAVR strategy and Valve design on Stroke after Transcatheter Aortic
Valve Replacement — A Meta-Analysis and Systematic Review of Literature 30-day stro ke

Meta-analysis of 9 studies involving 14,296 patients

Stroke rates are not different between Edwards or CoreValve

Study name Statistics for each study Events | Total Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit Z-Value p-Value Group-A Group-B
Belgium 0.718 0235 2194 -0580 0562 5/138 9/181
France 1270 0308 5234 0331 0741 3/66 6/166
EORP/TCVT 1232 0766 1984 0861 0.38933/194336 /2604
U.K TAVI 0959 0487 1886 -0.122 0.903 18/452 17/410
Asia TAVI 0.264 0027 2571 -1.147 0251 1/140 3/113
FRANCE 2 0992 0641 1536 -0.034 0973 31/78565/1634

Overall 1.029 0.783 1,354 0.208 0.835

B. Odds Ratio for 30 day stroke after TAVR Favors MC Favors ES

Athappan G. et al. JACC 2013



Stroke at 30 Day
The TF Approach

Stroke rates after TAVR are declining
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Stoke at 30 Day
The TA Approach

Stroke rates after TAVR are declining
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Stroke prevention strategies

®* Embolic protection devices
® Minimize post-deployment manuvers

® Optimizing pharmacology during and after TAVR

— Aspirin, clopidogrel, heparin, bivalirudin, warfarin



Cerebral Protection Devices

Feature CLARET Medical

Access Radial Femoral Radial
Position Aorta Aorta Brachiocephalic
Left Common Carotid
Coverage Area Brachiocephalic & LCC Brachiocephalic & LCC & LSC Brachiocephalic & LCC
Mechanism Deflection Deflection Capture
Size 6F oF 6F
Pore Size 100 microns 200 microns 140 microns
CE Mark Yes No No

LTCS 2011 OTHERS Coming Soon!




Histopathology of Embolic Debris Captured
During Transcatheter Aortic Valve Replacement

TAVR In 40 patients with Montage embolic protection device

Embolic debris captured in 75% of patients, consisting of
thrombus (fibrin) or aortic wall/valve tissue.
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Van Mieghem N. et al. Circulation 2013




DEFLECT 1 Trial: Keystone Heart Deflector

Device for embolic protection during TAVR
Lesion volume reduction vs. historic controls

Decrease In lesion volume with Keystone Heart Deflector Device

Historical Data (Kahlert 2010, Ghanem 2011, Astarci 2011, Stolz 2004)

Embolic protxn (n=37)

) i 3 Total New Lesion Volume
Historic controls (n=150) cm
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2.18 cm?
cm®  Avg. New Lesion Volume 2

0.4 . )
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Control

0.33 cm3 61% 1.5

0.3

W Triguard

0.2 1

0.1 - | , | |
0 h

Lansky A. et al. TCT 2013



The PROTAVI-C Trial

PRospective Outcome Study in Patients undergoing TAVI to Examine
Cerebral Ischemia and Bleeding Complications
Embrella Protection Device

Pilot trial —
* 50 patients
* Europe and Canada
* TCD & DW-MRI

B Completed

Randomized trial

* 500 patients

* 1%endpoint DW-MRI
Webb J. et al. TVT 2013



Clinical Outcomes at 7 Days

TAVI+Embrella

Adverse Events

(N=41)
All-cause Mortality 1(2.4%)
Stroke* 1(2.4%)
TIA 0 (0.0%)
Life-threatening bleeding 2 (4.9%)
Renal insufficiency 1(2.4%)

Webb J. et al. TVT 2013



Sentinel study : @300 patient randomized trial
with Claret device



Paravalvular regurgitation




PARTNER Grading Criteria for
Paravalvular AR

{

Images courtesy of Pamela Douglas, MD, FASE

(.) PARTNER

Circumference = 6”
AR = 0.1+0.35 = 0.45”
Ratio = 8%
Severity = Mild (< 10%)

Circumference = 6”
AR = 0.5+0.5 = 1.0”
Ratio = 17%
Severity = Moderate (10 — 20%)
(Trans AR also present)

Circumference = 6”
AR = 0.6+1.1 = 1.7”
Ratio = 28%
Severity = Severe (> 20%)



Paravalvular Aortic Regurgitation (AT)
PARTNER Cohort A: High-risk patients (’ LLIALE,
1009 . P < 0-:0001 p < 0.0001 p < 0.0001 p < 0.0001

80%

60% Severe

w Moderate
w Mild

40% m Trace

m None

Percent of evaluable echos

20%

0%

TAVR | AVR TAVR | AVR TAVR | AVR TAVR | AVR
30 Day 6 Month 1 Year 2 Year

N=277 N=226 N=230 N=172 N=216 N=155 N=145 N=112




_ _ CoreValve US Clinical Trials
Paravalvular Regurgitation

CoreValve Randomized Trial of TAVR vs. SAVR

100% - 3% A 0.5% 1.1% 1.7% 0.3%
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c
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et
& 20%
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SAVR SAVR SAVR TAVR TAVR TAVR
N=302 N=307 N=221 N=359 N=356 N=295
Discharge 1 Month 1 Year Discharge 1 Month 1 Year
= None/Trace w Mild m Moderate u Severe

There was significantly lower PVL with SAVR over TAVR at each time point (P<0.001) -



PARTNER (AT) Cohort A: High-risk patients

Total AR and Mortality @;;RTNEH

Mortality

70%

60%
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40%
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0%

Numbers at Risk

| — None - Trace p (log rank) < 0.001
| e— Mild
=  Moderate - Severe 50.7% |
[
N 35.396r| 33.4%

PASWA
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None-Tr
Mild
Mod-Sev

138 125 115 101 68 31 11
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Incidence, Predictors, and Qutcomes
of Aortic Regurgitation After
Transcatheter Aortic Valve Replacement

\lc!’;t—.\u);tlyxis and H_\'x‘ltﬂl;lt'it Review of Literature

Meta-analysis of 45 studies including

12,926 patients

CoreValve, n=5261: Edwards, n=7279

Moderate/severe AR 1S more common with CoreValve
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Comparison of Balloon-Expandable vs Self-expandable Valves
in Patients Undergoing Transcatheter Aortic Valve Replacement
The CHOICE Randomized Clinical Trial

Increased rates of mod/sev AR with CoreValve (9.6% vs. 2.1%)

Paravalvular AR Total AR
) ) 2.1%
100% Ghia 100% 0 e
0, 0,
51.8% 49.4% & Severe

609 609

& p=0.03 i p=0.04 Moderate

Mild
40% 40% u None/trace
54.2% 53.1%
20% 41.0% 20% 41.0%
0% | ‘ : J 0% | * | ,\ Wahab A.
Balloon-expandable Self-expandable Balloon-expandable Self-expandable et al.

n=96 n=83 n=96 n=83 ACC 2014



Mechanisms of AR post-TAVR

Paravalvular AR after TAVR results from under-expansion of the

prosthesis stent frame, with incomplete apposition btw valve and annulus

Heavy
calcification
V.

\_\.‘
A\ Left
Aorta atrium

High positioning
.

Mitral
valve

9

Left

Heauvily calcified ventricle
cusp

Annulus-prosthesis

Low positioning size mismatch




TAVI annulus sizing in 2010

Intraprocedural TEE

Hingepoint-hingepoint
18.5 mm




23 mm Sapien
erate PV Al




TAVI annulus sizing in 2011

Retrospective analysis of baseline CT

Hingepoint-hingepoint
18.5 mm

D_..=27.0 mm

— max

Longth 1070 cm (9E 604 i)
Di;=18.7 mm

D can=22.9 mm

Langih: 2,668 cm (54,655 o)

D. =24.3 mm

circ

Aton A4 260 0m2
N Mean 0,000 Shey 0,000 Sum O
M 0,000 Max 0,000

Longthe 7651 om

Dcsa=23.6 mm




Cross-Sectional Computed Tomographic Assessment
Improves Accuracy of Aortic Annular Sizing for Cedars-Sinai
Transcatheter Aortic Valve Replacement and Reduces Experience
the Incidence of Paravalvular Aortic Regurgitation

CT versus 2D TEE/TTE

1.0
/
e

Cross-sectional CT
measures result in
decreased rates of
paravalvular AR than
2D TEEOr TTE

TEE (MAX)

o
o

Sensitivity

o
)

0',4 0r6
1 - Specificity
Jilathawi H. et al. JACC 2012



CT-guided Cross-sectional Annular Sizing results in
Decreased rates of peri-valvular AR

Retrospective single center study of 136 patients undergoing TAVR with

Edwards-SAPIEN valve: Cedars-Sinai Experience

L All Studied Patients| 22 TEE-guided o o ided Annular

Outcomes - Annular Sizing > - p Value
(n=136) (n—OR) Sizing (n=40)

VAR 0.001

None 41 (30.1) 23 (24) 18 (45)

Trivial or mild 71 (52.2) 52 (54.1) 19 (47.5)

Mild-moderate 9 (6.6) 8 (8.3) 1(2.5)

Moderate 12 (8.8) 10 (10.4) 2 (5)

Moderate-severe 3(2.2) 3(3.1) 0

Severe 0 0

PV AR > mild 24 (17.6) 21 (21.9) 3 (7.5) 0.045

Bail-out valve-in-valve 1(0.7) 1(1) 0 0.52

Annular rupture 1(0.7) 1(1) 0 0.52

Prosthesis instability 1(0.7) 1(1) 0 0.52

Peri-procedural mortality 4 (3) 3(3.2) 1(2.5) 0.82

Jilathawi H. et al

. JACC 2012



Aortic Annular Sizing for Transcatheter
Aortic Valve Replacement Using Cross-Sectional
3-Dimensional Transesophageal Echocardiography

0.8

3D TEE vs. 2D TEE e

f‘ p=0.031

o
o
|

Sensitivity

0.4- ‘ /

ADmean Qlabz(Dmean Qlab'TAVR Size)
AUC 0.68 (95% Cl 0.54-0.81)

ADy vee =(Dag 1ee -TAVR size)
AUC 0.52 (95% CI 0.35-0.68)

PV AR=2moderate=13/144

1 - Specificity

Cedars-Sinal
EXxperience

Cross-sectional 3D
TEE measures result
INn decreased rates of

paravalvular AR
than 2D TEE

Jilathawi H. et al. JACC 2013



Impact of CT-guided valve sizing on post-procedural aortic

regurgitation in transcatheter aortic valve implantation

CT-guided sizing (n=175), TEE-guided sizing (n=175)

Decreased rates of AR>2 and need for
open heart surgery with CT-guided

CT-guided valve sizing is a significant
predictor of post-procedural AR

approach
CT-based | TEE-based P | Nariibies Univariate Multivariate
n=175 n=175 -value Odds ratio | 95% Cl | Odds ratio| 95% CI
( ) | ) |
Post-dilatation | 21 (12.0%) | 17 (8.7%) | 0.49
Tamponade 5(2.9%) | 4(2.3%) | 0.74
0 0
Annulus rupture 1 (0.6%) 3 (1.7%) 0.31 _ .
Valve migration | 1 (0.6%) | 4(2.3%) | 0.19 | DGt NCC TSN N
'Need fOl' open Annulus calcification score -
poed TP 1 (06%) | 5 (299%) | <0.01 | N AT
- Early experience 0.34 0.09-1.16 -
Mean gradient 10.1+4.0 11.3#4.8 0.02 Aoetic valie area 001992
AR>2 27 (15.4%) | 42 (24.0%) | 0.04
MR (0-4) 0.91«0.66 | 1.02«0.83 | 0.27
Pacemaker 14 (8.0%) | 13 (7.4%) 0.84

Hayashida et al. Eurolntervention 2012



Efficacy and Safety of Balloon post-dilatation after
TAVR with Balloon-expandable Valves

211 patients undergoing Edwards valve implantation, f/u 12 months
Post-dilatation performed in patients with AR>2: n=59 (28%)

Reduction of atleast 1 degree of AR In Increased stroke rates after balloon
71% of the patients post-dilatation

>

97% |
90%

11.9% vs. 2.0%, p=0.006

AR

Grade 4
= Grade 3
Grade 2
= Grade 1
» Grade 0

Free of stroke (%)

—
o
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i
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—
c
L
=
]
.
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AR<2 in 54% of
the patients

a5

o
6

Months follow-up

Before BPD After BPD

Nombela-Franco et al. JACC: Cardiovascular Interventions 2012



Moderate Al despite good sizing and post-dilatation

Flow wave reversal

—

N
PAT T: 37.0C =



Explanation: Posterior column of
LVOT calcium
Limits stent frame apposition

Longitudinal view

Cross-section of
LVOT




Transcatheter Aortic Valve Replacement

With the SAPIEN 3
A New Balloon-Expandable Transcatheter Heart Valve
15 patients undergoing TAVR with SAPIEN 3 Valve

Variable (n=15) Outcome
Baseline: 0.7 + 0.2 cm2

AVA Post-TAVR: 1.5+ 0.2 cm2
Mean gradient Baseline: 42.2 + 10.3 mmHg I\/I_DCT based AVA 4.9 + O.fl f:m2
Post-TAVR: 11.9 = 5.3 mmHg with 9.7 + 6.9% THYV oversizing.
> Mild AR 0/15
Hospital discharge Median 3 (Range 2-12) days
30-day outcomes
Death 0/15
Stroke 0/15
Vascular complications 0/15
Bleed/transfusion 0/15
Pacemaker 1/15 (6.7%)
NYHA Class I/l 15/15 (100%)

Binder RK. Et al. JACC: Cardiovascular Interventions 2013



S3 In heavily calcified AS with LVOT calcium

RR0: 4C.5°
- Cranial: 47.6°

RAO: 0.5°
Caudal: 32.4°,




S3 in heavily calcified AS with LVOT calcium




S3 in heavily calcified AS with LVOT calcium

Nodule of calcium prevents full expansion
BUT Zero PVL=no malapposition




Incidence of PVAR with Lotus Valve
None-mild AR in > 98% of patients

100 patients

90
80

70.3

70

60

40

s 28.4

20

19 1.4 0
0

None/ Trace Mild Moderate Severe

Schofer J. et al. JACC 2013



81 y/o male s/p TAVR with 26mm Edwards-SAPIEN
valve p/w worsening CHF, NYHA 111

Severe paravalvular AR noted

2 a2
Severe paravivular AR K) )

BP 125/62




Paravalvular AR closed with Amplatzer Vascular Plug
|1 8-mm device

« Discharged home on
Day#6 post-procedure

« NYHACIass2on?2
month follow-up

o
:b%‘!“ No residual
paravalvular AR

No diastolic flow
reversal noted

A A




Mortality in Patients with None-Trace AR
TAVR vs AVR: (’ CARTHSR

70% ~
— TAVR HR [95% CI] =
60% 4 = AVR 0.72 [0.49, 1.05]
p (log rank) = 0.090

50%

TAVR could beat Surgery if post TAVI AR is eliminated!

40%

Mortality

30%

20%

10%

0% I I I I I ]
0] 6 12 18 24 30 36

Months Post Procedure
Numbers at Risk
TAVR 135 125 115 101 68 31 11
AVR 252 201 189 176 118 52 22




Paravalvular AR is a significant predictor of

mortality after TAVR
No. of |Significant PV AR, ) HR (95% CI)
Study patients n (%) Follow-up (multivariable)
Sinning et al 146 22 (15.0) Up to 1 year 2.4 (1.0-5.4)
Tamburino et al 663 139 (21.0) Median 18 months | 3.79 (1.57-9.10)

Gilard

Abdel-Wahab

690

119 (17.2)

In-hospital

2.43 (1.22-4.85)

Vasa-Nicotera et al

122

20 (16.3)

1-year

4.19 (2.05-8.59)

Sinning et al. JACC 2012; Tamburino et al. Circulation 2011; Moat et al. JACC 2011; Gilard et al. NEJM
2012; Abdel-Wahab et al. Heart 2011




Vascular Complications




Approaches for TAVR

¥ Transfemoral Transa |cal Transaortlc
=8 B \ /
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| | | ]
| [ | | | | |

| Subclavian Transaxnlar

Rodes-Cabau et al. Nature Rev. Cardiol. 2012



Vascular Complication according to the period

Vancouver
15%
11.7%

10% -
= Major Vascular
= Minor Vascular

5% -

2.2%
1.3% -
0% - ' .
,,@ 2005-2010 2011-2012

TCT2012 Webb et al. TCT 2012 -suss



Progress from RCT to Continued

Access Registry

Frequency (%)

18
16
14
12
10

o N B~ OO @

p <0.0001 p <0.0001
| |
[ \ [ \
15.4 15.3
6.8
5.5

Major Vascular Major Bleeding
Complication* Complication*

*Based on Modified VARC 1 Definitions

RCT TF
NRCA TF

............
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Edwards SAPIEN vs SAPIEN XT
Transcatheter Heart Valves

SAPIEN THV

Stainless Steel

NEW FRAME GEOMETRY
* Less metal content
 Lower crimp profile

NEW FRAME MATERIAL
 Cobalt-chromium
» Greater tensile and yield strength

NEW LEAFLET GEOMETRY
» Partially closed

RetroFlex 3

(.’ PARTNER II

SAPIEN XT THV

Cobalt-chromium

NovaFlex



Sheath Size Comparison

Minimum
Valve V"’?'Ve Sheath ID Shzaif Vessel
Size [@]D) )
Diameter
SAPIEN THV 23mm 22F I 7.0mm
(8.4mm)
SAPIEN XT THV 23mm 18F 7223:;“ 6.0mm
(7. ) NovaFlex RetroFlex 3
28F
SAPIEN THV 26mm 24F (9.2mm) 8.0mm Sheath Size Comparison
SAPIEN XT THV 26mm 19F 2l 6.5mm

(7.5mm) 33% reduction in CSA



Vascular and Bleeding Events: .) S
At 30 Days (AT) in PARTNER Il Trial ( TTTTT

SAPIEN SAPIEN XT
(n=271) (n=282)
Events n % n % p-value
Vascular:
Major 42 15.5 27 9.6 0.04
Minor 20 7.4 14 5.0 0.23
Bleeding:
Disabling 34 12.6 22 7.8 0.06
Major 44 16.4 ava 15.7 0.84

Patients with transfusions 80 PAS IS 73 25.9 0.40




Secondary Endpoints

CoreValve US Clinical Trials
ACC 2014

CoreValve Randomized Trial of TAVR vs. SAVR

Events®

1 Month

1 Year

TAVR SAVR P Value

TAVR SAVR P Value

Vascular complications

(major), % 59 1.7 0.003 6.2 2.0 0.004
Pacemaker implant, % 19.8 7.1 <0.001 | 22.3 11.3 <0.001
Bleeding

(life threatening or disabling),% 13.6 35.0 <0.001 | 16.6 384 <0.001
New onset or

worsening atrial fibrillation, %  11.7 30.5 <0.001 | 159 32.7 <0.001
Acute kidney injury, % 6.0 151 <0.001 6.0 15.1 <0.001

* Percentages reported are Kaplan-Meier estimates and log-rank P values

54



reValv S Clinical Trials

Impact of low-profile sheaths on vascular compliczft?ons: anadian
experience

Low profile sheath 14-18F (n=204); high-profile sheath 19-24F(n=171)
Significant reduction in VARC2 major vascular complications

p<0.001 Low-profile sheath
1.5 p<0.001 ] High-profile sheath

14.6

Barbanti M. et al. Eurolntervention 2013



CoreValve Clinjcal Trials

Impact of expandable sheaths on vascular complications: anadian
experience

Expandable sheath (n=188); standard sheaths (n=187)
Significant reduction in VARC2 major vascular complications

p=0.101 p=0.101

32
(<5
o0
O
—-—
e
=
2

| :Expandable sheath (n=164) -Non-expandable sheath (n=211)

Barbanti M. et al. Eurolntervention 2013



Conduction abnormalities




Van der Boon et al. Nature Reviews Cardiology 2012

SAPIEN valve

O Medtronic CoreValve®
O Edwards SAPIEN® valve

TAVR with Medtronic CoreValve or Edwards-
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SAPIEN valve

Van der Boon et al. Nature Reviews Cardiology 2012

CoreValve or Edwards

O Medtronic CoreValve
O Edwards SAPIEN® valve
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Clinical Significance of persistent LBBB after TAVR

with Balloon-expandable valves
202 patients, 100% follow-up, median f/u 12 months

New LBBB, n=61 (30.2%) Independent predictors of LBBB
S NewOmsetLBSD  NolBDE » Baseline QRS duration
Complete AVB 8 (13.1) (. * Ventricular depth of the prosthesis

Need for PPI 8(13.1)
Major vascular complications 5.6 3(2. 0.202

Major bleeding 9 (14, Yl | New-onset LBBB was the only predictor of pacemaker
Myocardial Infarction 0.998 implantatlon after TAVR

Stroke 3(4. K 0.083
Death 9.8 3 0.285
Hospital length of stay (days) (5-12 7 (6-€ 0.091

26%

L

: 1

Increased pacemaker rates at 1
: ear with persistent LBBB

s No/Transient LBabB
w Porsistont LBBB

Freedom from PP (%)

Log rank: 0.0001

Left ventricular ejection fraction (%)

llllll

0
lllllllllllllllllllllllllllllllllllllllllllllllllll

ooooooooooooooooo

Urena et al. JACC 2012



Incidence and Persistence of )
New-onset LBBB q CARTNSS
PARTNER Trial: Cohort A and B and Continued Access Cohor

* Incidence of new LBBB at discharge / 7-days
— 10.4% (127/1222)

 Persistence of LBBB
— 6.0% (64/1068) at 30-days
— 5.9% (55/939) at 6 months to 1 year

........



All-Cause Mortality

PARTNER Trial: Cohort A and B and Continued ;) FARTNER
Access Cohort

30 - == Discharge LBBB
—— NO Discharge LBBB
HR: 0.90 [95% CI: 0.57, 1.43]
P =0.657
< 207 18.6%
S l_I_'I|— 17.1%
e=
©
a g
10 B H
0 k ‘ ‘ i ‘ \ i ‘ ‘ ‘ \ ‘ ‘ ‘ ‘ \ ‘ ‘ ‘ ‘ \
0 3 6 9 12
Time in Months
Numbers at Risk
Discharge LBBB 127 114 102 94 71 ﬁ,?mm@"
No LBBB 1095 998 891 798 617 o 0 "
." ;_i‘- :-::_l :."
\(}é-t - ,»<:’_



Permanent Pacemaker

PARTNER Trial: Cohort A and B and Continued
Access Cohort

‘.) PARTNER

20 == Discharge LBBB

. —— NO Discharge LBBB

§ HR: 3.28 [95% CI: 1.85, 5.81]

= p <0.001

X

© 13.2%

= |

) | |

@ 1

o 10

c

)

c

£

5 4.2%

ol

O 7\ [ ! ! ! ! [ [ [
0] 3 6 9 12
Time in Months
Numbers at Risk
Discharge LBBB 127 102 88 80 62 ﬁ,?mm@"
No LBBB 1095 970 858 766 595 Fo 0 A
." ;_i‘- :-::_l :."
?:r-.:t_)f’»',t:_ e ,<:=



Impact of New-Onset LBBB

on Evolution of LVEF @rs;amfﬁ
PARTNER Trial: Cohort A and B and Continued '
Access Cohort

New LBBB Evolution of LVEF
70 - -2-No LBBB
60 - 54.2 57.3 Ei‘z
53.5
(=] .7
S
' 54.5 54.4
Lu'] 50 | 53.5 53.0
e
|
40 - p=0.2 p = 0.0004 p=0.01 p <0.0001
30 -
Baseline Discharge 30 Days Late -
(A (6-12 months) 55 pARTY,
."5:2". Iy, *.s.:ﬂa._ﬁ
No LBBB 1039 1034 957 682 n

............



SAVR - \J ™

Events® 1 Month 1 Year
TAVR SAVR P Value | TAVR SAVR P Value

CoreValve Randomized Trial of TAVR vs. @;;RTNER

Vascular complications

(major), % 9.9 1.7 0.003 6.2 2.0 0.004
Pacemaker implant, % 19.8 7.1 <0.001 | 223 11.3 <0.001
Bleeding

(life threatening or disabling),% 136 35.0 <0.001 | 16.6 38.4 <0.001

New onset or
worsening atrial fibrillation, % 1.7 30.5 <0.001 159 32.7 <0.001

Acute kidney injury, % 6.0 15.1 <0.001 6.0 15.1  <0.001

* Percentages reported are Kaplan-Meier estimates and log-rank P values

..........



TTTTT

CoreValve Extreme Risk Study @rs;amea

Events* 1 Month 1 Year
Any Stroke, % 3.9 6.7
Major, % 2.4 4.1
Minor, % 1.7 3.1
Myocardial Infarction, % 1.3 2.0
Reintervention, % 1.3 2.0
VARC Bleeding, % 35.1 41.4
Life Threatening or Disabling, % 11.7 16.6
Major, % 24.1 27.6
Major Vascular Complications, % 8.3 8.5
Permanent Pacemaker Implant, % 22.2 EE
Per ACC Guidelines, % 17.4 19.9 /<%
* Percentages obtained from Kaplan Meier estimates &g< 4

TCT 2013 LBCT Extreme Risk Study | lliofemoral Pivotal 66w



Clinical Significance of Permanent
Pacemaker (PPM) Implantation after TAVR

353 patients, 2 centers, 12 month follow-up

PPM after TAVR PPM before TAVR No PPM
N (%) 98 (27.8%) 48 (13.6%) 207 (58.6%)
1-year mortality 19.4% 22.9% 18.0%

prior PPM: HR(85%C1)=1.28(0.65-2.50)

post PPM: HR(95%CI1)=1.08(0.63-1.89)

p=0.77

PPM implantation does not
affect survival after TAVR

All-cause mortality (%)

no PPM
prior PPM
post PPM
- Y -
30 60 90 120 150 180 210 240 270 300 330 365
Days

0

Number at risk

no PPM 207 194 181 188 184 180 178 175 172 171 170 170 169

41 41 41 41 41 40 39 37 37
82 81 79 79 79

prior PPM 48 48 46 43

o8 91 88 87 87 86 84 82

Buellesfeld et al. JACC 2012

post PPM



TTTTT

Procedural Predictors of Mortality @rs;amea

Stroke HR [95% CI] p-value

2.76  [1.58-4.82]  <0.001
AVR . SE— 4.99 [2.85-8.75] <0.001

Major Bleeding

2.14  [1.42-3.20]  <0.001
AVR —— 2.88  [1.99-4.14]  <0.001

Major Vascular

1.67  [1.04-2.70] ok

AVR ——— e 1.40  [0.57-3.44] 0.46

0.1 1 10



Edwards valve versus CoreValve
CHOICE Randomized Trial

Compared with balloon-expandable Edwards valve,
CoreValve was associated with

Increased moderate/sev AR (18.3% vs. 4.1%)

Increased pacemaker rates (37.6% vs. 17.3%)

Decreased stroke rates (2.6% vs. 5.8%)

« Similar vascular complications rates (11.1% vs. 9.9%)

Abdel-Wahab et al. JAMA 2014



Conclusions
Proper vascular screening and advances in technology (expandable

sheaths and stent design modification) have reduced major vascular
complications to 4-7% range down from 15-20% range

We have good understanding of mechanisms of paravalvular Al. CT
guided sizing has made an impact and we are better at treating
paravalvular Al in the cath lab (post-dilataion, valve in valve,
vascular plugs etc). Sealing technolgy in Sapien 3 Is a major advance

Lower stroke rates with TAVR compared to SAVR is great news
from pivotal Core valve trial but the distal protection devices and
perhaps adjunctive pharmacotherapies may present oppurtunities
which will be tested in the near future

Pacemaker rates continue to be high in 20% range with Corevalve.
PPI1 does not affect suvival. LBBB predicts higher pacemakers and
less improvement in LVEF



