TAVI - Current practice
Review of the latest data
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Trans-catheter therapy
for AoVS
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A prospective survey of patients with valvular
heart disease in Europe: The Euro Heart Survey
on Valvular Heart Disease

m ", Gabrtel Baron®, Erc G, Butchart®, Francots Delahaye®,

hike-BErwoll™, Olaf W. Levang®, Pliar Toeno®,
Vanaverschelde”, Frank Yermeer', Eric floersma’,

avaud” Alec Yahanian®

31.8% did not undergo
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* 92 hospitals from 25 countries
» 5,001 patients from April-July, 2001 §
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Less Invasive Alternatives are
Needed for Several Reasons...




First ‘live’ attempt

“A total of nine retrograde implantations of a
balloon expandable aortic valve were performed
in seven alive closed chest pigs.”

Department of Cardiology, Skejby University
Hospital, Aarhus, Denmark.
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Andersen HR, Knudsen LL, Hasenkam JM Eur Heart J. 1992 May;13(5):704-8.




First in Man

16 April 2002

Cribier A. Circulation 2002;106:3006—8
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EXPEDITED REVIEW

Treatment of Calcific Aortic
Stenosis With the Percutaneous Heart Valve

Mid-Term Follow-Up From the Initial
Feasibility Studies: The French Experience

Alain Cribier, MD, FACC,* Helene Eltchaninoff, MD,* Christophe Tron, MD,* Fabrice Bauer, MD,*
Carla Agatiello, MD,* Deborah Nercolini, MD,* Sydney Tapiero, MD,* Pierre-Yves Litzler, MD,}
Jean-Paul Bessou, MD,{ Vasilis Babaliaros, MD*

Rouen, France

Procedural success in 27 (75%) patients -




Circulation*

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Percutaneous Implantation of the CoreValve Self-Expanding Valve Prosthesis in
High-Risk Patients With Aortic Valve Disease: The Siegburg First-in-Man Study

Eberhard Grube. Jean C. Laborde. Ulrich Gerckens. Thomas Felderhoff. Barthel
Sauren. Lutz Buellesfeld. Ralf Mueller. Maurizio Menichelli. Thomas Schmadt.
Bernfried Zickmann, Stem Iversen and Gregg W. Stone

Procedural success in 21 (84%) patients -
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Hlstorlcal Data of TAVI in Europe
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2002-2012
10 year TAVI anniversary

> 50.000 implantations

> 40 countries performing TAVI
PARTNER A 2-yr results published
PARTNER B 3-yr results published
Several ongoing trials, awaiting results of

PARTNER -
¢
1, SURTAVI, ADVANCE, GARY




TAVI cases
per total AVR procedures
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6.7% 63%
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TAVI cases
per million inhabitants
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TAVI-TAVR Pub Med results

Pub Med reviewed
608

369

239

2011 2012 Total




Devices currently in use




Edwards Sapien XT

Clinically proven durability
Edwards bovine percargial lssue
valves are the goid standand in
surgical vaive replacement

Available for transfemoral and
transapical delivery

16 eFlex or 18 Fr delivery sheath
*CE and FDA approved

e —
—

Maximized loaflet durability
Laafat design and matching anhance
srass distribution

Sustained valve performance

The Carpentier-Edwards ThermaFix
process is Inlended 1o minimize the risk of
calcification*

19.1 mm
14.3 mm 17.2 mm : A
-~ 2 7 'V
v ’i\?! ¢ N
i\ 7 h a4
23 mm 29 mm

The SAPIEN XT valve treats an annulus size range of 18 mm to 27 mm

{A ‘V\

-~ -



Medtronic CoreValve

. Subclavian
Direct aortic ‘

CoreValve
Evolut

CoreValve

vered Transfemoral

23mm Valve

e T terand, St Dvect Asric

18 Fr delivery sheath
 Repositionable




Differences between
MCV and EXT

Features CoreValve Sapien
Manufacturer Medtronic Edwards Lifesciences
Stent Nitinol Cobalt chrommn
Eepositionable Partially No
Fixation Aortic annulus and aorta Aortic annulus
Dhameters (num) 2326, 29 31 23_26.29

Latsios G, Gerckens U, Grube E. Hellenic J Cardiol. 2010 Jul-Aug;51(4):348-55.

Toutouzas K, Stathogiannis K, Latsios G, Synetos A, Stefanadis C. Recent Pat Cardiovasc Drug Discov.
2012 Oct 31.




Trans-catheter therapy
for AoVS




ESC/EACTS GUIDELINES

Recommendations for TAVI use

Recommendations Class? Level® Ref©

TAVI should only be
performed in hospitals with
cardiac surgery on-site.

TAVI is indicated in patients
w:d:severesympﬁonmic
AS who are not suitable for
AVR as assessed by a heart
team’ and who are likely to
gain improvement in their
quality of life and to have a
life expectancy of more than
| year after consideration of
their comorbidities.

TAVI should be considered in
high-risk patients with severe
symptomatic AS who may
still be suitable for surgery,
but in whom TAV1 is favoured
by a ‘heart team’ based on
the individual risk profile and
anatomic suitabiligy.

97

A. Vahanian et al, Eur Heart J. 2012 Oct; 33(20):2569-619




2012 ACCF/AATS/SCAI/STS Expert Consensus
Document on TAVI

Treatment Indication Major Complications
Surgical Aortic Valve Replacement « Symptomatic severe AS (Class |, LOE: B) « Mortality (3%)

« Severe AS undergoing CABG, aortic surgery or other valve surgery « Stroke (2%)
(Class |, LOE: C) « Prolonged ventilation (11%)

« Symptomatic modarate AS undergoing CABG, aortic surgery or « Thromboombolism and bleeding
other valve surgery (Class lla, LOE: C) « Prosthetic dysfunction

« Asymptomatic severe AS with hypotensive resp to exercise « Perloperative complications are higher when
(Class lib; LOE: C) surgical AVR Is combined with CABG

« Asymptomatic extromely severe AS (AVA <0.6 cm?, mean
r e e it ™ il © Ol S) (Sl
T

ranscatheter Aortic Vaive « TAVR Is recommendad In pationts with severe, symptomatic, « Mortality (3% to 5%)
Roplacement calcinc stonosis of a trileafet aortic valve who have aortic and « Stroke (6% to 7%)
vascular anatomy suitable for TAVR and a predicted survival « Access complications (17%)
=12 months, and who have a prohibitive surgical risk as defined « Pacemaker Insertion
by an estimated 50% or greater risk of mortality or Irreversible o 2% to 9% (Saplen)
morbidity at 30 days or other factors such as frality, prior > 19% to 43% (CoreValve)
radiation therapy, porcolain aorta, and sovore hepatic or « Blooding
pulmonary disease. « Prosthetic dysfunction
« TAVR Is a reasonable alternative to surgical AVR In patients at « Paravalvular AR
high surgical risk (PARTNER Trial Criteria: STS=8%*) « Acute kidney Injury
_______—.wc;"onaryocdwon
Valve embolization
Aortic rupture
Balloon Aortic Valvuloplasty « Reasonabla for palliation In adult pationts with AS In whom « Mortality
surgical AVR cannot be performed because of serious comorbid « Stroke
conditions (Class Iib, LOE: C) « Access complications
« Bridge to surgical AVR (Class Iib, LOE: C) « Restenosis
Medical Therapy « No specific therapy for asymptomatic AS « Homodynamic Instabliity

« Medical therapy not indicated for symptomatic severe AS

« Appropriate control of blood pressure and other risk factors as
Indicated

« Statins not Indicated for preventing progression of AS

« Diuretics, vasodilators and positive Inotropes should be avolded
In patients awaiting surgery because of risk of destabliization

D. Holmes, M. Mack, S. Kaul et al, JACC, 2012




October 2012
FDA approves TAVI
for high-risk operable patients

AtoZindex | Follow FDA | FDA Voice Blog

m U.S. Food and Drug Administration I G

Protecting and Promoting Your Health Most Popular Searches

Home | Food | Drugs | Medical Devices | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Radiation-Emitting Products | Tobacco Products

News & Events B
© Home © News & Events @ Newsroom © Press Announcements
FDA NEWS RELEASE

For Immediate Release: October 19, 2012
Media Inquiries: Michelle Bolek, 301-796-2973, michelle.bolek@fda.hhs.gov
Consumer Inquiries: 888-INFO-FDA

FDA expands approved use of Sapien artificial heart valve

The U.S. Food and Drug Administration today expanded the approved indication for the Sapien Transcatheter Heart Valve (THV) to include patients with aortic valve stenosis
who are eligible for surgery, but who are at high risk for serious surgical complications or death.

The FDA first approved the Sapien THV in 2011 for patients with inoperable aortic valve stenosis, a progressive, age-related disease. Calcium deposits on the aortic valve
that cause it to narrow are a common cause of aortic valve stenosis. As the heart works harder to pump enough blood through the smaller opening, it eventually weakens.
Aortic valve stenosis can lead to fainting, chest pain, heart failure, irregular heart rhythms (arrhythmias), or cardiac arrest.

Those with severe aortic valve stenosis must have a heart valve replacement to restore normal blood flow. Patients who are in good enough health to tolerate surgery usually
undergo open-chest, open-heart surgery or a minimally invasive surgery, in which surgeons gain access to the heart through an incision between the ribs.




Off Iabel TAVI use??

TAVI cduring the ac
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Toutouzas K, Michelongona A, Synetos A, Latsios G, Drakopoulou M, Stefanadis C., IntJ
Cardiol. 2011 Nov 3;152(3):398-400. Epub 2011 Sep 15.




Off label TAVI use??

,

TAVI in a patient with prosthetic mitral valve

Implantation level according to
non-coronary cusp pigtail

Metallic mitral valve
LVOT adjunction level

The CoreValve prosthesis is
in optimal position,
in respect
1. to the native valve
(6 mm deep)
2. to the metallic mitral valve
(not interfering with each other)

Latsios G., Toutouzas K., Stathogiannis K., Synetos A., Stefanadis C., EuroPCR 2012



Clinical assessment
Scores
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Roques F, Nashef S, Michel P, et al. Risk factors and outcome in European cardiac surgery: analysis of the
EuroSCORE multinational database of 19030 patients. Eur J Cardio-Thoracic Surg 1999; 15: 816—-823.




Clinical assessment
Scores
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Clinical assessment
Scores
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Piazza N et al, Am Heart J. 2010 Feb;159(2):323-9.




Clinical assessment
Frailty

Same age and predicted risk

Pre-procedural Karnofsky index (functional performance status)
emerged as the only independent predictor of outcome.

Buellesfeld L, Wenaweser P, Gerckens U, Mueller R, Sauren B, Latsios G, Zickmann B,
Hellige G, Windecker S, Grube E. Eur Heart J. 2010 Apr;31(8):984-91.




Clinical assessment
Heart team

Recommendations Class? Level® Ref©

TAVlshouldonlybe
undermka'|\~itha
i ‘heart team’

A. Vahanian et al, Eur Heart J. 2012 Oct; 33(20):2569-619
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erman Aortic Valve Registry

Inclusion from 01/01/2011 to 31/12/2011

2.694 transvascular
TAVI

6.523 surgical AVR
‘without CABG

Hamm C et al; ESC 2012




$erman Aortic Valve Registry
GAR
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Creutsches

sonenklappenragister

9.0%
8.0%
7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
1.0%
0.0%

n=6517 n=3458 n=2689 n=1177
Mortality (in-hospital)
7.7%
5.1%
2.1%
without CABG with CABG transvascular transapical

sSurgical AVR

TAVI




Survival (%)

1 year survival

Belgian Registry 1 yr outcomes

Mid-term mortality mainly related
to age-related, non-cardiac complications

1.0

Mc
0.8
0.6
0.4-

E: Edwards

0.2 C: CoreValve
0.0+

T T T T T

0 100 200 300 400

Days

1 year survival

+ Csc
Etf
Ctf
Eta
©
=
€ 04- P<0.001
n Csc: CoreValve SC
0.2+ Ctf: CoreValve TF
Etf: Edwards TF
0.0 Eta: Edwards TA
T T T T T
0 100 200 300 400
Days
% CoreValve | Edwards | Edwards
TF TA
1 month 91 94 86
survival
6 month 82 91 71
survival
‘ 1year | B
survival e 82 o2 "

Bosmans J M et al. Interact CardioVascThoracSurg 2011;12:762-767




Mortality rate
(total and cardiovascular)

FRANCE 2 Registry

33% MCV
67% ESV

30-day 6-month 12-month
Global 367 95% 640 18% 762 | 24.1%
cv 269 7.0% 389 11% 430 | 13.6 %

Gilard M et al, TCT 2012




‘ Italian Registry:
\ 3 yr outcomes

N=181
A 100 B 100
80 £ 80-
x All cause mortality ¢ Cardiovasc. mortality
« 60 - = 60 -
: :
5
i /@ 0
N  m———
0 1 2 3 0 1 2 3
Y Y
Number at risk 181 136 124 116 Number at risk 181 158 1566 185

Ussia G P et al. Eur Heart ) 2012




Canadian Registry:
“Survival and event rates
at1 and 2 yr

All patients
A100 = 100 T
RS S
_ == | e
®£ 70 76%| % = 70 = — > — |
60 T 60 s ]
50 64% § g 50 80%
40 40
a0 8 307
20 20+
10 “w 104
L v g v . § - ) T v T v
0 6 12 18 24 (] 6 12 18 24
e ] -
Patients at risk Monthe fJosow-e Patents at risk: Montha follow-up
339 205 166 1290 95 53 39 34 26 339 200 161 125 90 52 38 33 25

l Transfemoral approach I

Survival (%)

o

0 é ' 12 1'8 24 0 12 18 24
Months follow-up Months follow-up
Patients at risk Patients at risk:
162 103 89 73 60 35 28 26 22 162 100 87 70 67 33 27 24 21

Rodes-Cabau et al, JACC, 2010
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0 8 12 18 24 30 36/ 42 48 Follow up In months
Follow up in months Number at risk i
Number at risk Log Euroscore 0-20 470 398 367 221 111 53 20 8 o'
Other 271 211 190 108 46 18 3 0 0 Log Euroscore 20-40 301 248 226 135 79 32 7 3 0
Transfemoral 509 503 461 285 167 80 27 11 0 LogEuroscore>40 99 67 S8 37 23 11 3 0 0

Increased survival in the transfemoral compared  Reduction in midterm survival for pat|ents@th a
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Moat et al, JACC 2011




EU 30 day TAVI mortality

25%

30-days Mortality -Rate

20%

15.1% 15.1%
15%

%

10% o

7.2%

5.5%
5% 1+—

0% |

18 Fr S&E ANZ Spain French Belgian German UK Italian
N=125 N=62 N=108 N =68 N=119 N=588 N=480 N=772
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PARTNER trial
Evidence Based Medicine

THE PARTNER TRIAL PROTOCOL®

Severe Symptomatic Aortic Stenosis

' ASSESSMENT
Y“) Dperability ( No
. 2 Cohorts .-
C°,!’.‘%5§ A Individually Powered CO“h_o)g B

N=1.057

~ »
ASSESSMENT Yas ASSESSMENT (No
Transfemoral Access Transfemoral Access

111 Randomization 111 Randomization
- -
A =% AVR
Tavi (V8 (contral

TF %= Standard Therapy
TAVI (NS (Control)

in=104} n=103) n=179) n=173




PARTNER inclusion criteria

COHORT A INCLUSION CRITERIA*®

STS scom

and/or

Predicted operative mortality
NYHA functional class
AVA <08cm?

or

Mean AVG > 40 mm Hg

>40m/s

or
Paak jet velocity

COHORT B INCLUSION CRITERIA®

STS score ii.e

Predicted operative mortality > 509%:"

NYHA functional class zll
AVA < 0.8 cm?
Mgén AVG

P;ark jet velocity

> 40 mm Hg
>4.0m/s




PARTNER B: 3 yr results
All cause mortality lower for TAVI patients

1 = Standard Rx

— TAVR

S
B
g
=
o
@
-
®
o
<

-

HR [95% CI] = 0.53 [0.41, 0.68]
p (log rank) < 0.0001

68.0%

NNT = 4.0 pts

/“fﬁ NNT = 5.0 pts

Numbers at Risk

18
Months

Standard Rx 179
TAVR 178

Kapadia S, TCT 2012




PARTNER A
1 YR RESULTS

TAVI vs Surgery: No difference in survival

PRIMARY ENDPOINT: ALL-CAUSE MORTALITY AT 1 YEAR (ITT)*

=== Edwards THV P [log rank) = .62
— AR

&
£
=
=
[=]
=
]
o]
= |
]
[ &
AL
=

Mo. at Riek
Edwards THV 2448

AVR

251




PARTNER A
2 YR RESULTS

TAVI vs Surgery: No difference in survival

A Death from Any Cause, Intention-to-Treat Population

0 Hazard ratio, 0.90 (95% C, 0.71-1.15)

s04 P=0.41

Death from Any Cause (%)

Kodali SK et al. N Engl J Med 2012

O 1 1 4 1 T 1 3
0 6 12 18 24 30 36
Month
No. at Risk
TAVR 348 298 260 234 172 70 31
Surgery 351 252 236 217 165 65 32

B Death from Any Cause, As-Treated Population

— %7 Hazard ratio, 0.98 (95% C1, 0.76-1.25)
5 504 P={.85
2
i
>
T 30
Surgery
£ »
§ 10- TAVR
0 s » A 4 1 T 1 1}
0 § 12 18 24 30 36
Month
No. at Risk
TAVR 344 291 259 232 155 70 29
Surgery 313 243 229 211 M3 63 28
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Emergency conversion
to open heart surgery

9.251 patients from 46 studies: 1.1%

%

45
n=36
40—

35 1
301
25 4
204

=l e

157 n=10
- Valve Severe ﬁ.nnular Ventricular/  Other

0 Aortic : *
dislocation/ uhslmntmn regurgitation  rupture mssechnn atrial
embolisation rupture

*Annulus too small, n=1; annulus too large, n =2;

haemodynamic instability, n=1; unsuccessful vahe implantation, n=1

Eggebrecht H, Eurolntervention. 2012 Nov 8. pii: 20121102-01.







EU stroke rate at 30 days

15%

9.6%

10%

4.5%

5% -

26%
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PARTNER A: 2 yr results
Higher rates seen in TAVI compared to SAVR

HR [95% CI] =
1.22 [0.67, 2.23]
p (log rank) = 0.517

30 Day Stroke Rate

AVR - 2.4%

o 2% o

12 18 24 30

Months Post Procedure
Numbers at Risk

351

Kodali SK et al. N Engl J Med 2012.




PARTNER B: 3 yr results
Stroke rates higher in TAVR than in medical Tx

] = TAVR HR [95% CI] = 2.77 [1.24, 6.19]
- Standard Rx p (log rank) = 0.0094

NNT = 12.2 pts
NNT = 17.5 pts

13.7% o
po———

A=57%
5.5%

12

Numbers at Risk

TAVR 179

Standard Rx 179

S Kapadia, TCT 2012
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PARTNER

Major vascular complications
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PARTNER A

Bleeding increases mortality

Major Bleed
== No Major Bleed

HR: ZBZEEI Cl: 1.86, 423]
ank p=<.001

2 3 4 5 6 7 8 9 10 11 12
Time in Months




EU vascular complications

5%
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16.9%
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Greece: MCV vs EXT in 1 month

_—

Procedure success 100% 100%
Device success

0, 0)
(VARC) 92% 90% 0.76
30 day mortality, n 2 0 0.36
Major vascular 5 9 0.04

complications (VARC)

New pacemaker 32 5 <0.01 ((
=

Valve-in-valve 5 1 0.23

K. Toutouzas, K. Spargias, K. Stathogiannis, G. Pavlides, A. Antoniades, G. Latsios, A. Synetos,
M. Chrissoheris, A. Chalapas, . lakovou, M. Anastasiou-Nana, C. Stefanadis in press




Independent Predictors of VARC major
vascular complications

1. Sheath to Femoral e
Artery Ratio (SFAR)

HR=1.86 (p=0.006)

2. Early center
experience
HR=3.66 (p=0.023)
3. Femoral artery
calcium score

HR=3.44 (p=0.026)

0.7 0.8 0.9 1.0 1.1 1.2

Figuro 2. SFAR Threshold Prodicts VARC Major Vascuiar Complications

The sensitivity and specificity
curve identified the threshold SFAR

of 1.05 as predictive of VARC major

TC?ZO\?Z Hayashida K. JACC Cardiovasc Interv 2011 vascular complications




Various vascular complications

Initial MCV slipped to
abdominal aorta.
Attempt to retrieve it
through the 18F sheath
by the delivery catheter
unsuccessful

Latsios G., Toutouzas K., et al ., Int J Cardiol. 2012 Oct 12




2"dMCV through the 1st:
“Valve-through” technique

Latsios G., Toutouzas K., et al ., Int J Cardiol. 2012 Oct 12




1t prosthesis:
successful surgical removal

Latsios G., Toutouzas K., et al ., Int J Cardiol. 2012 Oct 12




Conduction ab-




Surgical Aortic Valve Replacement

Up to 85% isolated AVR
Dawkins et al. Ann Thorac Surg 2008;85:108-112

Table 3, Summary of Previous Studies Investigating the Incidence of Permanent Pacemaker After Valvular Surgery

Author Date Reported ~ Number Studied  Isolated AVR Comments Incidence of PPM

The permanent PM is implanted after 6 — 10 days of watchful
observation and safe epicardial pacing.

— —— — v — —pe S —
Morell et al [20) 19% 4 No AVR = CABG in the elderly 6.5%
Lewis et al [17] 1998 538 No Reoperative cardiac surgery 97%
Kolh et al {19] 1999 8 No AVR = CABG in the elderly 6
Limongelli et al [8] 2003 276 No AVR = CABG 3%

AVR = aortic valve replacement;  CABG = coronary arbery bypass grafting  PPM = permanent pacemaker.




How long should | wait?
Late 3'9 AV block after TAVI

9 days




MCV impairs AV conduction to a greater

A HIGH IM QNTATION

extent compared to EXT

- |

100

B PR baseline

B ~r: one cay after TAVI

I PR tollow vp

p=0.,058

"'p=0.059 " p=0.47 '
o o

I

.

i s

T
MCRS

T
ESV

210

180+

150

120

- QRS bassline
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Roten et al, AJC, 2010
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PM after Edward — Sapien

Webb (AV  Walther Sinhal 2008 French Transapical Rodes PARTNER PARTN
block) 2007 2008 Registry SOURCE Cabau 2010 EU TF 2010 2010
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PM after Medtronic-CoreValve

20 ¢ Mean 2.
35 |
30 |
25 |
20
15 1
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10 | Great variation due to different indications/ thre
UL UL
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Indications for pacemaker post TAVI:

Siegburg — Bonn ‘Helios’ reccomrmendations

Absolute indications

3rd degree AV block,

2nd degree AV block,

LBBB and grade 1 AV block

atrial fibrillation: pause >4 sec in the absence of rate

lowering medications

‘Prophylactic’ indications

new onset bundle branch block, even without AV delay
RBBB and long PQ (>240 msec),

alternating PQ times during monitoring.

Latsios G, ...Grube E. Cath Card Interv 2010 Sep 1;76(3):431-9
Gerckens U, May 2011, EuroPCR 2011, Paris

Piazza N, June 2011, TVT2011, Vancouver

Bonan R, June 2011, TVT2011, Vancouver
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Impact of PPM post TAVI

25 - prior PPM: HR(E5%C1)=1.28/0.65-250)
pos! PPV HR(S5%C1)=1 0810,63-1 89)
ca p=0,T7
2 20 7
> o
0
F
@
®
X 90
X
<
37 - no PPM
prior PPM
post PPM
0.4
] 1 A ' P L] ] L} 5 Al L] A L
C 30 60 S0 120 150 180 210 240 270 300 330 365

Days

Buellesfeld L et al, J Am Coll Cardiol. 2012 Aug 7;60(6):493-501.




Trans-femoral Leadless Pacing




Paravalvular _




Mechanisms of Peri-Prosthetic Aortic
Regurgitation After TAVI with MCV

Calcifications A ' B Too shallow
of the cusps of et valve
the native Aorta strium ‘ ligi malposition
valve Mitral
‘ valve R = 'za_\\
Left
Heavily calcified ventricle
cusp
Toodeep C Annulus-
valve prosthesis-size
malposition mismatch

Sinning et al, JACC, 2012 P




Aortic paravalvular regurgitation




>2+/4+ PVL after TAVI
increases mortality

Author # patients | TAVR Type Predicts
(journal) mortality

Abdel-Wahab MCV 84% = 2/4 - mortality
(Heart 2011) ES 16% in-hospital
Tamburino 603 MCV 100% = 2/4 - mortality

(Circulation 2011) 30 days — 1 year
Gotzman 145 MCV 100% = Mod - mortality
(AHJ 2011) @ 6 mos

Moat 870 MCV 52% = Mod - mortality
(JACC 2011) ES 48% @ 1 year




PARTNER A

The effect of PVL on mortality
is proportional to the severity of AR

A Severity of Paravalvular Leak: None or Trace versus Mild to Severe B Severity of Paravalvular Leak: None or Trace, Mild, or Moderate
to Severe
509 Hazard ratio, 2:11 (95% CI, 1.43-3.10) __ 599 p20.001 by log-rank test ¥ K «
# so. P<0.001 by log-rank test ® 504
‘; Mild to severe § Moderate
Po 40 S 40 1O SEVere  pee o - o ——-—— i
f 30+ 3 304
5 20 None or trace ,E 20+ None or trace
§ 10 '§ 104
o L3 T T T L} 1 o L3 T T T L} |
V] ] 12 18 24 30 i6 ¢ ] 12 18 24 e 36
Months after Implantation Months after Implantation
No. at Risk No. at Risk
None or trace 158 142 134 121 34 39 15 None or trace 158 142 134 121 84 39 i5
Mild to severe 160 134 112 101 64 26 12 Mild 136 115 95 36 51 21 10
Moderate to 24 19 17 15 13 S 2
severe
C Severity of Total Aortic Regurgitation: None or Trace versus Mild D Severity of Total Aortic Regurgitation: None or Trace, Mild,
to Severe or Moderate to Severe
. %09 Hazard ratio, 1.75 (95% €1 1 17-2.61) — 609 p0.001 by log-rank test
£ ;| P=0.006 by log-rank test 2 o
= o 4
2 ‘ g Moderate
5 40- Mild to severe 3 40 to severe
> >
£ 30 £ 304
§ 20 None or trace E 20 None of trace
£
§ 16+ g 10+
] T T T T T 1 04 T T T T T 3
4] 6 12 18 24 30 36 [+] 6 12 18 24 30 36
Months after Implantation Months after Implantation
No. at Risk No. at Risk
None or trace 125 117 108 95 64 29 10 None or trace 125 117 108 95 64 29 10
Mild to severe 196 16t 140 128 85 37 17 Mild 162 136 118 109 70 31 15
Moderate to 34 25 22 19 15 L) 2
severe

Kodali SK et al. N Engl J Med 2012.



Post TAVI balloon dilatation

A o

Free of stroke (%)

% of patients (n=59)

Log tark: 0,019

Patienis a1
risk

o 59
Ko-BP0 152

Nombella-Franco L.O. et al in JACC Cardiovasc Interv. 2012 May;5(5):499-512.




Percutaneous treatment of an iatrogenic
post TAVI VSD

Gerckens U, Latsios G, et al. Catheter Cardiovasc Interv. 2012 May 14.




Trans-catheter therapy
for AoVS

e Future developments




CoreValve® SURTAVI Trial
Study Design’

« Randomized 1:1, non-
inferiority study

 The tnal will be
conducted at up to 75
worldwide centers

Europe

Canada
United States

« Long-term follow-up
through 5 years

« Approx 2,500 total
number of trial subjects

1. Medtronic CoreValve® SURTAVI Trial. Version 4.0. Mounds View, MN: Medtronic, Inc. Clinical Research; Approval pending.
CAUTION—Investigational device. Limited by federal (or United States) law to investigational use.

N = ~2,500 patients




The PARTNER IIA Trial: ol
Study Design (

Symptomatic Severe Aortic Stenosis

ASSESSMENT by Heart Valve Team

n=2000
el Operable
Patients SIs24)

Transfemoral (TF) Transthoracic (TA/TAO)

1:1 Randomization 1:1 Randomization

TF TAVR
SAPIEN
XT

Surgical TAVR: Surgical
AVR TA/TAO AVR

Primary Endpoint: All-Cause Mortality +
Major Stroke at Two Years
(Non-inferiority)




Next generation valves and
systems I

: L CoreValve Evolut | | CoreValve Evolut
CoreValve Evolut | | Next Gen Recaptureable | Recaptureable
' 23 mm f Delivery System 23 mm : 26/29/31 mm

) - 1)
'y N

YA | | Also compatible with
N 3= ' CoreValve
“ = 26/29/31 mm

AccuTrak / \ ) ( \
Delivery System ! :

18 mm to 29 mm Annuius Size Range o
Avoid Patient Prosthesis Mismaich

23ma _ ] | 1 I




Next generation valves and
systems 11

!
o
l-.{\_‘ e "/‘; . - -

Cribier-Edwards SAPIEN SAPIEN XT SAPIEN 3

14F sheath




TAVI is moving towards
intermediate risk patients

Intermed High Extr Too
Risk Risk Risk* Sick




Large Vessel Closure Landscape

Category Company Technology
Interventional R
Emerging Suture Therapies F\
Based Technologies MediGlobe
SpiRx
Vivasure
ePacing
Emerging ) o
Patch or Plug Sealing Solutions |
Technologies Vascular Closure o = .';
Systems L
Apica Cardiovascular
Medtronic, Inc. Abbott Vascular St. Jude Medical Cook/Cardica
Strategic COOK'

MEDICAL

Players




Transcutaneous Ventricular Access
and Closure (TVAC)

* Apica

* Entourage CardioClose
* MID Permaseal
* Novogate

* SpiRx

* Cardiapex




Cerebral Embolic Protection Devices
Deflectors and Filters




Dr David

LR Wood from St-

| e Paul

=g= Hospital:
Same day
discharge
after TAVR!

A 97 years old women discharged the same da_)
after a TAVR procedure stretching while waiting
for the bus fo gel home... read more on page 3.

Is this
the
future?




