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1 Year Registry F/U Published  
3 Years Post Approval

Circulation 2006; 113: 1434-41

“This analysis of 1-year data…suggests a high 
degree of safety of SES, with a rate of ST similar 
to that observed in clinical trials”



DES – Circa 2006
6 million implants - ? late stent thrombosis

Meta-analysis, DES RCT
Death or Q wave MI
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Maisel NEJM 2007; 356: 981-984.
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DES Information Management       
2006-2007

Industry              
Press Releases

FDA             
Press 

Releases/ 
Patient 

Updates

Medical 
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(JACC)
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Lagerqvist et al NEJM 2007; 356: 1009-19.
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New Swedish Registry 
Results Show No Overall 

Increased Deaths With DES
ESC Press Release 
September 2, 2007



What Has DES History Taught Us?

• Original PM surveillance plan for approved 
DES was reasonable but would have 
benefited from:
– Longer Mandated F/U
– Better Understanding of Physician Stent

Choices
– Better and More Timely Public Reporting



Post-Approval Study Sponsor Proposal
Medtronic Endeavor

Prospective, Multi-center, Non-Randomized
Single Arm, 5-year follow-up
CEC
ST = ARC Definite and Probable
Proposed Sample Size 5300 
o 3300 OUS PROTECT; 2000 US Registry
o Expected Yield 1941 On-Label Patients
o Assumed ST rate 0.5% at 1 year
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Group (BMS) from RCT
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Choice of Control Group – US Study

Sponsor: Compare to Control                             
Group (BMS) from RCT

Post-Approval Study Sponsor Proposal
Medtronic Endeavor

Better Control Would Be 
Concurrent Registry of Non-

Endeavor Stent Patients

Must Ask About MD Reasons  
For Stent Selection



Post-Approval Study Sponsor Proposal
Medtronic Endeavor

“Acceptable” Very Late ST Rates Too High

• Major Objective of Upper 95% CI for VLST < 
1% for each 12 month period beginning at 12 M

• This would accept a 4% VLST rate at 5 years 



Excess 
Stent

Thrombosis

Number of 
Stents

Market 
Share

90001.8 million30%

75001.5 million25%

60001.2 million20%

54001.08 million18%

4500900,00015%

Implications of Small Increased Risk 
Assumes: 6 million Stent Implants                 

Excess 0.5% Risk in DES Group
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TAXUS Registries > 7000; Cordis Registries > 20,000



Post-Approval Study Sponsor Proposal
Medtronic Endeavor

Delay in Public Reporting of Study Findings

• “Blinding” results for 3 years is unnecessary and 
needlessly delays public access to data.  

• Annual reports should be made public at time of 
submission to FDA.



Recommendations
Registry of ~10,000 PCI Patients (BMS 
and DES)                        
Reason for MD Stent Choice
Blinded Endpoint Adjudication
> 3 Year Follow-up
Public Release of Data Upon 

Submission to FDA



Conclusion

• Impossible to Identify All Safety Issues 
With a Device Prior to Device Approval

• We Can Do Better:
– Larger Studies
– Longer Studies
– Better Understanding of Physician Choices
– More Timely Public Reporting



Drug Eluting Stents

Post Market Surveillance

William H. Maisel, MD, MPH
Cardiovascular Division

Beth Israel Deaconess Medical Center
Harvard Medical School

Boston, MA


