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Eb h dEb h d G bG b Pi i th fi ld f TAVRPi i th fi ld f TAVREberhardEberhard GrubeGrube: Pioneer in the field of TAVR: Pioneer in the field of TAVR



Why isWhy is SapienSapien (Balloon Expandable) better?(Balloon Expandable) better?Why is Why is SapienSapien (Balloon Expandable) better?(Balloon Expandable) better?
•• A transA trans--catheter heart valve for all valve locationscatheter heart valve for all valve locations

•• Versatile with different routes of implantationVersatile with different routes of implantation

•• World wide experience in over 20,000 patients with World wide experience in over 20,000 patients with 
first implant > 10 first implant > 10 yrsyrs agoago

•• Most robust data with survival, QOL, comparison to Most robust data with survival, QOL, comparison to 
surgery costsurgery cost--effectivenesseffectivenesssurgery, costsurgery, cost effectivenesseffectiveness

•• Valve durability at 3Valve durability at 3--4 years in core lab adjudication4 years in core lab adjudication

•• Safer in some aspects (Safer in some aspects (paravalvularparavalvular AI, AI, cconduction onduction 
system issues)system issues)system issues)system issues)



EdwardsEdwards--CribierCribier, , SapienSapien, , SapienSapien XT..XT..



Edwards SAPIEN vs SAPIEN XT Edwards SAPIEN vs SAPIEN XT 
Transcatheter Heart ValvesTranscatheter Heart ValvesTranscatheter Heart ValvesTranscatheter Heart Valves

NEW FRAME GEOMETRYNEW FRAME GEOMETRY
•• Less metal contentLess metal content
•• Lower Lower crimp profilecrimp profile

SAPIEN SAPIEN THV THV SAPIEN SAPIEN XT XT THVTHV
Stainless Steel Cobalt-chromium

NEW FRAME MATERIALNEW FRAME MATERIAL
•• CobaltCobalt--chromiumchromium
•• Greater Greater tensile and tensile and yield strengthyield strength

NEW LEAFLET GEOMETRYNEW LEAFLET GEOMETRY
•• Partially closedPartially closed

NovaFlexNovaFlexRetroFlex 3RetroFlex 3 NovaFlexNovaFlexRetroFlex 3RetroFlex 3



Sheath Size ComparisonSheath Size Comparison

V lV l ValveValve Sh th IDSh th ID SheathSheath Minimum Minimum 
V lV lValveValve Valve Valve 

SizeSize Sheath IDSheath ID Sheath Sheath 
ODOD Vessel Vessel 

DiameterDiameter

SAPIEN THV 23mm 22F 25F 
(8 4mm) 7.0mm(8.4mm)

SAPIEN  XT THV 23mm 18F 22F 
(7.2mm) 6.0mm

SAPIEN  THV 26mm 24F 28F 
(9.2mm) 8.0mm

SAPIEN XT THV 26mm 19F 23F 
(7 5 ) 6.5mm 33% d ti i CSA(7.5mm) 33% reduction in CSA 



CarpentierCarpentier--EdwardsEdwards ThermaFix Process*ThermaFix Process*

• There are two major Calcium binding sites that lead to calcification 
1. Unstable Glutaraldehyde molecules   /   2. Phospholipid molecules

ThermaFix is the only anti calcification treatment

Carpentier-Edwards ThermaFixTM process

ThermaFix is the only anti-calcification treatment  
that removes both Ca+ binding sites

2 P t t d h i l1 H t t t t 2. Patented chemical 
treatment removes 98% of 

phospholipids

1. Heat treatment removes 
unstable glutaraldehyde 

molecules

• The Edwards SAPIEN THV incorporates the same manufacturing processes used on premier 
Carpentier-Edwards PERIMOUNT Magna  pericardial valves



Surgically Implanted  pericardial bioprostheses are very Surgically Implanted  pericardial bioprostheses are very 
durabledurable
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Accelerated Wear TestingAccelerated Wear Testing

•• 200 Million Cycles Testing200 Million Cycles Testing
•• Steady BackflowSteady Backflow
•• Steady Forward FlowSteady Forward Flow
•• Pulsatile Flow Pressure DropPulsatile Flow Pressure Drop

P l til Fl R it tiP l til Fl R it ti•• Pulsatile Flow RegurgitationPulsatile Flow Regurgitation
•• Flow Visualization Flow Visualization 

•• I l h t tiI l h t ti•• Irregular shape testingIrregular shape testing
•• OverOver--expansionexpansion
•• UnderUnder--expansionexpansion
•• Oval shapeOval shape•• Oval shapeOval shape





Edwards valve in Edwards valve inEdwards valve in 
tricuspid position

Edwards valve in 
pulmonary position

Ed d l i G F lEdwards valve in 
mitral positionHoendermis E. et al. EuroIntervention 

2012

Garay F. et al. 
Catheterization and Cardiovascular Interventions 
2006

Cheung A. et al. 
JACC 2013



Flail Anterior Bioprosthetic Mitral Valve Leaflet Flail Anterior Bioprosthetic Mitral Valve Leaflet 
with severe Mitral Regurgitationwith severe Mitral Regurgitation



ValveValve--inin--valve implantation of 29valve implantation of 29--mm Sapienmm Sapien--XT XT 
valve by Transapical approachvalve by Transapical approach



Final ResultFinal Result
No significant MR or MSNo significant MR or MS

Patient discharged home 5 days laterPatient discharged home 5 days laterg yg y
No periNo peri--procedural or inprocedural or in--hospital complicationshospital complications



79 y/o female undergoing transcatheter valve79 y/o female undergoing transcatheter valve--inin--valve implantation valve implantation y g gy g g pp
with Edwardswith Edwards--SAPIEN valve for degenerative failed 23SAPIEN valve for degenerative failed 23--mm St. mm St. 

Jude Toronto Jude Toronto SPV SPV bioprosthetic aortic valve with significant ARbioprosthetic aortic valve with significant ARp gp g
PMH:

• Bioprosthetic 23-mm St. Jude Toronto SPV 
bioprosthetic aortic valve (20 years ago)

i h i 2 d C i l• Bioprosthetic 27-mm stented CE mitral 
bioprosthetic valve (5 years ago) 

• Atrial fibrillation• Atrial fibrillation 
• Hypertension
• Dyslipidemia y p
• Sick-sinus syndrome requiring permanent 

pacemaker.



23 mm Edwards23 mm Edwards--SAPIEN valve deployment by the SAPIEN valve deployment by the 
transfemoral approachtransfemoral approach



Significant LM compromise due to the prosthetic Significant LM compromise due to the prosthetic 
valvevalve



Final result Final result 
s/p Xience s/p Xience 4.0 x 12 mm 4.0 x 12 mm and and VeriflexVeriflex 4.0 x 12 mm 4.0 x 12 mm stents to stents to 

the LMthe LM
No significant LM stenosisNo significant LM stenosis



Publications in NEJMPublications in NEJM

1-Year outcomes published on-line June 5 20111-Year outcomes published on-line June 5, 2011
@ NEJM.org and in print June 9, 2011

2-Year outcomes published on-line March 26, 2012
@ NEJM.org and print May 3, 2012



Publications in NEJM



PARTNER Study DesignPARTNER Study Design

Symptomatic Severe Aortic Stenosis

ASSESSMENT: High-Risk AVR Candidate
3,105 Total Patients Screened

ASSESSMENT: High-Risk AVR Candidate
3,105 Total Patients Screened

Total = 1,057 patients
n = 358InoperableInoperable

ASSESSMENT: ASSESSMENT: 

2 Parallel Trials: 
Individually Powered

n = 699 High-RiskHigh-Risk

ASSESSMENT: ASSESSMENT: 
Transfemoral 

Access
Transfemoral 

Access
Transfemoral 

Access
Transfemoral 

Access

High-Risk TAHigh-Risk TF

St d d

1:1 Randomization1:1 Randomization1:1 Randomization

Standard
Therapy
n = 179

TF TAVR
n = 179

Primary Endpoint: All-Cause Mortality 
O L th f T i l (S i it )

VSTF TAVR AVR

Primary Endpoint: All-Cause Mortality (1 yr)
(N i f i it )

TA TAVR AVRVSVS

Over Length of Trial (Superiority)(Non-inferiority)
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All Cause Mortality (ITT)All Cause Mortality (ITT)
Crossover Patients FollowedCrossover Patients Followed

100%

Crossover Patients FollowedCrossover Patients Followed

Standard Rx HR [95% CI] =
0 57 [0 44 0 75]

80%

100%

lit
y 

(%
) TAVR

67.6%

0.57 [0.44, 0.75]
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Numbers at RiskNumbers at Risk
TAVRTAVR 179179 138138 124124 110110 8383
Standard RxStandard Rx 179179 121121 8585 6767 5151
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All Cause Mortality (ITT)All Cause Mortality (ITT)
Landmark AnalysisLandmark AnalysisLandmark AnalysisLandmark Analysis

100%
Standard Rx TAVR
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Repeat Hospitalization (ITT)Repeat Hospitalization (ITT)

100% Standard Rx HR [95% CI] =

80%

100%

at
io

n 
(%

) TAVR

72.5%

0.41 [0.30, 0.58]
p (log rank) < 0.0001

40%

60%

H
os

pi
ta

liz
a ∆ at 1 yr = 26.9%

NNT = 3.7 pts
53.9%

0%
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∆ at 2 yr = 37.5%
NNT = 2.7 pts

35.0%
27.0%

0%
0 6 12 18 24

Months

Numbers at RiskNumbers at Risk
TAVRTAVR 179179 115115 100100 8989 6464
Standard RxStandard Rx 179179 8686 4949 3030 1717
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Hospitalization Through 2 YearsHospitalization Through 2 Years

TAVRTAVR Standard TxStandard Tx p valuep valueTAVRTAVR Standard TxStandard Tx p valuep value

Repeat Hospitalizations (No.)Repeat Hospitalizations (No.) 7878 151151 <.0001<.0001Repeat Hospitalizations (No.)Repeat Hospitalizations (No.) 7878 151151 .0001.0001

RepeatRepeat Hospitalizations (%)Hospitalizations (%) 35.0%35.0% 72.5%72.5% <.0001<.0001

DaysDays Alive Out of Hospital Alive Out of Hospital 
Median [Median [IQR]IQR] 699699 [[201201--720]720] 355 [116355 [116--712]712] .0003.0003
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NYHA Class Over TimeNYHA Class Over Time
SurvivorsSurvivors

100%
p = 0.61 p < 0.0001 p < 0.0001

SurvivorsSurvivors

80%

100%

16.9%
23.7%

60%

ce
nt

92 2%

57.5%60.8%

93 9%

40%
IV
III
II
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c 92.2% 93.9%

20%
I

0%
TAVR Standard Rx TAVR Standard Rx TAVR Standard Rx

Treatment VisitTreatment Visit Baseline 1 Year 2 Year
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Study FlowStudy Flow

Randomized = 699 patients
TF = 492 (70%)
TA = 207 (30%)

Transfemoral
n = 492

Transfemoral
n = 492

Transapical
n = 207

Transapical
n = 207

AVR (248)TAVR (244) AVR (103)TAVR (104)

2 Years
Alive = 157
Dead = 74

2 Years
Alive = 143
Dead = 80

2 Years
Alive = 59
Dead = 42

2 Years
Alive = 57
Dead = 34Dead  74

LTFU = 2
Withdrawal = 2
Censored* = 9

LTFU = 2
Withdrawal = 16
Censored* = 7

LTFU = 1
Withdrawal = 0
Censored* = 2

LTFU = 1
Withdrawal = 8
Censored* = 3

97.1% follow-up at 95.8% follow-up at 96.1% follow-up at 95.4% follow-up at 
2 years

p
2 years

p
2 years

p
2 years

*Censored = Patient is alive at last contact but no information available within follow-up window



AllAll--Cause Mortality (ITT)Cause Mortality (ITT)

HR [95% CI]HR [95% CI] =
0.93 [0.74, 1.15]

p (log rank) = 0.483
44.8%

26 8%

34.6%

44.8%

44.2%

26.8%

24.3%

33.7%

TAVR 348 298 261 239 222 187 149

No. at Risk

AVR 351 252 236 223 202 174 142



NYHA Class Survivors (ITT)NYHA Class Survivors (ITT)

p = 0.001p = NS p = NS p = NS

15%
23%

15% 13%
16%

35%

IV
% 94% 94%

II

III

IV

I

Baseline 30 Days 2 Year1 Year

348 183199226250266307349







Mean Gradient & Valve AreaMean Gradient & Valve Area
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Echocardiographic Findings (AT)Echocardiographic Findings (AT)
Aortic Valve AreaAortic Valve AreaAortic Valve AreaAortic Valve Area

p = NS

p = 0.0017 p = 0.0019 p = NSp = 0.0005 p = NS

p = NS

TAVR
No. of Echos

304 271 223 211 150 88

AVR 294 226 163 154 121 70



Echocardiographic Findings (AT)Echocardiographic Findings (AT)
Mean & Peak GradientsMean & Peak GradientsMean & Peak GradientsMean & Peak Gradients

TAVR
No. of Echos

310 277 233 219 155 88TAVR

AVR

310 277 233 219 155 88

299 230 169 158 123 72



Incidence of LBBB after TAVR with Medtronic Incidence of LBBB after TAVR with Medtronic 
CoreValve or EdwardsCoreValve or Edwards--SAPIEN valveSAPIEN valve

Van der Boon et al. Nature Reviews Cardiology 2012



Incidence of Permanent Pacemaker Implantation after Incidence of Permanent Pacemaker Implantation after 
TAVR with Medtronic CoreValve or EdwardsTAVR with Medtronic CoreValve or Edwards--TAVR with Medtronic CoreValve or EdwardsTAVR with Medtronic CoreValve or Edwards

SAPIEN valveSAPIEN valve

Van der Boon et al. Nature Reviews Cardiology 2012



Increased incidence of perivalvular AR with Increased incidence of perivalvular AR with 
CoreValveCoreValve??

Gilard et al. NEJM 2012



Meta-analysis of 45 studies
12,926 patients 

C V l Ed d V l

Moderate or severe AR is more common with CoreValve implantation

CoreValve Edwards Valve
16% (95% CI 13.4-19.0) 9.1% (95% CI 6.2-13.1)

Athappan G. et al. JACC 2013



Edwards SAPIEN vs SAPIEN XT Edwards SAPIEN vs SAPIEN XT 
Transcatheter Heart ValvesTranscatheter Heart ValvesTranscatheter Heart ValvesTranscatheter Heart Valves

NEW FRAME GEOMETRYNEW FRAME GEOMETRY
•• Less metal contentLess metal content
•• Lower Lower crimp profilecrimp profile

SAPIEN SAPIEN THV THV SAPIEN SAPIEN XT XT THVTHV
Stainless Steel Cobalt-chromium

NEW FRAME MATERIALNEW FRAME MATERIAL
•• CobaltCobalt--chromiumchromium
•• Greater Greater tensile and tensile and yield strengthyield strength

NEW LEAFLET GEOMETRYNEW LEAFLET GEOMETRY
•• Partially closedPartially closed

NovaFlexNovaFlexRetroFlex 3RetroFlex 3 NovaFlexNovaFlexRetroFlex 3RetroFlex 3



Procedural Factors (AT)Procedural Factors (AT)

SAPIENSAPIEN SAPIEN XTSAPIEN XT
EventsEvents

SAPIENSAPIEN
(n=271)(n=271)

SAPIEN XTSAPIEN XT
(n=282)(n=282)

nn nn pp--valuevaluenn nn pp--valuevalue
Procedure time (mins)Procedure time (mins) 271271 109.6 109.6 ±± 57.257.2 282282 101.0 101.0 ±± 43.243.2 0.180.18

Anesthesia time (mins)Anesthesia time (mins) 266266 212 0212 0 ±± 75 775 7 277277 197 6197 6 ±± 60 860 8 0 020 02Anesthesia time (mins)Anesthesia time (mins) 266266 212.0 212.0 ±± 75.775.7 277277 197.6 197.6 ±± 60.860.8 0.020.02

≥ 2 valves implanted≥ 2 valves implanted 1010 3.73.7 33 1.11.1 0.050.05

Valve embolizationValve embolization 00 00 00 00 NANAValve embolizationValve embolization 00 00 00 00 NANA

Aborted procedureAborted procedure 88 3.03.0 22 0.70.7 0.060.06

Aortic ruptureAortic rupture 22 0.70.7 11 0.40.4 0.620.62Aortic ruptureAortic rupture 22 0.70.7 11 0.40.4 0.620.62

Aortic dissectionAortic dissection 11 0.40.4 11 0.40.4 0.990.99

IABP during procedureIABP during procedure 66 2.22.2 11 0.40.4 0.060.06IABP during procedureIABP during procedure 66 2.22.2 11 0.40.4 0.060.06

CardiopulmonaryCardiopulmonary BypassBypass 55 1.81.8 55 1.81.8 0.990.99



Vascular Complication Categories:Vascular Complication Categories:
At 30 Days (AT)At 30 Days (AT)

SAPIENSAPIEN SAPIEN XTSAPIEN XT

At 30 Days (AT)At 30 Days (AT)

SAPIENSAPIEN
(n=271)(n=271)

SAPIEN XTSAPIEN XT
(n=282)(n=282)

%% %% llEventsEvents nn %% nn %% pp--valuevalue

PerforationPerforation 1313 4.84.8 22 0.40.4 0.0030.003

DissectionDissection 2525 9.29.2 1212 4.34.3 0.030.03

H tH t 1616 5 95 9 1010 3 63 6 0 230 23HematomaHematoma 1616 5.95.9 1010 3.63.6 0.230.23



Where would I useWhere would I use CorevalveCorevalve overover SapienSapien ??Where would I use Where would I use CorevalveCorevalve over over SapienSapien ??
•• Very calcified aortic Very calcified aortic root:lessroot:less risk of root rupturerisk of root ruptureyy pp

•• Cases where the SinoCases where the Sino--tubular junction is narrower than tubular junction is narrower than 
the annulusthe annulusthe annulus the annulus 

•• Very low LVEF where rapid pacing is a relative Very low LVEF where rapid pacing is a relative 
contraindication or increases the risk of the procedurecontraindication or increases the risk of the procedure

•• Aortic regurgitation with little or no calciumAortic regurgitation with little or no calcium•• Aortic regurgitation with little or no calciumAortic regurgitation with little or no calcium

•• When When subclaviansubclavian access is the best available choice in access is the best available choice in 
a given patienta given patient

•• ? Select THV in aortic? Select THV in aortic bbioprostheticioprosthetic valve:lowervalve:lower•• ? Select THV in aortic ? Select THV in aortic bbioprostheticioprosthetic valve:lowervalve:lower
gradientsgradients



Calcified Root 
& Asc Aorta& Asc Aorta





Where would I use Where would I use CorevalveCorevalve preferentially over preferentially over 
SapienSapien ??

•• Very calcified aortic Very calcified aortic root:lessroot:less risk of root rupturerisk of root ruptureyy pp

•• Cases where the SinoCases where the Sino--tubular junction is narrower than tubular junction is narrower than 
the annulusthe annulusthe annulus the annulus 

•• Very low LVEF where rapid pacing is a relative Very low LVEF where rapid pacing is a relative 
contraindication or increases the risk of the procedurecontraindication or increases the risk of the procedure

•• Aortic regurgitation with little or no calciumAortic regurgitation with little or no calcium•• Aortic regurgitation with little or no calciumAortic regurgitation with little or no calcium

•• When When subclaviansubclavian access is the best available choice in access is the best available choice in 
a given patienta given patient

•• ? Select THV in aortic? Select THV in aortic bbioprostheticioprosthetic valve:lowervalve:lower•• ? Select THV in aortic ? Select THV in aortic bbioprostheticioprosthetic valve:lowervalve:lower
gradientsgradients



Why isWhy is SapienSapien (Balloon Expandable) better?(Balloon Expandable) better?Why is Why is SapienSapien (Balloon Expandable) better?(Balloon Expandable) better?
•• A transA trans--catheter heart valve for all native valvescatheter heart valve for all native valves

•• Versatile with different routes of implantationVersatile with different routes of implantation

•• World wide experience in over 20,000 patients with World wide experience in over 20,000 patients with 
first implant > 10 first implant > 10 yrsyrs agoago

•• Most robust data with survival, QOL, comparison to Most robust data with survival, QOL, comparison to 
surgery costsurgery cost--effectivenesseffectivenesssurgery, costsurgery, cost effectivenesseffectiveness

•• Valve durability at 3Valve durability at 3--4 years in core lab adjudication4 years in core lab adjudication

•• Safer in some aspects (Safer in some aspects (paravalvularparavalvular AI, AI, cconduction onduction 
system issues)system issues)system issues)system issues)



TA-TAVR in native 
aortic valve Anson Cheung and John Webb

Valve-in-valve implantation in p
Surgical mitral prosthesis

TA-TAVR in native 
TAVR in native 
aortic valve

aortic valve
aortic valve 

AND 

Valve-in-valve 
of surgical 
mitral valveValve-in-valve implantation in 

Surgical mitral prosthesis

mitral valve



Is there Is there high qualityhigh quality evidence to answer key evidence to answer key 
questions:questions:

•• I i il ?I i il ? YESYES•• Is it versatile?Is it versatile? YESYES

•• Does it save lives?Does it save lives? YESYESDoes it save lives?Does it save lives? YESYES

•• Does it improve quality of lifeDoes it improve quality of life YESYES

•• Is it as good as surgery?Is it as good as surgery? YESYES

•• D i h ff i d ?D i h ff i d ? YESYES•• Does it have cost effectiveness data?Does it have cost effectiveness data? YESYES

•• Is there good valve durability data?Is there good valve durability data? YESYESg yg y SS

•• Does it have FDA approval?Does it have FDA approval? YESYES



A note of humility/concession …A note of humility/concession …A note of humility/concession …A note of humility/concession …

Lack of evidence of benefit does not equate with Lack of evidence of benefit does not equate with 
evidence of lack of benefitevidence of lack of benefitevidence of lack of benefit….evidence of lack of benefit….


