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Severe Symptomatic Aortic Stenosis AVR
Percent of Cardiology Patients Treated . No AVR
100% A
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Bouma lung* Pellikka Charlson Bach Spokane Vannan

1999 2004 2005 2006 (prelim) (Pub.
Pending)

1. Bouma B J et al. To operate or not on elderly patients with aortic stenosis: the decision and its consequences. Heart 1999;82:143-148

2. lung B et al. A prospective survey of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease. European Heart Journal
2003;24:1231-1243 (*includes both Aortic Stenosis and Mitral Regurgitation patients)

3. Pellikka, Sarano et al. Outcome of 622 Adults with Asymptomatic, Hemodynamically Significant Aortic Stenosis During Prolonged Follow-Up. Circulation 2005
4. Charlson E et al. Decision-making and outcomes in severe symptomatic aortic stenosis. J Heart Valve Dis2006;15:312-321
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First PVT animal First Corevalve
Homograft — 1962 implantation animal implantation
A. Cribier JC. Laborde

Mechanical heart valve — 1962 Transvascular

Porcine valve — 1965

First Edwards/PVT Transapical Beating
Heart AVR
Webb, Lichtenstein — Nov 29, 2005

Pericardial tissue valve — 1969

2000 2001 2002 2004

First PVT Transcatheter AVR First CoreValve PERCUTANEOUS AVR

by Antegrade Approach by Retrograde Approach — Oct 12, 2006
Alain Cribier - 2002 Serruys, DeJaegere, Laborde

First CoreValve Transcatheter AVR by
Retrograde Approach
Laborde, Lal, Grube — July 12, 2004



Presenter
Presentation Notes
WE HAVE INDEED COME A VERY LONG WAY SINCE SURGICAL AORTIC HEART VALVE REPLACEMENT WAS PIONEERED DURING THE 1960’S.  WHILE ONGOING FOR DECADES, IT WAS NOT TILL THE BEGINNING OF THE 21ST CENTURY, THAT RESEARCH INTO THE POSSIBILITY OF PERFORMING THE VALVE REPLACEMENT PROCEDURE LESS INVASIVELY APPEARED WITH THE FIRST TRANSCATHETER AORTIC VALVE PROCEDURE PERFORMED BY ALAIN CRIBIER DURING 2002.  AS MARTY POINTED OUT, THESE TRANSVASCULAR INTERVENTIONS WERE NOT TRULY PERCUTANEOUS BECAUSE OF THE FIRST GENERATION DEVICE SIZES.  THAT IS, UNTIL TWO WEEKS AGO, WHEN THE FIRST TRULY PERCUTANEOUS AORTIC VALVE REPLACEMENT WAS PERFORMED WITH AN 18F DEVICE IN ROTTERDAM.
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Edwards SAPIEN™ THV : CoreValve Revalving
EKTrTUCOOHEVN ME HTTAAOVI System™ : autoekTTTUOOOMEVN

* ZKEAETOG ATTO AVOSLEIOWTO ATOAAI * 2KEAETOG VIKEAIOU -TITAVIOU
* TAwYyiveg atrd Boeio repikapdio * FAwYiveg atrd TepIkapdIO
* 23 Ka1 26 mm JIGUETPO EICPONRS XOoipou

« 26 Kal 29 mm SIGUETPO EICPONC



Inflow Inflow OutflowOutflow  Outflow
Cone Tube Cap Cone Tube

« Consistent compression of bioprosthesis into delivery catheter
* Prevents trauma to valve leaflets
* Single use



#8 CoreValve ReValvingm System@
% 18 Fr Delivery System

Loading/Release Handle

COREVALVE h J =6

18F Capsule

2F Shaft

Over-the-wire 0.035 compatible




CoreValve Procedural Progress @

Evolution to a
“real cath lab procedure”
within the first 40 Patients of 18 Fr study

o

(®) ® * Pre-closing with ProStar™

90 @) * Local Anesthesia
O + Beating heart
O
Oo.ocg)o » Valve delivery without rapid pacing ¢
@)

No cardiac assistance

@ [cvikn avaiobnaoia
© Xelpoupyikn eTTEPBOON
@ Xuokeury uttooriénong



M CoreValve AUTOEKTITUOOOUEVN @
BiotrpooBeon

¥

i

N

 HIGHER PART: low radial
force area axes the system
and increases quality of

i \
 MIDDLE PART: functional \

valve area with three leaflets
and constrained to avoid
coronaries (convexo- concave)
— avoids need for rotational
positioning

« LOWER PART: high radial
force of the frame pushes
aside the native calcified
leaflets for secure anchoring
and avoids recoil and para-
valvular leaks A porcine pericardial tissue valve

fixed to the frame with PTFE sutures




Patient ascending aorts
< 43mm

Patient native annulus 20 to 23 ent native annulus 23+ to 27mm

26mm inflow frame 29mm inflow frame

VALVE FUNCTIONAL AREA
CONSTANT WITHIN DESIGN
PARAMETERS



[Totot etvan ot *“Yyniov Kivovvov™
AcBeveic ue Aoptikn Ztevmon

* AobBeveic 75-80 eTwv Kal Avw Pe TTOANATTAOUC
mapayovrteg Kivouvou (COPD, dia3ATNng,

KQEQTIVIVN PVD, LVEF, ttponynB¢v xeipoupyeio
KapdIag K.a.)

*Logistic EuroSCORE >20%, (>15%)

Agv uttapyxel 1I0avikn ouvtayn!
ATTQITEl KATTOIOUC TTOOOTIKOUC risk algorithm
+ evav OKETTTOMEVO
Xelpoupyo/kapodioAoyol!!!

€



MH XEIPOYPI HXIMOI

 Radiation chest wall/heart disease
* Chest wall deformities (severe)
* End-stage COPD

* Cirrhosis with portal hypertension

* Porcelain aorta (CT proven)
* Degenerative neurocognitive dysfunction

* High “frailty” index (qualitative assessment)



Safety and Efficacy Studies
Criteria

. Native Aortic Valve Disease
« Severe AS: AVAI 0.6 cm?2/m?2

. 27mm 2AV annulus 220mm
Sino-tubular Junction £27mm

| |
" e
Age 280y (21F) ‘ Logistic EuroSCORE 220% (21F) ‘

T 215% (18F
+1 or more
Liver cirrhosis (Child A or B)
Pulmonary insufficiency: FEV1<1L
Prifn flf/ = rJ_r)\)J nts: Previous cardiac surgery
- Procedural success L AR
~ = = g ecurrent P.E’s
> 50Dy oltcornes © RVfailure
. Hostile thorax (radiation, burns,etc)
> Lor) J term outcomes Severe connective tissue disease

Post CE Mark Registry Criteria

* High risk and inoperable patients with severe AS
» Learning curve cases at new sites




Avotopka Kprrnpuo

o Xnquew ntpocPaong
— Awgpetpog aptypiag
— EAikoon
— BAdfeg
— Acfectonoinon

Kouvuaxi kaw Oopaxkikiy Aopt)

* Avatopic BaApioag
—  AwWpeTPog duKTLAIOV
— Tavioon BaAfidag/Aoptig
— Acflectomtoinen foifioag
— AWOTACES TOV GTEQAVIRIOV KOATOV

— Sino-tubular junction
— Awviovca Aopti)




COREVAIVE Patient Selection Matrix

MNon-Invasive Anﬁ iﬂ-ﬂ r&EhI

_'_Eielection {-In'teria

Coronary A0 &

Anatomy Echo CT /MRI L gram AT gram Angiogram | Runois Preferred Borderline
atrial or Ventnicular p
Thromious x Not nt
Mitral Regurgitation = Grade 1 Grade 2

X > 50%

L% Ejection Fraction

30% to 50%

LY Hypertrophny
{weall thickness)

MNormal to Mild Moderate
(0.6 to 1.3 cm) (1.4 to 1.6cm)

Sub-Aortic Sienosis

Mot Present

X| X| X X| X

Annulus (widih)

2010 23mm — 26mm device
24 to 2Tmm — 29mm device

Annulus-to-&orta

X X| X| X| X
X
X

(angle) T < 30 30° to 45°
AC Raot (width) X X > 30mm 27 to 29mm
Sinuses m"‘{als_alva x x x P T e
{height}
pngi?;i”ﬂ{gf;ﬁ x High Mid-Sinus Level
Coronary Disease » None Mid or Distal

Stenosis < 70%

Ascend Acra (widih)

= 40mm — 26mm device
= 43mm — 29mm device

X| X

X| X| X

AD Arch ]
; Large-Rad
Angulation x ius Turn
Aorta & Run-Off .
Vessels (Diseasze) T x None Mild
liac & Femoral Vessels Mon-Diabetic
>
(diameter) X X =Ll > 6mm

T Within the first 7om of the ascending acrfa versus a perpendicular ine across the aorfic valve.
1 Ewvaluale for evidence and degree of calcification, obstruclion, forfuousity, and woeralion

Caution: The CoreValve ReValving™ System is not available in the USA for clinical trials or commercialization.

This document is mot intended to be a subsiitute for atlending a training program far any of the products mentioned. For detailed
operator training / insendice support on the CoreValve ReWalving™ System, please contact your local Corelalve representative.
REVALWVING™ is a trademark of CoreWValve, Inc. @ Copyright, 2007, CoreValve, Inc. All rights reserved.

P 020404 W1 June 2007

ACCEDIAaINE



Presenter
Presentation Notes
QUESTION: Which imaging modalities should be used to assess the suitability of a CoreValve candidate? 

ANSWER:  Ideally, as many imaging modalities as possible should be used because the information obtained from each modality is complimentary and confirmatory.

CAUTION: Any patient with a single “not acceptable” criteria is not a candidate for the CoreValve ReValving procedure.




AvTiKoTaoToon AopTikng Boipioog

CoreValve Self-Expanding ReValving™ System Post CE Mark Cumulative
Technological Progress 18F Re Valvmg PAVR Procedures

...>.1600 Cases

14 patients \
00,, s 000
4?005 Generation
65 patients*™* 3
005\2006 18F e s
124 patients _____--..II
200612
007

** jncluding 10 in

feasibility study
e 2007 2008
Updated 01-October-2008: ~100 sites in 20 countries



Presenter
Presentation Notes
THIS SLIDE REPRESENT THE COREVALVE EXPERIENCE AND REFLECTS THE DYNAMISM OF TECHNOLOGY DEVELOPMENT.  OVER A PERIOD OF ABOUT TWO YEARS, THE COREVALVE COMPANY HAS REALIZED THREE PRODUCT GENERATIONS AND A STEEP REDUCTION IN CATHETER SIZE FROM THE EARLY 25F DEVICES TO TODAY’S 18F DELIVERY CATHETER. THE OVERALL NUMBER OF PATIENTS TREATED WITH THE COREVALVE PROSTHESIS IS APPROACHING 100 PATIENTS AND IS DIVIDED OVER THREE STUDIES TO-DATE.  THE FIRST IN MAN STUDY WITH THE 25F DEVICE ENROLLED 14 PATIENTS AND HAS BEEN REPORTED PREVIOUSLY.  THE GENERATION 2 DATA WILL ESSENTIALLY BE DISCUSSED IN THIS PRESENTATION. TO DATE, ONLY 1 PATIENT WITH GENERATION 3 DEVICE IS MORE THAN 1 MONTH FOLLOW-UP LIMITING THE CURRENT REPORT OF THIS ON-GOING EXPERIENCE


Age (years)
Logistic EuroSCORE (%)

Female
NYHA

Aortic Valve Area(cm?)

Peak gradient (mm Hg)

Mean gradient (mm Hg)

LVEF (%)

21F S&E
Study

N = 52
81.4 5.5

27.4+15.1

63.5%

I-1I: 13.5%
H-IV: 86.5%

0.64 £ 0.16

65.8 £17.7

40.0 £12.1

51.4 +18.1

18F S&E
Study

N=124
81.816.5

23.0 £13.5

55.7%

I-11: 25.0%
M-1V: 75.0%

0.71 £ 0.18

71.5%24.7

47.4 £ 15.7

51.3+13.8

AnNMOYPOU@IKO OTOIXEIO 0OBEVWYV @

18F EE
Registry

N =1243
81.216.4

229141

55.6%

I-1I: 16.0%
lHI-1V: 84.0%

0.64 £0.19

79.1 £ 26.2

49.6 + 16.8

52.11£14.0



100% -

98% -

96% -

94% -

92% -

90% -

88% -

BE6%

ATOTELECLOTO, TNG
emepfoonc

Procedure Success

98,2%

300 -

250 -

200 -

150 -

100 -

90 -

€

Procedure Mean Time = SD

B sFEE


Presenter
Presentation Notes
NOTE 1: PROCEDURE SUCCESS IS DEFINED AS PATIENT LEAVING PROCEDURE ROOM ALIVE AND WELL WITH FUNCTIONING VALVE

NOTE 2: PROCEDURE TIME IS DEFINED AS FROM “DOOR-IN TO DOOR-OUT”


Iepremeppotikéc Emmwhokéc* @

21F S&E 18F S&E 18F EE
Study Study Registry
(N = 52) (N=124) (N =1243)

< 24-Hour Mortality 0.0% 3.2% 1.7%
Aortic dissection 9.6% 0.8% 0.4%
Major bleeding 13.5% 8.0% 2.3%
Cardiac tamponade 5.8%) 6.5% 2.3%
Conversion to surgery 5.8% 2.4% 0.6%
Access site complication 9.6% 4.8% 1.9%

*NMoAAatrAd cupBdavra arov idio acBsvr) = data not cumulative



IepremepPotikeg EMmAoKES

COREVALVE
% 18 F S&E (n=112) 18F Registry (n=536)
AEE 5 p)
EM 3 <1
Ayyelokéc emmAokEc 4 1
Amotuyio BoAPidog 0 0
Bnuotodotng 25 (>1/3 mpopuiakTiKd) 9
EDWARDS
» REVIVAL II Vancouver
REVIVE (n=106) (n=55) Transfemoral (n=111)
AEE 2,8 9 6
EM 9 16 1
Ayyelokéc EmmAOKESG 12 22 11
Amotvyio BarPidag 1 0 0

Bnpatosotng AA - aoBsveic i éé%u évn CK Ywpi Kﬂ\é&d EUPAUATA



l Avemapkero Aoptikng BoApiloog
- KOTO TNV £€C000 TOV 0.60£V0OVC

100 -
90 -
80 -
70 -
60 -
50 -
401 30%

30 -
0

Clinically acceptable NEKIS)

56%

Percent of Patients

14%

20 -
0% 0%

1 2 3 4
Regurgitation at Discharge



AvemBounteg ekfdoeic o < 30 nuépec* @

21F S&E 18F S&E 18F EE
Study Study Registry
(N = 52) (N=124) (N=1243)
30-Day All Mortality 15.4%  14.5% 6.7%
Cardiac Deaths 7.7% 11.2% 3.9%
Myocardial Infarction 3.8% 3.4% 0.7%
Major Arrhythmias 25.0% 18.5% 4.9%
Pacemaker 17.3% 25.8% 12.2%
Renal Failure 5.8% 4.8% 1.2%
Stroke 17.3% 6.5% 1.4%
TIA 0.0% 5.6% 0.3%
Structural Valve Dysfunction 0.0% 0.0% 0.0%
Valve Migration 0.0% 0.0% 0.0%

* Multiple events in same patients = data not cumulative
' Includes 4 deaths where cause is not known



120

100

80

60

40

20

Yvuykprtikeg MetafPoreg Tov Gradient

ce 30 pepeg

Peak Gradient (mm Hg)
Mean = SD

Mean Gradient (mm Hg)

Mean £+ SD
70
v 60
50 51,9
77,8 77,0
66,5 40 i
30 |
20
22,2 [} I
11,6
16,9 ! A
y 16,3 - 10 l 8.2
|
0
Baseline 30-Day  Baseline 30-Day  Baseline 30-Day Baseline 30-Day Baseline
Follow-up Follow-up Follow-up Follow-up Follow-up
21F S&E Study 18F S&E Study 18F EE Registry 21F S&E Study 18F S&E Study

46,1

91

30.Day Baseline 30-Day

Follow-up

18F EE Registry



60

30

40

30

20

48,8

Baseline

2oykprtikes Metaforeg ot
Y TEPNLOYPUPUKT, EVPNUUTO OTLS
30 nepec

LVEF (%)
Mean £ SD

36,0

55,4 / 54,7
50,5

51,4

30-Day Baseline 30-Day Baseline 30-Day

Follow-up Follow-up Follow-up
21F 5&E Study 18F S&E Study 18F EE Registry

2,5

2,0

1,5

1,0

0,5

0,0

Effective Orifice Area (cm2)
Mean = SD

30-Day 1,76
Follow-up
Not Available 1,51

% 0,70 0,66

Baseline 30-Day  Baseline 30-Day Baseline 30-Day
Follow-up Follow-up Follow-up

21F S&E Study 18F S&E Study 18F EE Registry




18F S&E Study

Peak Gradient (mm Hg) Mean Gradient (mm Hg)
Mean = SD Mean £ SD
100 T0
90
60
80
70 @ 70,6 50 @ 49,8
60 40
50
40 =
30 20
20 @ 18.7 10,1
O i £
10 16,4 10 @ @ 9.7
0 0
Baseline Discharge 12M Follow-Up Baseline Discharge 12M Follow-Up

Statistically significant decrease in paired comparative gradient data at 12-
month follow-up shows no sign of structural valve dysfunction®

*IL MONIN, MD, PhD, Department of Cardiology, Echocardiography Laboratory, Créteil, France



Paired Comparative NYHA at 30 Days

Improved (III-IV to I-II)
B Unchanged
80% 76,8%
Worsened (I-I1 to III-IV)
70% ' 64,7%
60,8%
60%

50%
40% 35.3% 36.7%

30%

21,7%

20%

10%

2.5% 1.5%

0.0%
0%
21F S&E 18F S&E 18F EE



18F S&E Study: yoplc HeETUTOTION GVOKELVNS
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Mnproio 1 YTOoKAELOL0C TPOGEYYLIOT

Right Subclavian Left Subclavian
1 27
Trans aorta *
2

Transapical *
5}

Transfemoral approach
362




PAVR nécm vrokiediov

Country # of Sites # of Procedures

Austria 1 1

Denmark 2 2

Germany 3 5

Italy 6 10

The Netherlands 1 1

New Zealand 1 1

1K 5 V4
@;ce 1 D

Countries 20 28

€



Emmiokég e Eméupoonc

€

Femoral access Subclavian access

< 24-Hour 4 1.1%
Mortality

Aortic dissection 1 0.3%
Access 7 19%
Cardiac 8 22 %
tamponade

Conversion to 1 0.3%

surgery

0



Mnpioia i YITokAgidioc Trpooéyyion @

ATToTEASOUATA

Femoral Subclavian

30 Day All mortality 6.1 % 6.9 %
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Anuoypogikd acdevov CoreValve
A TTovemoTnUoKNg
Kopotoroykng KAVIKNG




= Tuvaika 84 sTwv

AITIA EIZOAQY 2E AAAO NO2OKOMEIO:

2YTKOMTIKO EMNEIZOAIO-EYKOAH KOMNQZzH
-AY2TINOIA 2THN MIKPH MNMPOZMNAGEIAA

KapOIOXEIPOUPYIKI TTAPATTOMTIN
(’EVTovr] aoBEoTwon aviouong aopTtng, Ne@pikr) AveTtapkela
[MepipepIkn) ayyeloTadela, 2akxapwdns AlaBATnNG—
Euroscore 23)
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PHVT; Emeppaoccig, %

0,20%

EmidopBwan;
-

Mnyovikeg;

[}/
32,30%

> 41,1%

2012

Millennium Research Group 2008



Direct Flow PAV
FIM Study

a8
Dechobey 1
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v'UnN METAAAIKOG EKTITUOOONEVOG OKEAETOG
(stentless)

v'O 00pTIKOG Kal KOIANIGKOG EKTITUGOOUEVOG
OAKTUAIOG EAaXIOTOTTOIOUV THV
TTapaBaABidikA diaguyn

v ETavaTrorofeToUevn Kal
ATTOCUPOUEVN



c v N Cardiosource Video Network

Dclamnm |
MOST RECENT VOGS

| w;ﬂmhmh u,.H
| —
| | %wmamh |

- : H et =i b B
CVH Bades Lotus Peroutaneis el ﬁ.irﬁ

.ir{:‘r[ - _| E ln-l"-ud"ﬂ.('l"\-l.:lr_m':- Fass

TorroBerriBnke uéxpl Twpa o 6 aocBeveic
Tormo6eétnon uéoa o€ 40 Astrra

ApioTn Qo amown ac@AAsiac Kai
ATTOTEAEOUQTIKOTNTASG

Kauia rapaBaABidikn diapuyn

O kabernpacg uerapopdadc civar 21 F kai
avauéveral va KukAogopnoer o 19F

Sadra Lotus PAV
FIM Study

v ZKEAETOG a1rd TTAEYMA VIKEAIOU-TITAVIOU

v ETravaroro0eToUpevn Kal
ATTOCUPOHEVN

v MovwrTikn pePpdvn oAuaiBuAeviou
yla TNV EAaXIcTOTTOIiNON TNG
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