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Update TAVI

•TAVI bei Patienten mit intermediärem oder niedrigem OP-Risiko?

•TAVI als Standardeingriff

Lebensqualität

Haltbarkeit der Klappen

•Komplikationsrate 

Verbesserung der Technologie und Erfahrung der Zentren

Vaskuläre Komplikationen

Paravalvuläres Leck

Schlaganfall

Schrittmacherabhängigkeit

Estimated Global TAVI Growth

SOURCE: Credit Suisse TAVI Comment –January 8, 2015. ASP assumption for 2024 and 2025 based on analyst model. Revenue split assumption in 2025 is 
45% U.S., 35% EU, 10% Japan, 10% ROW

In the next 10 years, TAVI will grow X4

Indikation Leitlinien Datenlage
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In 2016, TAVR indications are frozen in the past 
European (2012) and US (2014)  Guidelines 
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STS
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Low surgicl risk patients (STS <4 %)

Intermediate surgica risk patients (4 < STS  <8)

High surgical risk patients (STS >8 %)

Inoperable patients

10%

45%

95%

89%

EAPCI SURVEY 

Petronio et all,  in press 
Eurointervention

Eur Heart Journal 2013

Low: STS <3

8

High>8

Characteristic, % or mean ± SD
TAVI

n=145

SAVR

n=135
p-value

Age (yrs) 79.2 ± 4.9 79.0 ± 4.7 0.71

Male 53.8 52.6 0.84

STS Score 2.9 ± 1.6 3.1 ± 1.7 0.30

STS Score < 4% 83.4 80.0 0.46

Logistic EuroSCORE I 8.4 ± 4.0 8.9 ± 5.5 0.38

NYHA class III or IV 48.6 45.5 0.61

All-Comers NOTION Randomized Clinical Trial

Baseline Characteristics

J Am Coll Cardiol. 2015;65(20):2184-2194. doi:10.1016/j.jacc.2015.03.014 

Composite rate of

death from any cause, stroke or myocardial infarction 

1 year after the procedure

TAVI 13.1% vs. SAVR 16.3% 

Absolute difference -3.2%; p=0.43 (for superiority)

*Intention-to-treat population

P-value (log-rank) = 0.54

J Am Coll Cardiol. 2015;65(20):2184-2194. doi:10.1016/j.jacc.2015.03.014 

All-Comers NOTION Randomized Clinical Trial

Primary Outcome 

Death from Any Cause at 2 Years
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6464

Corevalve High Risk Pivotal Trial: 
subgroup analysis STS < 7

Reardon MJ. ACC 2015.

Intermediate Risk Symptomatic Severe Aortic Stenosis

Intermediate Risk ASSESSMENT by Heart Valve Team

TF TAVR

SAPIEN 3
TA/TAo TAVR

SAPIEN 3

P2 S3i
n = 1078

ASSESSMENT: 

Optimal Valve 

Delivery Access 

Transapical /

Transaortic (TA/TAo)
Transfemoral (TF)

Surgical 

AVR
Surgical 

AVR

P2A
n = 2032

ASSESSMENT: 

Transfemoral 

Access

Transapical /

TransAortic (TA/TAo)
Transfemoral (TF)

1:1 Randomization1:1 Randomization

Yes No

TF TAVR 

SAPIEN XT
VS VS

TA/Tao TAVR

SAPIEN 3

Primary Endpoint: All-Cause Mortality, All Stroke, or Mod/Sev AR at One Year 

(Non-inferiority Propensity Score Analysis)

PARTNER 2A und S3i Studien

Studiendesign

2032 Patienten mit schwerer Aortenstenose und intermediärem Risiko

TAVI vs SVR

Primärer Endpunkt: Gesamtmortalität, Schlaganfall oder moderate bis schwere

Aorteninsuffizienz im 2 Jahres Follow-up

Device Sapien XT

6060

PARTNER 2A

• Sapien XT

• CT imaging not 

universally used

Leon MB, NEJM 2016.

6161

PARTNER 2A – Transfemoral cohort

Leon MB, NEJM 2016.

Echokardiographie
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Echokardiographie Partner 2A Cohort A Randomised Trial

Involving Intermediate Risk Patients

1. Non-Inferiority der TAVI Prozedur

Outcome nach 2 Jahren für die Endpunkte 

Gesamtmortalität  und Schlaganfall

2. Geringerer Druckgradient über der Prothese

grössere Öffnungsfläche 

3. Grösseres paravalvuläres Leck

4. Vorteile im Bezug auf die sekundären Endpunkte:

Blutungsereignisse

Akutes Nierenversagen

Neuaufgetretenes Vorhofflimmern

Kürzerer Krankenhausaufenthalt

Valve

Technology

SAPIEN SAPIEN XT SAPIEN 3

Sheath 

Compatibility

Available 

Valve Sizes

23 mm 26 mm 20 mm 23 mm 26 mm 29 mm

22-24F 16-20F 14-16F

23 mm 26 mm 29 mm

Edwards SAPIEN 3 

Transcatheter Heart Valve

Bovine pericardial tissue

Outer skirt minimizes 

paravalvular leak

Enhanced frame 

geometry for 

ultra-low 

delivery profile

Intermediate Risk Symptomatic Severe Aortic Stenosis

Intermediate Risk ASSESSMENT by Heart Valve Team

TF TAVR

SAPIEN 3
TA/TAo TAVR

SAPIEN 3

P2 S3i
n = 1078

ASSESSMENT: 

Optimal Valve 

Delivery Access 

Transapical /

Transaortic (TA/TAo)
Transfemoral (TF)

Surgical 

AVR
Surgical 

AVR

P2A
n = 2032

ASSESSMENT: 

Transfemoral 

Access

Transapical /

TransAortic (TA/TAo)
Transfemoral (TF)

1:1 Randomization1:1 Randomization

Yes No

TF TAVR 

SAPIEN XT
VS VS

TA/Tao TAVR

SAPIEN 3

Primary Endpoint: All-Cause Mortality, All Stroke, or Mod/Sev AR at One Year 

(Non-inferiority Propensity Score Analysis)

PARTNER 2A und S3I trial

Studiendesign

The PARTNER 2A and S3i Trial

Lancet On-line
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S

S3i verglichen mit PARTNER 2 konventionell operierten 

Patienten in der Propensity Score Analyse 

Partner 2A und S3i Trials

1.Bei Patienten mit intermediärem Risiko:

Sapien-3 1-Jahres Raten nach TAVI:

Gesamtmortalität 7,4 %

Schlaganfall 4.6 %

Schwere Aorteninsuffizienz (Paravalvuläres Leck) 1,5 %

2.Beim Vergleich der Sapien3 mit dem Outcome der chirurgisch 

versorgten Patienten zeigen die 1-Jahresdaten:

Nicht-Unterlegenheit hinsichtlich des primären Endpunktes 

Mortalität, Schlaganfall oder moderate - höhergradige Aorteninsuffizienz

Überlegenheit der Prozedur mit der Sapien 3 für die Endpunkte

Gesamtmortalität und Schlaganfall

Prozedur bedingter Effekt

Time-to-event Analyse findet sich dieser Vorteil in den ersten Monaten

•TAVI bei Patienten mit intermediärem oder niedrigem OP-Risiko?

•TAVI als Standardeingriff

Lebensqualität

Haltbarkeit der Klappen

•Komplikationsrate 

Verbesserung der Technologie und Erfahrung der Zentren

Vaskuläre Komplikationen

Paravalvuläres Leck

Schlaganfall

Schrittmacherabhängigkeit

TCT 2016  |   Washington, DC |   November 1, 2016 

Health Status Benefits of 
Transcatheter vs. Surgical Aortic 
Valve Replacement in Patients 
with Severe Aortic Stenosis at 
Intermediate Surgical Risk 

Results From The PARTNER 2 Trial 

David J. Cohen, M.D., M.Sc. 
On behalf of the PARTNER 2 Investigators 

   

Saint Luke’s Mid-America Heart Institute  

University of Missouri-Kansas City   

Kansas City, Missouri 

Primary Endpoint 
KCCQ Overall Summary 

30 

50 

70 

90 

-4 0 4 8 12 16 20 24 28 

TAVR SAVR MCID = 5 points 

 = 11.4 

P < 0.001 

 = -0.4 

P = NS 

 = 0.5 

P = NS 

ANCOVA analysis; adjusted for baseline 

MCID = minimum clinically important difference 

Significant interaction (P<0.001) between 

treatment effect and access site for the 

primary endpoint and multiple  

secondary endpoints 

Highlights from TCT 2016:

Partner II Quality of Life

TCT 2016   |   Washington DC   |   November 1, 2016

Mid-Term Hemodynamic Trends and 

Between Echo Changes in Transcatheter

Aortic Valves in the PARTNER 1 Trial

Pamela S. Douglas, MD

on behalf of The PARTNER Trial Investigators

and The PARTNER Publications Office

Five Year Results

Methods

• Population: All successful TAVRs in PARTNER 1A, 1B and 

continued access trials using 1st gen SAPIEN THV device

• Post implant echoes per protocol at approx. 7d, 30d, 6m, 

and 1, 2, 3, 4, 5 yrs; Analyzed by a single core laboratory 

• Echocardiographic parameters

– AV mean gradient

– Doppler velocity index (DVI)

– [Effective orifice area (EOA)]

• Clinical endpoints  (adjudicated)

– Death

– AV reintervention

TAVR with serial post implant echo data

N = 2,404;  10,560 echoes

Median f/u 2.9 years

Mean f/u 2.6 ± 1.6 years

Total follow-up: 6,493 pt-yrs

Mean age:84.5yrs; 48% females; 

Haltbarkeit der Klappenprothesen

Highlights from TCT 2016:

Partner I 5ye Echo
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AV Mean Gradient Population Trends:
Early Post Implant and Midterm to 5 Yrs

Raw data Population trends

Early change:           Late change: 

12.1- 9.2 mmHg       9.2 -10.3 mmHg
Decomposition of 

trends over time

Early favorable changes immediately 

post implant: suggesting early 

remodeling of SAPIEN THV and/or 

changes in physiology/LV function

Valve Safety: Case Reviews of

Hemodynamic ‘Outliers’

•VARC-2 ‘mild AS’ found in 3-48%

–Similar rates in SAVR and TAVR

–Impractical for case review

•↑ AV mean gradient ↑ 20 mmHg

–N=10 (0.45%) 

–6 deaths (3 CV), no reintervention

•Any mean gradient ↑ 40 mmHg

–N=11 (0.46%) 

–8 deaths (2  CV), 1 reintervention 

•Any DVI ↑ 0.25

–N=44 (1.8%) 

–22 deaths (5 CV), no reintervention 

Haltbarkeit der Klappenprothesen
AV Reintervention: 
Incidence and Case Reviews

• 20 pts with reintervention

(9 SAVR, 8 late valve-in-valve, 3 BAV)

• Indication: Structural cause in 5 (25%)

AS: n=1; Valve thrombosis: n=1; Trans AR: n=3

Reinterventions 

AV Reintervention: 
Incidence and Case Reviews

• 20 pts with reintervention

(9 SAVR, 8 late valve-in-valve, 3 BAV)

• Indication: Structural cause in 5 (25%)

AS: n=1; Valve thrombosis: n=1; Trans AR: n=3

Reinterventions 

Haltbarkeit der Klappenprothesen

Conclusions

• This evaluation of 2404 TAVR patients in the PARTNER I trial, 
encompassing 6493 patient years of follow up, is the largest, core-
lab based study of transcatheter heart valves to date 

• Population hemodynamic trends show excellent durability of the 
SAPIEN THV without structural deterioration to 5 years

• Similarly, severely abnormal hemodynamics which might be 
suggestive of valve thrombosis or stenosis in individual 
patients were rare in this protocol-driven data base 

• Together, these data demonstrate excellent mid-term durability 
of THV, suggesting that the low 5 year survival observed in 
this cohort is not related to adverse hemodynamics or THV 
deterioration

Haltbarkeit der Klappenprothesen

•TAVI bei Patienten mit intermediärem oder niedrigem OP-Risiko?

•TAVI als Standardeingriff

Lebensqualität

Haltbarkeit der Klappen

•Komplikationsrate 

Verbesserung der Technologie und Erfahrung der Zentren

Vaskuläre Komplikationen

Paravalvuläres Leck

Schlaganfall

Schrittmacherabhängigkeit
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1Leon, et al., N Engl J Med 2010;363:1597-1607; 2Popma, et al., J Am Coll Cardiol 2014;63:1972-81; 3Webb, et al., J Am Coll Cardiol Intv 2015;8:1797-806; 4Smith, et al., N Engl
J Med 2011;364:2187-98; 5Adams, et al., N Engl J Med 2014;370:1790-8; 6Leon, et al., N Engl J Med 2016;374:1609-20; 7Thyregod, et al., J Am Coll Cardiol 2015;65:2184-94

TAVR: All-Cause Mortality @ 30 days
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• New devices, with low profile (22/18F            16/14 F) 

• Retrievable and repositionable device (reduce % PVL)

Leon NEJ 2016
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1Manoharan, et al., J Am Coll Cardiol Intv 2015; 8:  1359-67; 2Williams, et al., presented at ACC 2016; 3Moellman, et al., presented at PCR London Valves 2015; 4Linke, et al., 
presented at PCR London Valves 2015; 5Kodali, et al., Eur Heart J 2016; doi:10.1093/eurheartj/ehw112; 6Vahanian, et al., presented at EuroPCR 2015; 7Webb, et. al. J Am Coll
Cardiol Intv 2015; 8:  1797-806; 8DeMarco, et al, presented at TCT 2015; 9Lefevre, et al., J Am Coll Cardiol Intv 2016; 9:  68-75; 10Meredith, et al., presented at PCR London 
Valves 2015; 11Van Mieghem, et al., presented at ACC 2016

*Definitions vary across studies

Vascular Complications @ 30 days

Weighted average (n=4247)
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1Manoharan, et al., J Am Coll Cardiol Intv 2015; 8:  1359-67; 2Williams, et al., presented at ACC 2016; 3Moellman, et al., presented at PCR London Valves 2015; 4Linke, et al., 
presented at PCR London Valves 2015; 5Kodali, et al., Eur Heart J 2016; doi:10.1093/eurheartj/ehw112; 6Vahanian, et al., presented at EuroPCR 2015; 7Webb, et. al. J Am Coll
Cardiol Intv 2015; 8:  1797-806; 8DeMarco, et al, presented at TCT 2015; 9Lefevre, et al., J Am Coll Cardiol Intv 2016; 9:  68-75; 10Meredith, et al., presented at PCR London 
Valves 2015; 11Van Mieghem, et al., presented at ACC 2016

Paravalvular Aortic Regurgitation
Weighted average (n=3679)
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1Manoharan, et al., J Am Coll Cardiol Intv 2015; 8:  1359-67; 2Williams, et al., presented at ACC 2016; 3Moellman, et al., presented at PCR London Valves 2015; 4Linke, et al., 
presented at PCR London Valves 2015; 5Kodali, et al., Eur Heart J 2016; doi:10.1093/eurheartj/ehw112; 6Vahanian, et al., presented at EuroPCR 2015; 7Webb, et. al. J Am Coll
Cardiol Intv 2015; 8:  1797-806; 8DeMarco, et al, presented at TCT 2015; 9Lefevre, et al., J Am Coll Cardiol Intv 2016; 9:  68-75; 10Meredith, et al., presented at PCR London 
Valves 2015; 11Van Mieghem, et al., presented at ACC 2016

Stroke @ 30 days

Weighted average (n=8987)
2.9%
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Can we protect the brain ?

Can we achieve total bran protection ?

Layton KF et al. Bovine Aortic Arch Variant in Humans. AJNR 2006.

Right Carotid

Right Vertebral

Left Carotid

Left Vertebral

Typical aortic 

arch anatomy
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1Leon, et al., N Engl J Med 2010;363:1597-1607; 2Webb, et al., J Am Coll Cardiol Intv 2015;8:1797-806; 3Smith, et al., N Engl J Med 2011;364:2187-98; 4Leon, et al., N Engl J 
Med 2016;374:1609-20; 5Popma, et al., J Am Coll Cardiol 2014;63:1972-81; 6Adams, et al., N Engl J Med 2014;370:1790-8;; 

Permanent Pacemaker @ 30 days
Weighted average (n=8987)

11.3%

Zusammenfassung:

Leitlinien

TAVI bei inoperablen Patienten oder Patienten mit hohem OP-Risiko

Diskussion um eine Indikationsausweitung

Entwicklung neuer Klappenprothesen

Verbesserte Implantationstechniken

Zunehmend Studiendaten zu „jüngeren Patienten“

Reduzierte Mortalitäts- und reduzierte Komplikationsraten

Dem chirurgischem Klappenersatz zumindest gleichwertig

Wenn nicht sogar überlegen 

Haltbarkeit der Prothesen

Schrittmacherrate 

The ideal guidelines in 2016…?
Recommendations TAVI SAVR

High-risk patients I - B IIb - B

Intermediate risk
patients

I - A I - B

Low-risk patients IIa B I - B

Partner 1 A-Corevalve US

Corevalve US – Partner II

Notion trial

IdealeIdeale Leitlinien für 2016 ??
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MANAGEMENT OF SEVERE AORTIC STENOSIS

FUTURE OUTLOOK
Vahl et al J Am Coll Cardiol 2016

2012 GUIDELINES ON VALVULAR HEART DISEASE

2014 GUIDELINE FOR THE MANAGEMENT OF

PATIENTS WITH VALVULAR HEART DISEASE

Vielen Dank für Ihre Aufmerksamkeit !


