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3 Questions in Life…. 

• What is worth living 
for? 

 

• What is worth dying 
for? 

 

• Is PFO closure superior 
to medical therapy in 
preventing recurrent 
cryptogenic stroke? 



PFO Device Approval -Roller Coaster 

HDE Approval  “Overuse” 2006 - Removal of 
HDE 



Randomized Trials of PFO Closure vs 
Medical Therapy  

• Evaluation of the STARFlex Septal Closure System in Patients with a 
Stroke and/or Transient Ischemic Attack due to Presumed 
Paradoxical Embolism through a Patent Foramen Ovale – CLOSURE I 
 

• Clinical Trial Comparing Percutaneous Closure of Patent Foramen 
Ovale (PFO) Using the Amplatzer PFO Occluder with Medical 
Treatment in Patients with Cryptogenic Embolism - PC Trial 

 
• Randomized Evaluation of Recurrent Stroke Comparing PFO Closure 

to Established Current Standard of Care Treatment – RESPECT 
 

• Gore HELEX/Gore Septal Occluder and Antiplatelet Medical 
Management for Reduction of Recurrent Stroke or Imaging-
Confirmed TIA in Patients with Patent Foramen Ovale - REDUCE 
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CLOSURE I 

• Evaluation of the STARFlex Septal Closure System in Patients with a Stroke 
and/or Transient Ischemic Attack due to Presumed Paradoxical Embolism 
through a Patent Foramen Ovale  
 

• 2-year superiority trial  
 

• 909 patients from 87 sites over 5 years 
 

• Patients with well-defined and independently                                       
adjudicated TIA were randomized.  
 

• No benefit vs device closure – Effective Closure 86%. Thrombus 1.1%.  
 

• Limitations: Device; Study Design  
 

N Engl J Med 2013;368:1083-91. 



REDUCE 

• 65 investigational sites in the 
US, Canada, UK, Denmark, 
Norway, Sweden, and Finland  

• 664 subjects 

• Enrolment complete Feb ‘15 

• Minimum of two years of 
follow-up evaluations before 
analysis of the study 
endpoints.  

 



REDUCE 

•  Both test and control arms for the study are prescribed 
the same medical therapy (antiplatelets)  

• Avoids confounding effect on study endpoints  
 

•  Subjects are followed for a minimum of two years and 
up to five years after randomization  

• Strokes occurring between years two and five will be included in 
the primary endpoint analysis  

 

•  Neuroimaging is conducted on every subject at two 
years following treatment  

• An assessment of these silent infarcts across treatment arms may 
further support the proof of concept of device closure  

 



Longer-Term Follow-Up Studies 



PC Trial  

• Multicenter, superiority trial in 29 centers in Europe, Canada, 
Brazil, and Australia  

• Intention-to-treat 

• <60 years – PFO and Stroke/TIA with neuroradiologically 
verified cerebral ischaemic lesion  

• 414 patients over 9 years (mean age 44 years) 

• Mean follow-up 4 years 
– Potential Primary Endpoints: n=9 (closure); n=18 (medical) 

– Stroke n=1 (closure); n=5 (medical) 

– Contemporary stroke definition (RESPECT): n=1 (closure); n=7 
(medical) 

N Engl J Med. 2013;368:1083-91 

P=0.07 
 



Primary End Point Analysis  



Subgroup Analyses of Primary End 
Point 



Key Aspects of RESPECT Trial 



RESPECT Trial Population  



RESPECT Primary Endpoint Results 

N Engl J Med. 2013 Mar 21;368(12):1092-100. 



Extended Follow-Up 



















Summary - RESPECT 




