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> 300 centers have active TAVI programs> 300 centers have active TAVI programs

±± 85 centers have > 50 TAVI /yr implantation experience85 centers have > 50 TAVI /yr implantation experience

Current TAVI DevicesCurrent TAVI Devices

 Balloon expandableBalloon expandable

 Cobalt chromium stentCobalt chromium stent

 Bovine pericardial leafletsBovine pericardial leaflets

 Current sheath size Current sheath size –– 1616--18F18F

 Sizes: (20), 23, 26, 29Sizes: (20), 23, 26, 29

 SelfSelf--expandingexpanding

 Nitinol frameNitinol frame

 Porcine pericardial leafletsPorcine pericardial leaflets

 Current sheath size Current sheath size –– 18F18F

 Sizes: (23), 26, 29, 31Sizes: (23), 26, 29, 31

EDWARDS SAPIEN XT MEDTRONICS COREVALVE

Current Most Widely Available TAVI Current Most Widely Available TAVI 
Devices & ApproachesDevices & Approaches
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Transfemoral
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New New TAVITAVI Systems Systems -- TransfemoralTransfemoral

 Direct FlowDirect Flow

 SadraSadra

 AorTx AorTx 

 HLTHLT

 EndoTechEndoTech

 ABPS PercValveABPS PercValve CONTEMPORARY CLINICAL CONTEMPORARY CLINICAL 
OUTCOMES OF TAVIOUTCOMES OF TAVI

Data SourceData Source

 Randomized controlled trial Randomized controlled trial –– PARTNERPARTNER

 Country /Region specific registriesCountry /Region specific registries
 Single centreSingle centre

 MultiMulti--centrescentres

Symptomatic Severe Aortic StenosisSymptomatic Severe Aortic StenosisSymptomatic Severe Aortic Stenosis

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened

PARTNER Study DesignPARTNER Study Design

High Risk TAHigh Risk TAHigh Risk TA
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Primary Endpoint: All Cause Mortality (1 yr)
(Non-inferiority)

Primary Endpoint: All Cause Mortality (1 yr)Primary Endpoint: All Cause Mortality (1 yr)
(Non(Non--inferiority)inferiority)
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length of trial (Superiority)

Primary Endpoint: All Cause Mortality over Primary Endpoint: All Cause Mortality over 
length of trial (Superiority)length of trial (Superiority)

1:1 Randomization1:1 Randomization

VS

Total = 1058 patientsTotal = 1058 patients
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Powered

2 Trials: Individually 
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High RiskHigh RiskHigh Riskn= 700n= 700 InoperableInoperableInoperable n=358n=358

Symptomatic Severe Aortic StenosisSymptomatic Severe Aortic StenosisSymptomatic Severe Aortic Stenosis

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened

PARTNER Cohort BPARTNER Cohort B
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Primary Endpoint: All Cause Mortality over Primary Endpoint: All Cause Mortality over 
length of trial (Superiority)length of trial (Superiority)

1:1 Randomization1:1 Randomization

VS

InoperableInoperableInoperable n=358n=358

Patient Characteristics Patient Characteristics -- 11
CharacteristicCharacteristic TAVITAVI

n=179n=179
Standard RxStandard Rx

n=179n=179
P valueP value

Age Age -- yryr 83.1 ± 8.6 83.2 ± 8.3 0.95

Male sex (%) 45.8 46.9 0.92

STS ScoreSTS Score 11.2 ± 5.8 12.1 ± 6.1 0.14

Logistic EuroSCORE 26.4 ± 17.2 30.4 ± 19.1 0.04

NYHA
I or II (%)
III or IV (%)

7.8
92.2

6.1
93.9

0.68
0.68

CAD (%) 67.6 74.3 0.20

Prior MI (%) 18.6 26.4 0.10

Prior CABG (%) 37.4 45.6 0.17

Prior PCI (%) 30.5 24.8 0.31

Prior BAV (%) 16.2 24.4 0.09

CVD (%) 27.4 27.5 1.00



PARTNER Cohort B PARTNER Cohort B –– All Cause MortalityAll Cause Mortality

Numbers at RiskNumbers at Risk

TAVITAVI 179179 138138 122122 6767 2626
Standard RxStandard Rx 179179 121121 8383 4141 1212

HR [95% CI] =
0.54 [0.38, 0.78]

P (log rank) < 0.0001
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PARTNER Cohort B PARTNER Cohort B -- CV MortalityCV Mortality

Numbers at RiskNumbers at Risk

TAVITAVI 179179 138138 122122 6767 2626
Standard RxStandard Rx 179179 121121 8383 4141 1212
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HR [95% CI] =
0.39 [0.27, 0.56]

P (log rank) < 0.0001
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PARTNER Cohort B PARTNER Cohort B –– Mortality or RehospitalizationMortality or Rehospitalization
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TAVITAVI 179179 117117 102102 5656 2222
Standard RxStandard Rx 179179 121121 4949 2323 44

HR [95% CI] =
0.46 [0.35, 0.59]

P (log rank) < 0.0001

71.6%

42.5%
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PARTNER Cohort B PARTNER Cohort B –– NYHA Functional ClassNYHA Functional Class
SurvivorsSurvivors

TreatmentTreatment
VisitVisit

P = 0.68 P < 0.0001 P < 0.0001 P < 0.0001

PARTNER Cohort B PARTNER Cohort B –– Cost EffectivenessCost Effectiveness
(In Press NEJM)(In Press NEJM)

Symptomatic Severe Aortic StenosisSymptomatic Severe Aortic StenosisSymptomatic Severe Aortic Stenosis

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened

ASSESSMENT: High Risk AVR Candidate
3105 Total Patients Screened
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1:1 Randomization1:1 Randomization1:1 Randomization1:1 Randomization
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Characteristic TAVR (N = 348) AVR (N = 351) p-value

Age (yr) 83.6 ± 6.8 84.5 ± 6.4 0.07

Male sex - % 57.8 56.7 0.82

STS Score 11.8 ± 3.3 11.7 ± 3.5 0.61

Logistic EuroSCORE 29.3 ± 16.5 29.2 ± 15.6 0.93

NYHA
II - %

III or IV - % 94.3 94.0

CAD - % 74.9 76.9 0.59

Previous MI - % 26.8 30.0 0.40

Prior CV Intervention - % 72.1 71.6 0.93

Prior CABG - % 42.6 44.2 0.70

Prior PCI - % 34.0 32.5 0.68

Prior BAV - % 13.4 10.2 0.24

29.3 27.4 0.60

Patient Characteristics (1) Patient Characteristics (1) 

Cerebrovascular disease - %

5.7 6.0
0.79

TAVR
n = 327

AVR
n = 301

TAVR
n = 287

AVR
n = 231

TAVR
n = 246

AVR
n = 170

TAVR
n = 227

AVR
n = 159

PARTNER Cohort A PARTNER Cohort A 
Better Haemodynamics with TAVI Better Haemodynamics with TAVI 

TAVR
n = 327

AVR
n = 301

TAVR
n = 287

AVR
n = 231

TAVR
n = 246

AVR
n = 170

TAVR
n = 227

AVR
n = 159

PARTNER Cohort A PARTNER Cohort A 
Better Haemodynamics with TAVI Better Haemodynamics with TAVI 
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PARTNER Cohort A PARTNER Cohort A –– All Cause MortalityAll Cause Mortality

HR [95% CI] =
0.93 [0.71, 1.22]

P (log rank) = 0.62

Months

244 215 188 119 59

248 180 168 109 56

No. at Risk

TAVR

AVR

26.4

22.2

HR [95% CI] =
0.83 [0.60, 1.15]

P (log rank) = 0.25

PARTNER Cohort A PARTNER Cohort A –– All Cause MortalityAll Cause Mortality
Transfemoral CohortTransfemoral Cohort

104 83 72 28 8

103 72 68 30 9

29.0

27.9

TAVR

AVR

MonthsNo. at Risk

HR [95% CI] =
1.22 [0.75, 1.98]

P (log rank) = 0.41

PARTNER Cohort A PARTNER Cohort A –– All Cause MortalityAll Cause Mortality
Transapical CohortTransapical Cohort



All-Cause Mortality at 30 Days
All Patients

no. of patients ( %)
TF Patients

no. of patients ( %)
TA Patients

no. of patients ( %)

TAVR AVR p-value TAVR AVR p-value TAVR AVR p-value

ITT 12 (3.4) 22 (6.5) 0.07 8 (3.3) 15 (6.2) 0.13 4 (3.8) 7 (7.0) 0.32

AT 18 (5.2) 25 (8.0) 0.15 9 (3.7) 18 (8.2) 0.05 9 (8.7) 7 (7.6) 0.79

All-Cause Mortality at 1 Year
All Patients

no. of patients ( %)
TF Patients

no. of patients ( %)
TA Patients

no. of patients ( %)

TAVR AVR p-value TAVR AVR p-value TAVR AVR p-value

ITT 84 (24.2) 89 (26.8) 0.44 54 (22.2) 62 (26.4) 0.29 30 (29.0) 27 (27.9) 0.85

AT 81 (23.7) 78 (25.2) 0.64 51 (21.3) 55 (25.2) 0.33 30 (29.1) 23 (25.3) 0.55

PARTNER Cohort A PARTNER Cohort A –– All Cause MortalityAll Cause Mortality

30 Days 1 Year

Outcome
TAVR

(N = 348)
AVR

(N = 351)
p-value

TAVR
(N = 348)

AVR
(N = 351)

p-value

Vascular complications

All – no. (%) 59 (17.0)59 (17.0) 13 (3.8)13 (3.8) <0.01<0.01 62 (18.0)62 (18.0) 16 (4.8)16 (4.8) <0.01<0.01

Major Major –– no. (%)no. (%) 38 (11.0)38 (11.0) 11 (3.2)11 (3.2) <0.01<0.01 39 (11.3)39 (11.3) 12 (3.5)12 (3.5) <0.01<0.01

Major bleeding Major bleeding –– no. (%)no. (%) 32 (9.3)32 (9.3) 67 (19.5)67 (19.5) <0.01<0.01 49 (14.7)49 (14.7) 85 (25.7)85 (25.7) <0.01<0.01

Endocarditis – no. (%) 0 (0.0)0 (0.0) 1 (0.3)1 (0.3) 0.320.32 2 (0.6)2 (0.6) 3 (1.0)3 (1.0) 0.630.63

New AF New AF –– no. (%)no. (%) 30 (8.6)30 (8.6) 56 (16.0)56 (16.0) < 0.01< 0.01 42 (12.1)42 (12.1) 60 (17.1)60 (17.1) 0.070.07

New PM New PM –– no. (%)no. (%) 13 (3.8)13 (3.8) 12 (3.6)12 (3.6) 0.890.89 19 (5.7)19 (5.7) 16 (5.0)16 (5.0) 0.680.68

PARTNER Cohort A PARTNER Cohort A -- OutcomesOutcomes

P (log rank) = 0.069
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Vascular Complications and Bleeding Vascular Complications and Bleeding 
Predicts MortalityPredicts Mortality

30 Days 1 Year

Outcome TAVR
(N = 348)

AVR
(N = 351)

TAVR
(N = 348)

AVR
(N = 351)

All Stroke or TIA All Stroke or TIA –– no. (%)no. (%) 19 (5.5)19 (5.5) 8 (2.4)8 (2.4) 0.040.04 27 (8.3)27 (8.3) 13 (4.3)13 (4.3) 0.040.04

TIA – no. (%) 3 (0.9) 1 (0.3) 0.33 7 (2.3)      4 (1.5) 0.47

All Stroke – no. (%) 16 (4.6)     8 (2.4) 0.12 20 (6.0) 10 (3.2) 0.08

Major Stroke Major Stroke –– no. (%)no. (%) 13 (3.8)13 (3.8) 7 (2.1)7 (2.1) 0.200.20 17 (5.1)17 (5.1) 8 (2.4)8 (2.4) 0.070.07

Minor Stroke – no. (%) 3 (0.9) 1 (0.3) 0.34 3 (0.9) 2 (0.7) 0.84

Death/maj stroke Death/maj stroke –– no. (%)no. (%) 24 (6.9)24 (6.9) 28 (8.2)28 (8.2) 0.520.52 92 (26.5)92 (26.5) 93 (28.0)93 (28.0) 0.680.68

p-value p-value

PARTNER Cohort A PARTNER Cohort A -- OutcomesOutcomes

Editorial Response to PARTNER AResponse to PARTNER A

Stroke and TAVIStroke and TAVI DiffusionDiffusion--Weighted MRI StudyWeighted MRI Study
Philipp Kahlert, MD

West German Heart Center Essen

Example of an 82-year-old patient two days after successful TAVI

Pre-TAVI Post-TAVI

Embolic Embolic 
phenomenonphenomenon



Diffusion Weighted MRI Diffusion Weighted MRI 
Silent Cerebral Insults after TAVISilent Cerebral Insults after TAVI
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Cerebral Embolic Protection Cerebral Embolic Protection 
DevicesDevices

Deflectors and FiltersDeflectors and Filters

Embrella Claret

Embolic Material
after TAVR

Embolic Material
Embolic Material

Published or Presented Contemporary Published or Presented Contemporary 
Multicentre Registries Multicentre Registries 

Edwards CoreValve Dates Completed

SOURCE-EU 2307 0 2007-2009 Yes

Canadian SAS 345 0 2005-2009 Yes

Italian 0 663 2007-2009 Yes

Belgian TAVR Registry 303 297 2008-2011 Yes

FRANCE I 166 78 2009 Yes

FRANCE II 1148 540 2010-present No

Spanish 0 108 2007-2009 Yes

German TAVI Registry 109 588 2009 Yes

UK 412 460 2007-2009 Yes

ANZ CoreValve 0 346 2008-present No

SOURCE ANZ 130 0 2008-2010 Yes

Edwards CoreValve Dates Completed

SOURCE-EU 2307 0 2007-2009 Yes

Canadian SAS 345 0 2005-2009 Yes

Italian 0 663 2007-2009 Yes

Belgian TAVR Registry 303 297 2008-2011 Yes

FRANCE I 166 78 2009 Yes

FRANCE II 1148 540 2010-present No

Spanish 0 108 2007-2009 Yes

German TAVI Registry 109 588 2009 Yes

UK 412 460 2007-2009 Yes

ANZ CoreValve 0 346 2008-present No

SOURCE ANZ 130 0 2008-2010 Yes

Weighted MetaWeighted Meta--Analysisof Early and Late Clinical Outcomes after Analysisof Early and Late Clinical Outcomes after 
CoreValve TAVI in Seven National Registries CoreValve TAVI in Seven National Registries 

C.Ruiz et al.  Presented at EuroPCR 2011C.Ruiz et al.  Presented at EuroPCR 2011
PARTNE
R B

PARTNE
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SOURCE Canadian SOURCE 
ANZ

FRANCE 
2

CoreValve 
Meta-
analysis

N & Valve 
type

Edwards
179 TF 

Edwards
244 TF
104 TA

Edwards
920 TF
1387 TA

Edwards
162 TF
177 TA

Edwards 
130

Edwards
-1145
CoreValve
-540

2156 
CoreValve

Age 83.1 83.6 80.1 81.8 82.8 82.5 81.6

Logistic 
EuroScore

26.4% 29.3% 26.1% N/A 28.0% 22.6% 21.3%

30 day 
Mortality

5.0% 3.4% 9.5% 10.4% 7.7% 9.9% 6.6%

30 day 
Stroke

5.0% 5.5% 2.9% 2.3% 3.8% 3.8% 2.8%

1 year 
Mortality

30.7% 24.2% 23.5% 24% N/A 24% 17.1%

TAVI TAVI –– Contemporary ResultsContemporary Results



PARTNER 
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SOURCE Canadian SOURCE 
ANZ

FRANCE 
2

CoreValve 
Meta-
analysis

N & Valve 
type

Edwards
179 TF 

Edwards
244 TF
104 TA

Edwards
920 TF
1387 TA

Edwards
162 TF
177 TA

Edwards 
130

Edwards
-1145
CoreValve
-540

2156 
CoreValve

Vascular 
Cx

16.8% 11.0% 5.7% 13.0% 5.4% 12.5% 4.2%

Bleeding 16.2% 9.3% 3.3% N/A 16.9% 18.4% N/A

PPM 3.4% 3.8% 6.9% 4.9% 4.6% 12.4% 28.7%

TAVI TAVI –– Contemporary ResultsContemporary Results Predictors of Mortality from TAVI RegistriesPredictors of Mortality from TAVI Registries

 SOURCESOURCE
 1 Yr mortality in TF 1 Yr mortality in TF –– Smoking, Renal failure, Logistic Smoking, Renal failure, Logistic 

EuroScore, Carotid endarterectomyEuroScore, Carotid endarterectomy

 1 Yr mortality in TA 1 Yr mortality in TA –– Logistic Euroscore, Renal failure, Logistic Euroscore, Renal failure, 
Liver diseaseLiver disease

 CanadianCanadian
 3030--day mortality day mortality –– pulmonary hypertension, severe MR, need pulmonary hypertension, severe MR, need 

for periprocedural supportfor periprocedural support

 Late mortality Late mortality –– COPD, CKD, AF, FrailtyCOPD, CKD, AF, Frailty

 FRANCE 2FRANCE 2
 3030--day mortality day mortality –– Logistic euroscore, NYHA classLogistic euroscore, NYHA class

N @ Risk 30 Days 1 Year 2 Years

All (N=2307) 2080 1506 487

Survival All TF TA

30 Days 90.5% 92.5% 89.1%

1 Year 76.5% 80.1% 74.2%

SOURCE SOURCE -- KM 1KM 1--year Survivalyear Survival
TF vs. TATF vs. TA
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FRANCE 2 FRANCE 2 –– Mortality by Access RouteMortality by Access Route

TF 
Edwards

TF
CoreValve

TA
Edwards

SC
CoreValve

30 day 7.8% 10.3% 11.5% 11.0%

6 month 13.2% 16.3% 20.2% 25.9%

Access Site

Edwards Transfemoral Delivery System RefinementEdwards Transfemoral Delivery System Refinement

RetroFlex 3 System

• Balloon-expandable 
transcatheter valve 
delivery
• Steerable catheter
• Tapered distal end
• More accurate valve 
deployment (less aortic 
migration on 
deployment)
• 22-24F sheath

• Balloon-expandable 
transcatheter valve 
delivery
• Steerable catheter
• No nose-cone
• THV tends to migrate 
aortic on deployment
• 22-24F sheath

RetroFlex 1 System

• Balloon-expandable 
transcatheter valve delivery
• Steerable catheter
• Tapered distal end
• More accurate valve 
deployment
• Valve crimped on shaft and 
aligned to balloon upon exit 
from sheath
• Combined with SAPIEN XT 
valve  18-19F sheath

NovaFlex System

Reduction in size of sheathReduction in size of sheath

24F 22F

18‐19F

With SAPIEN XT and NovaFlex

With SAPIEN and RF 1-3



Periprocedural and ShortPeriprocedural and Short--term Outcomes of TAVI term Outcomes of TAVI 
with Sapien XT vs. Edwards Sapien Valvewith Sapien XT vs. Edwards Sapien Valve

Conclusion:Conclusion: The newer XT valve is comparable to the Sapien but results in The newer XT valve is comparable to the Sapien but results in 
fewer major vascular events and may have broader clinical applicfewer major vascular events and may have broader clinical application.ation.

120 consecutive pts treated in Italy from November 2007 to April 2010.

Mussardo M, et al. Mussardo M, et al. J Am Coll Cardiol IntvJ Am Coll Cardiol Intv. . 
2011;4:7432011;4:743--750.750.

SapienSapien
(n = 66)(n = 66)

Sapien XTSapien XT
(n = 54)(n = 54) P P ValueValue

Periprocedural LifePeriprocedural Life--
Threatening BleedingThreatening Bleeding 33.3%33.3% 11.1%11.1% 0.0040.004

Periprocedural Major BleedingPeriprocedural Major Bleeding 40.9%40.9% 35.2%35.2% 0.520.52

3030--Day VARC Combined Safety Day VARC Combined Safety 
EndpointEndpoint 45.5%45.5% 20.4%20.4% 0.0040.004

VARC = Valve Academic Research ConsortiumVARC = Valve Academic Research Consortium

Transfemoral TAVI with Edwards THVTransfemoral TAVI with Edwards THV
Survival at 1 monthSurvival at 1 month
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iREVIVE
(n=22)

RECAST 
(n=24)

REVIVE
(n=106)

REVIVAL
(n=59)

PARTNER EU
(n=54)

SOURCE
(n=303)

30 days

67.267.2 71.971.9

86.886.8
92.792.7 92.092.0 93.693.6

EDWARDS VS COREVALVEEDWARDS VS COREVALVE
WHICH ONE??WHICH ONE??
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SOURCE Canadian SOURCE 
ANZ

FRANCE 
2

CoreValve 
Meta-
analysis

N & Valve 
type

Edwards
179 TF 

Edwards
244 TF
104 TA

Edwards
920 TF
1387 TA

Edwards
162 TF
177 TA

Edwards 
130

Edwards
-1145
CoreValve
-540

2156 
CoreValve

30 day 
Mortality

5.0% 3.4% 9.5% 10.4% 7.7% 9.9% 6.6%

30 day 
Stroke

5.0% 5.5% 2.9% 2.3% 3.8% 3.8% 2.8%

1 year 
Mortality

30.7% 24.2% 23.5% 24% N/A 24% 17.1%

Vascular 
Cx

16.8% 11.0% 5.7% 13.0% 5.4% 12.5% 4.2%

Bleeding 16.2% 9.3% 3.3% N/A 16.9% 18.4% N/A

PPM 3.4% 3.8% 6.9% 4.9% 4.6% 12.4% 28.7%

TAVI TAVI –– Contemporary ResultsContemporary Results

TAVI Anatomical CriteriaTAVI Anatomical Criteria RPH ExperienceRPH Experience

N=74 cases

Edwards
-RF 1 & 3 – Feb 2009
-NF – Sept 2011

CoreValve
-Aug 2009

Not yet had access to
-29mm Sapien XT
-31mm CoreValve
-E-sheath
-(Direct aortic procedure)



Decision MakingDecision Making

 Annulus & ascending aortaAnnulus & ascending aorta
 Annulus 18Annulus 18--20 or Ascending Ao >4020 or Ascending Ao >40--43 43 –– Only EdwardsOnly Edwards

 Annulus 25Annulus 25--27 27 –– Only CoreValveOnly CoreValve

 Peripheral vesselsPeripheral vessels
 Femoral vessels <6mm Femoral vessels <6mm –– need to consider Lneed to consider L--subclaviansubclavian

 If subclavian <7mm If subclavian <7mm –– direct aortic or transapicaldirect aortic or transapical

 Other considerationsOther considerations
 If LIMA If LIMA –– avoid transubclavianavoid transubclavian

 If CAD possiby needing PCI in future If CAD possiby needing PCI in future –– EdwardsEdwards

 If existing heart block If existing heart block –– EdwardsEdwards

 Severe LVH / septal bulge Severe LVH / septal bulge -- CoreValveCoreValve

ConclusionConclusion
 Untreated severe AS has extremely poor prognosisUntreated severe AS has extremely poor prognosis

 Even if treated with balloon aortic valvuloplastyEven if treated with balloon aortic valvuloplasty

 Compared to medical treatment, TAVI significantly improved Compared to medical treatment, TAVI significantly improved 
outcome in severe aortic stenosisoutcome in severe aortic stenosis
 ? Standard of care for inoperable severe AS? Standard of care for inoperable severe AS

 Compared to surgical AVR in high risk patients, TAVI achieves noCompared to surgical AVR in high risk patients, TAVI achieves nonn--
inferior one year outcomesinferior one year outcomes
 At the potential cost of more CVAAt the potential cost of more CVA

 Current results from TAVICurrent results from TAVI
 3030--day mortality 6day mortality 6--10%10%

 1 year mortality 151 year mortality 15--30%30%

 3030--day CVA 3day CVA 3--5%5%

ConclusionConclusion
 Results should improve with Results should improve with 

 Improving technology Improving technology –– smaller sheath sizessmaller sheath sizes

 ?Lower risk patients treated ?Lower risk patients treated –– RCT undergoing (PARTNER II & SURTAVI)RCT undergoing (PARTNER II & SURTAVI)

 No difference in clinical outcomes between Edwards valve and No difference in clinical outcomes between Edwards valve and 
CoreValveCoreValve
 Except PPM rateExcept PPM rate

 Both valves may serve complementary purposes to allow treatment Both valves may serve complementary purposes to allow treatment of of 
wider proportion of patientswider proportion of patients


