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RCT of TAVR:  
Chain From High to Low-Risk 

Trial Name STS Score Age 

Inoperable Population 

       PARTNER IB Trial 11.6 83 

High Risk Population 

       PARTNER IA Trial 11.8 84 

       CoreValve US Pivotal Trial 7.4 83 

Intermediate Risk Population 

       PARTNER IIA Trial 5.8 82 

       SURTAVI  4.4 80 

Low Risk Population 

       NOTION Trial 3.0 79 



TAVR: “Rapid Applicability in Real World”  
in Germany from 2007 to 2013 

N Engl J Med 2015;373:2438-47. 



Estimated Global TAVI Procedure 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 



Longevity of Artificial Aortic Valve!!! 

In the near future, young age is not an exclusion 

criteria for TAVR anymore… 

Mechanical 

Surgical Valves 

Lifelong 

Bioprosthetic 

Surgical Valves 

>10 Years 

Bioprosthetic 

TAVR Valves 

>10 Years??? 



Why Durability Issue is So Important? 

• Durability has been and remains the major concern 
before wide-spread adoption of TAVR procedure.  

 In a patient with a life expectancy of 5 to 7 years, 
TAVR is absolutely fine.  

 We should be cautious before widespread 
adoption in patients with a life expectancy of 
more than 10 years. 

 

• TAVR trials in lower-risk patients will include at least 
10-year follow-up.  



„Signal‟ of Poor Durability 

2. Cause Bias!!! 

1. Many cases were treated with early-

generation THV devices  

3. Soft end point for defining THV 

degeneration 

4. No-standardized follow-up echo 

protocol 



Current available data  
about  

THV durability….. 



PARTNER 5-year FU in Lancet 
(March, 2015) 
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The PARTNER Trial (Cohort A):  5-Year Data 

Mack M et al. Lancet 2015;6736(15)60308-7 
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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 

 

 

 



Cohort Derivation and 
Characteristics 

Population characteristics 

• Mean age 84.5 yrs  

• 48% female 

• 95% NYHA class 3-4 

• 92% obstructive CAD 

• Severe AS: AVA 0.65 cm2 

 

• THV size: 52% 23;  48% 26  

• Access: 43% TA ; 57% TF 
 

Survival w/o reintervention 

• 39% at 5 years by non-

adjusted parametric estimate 

 

Successful TAVR 

N = 2,482 

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 

 

 

 

 

 

 

 

No serial post 

implant echo 

N = 78 

7d: 157 2y: 401 

30d: 337 3y: 269 

6m: 258 4y: 308 

1y: 391 5y: 282 

Last echo 

data 



AV Mean Gradient Population Trends: 
Early Post Implant and Midterm to 5 Yrs 

Raw data Population trends 

Early change:  

 12.1 to 9.2 mmHg 

Late change:  

 9.2 to 10.3 mmHg 

     Slope: 0.0018± 0.0039  

Decomposition of 

trends over time 



AV DVI Population Trends: 
Early Post Implant and Midterm to 5 Yrs 

Raw data Population trends 

Early change:  

 0.51 v 0.54 

Late change:  

 0.54 v 0.51 

    Slope: -0.0052 ± 0.0011  

     

Decomposition of 

trends over time 



4D-CT Angiogram of Bioprosthetic Aortic  

Valve 

Hypoattenuating opacity Reduced leaflet motion 



Long-Term Durability; Ongoing Issues 

Makkar, R.R., et al. N Engl J Med 2015;373:2015-24. 



Study design 

890 patients with interpretable CTs were included in the analysis 

RESOLVE registry: 626 patients  

SAVORY registry: 264 patients 

931 patients undergoing CTs 

657 patients underwent CTs in 

the RESOLVE registry 
Cedars-Sinai Medical Center, Los Angeles 

274 patients underwent CTs in 

the SAVORY registry 
Rigshospitalet, Copenhagen 



Valve types and timing of CT 
Time from TAVR to CT vs. SAVR to CT: p<0.0001 

890 patients with interpretable CTs 

Median time from AVR to CT 83 days (IQR 32-281 days) 

752 transcatheter valves  Med

ian time from TAVR to CT  58 

days (IQR 32–236 days) 

138 surgical valves  Med

ian time from SAVR to CT  162 

days (IQR 79–417 days) 



Prevalence of reduced leaflet motion 
Transcatheter vs. surgical bioprosthetic aortic valves: p=0.001 

Reduced leaflet motion was present in 106  

(11.9%) patients 

 

Transcatheter valves 

13.4% (101 out of 752) 

 

Surgical valves 

3.6% (5 out of 138) 



Anticoagulation and reduced leaflet motion 
Anticoagulation vs. antiplatelet therapy 
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Anticoagulation NOACs Warfarin DAPT 

8/224  

(3.6%) 3/107 

(2.8%) 

5/117  

(4.3%) 

31/208  

(14.9%) Anticoagulation vs. DAPT: p<0.0001  

Anticoagulation vs. monoantiplatelet  

therapy: p<0.0001 

63/405 

(15.6%) 

Monoantiplatelet  

therapy 



Impact of initiation of anticoagulation on 

reduced leaflet motion 
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Resolution 

36/36  

(100%) 

• Resolution in 36  

out of 36 patients  

treated with  anti

coagulation  (NO

ACs, n=12;  warf

arin, n=24) 

• Persistence/progres  

sion in 20 out of 22  

patients not treated  

with  anticoagulati

on 

P<0.0001 No change or  

progression 
Resolution No change or 

progression 

0/36 

(0%) 

2/22  

(9.1%) 

20/22 

(89.1%) 

Anticoagulation initiated No anticoagulation initiated 







In Summary… 

• Current data demonstrated that population 

hemodynamic trends show excellent durability of 

the SAPIEN THV without structural deterioration to 

5 years.  

• Subclinical leaflet thrombosis occurred frequently 

in bioprosthetic aortic valves, more commonly in 

TAVR  than in SAVR.  

• Anticoagulation (both NOACs and warfarin), but 

not dual antiplatelet therapy, was effective in 

prevention or treatment of subclinical leaflet 

thrombosis.  



In Summary… 

• We are current doing and waiting longer-term 

follow-up of hemodynamic and clinical data in 

additional RCTs and several registries.  

 

• The question of whether or not anticoagulation 

should be recommended is best answered by the 

two-RCTs (GALILEO and ATLANTIS study) 

assessing the safety and efficacy of routine 

anticoagulation in patients after TAVR.  



In Clinical Viewpoint… 

• Most implanted tissue valves (SAVR and TAVR) 

can be safely treated by a less invasive approach 

(TAVR Valve-in-Valve). 

• High risk/older patients should be safely/effectively 

treated by TAVR.  

• Low risk/young patients should be carefully 

evaluated in trials (PARTNER 3 and EVLOLUTE 

Low-Risk) and in the meantime for them SAVR 

should remain the treatment of choice. 

 


