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clinical practiceclinical practice
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AllAll Cause Mortality: AVRCause Mortality: AVRAllAll Cause Mortality: AVRCause Mortality: AVRAllAll--Cause Mortality: AVR Cause Mortality: AVR 
VA Study 1977VA Study 1977--82, N=57582, N=575
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Choice of Valve Prosthesis in the ElderlyChoice of Valve Prosthesis in the ElderlyChoice of Valve Prosthesis in the ElderlyChoice of Valve Prosthesis in the Elderly
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KaplanKaplan--Meier Survival Curves Comparing Meier Survival Curves Comparing 
Asymptomatic Severe Aortic Stenosis PatientsAsymptomatic Severe Aortic Stenosis Patients

KaplanKaplan--Meier Survival Curves Comparing Meier Survival Curves Comparing 
Asymptomatic Severe Aortic Stenosis PatientsAsymptomatic Severe Aortic Stenosis PatientsAsymptomatic Severe Aortic Stenosis Patients Asymptomatic Severe Aortic Stenosis Patients 
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No AVR 67% 56% 38%

Survival 1 yr 2 yr 5 yr
AVR 94% 93% 90%
No AVR 67% 56% 38%
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0.0
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No. at risk 99 87 78 71 64 55 46 35 25 20 11 (AVR)
239 140 104 86 68 57 38 28 18 14 6 (no AVR)

No. at risk 99 87 78 71 64 55 46 35 25 20 11 (AVR)
239 140 104 86 68 57 38 28 18 14 6 (no AVR)

Pai et al:  Ann Thorac Surg 82:2116, 2006Pai et al:  Ann Thorac Surg 82:2116, 2006



At least 30-40% Of Clinical Cardiologists’ At least 30-40% Of Clinical Cardiologists’ 
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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
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PARTNER Cohort B

Published onPublished on--lineline
Sept 23 2010Sept 23 2010Sept 23, 2010Sept 23, 2010

P t d TCTP t d TCTPresented TCTPresented TCT
Sept 24, 2010Sept 24, 2010

One of the most One of the most 
important RCTs doneimportant RCTs done

in the history of in the history of 
cardiologycardiologycardiologycardiology
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PARTNER Trial 2.0: 
One Val e T o deli er s stems TF & TA
PARTNER Trial 2.0: 
One Val e T o deli er s stems TF & TAOne Valve, Two delivery systems, TF & TAOne Valve, Two delivery systems, TF & TA

Eligibility Met For High Risk
S mptomatic Critical Calcific Aortic StenosisSymptomatic, Critical Calcific Aortic Stenosis
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Study DevicesStudy DevicesStudy DevicesStudy DevicesStudy DevicesStudy DevicesStudy DevicesStudy Devices
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Patient CharacteristicsPatient Characteristics 11Patient CharacteristicsPatient Characteristics 11Patient Characteristics Patient Characteristics -- 11Patient Characteristics Patient Characteristics -- 11
CharacteristicCharacteristic TAVITAVI Standard RxStandard Rx P valueP valueCharacteristicCharacteristic n=179n=179 n=179n=179 P valueP value

Age Age -- yryr 83.1 83.1 ±± 8.68.6 83.2 83.2 ±± 8.38.3 0.950.95
Male sex (%)Male sex (%) 45.845.8 46.946.9 0.920.92
STS ScoreSTS Score 11.2 11.2 ±± 5.85.8 12.1 12.1 ±± 6.16.1 0.140.14
Logistic EuroSCORELogistic EuroSCORE 26.4 26.4 ±± 17.217.2 30.4 30.4 ±± 19.119.1 0.040.04
NYHANYHA

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

7.87.8
92.292.2

6.16.1
93.993.9

0.680.68
0.680.68

CAD (%)CAD (%) 67.667.6 74.374.3 0.200.20
Prior MI (%)Prior MI (%) 18.618.6 26.426.4 0.100.10
Prior CABG (%)Prior CABG (%) 37.437.4 45.645.6 0.170.17
Prior PCI (%)Prior PCI (%) 30.530.5 24.824.8 0.310.31
Prior BAV (%)Prior BAV (%) 16.216.2 24.424.4 0.090.09
CVD (%)CVD (%) 27.427.4 27.527.5 1.001.00



Patient CharacteristicsPatient Characteristics 22Patient CharacteristicsPatient Characteristics 22Patient Characteristics Patient Characteristics -- 22Patient Characteristics Patient Characteristics -- 22
CharacteristicCharacteristic TAVITAVI Standard RxStandard Rx P valueP valueCharacteristicCharacteristic n=n=179179 n=179n=179 P valueP value

PVD (%)PVD (%) 30.330.3 25.125.1 0.290.29( )( )
COPDCOPD

Any (%)Any (%) 41.341.3 52.552.5 0.040.04
O2 dependent (%)O2 dependent (%) 21.221.2 25.725.7 0.380.38

Creatinine >2mg/dL (%)Creatinine >2mg/dL (%) 5.65.6 9.69.6 0.230.23
Atrial fibrillation (%)Atrial fibrillation (%) 32.932.9 48.848.8 0.040.04
Perm pacemaker (%) Perm pacemaker (%) 22.922.9 19.519.5 0.490.49
Pulmonary HTN (%)Pulmonary HTN (%) 42.442.4 43.843.8 0.900.90
Frailty (%)Frailty (%) 18.118.1 28.028.0 0.090.09
Porcelain aorta (%)Porcelain aorta (%) 19.019.0 11.211.2 0.050.05
Chest wall radiation (%)Chest wall radiation (%) 8.98.9 8.48.4 1.001.00
Chest wall deformity Chest wall deformity 
(%)(%) 8.48.4 5.05.0 0.290.29
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Distribution of Patient AgeDistribution of Patient AgeDistribution of Patient AgeDistribution of Patient AgeDistribution of Patient AgeDistribution of Patient AgeDistribution of Patient AgeDistribution of Patient Age
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All CauseAll Cause MortalityMortalityAll CauseAll Cause MortalityMortalityAll Cause All Cause MortalityMortalityAll Cause All Cause MortalityMortality
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Cardiovascular MortalityCardiovascular MortalityCardiovascular MortalityCardiovascular MortalityCardiovascular MortalityCardiovascular MortalityCardiovascular MortalityCardiovascular Mortality
100

Standard Rx
TAVI

y 
(%

)

80

∆ at 1 yr = 24.1%
NNT = 4.1 pts

m
or

ta
lit

y

60
44 6%

cu
al

r m

40

44.6%

rd
io

va
s

20

0 6 12 18 24

C
ar

0

20.5%

0 6 12 18 24

Numbers at RiskNumbers at Risk

Months

Numbers at RiskNumbers at Risk
TAVITAVI 179179 138138 122122 6767 2626
Standard Standard 

RxRx 179179 121121 8383 4141 1212



Mortality or Repeat HospMortality or Repeat HospMortality or Repeat HospMortality or Repeat Hosp
100

∆ at 1 yr = 29.1%
NNT = 3 4 pts

Mortality or Repeat HospMortality or Repeat HospMortality or Repeat HospMortality or Repeat Hosp
Standard Rx
TAVI

r (%
)

80

NNT = 3.4 pts

71.6%

rt
al

ity
 o

iz
at

io
n 

60

us
e 

m
or

os
pi

ta
li

40

A
ll-

ca
u

ep
ea

t H

20

42.5%

0 6 12 18 24

R
e

0

0 6 12 18 24
Months

Numbers at RiskNumbers at RiskNumbers at RiskNumbers at Risk
TAVITAVI 179179 117117 102102 5656 2222
Standard Standard 

RxRx 179179 121121 4949 2323 44
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Mean Gradients Over TimeMean Gradients Over Time
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Aortic Valve Areas Over TimeAortic Valve Areas Over Time
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Paravalvular Regurgitation is an IssueParavalvular Regurgitation is an IssueParavalvular Regurgitation is an IssueParavalvular Regurgitation is an Issue
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Mortality vs. Major Vasc Complications Mortality vs. Major Vasc Complications 
TAVI patientsTAVI patients

Major Vascular Complication (n=31)

P (log rank) = 0.069

No Major Vascular Complication (n=148)

P (log rank)  0.069

y 
(%

)
y 

(%
)

47.2%47.2%

M
or

ta
lit

y
M

or
ta

lit
y

MM

27.7%27.7%

M thM thMonthsMonths



Patient Selection for TAVIPatient Selection for TAVIPatient Selection for TAVIPatient Selection for TAVI
•• Prohibitive surgical risk  Prohibitive surgical risk  
•• Anatomic contraindications to surgeryAnatomic contraindications to surgery
•• Prohibitive surgical risk  Prohibitive surgical risk  
•• Anatomic contraindications to surgeryAnatomic contraindications to surgery•• Anatomic contraindications to surgery Anatomic contraindications to surgery 
•• High risk surgical candidates (pending High risk surgical candidates (pending 
•• Anatomic contraindications to surgery Anatomic contraindications to surgery 
•• High risk surgical candidates (pending High risk surgical candidates (pending g g (p gg g (p g

PARTNER Cohort A)PARTNER Cohort A)
•• Patients c rrentl recei ingPatients c rrentl recei ing

g g (p gg g (p g
PARTNER Cohort A)PARTNER Cohort A)

•• Patients c rrentl recei ingPatients c rrentl recei ing•• Patients currently receiving Patients currently receiving 
bioprosthetic valvesbioprosthetic valves

•• Patients currently receiving Patients currently receiving 
bioprosthetic valvesbioprosthetic valvespp

•• Low to medium surgical risk (future Low to medium surgical risk (future 
t di )t di )

pp
•• Low to medium surgical risk (future Low to medium surgical risk (future 

t di )t di )studies)studies)
•• Valve in valveValve in valve

studies)studies)
•• Valve in valveValve in valveValve in valveValve in valve
•• Asymptomatic severe ASAsymptomatic severe AS

P ti t fP ti t f

Valve in valveValve in valve
•• Asymptomatic severe ASAsymptomatic severe AS

P ti t fP ti t f•• Patient preferencePatient preference•• Patient preferencePatient preference



Clinical Implications Clinical Implications Clinical Implications Clinical Implications C ca p cat o sC ca p cat o sC ca p cat o sC ca p cat o s
• Balloon expandable TAVI should be the new• Balloon-expandable TAVI should be the new 

standard of care for patients with aortic stenosis 
h t it bl did t fwho are not suitable candidates for surgery

• Next generation devices (e.g. SAPIEN XT) may g ( g ) y
help to reduce the frequency of procedure-related 
complications in the future.p

• The ultimate value of TAVI will depend on careful 
assessment of bioprosthetic valve durabilityassessment of bioprosthetic valve durability, 
which will mandate obligatory long-term clinical 
and echocardiography FU of all TAVI patientsand echocardiography FU of all TAVI patients.



CorevalveCorevalveCorevalveCorevalve

Grube et al. JACC 2007.Grube et al. JACC 2007.



Sadra Lotus ValveSadra Lotus ValveSadra Lotus ValveSadra Lotus ValveSadra Lotus ValveSadra Lotus ValveSadra Lotus ValveSadra Lotus Valve

The Lotus Valve is designed to be:

 Self-centering for optimal placement

Leaflets begin to work as it is expandedLeaflets begin to work as it is expanded

Actively shortened and locked to its final 
h i ht i i di l fheight – increasing radial force

 Re-elongated, retrieved and repositioned at 
any time prior to final release

 Removable if needed, providing control Removable if needed, providing control

 Adaptive Seal™ is designed to adapt to 
natural contours to prevent or minimize leaksnatural contours to prevent or minimize leaks



Future Designs….Future Designs….Future Designs….Future Designs….gggg



4 of 15 have done Human Implants 4 of 15 have done Human Implants 4 of 15 have done Human Implants 4 of 15 have done Human Implants pppp



84 year old84 year old84 year old84 year old84 year old84 year old84 year old84 year old
S tS t C bidi iC bidi i

•• Porcelain aortaPorcelain aorta•• Porcelain aortaPorcelain aorta

SymptomsSymptoms ComorbiditiesComorbidities
•• CCS class CCS class –– no no 

anginaangina
•• CCS class CCS class –– no no 

anginaangina

•• Porcelain aortaPorcelain aorta
•• CABG 1997CABG 1997

H t iH t i

•• Porcelain aortaPorcelain aorta
•• CABG 1997CABG 1997

H t iH t ianginaangina
•• NYHA NYHA -- 44

anginaangina
•• NYHA NYHA -- 44

•• HypertensionHypertension
•• Stroke 4Stroke 4--5yrs ago5yrs ago

PPM 2001 CHBPPM 2001 CHB

•• HypertensionHypertension
•• Stroke 4Stroke 4--5yrs ago5yrs ago

PPM 2001 CHBPPM 2001 CHB•• PPM 2001 CHBPPM 2001 CHB
•• PCI BMS 1/6/10PCI BMS 1/6/10
•• PPM 2001 CHBPPM 2001 CHB
•• PCI BMS 1/6/10PCI BMS 1/6/10
•• Acute renal failureAcute renal failure
•• AV fistula post PCI AV fistula post PCI 
•• Acute renal failureAcute renal failure
•• AV fistula post PCI AV fistula post PCI 

Cohort = BCohort = B (right side)(right side)(right side)(right side)Cohort = BCohort = B



HemodynamicsHemodynamicsHemodynamicsHemodynamicsHemodynamicsHemodynamicsHemodynamicsHemodynamics
EchocardiogramEchocardiogramEchocardiogramEchocardiogram CatheterizationCatheterizationCatheterizationCatheterization

•• EF EF -- 59%59%
•• Mean gradMean grad –– 7171
•• EF EF -- 59%59%
•• Mean gradMean grad –– 7171

•• Outside study Outside study 
(11/2009)(11/2009)

•• Outside study Outside study 
(11/2009)(11/2009)•• Mean grad Mean grad –– 7171

•• AVA AVA –– 0.550.55
ARAR t i i lt i i l

•• Mean grad Mean grad –– 7171
•• AVA AVA –– 0.550.55

ARAR t i i lt i i l

(11/2009)(11/2009)
•• No hemodynamic No hemodynamic 

(11/2009)(11/2009)
•• No hemodynamic No hemodynamic 

•• AR AR –– trivialtrivial
•• RVSP RVSP –– 4545
•• AR AR –– trivialtrivial
•• RVSP RVSP –– 4545

data obtaineddata obtained
•• Study not Study not 

data obtaineddata obtained
•• Study not Study not 

•• Annulus Annulus –– 2020•• Annulus Annulus –– 2020
yy

repeated due to repeated due to 
ARFARF

yy
repeated due to repeated due to 
ARFARFARFARFARFARF

Cohort = B Cohort = B 



STS Score PointsSTS Score PointsSTS Score PointsSTS Score PointsSTS Score PointsSTS Score PointsSTS Score PointsSTS Score Points

•• Wt 85 2 kg Ht 156 8 cmWt 85 2 kg Ht 156 8 cm•• Wt 85 2 kg Ht 156 8 cmWt 85 2 kg Ht 156 8 cm•• Wt 85.2 kg, Ht 156.8 cmWt 85.2 kg, Ht 156.8 cm
•• Creatinine 1.0 (acute renal failure 11/2009))Creatinine 1.0 (acute renal failure 11/2009))
•• HypertensionHypertension

•• Wt 85.2 kg, Ht 156.8 cmWt 85.2 kg, Ht 156.8 cm
•• Creatinine 1.0 (acute renal failure 11/2009))Creatinine 1.0 (acute renal failure 11/2009))
•• HypertensionHypertension•• HypertensionHypertension
•• Cerebrovascular disease Cerebrovascular disease –– CVACVA

P i CABGP i CABG

•• HypertensionHypertension
•• Cerebrovascular disease Cerebrovascular disease –– CVACVA

P i CABGP i CABG•• Previous CABGPrevious CABG
•• Previous PCI > 6 hoursPrevious PCI > 6 hours

CHF l 4CHF l 4

•• Previous CABGPrevious CABG
•• Previous PCI > 6 hoursPrevious PCI > 6 hours

CHF l 4CHF l 4•• CHF class 4CHF class 4
•• Diseased vessels 3Diseased vessels 3
•• CHF class 4CHF class 4
•• Diseased vessels 3Diseased vessels 3
•• EF 59%EF 59%
•• AI trivial, MI mild, TI severeAI trivial, MI mild, TI severe
•• EF 59%EF 59%
•• AI trivial, MI mild, TI severeAI trivial, MI mild, TI severe
•• First reop electiveFirst reop elective•• First reop electiveFirst reop elective



STS risk calculatorSTS risk calculatorSTS risk calculatorSTS risk calculatorSTS risk calculatorSTS risk calculatorSTS risk calculatorSTS risk calculator

Procedure Name Isolated AVRepl

Ri k f M t lit 6 4%Risk of Mortality 6.4%

Morbidity or Mortality 35.8%
L L h f S 18 3%Long Length of Stay 18.3%
Short Length of Stay 11.8%
P t St k 4 6%Permanent Stroke 4.6%
Prolonged Ventilation 30.4%
DSW Infection 0 2%DSW Infection 0.2%
Renal Failure 9.8%
Reoperation 10 8%Reoperation 10.8% 



CT / fluoro asc aoCT / fluoro asc aoCT / fluoro asc ao.CT / fluoro asc ao.



Invasive AortogramInvasive AortogramInvasive AortogramInvasive AortogramInvasive AortogramInvasive AortogramInvasive AortogramInvasive Aortogram



NonNon--contrast CT abdomen/pelviscontrast CT abdomen/pelvisNonNon--contrast CT abdomen/pelviscontrast CT abdomen/pelvisNonNon contrast CT abdomen/pelviscontrast CT abdomen/pelvisNonNon contrast CT abdomen/pelviscontrast CT abdomen/pelvis
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