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-  660 patients, 220 patients per group 
-  Randomization: Amplatzer; CardioSEAL-STARflex, and Helex 

occluder 
-  Follow-Up: 5 years 
-  TEE at 1- and 6-month follow-up 
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P=NS 





PC	  TRIAL	  -‐	  PATIENT	  FLOW	  
414	  PATIENTS	  	  

ELIGIBLE	  FOR	  THE	  STUDY	  

ALLOCATED	  TO	  PFO	  CLOSURE	  (N=204)	  
	  	  Received	  allocated	  interven;on	  (n=191)	  
	  	  Did	  not	  receive	  allocated	  interven;on	  (n=13)	  

	  No	  PFO	  (n=1)	  
	  Withdrawn	  due	  to	  co-‐morbidity	  (n=3)	  
	  Logis;cal	  problems	  (n=1)	  
	  Refused	  PFO	  closure	  (n=3)	  

ALLOCATED	  TO	  MEDICAL	  THERAPY	  (N=210)	  
	  	  Received	  allocated	  interven;on	  (n=200)	  
	  	  Did	  not	  receive	  allocated	  interven;on	  (n=10)	  

	  Logis;cal	  problems	  (n=4)	  
	  Received	  PFO	  closure	  (n=6)	  

FOLLOW	  –	  UP	  COMPLETE	  
	  	  Up	  to	  3	  years	  (n=23)	  	  	  	  	  	  	  	  	  Up	  to	  4	  years	  (n=21)	  
	  	  Up	  to	  5	  years	  (n=127)	  	  	  	  	  	  Deceased	  (n=2)	  
FOLLOW	  –	  UP	  INCOMPLETE	  
	  	  Withdrew	  (n=7)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Lost	  to	  follow-‐up	  (n=24)	  

FOLLOW	  –	  UP	  COMPLETE	  
	  	  Up	  to	  3	  years	  (n=27)	  	  	  	  	  	  	  	  	  Up	  to	  4	  years	  (n=24)	  
	  	  Up	  to	  5	  years	  (n=117)	  	  	  	  	  	  Deceased	  (n=0)	  
FOLLOW	  –	  UP	  INCOMPLETE	  
	  	  Withdrew	  (n=11)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Lost	  to	  follow-‐up	  (n=31)	  

ANALYSIS	  FOR	  PRIMARY	  ENDPOINT	  (N=204)	  
	  	  Censored	  at	  ;me	  of	  loss	  to	  follow-‐up,	  	  
	  	  or	  withdrawal	  (n=31)	  

ANALYSIS	  FOR	  PRIMARY	  ENDPOINT	  (N=210)	  
	  	  Censored	  at	  ;me	  of	  loss	  to	  follow-‐up,	  	  
	  	  or	  withdrawal	  (n=42)	  

Windecker et al. NEJM 2013 



PRIMARY	  COMPOSITE	  ENDPOINT	  
DEATH	  FROM	  ANY	  CAUSE,	  NON-‐FATAL	  STROKE,	  	  

TIA	  AND	  PERIPHERAL	  EMBOLISM	  
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204	   186	   181	   163	   142	   110	  PFO	  CLOSURE	  
210	   185	   170	   159	   131	   90	  MEDICAL	  THERAPY	  NO.	  AT	  RISK	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0	   1	   2	   3	   4	   5	  

YEARS AFTER RANDOMIZATION 

HR	  0.63	  (0.24-‐1.62,	  p=0.34)	  

RRR	  37%	  



SECONDARY	  ENDPOINT	  
STROKE	  
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204	   188	   183	   167	   146	   112	  PFO	  CLOSURE	   210	   187	   175	   164	   134	   92	  MEDICAL	  THERAPY	  
NO.	  AT	  RISK	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0	   1	   2	   3	   4	   5	  

YEARS AFTER RANDOMIZATION 

HR	  0.20	  (0.02-‐1.72,	  p=0.14)	  

RRR	  80%	  



RESPECT TRIAL 



Subject Distribution 

1. Aspirin + clopidogrel was removed from the protocol in 2006 based on changes to the AHA/ASA treatment guidelines 
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TEE with bubble study at 6 months 

Caroll et al. NEJM 2013 



Baseline Characteristics 

1.  Statistics are represented as either mean (standard deviation) or percentages  
2.  Based on a 2-sample t-test (age), Wilcoxon-Mann-Whitney test (days from stroke to  

date randomized), and Fisher’s Exact test (sex) 
3.  Numbers vary by site; Age N=968; Shunt N=969 
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4. 



Serious Adverse Events Adjudicated as 
Related to Procedure, Device, or Study 

1.  For all AE’s, atrial fibrillation occurred in 3.0% versus 1.5%  in the device and medical groups respectively, p=0.13 
2.  Pericardial tamponade is a subset of major bleeds, and thus counted in the major bleed category as well 
3.  For all SAEs, pulmonary embolism occurred in 1.2% and 0.2% in device and medical groups, respectively, p=0.124 
4.  1 case of right atrial thrombus resulted in abandonment of device implant procedure (no device received); 1 case of right atrial thrombus (located inferiorly) not attached to device 

detected in patient with DVT and PE 4 months after procedure 
5.  1 ischemic stroke one week post implant; 1 five months post implant with finding of severe shunting related to previously undiagnosed sinus venosus defect, requiring surgical closure 
6.  For all SAEs, there were 3 device group deaths (0.6%) and 6 medical group deaths (1.2%) all of which were not study related, p= 0.334 
7.  P-values are calculated using Fisher’s Exact test 
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Device Performance 

1.  Defined as successful delivery and release of the device for subjects in whom the delivery system was introduced into the body 
2.  Defined as successful implantation with no reported in-hospital serious adverse events 
3.  Defined as complete obliteration or trivial residual shunting (Grade 0 or I at rest and Valsalva) at 6 months, adjudicated by echo core lab 

17 

Maximum Residual Shunting 
at Rest and Valsalva at 6 Months 

Grade 0: 72.7% 
Grade 1: 20.8% 
Grade 2-3: 6.5% 



Treatment Exposure and Follow-up 

1.  P-value calculated using Wilcoxon-Mann-Whitney test  

!  Total population with greater than 2,550 years of follow-up 
!  Device group had greater follow-up (fewer drop-outs) 

!  48 drop-outs in the device group versus 90 in the medical group 
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-  Intention to Treat (primary analysis) 
-  All patients according to the group to which they were randomly 

assigned  
  - PFO closure: 499 pts 
  - Medical tx: 481 pts 

-  Per protocol analysis 
-  Patients who received the randomly assigned treatment 

-  - PFO closure: 471 pts 
-  - Medical tx: 473 

-  As treated analysis 
-  Patients who actually received a protocol-approved treatment, 

regardless of initial randomization 
-  - PFO closure: 474 pts 
-  - Medical tx: 484 pts 



Primary Endpoint Analysis – ITT Cohort 
50.8% risk reduction of stroke in favor of device  

1.  Cox model used for analysis  
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! 3/9 device group patients did not have a device at time of 
endpoint stroke 



Primary Endpoint Analysis – Per Protocol Cohort  
63.4% risk reduction of stroke in favor of device   

21 
1.  Cox model used for analysis  

!  The Per Protocol (PP) cohort includes patients who adhered to the 
requirements of the study protocol  



Primary Endpoint Analysis – As Treated Cohort  
72.7% risk reduction of stroke in favor of device  
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1.  Cox model used for analysis  

!  The As Treated (AT) cohort demonstrates the treatment effect by 
classifying subjects into treatment groups according to the treatment 
actually received, regardless of the randomization assignment 



Totality of Evidence and NNT 
46.6%-72.7% risk reduction of stroke in favor of device  

1.  P-values: ITT Raw Count is calculated using Fisher’s Exact test; all other P-values are calculated using log-rank test 
2.  The NNT is the average number of subjects that need to be treated with the AMPLATZER™ PFO Occluder in order to prevent one stroke in the respective time intervals. The NNT is 

calculated as the reciprocal of the difference between the control arm and device arm event rates 
3.  Calculated using the Kaplan-Meier estimated event rates for each treatment group 

Totality of Evidence 

Number Needed to Treat (NNT) 
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Subpopulation Differential Treatment Effect 

24 



Subpopulation Differential Treatment Effect 
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Recurrent Cerebral Infarct Size1 
Methods pre-specified; analysis post-hoc 

1.  Recurrent infarct size reported on primary endpoint population 
2.  P-value based on Fisher’s Exact test 
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!  This exploratory analysis of site-reported recurrent cerebral infarct 
size is provocative in suggesting that recurrent ischemic strokes in 
the medical versus device group are not only more frequent but 
also larger 







-  Atrial Septal Anevrysm 
-  Severe shunt- 

-    




