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Current Indications for UseCurrent Indications for Use 

��  K063630 (January 26, 2007):K063630 (January 26, 2007): 

TheThe AtriCureAtriCure Ablation System is intended toAblation System is intended to ablate softablate soft 
tissues during general surgerytissues during general surgery using radiofrequencyusing radiofrequency 
energy.energy. 

��  K101174 (November 12, 2010):K101174 (November 12, 2010): 

TheThe AtriCureAtriCure Bipolar System including Synergy DualBipolar System including Synergy Dual 
Electrode Clamps is intended for theElectrode Clamps is intended for the ablation of cardiacablation of cardiac 
tissue during surgerytissue during surgery.. 



6 

Use of Device for Treatment of AFUse of Device for Treatment of AF 

��  Current indication does not include treatment of atrialCurrent indication does not include treatment of atrial 
fibrillation (AF)fibrillation (AF) 

��  FDA does not regulate practice of medicineFDA does not regulate practice of medicine 
��  Federal Food, Drug and Cosmetic ActFederal Food, Drug and Cosmetic Act 

Sec. 906 (21 USCSec. 906 (21 USC §§ 396)396) 
Nothing in this Act shall be construed to limit orNothing in this Act shall be construed to limit or 
interfere with the authority of a health care practitionerinterfere with the authority of a health care practitioner 
to prescribe or administer any legally marketed deviceto prescribe or administer any legally marketed device 
to a patient for any condition or disease within ato a patient for any condition or disease within a 
legitimate health care practitionerlegitimate health care practitioner--patient relationshippatient relationship 
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Proposed Indications for UseProposed Indications for Use 

TheThe AtriCureAtriCure Synergy Ablation System isSynergy Ablation System is 
intended to ablate cardiac tissue for theintended to ablate cardiac tissue for the 
treatment oftreatment of persistent or longstandingpersistent or longstanding 
persistent atrial fibrillationpersistent atrial fibrillation in patients who arein patients who are 
undergoing openundergoing open concomitant coronary arteryconcomitant coronary artery 
bypass grafting and/or valve replacement orbypass grafting and/or valve replacement or 
repairrepair.. 
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Device BackgroundDevice Background 

��  AtriCureAtriCure Synergy AblationSynergy Ablation 
SystemSystem 
��  Synergy AblationSynergy Ablation 

ClampClamp 
��  Ablation and SensingAblation and Sensing 

Unit (ASU)Unit (ASU) 
��  Isolator Switch MatrixIsolator Switch Matrix 

��  No device changesNo device changes 
introduced in this PMAintroduced in this PMA 
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Regulatory History: SurgicalRegulatory History: Surgical 
Ablation StudiesAblation Studies 

�� 1010--year history of Cox Maze IV procedureyear history of Cox Maze IV procedure 
�� Difficult enrollment in randomized controlledDifficult enrollment in randomized controlled 

trialstrials 
�� Alternative designs attemptedAlternative designs attempted 
�� RESTORE studyRESTORE study –– matched concurrentmatched concurrent 

controls without AFcontrols without AF 
�� FDA and sponsor agreed to single armFDA and sponsor agreed to single arm--studystudy 
�� ABLATE studyABLATE study 
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Regulatory MilestonesRegulatory Milestones 

2003 2004 2007 2008 2009 2010 2011 

1st ABLATE 
enrollment 
Feb 2008 

G070080 
ABLATE 
Approved 
Jun 2007 

G020237 
RESTORE 
Approved 
Nov 2003 

1st RESTORE 
enrollment 
May 2004 

First PMA 
Module 

Received 
Nov 2008 

Clinical PMA 
Module 

Received 
Dec 2010Interim Analysis: 

Stop Enrollment 
Jul 2009 

ABLATE CAP/AF 
Registry 

Approved 
Apr 2010 

Long-term 
Rhythm 

Assessment 
Added 

Jun 2010 

Institutional 
Registry Data 
Discussed 
Jul 2010 
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PrePre--Clinical ReviewClinical Review 

�� PrePre--clinical testing includedclinical testing included 
�� Biocompatibility testingBiocompatibility testing 
�� Electrical, mechanical, and environmentalElectrical, mechanical, and environmental inin--

vitrovitro bench testingbench testing 
�� Sterilization testingSterilization testing 
�� Packaging and ShelfPackaging and Shelf--life testinglife testing 
�� Animal testingAnimal testing 

�� No outstanding preNo outstanding pre--clinical issuesclinical issues 
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ABLATE Study OverviewABLATE Study Overview 
��  Single arm, nonrandomizedSingle arm, nonrandomized 

��  Permanent AF, concomitant CABG and/or valve surgeryPermanent AF, concomitant CABG and/or valve surgery 
��  9 centers9 centers 
��  5050--100 subjects100 subjects 
��  Bayesian adaptive design with a nonBayesian adaptive design with a non--informative prior for sampleinformative prior for sample 

size determinationsize determination 
��  Primary effectiveness endpointPrimary effectiveness endpoint 

��  Rate of freedom from AF while off Class I or III antiRate of freedom from AF while off Class I or III anti--arrhythmicarrhythmic 
drugs at 6 months post procedure assessed with a 24drugs at 6 months post procedure assessed with a 24--hrhr HolterHolter 

��  Performance goal: 60%Performance goal: 60% 
��  Primary safety endpointPrimary safety endpoint 

��  Rate of major adverse events (death, stroke, MI, TIA or bleed) aRate of major adverse events (death, stroke, MI, TIA or bleed) att 
30 days post procedure30 days post procedure 

��  Performance goal: 18.95%Performance goal: 18.95% 
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Target PopulationTarget Population 

�� ABLATE inclusion criterion:ABLATE inclusion criterion: 

Subject has history ofSubject has history of permanentpermanent atrial fibrillationatrial fibrillation 
(AF in which cardioversion (electrical and/or(AF in which cardioversion (electrical and/or 
pharmacologic) has failed or has not beenpharmacologic) has failed or has not been 
attempted)attempted) as defined by the 2006as defined by the 2006 
ACC/AHA/ESC Guidelines.ACC/AHA/ESC Guidelines. 
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AF Classification in ClinicalAF Classification in Clinical 
GuidelinesGuidelines 

AF ClassificationAF  Classification 2006 ACC/AHA/ESC2006 ACC/AHA/ESC 

GuidelinesGuidelines 

2007 HRS Consensus2007 HRS  Consensus 

StatementStatement 
ParoxysmalParoxysmal SelfSelf‐‐terminating within 7 daysterminating within 7 days  Recurrent episodes thatRecurrent episodes  that  

terminate spontaneouslyterminate  spontaneously  

within 7 dayswithin 7 days  

PersistentPersistent Not selfNot  self‐‐terminating within 7terminating within 7 
days, or is terminateddays, or is  terminated 
electrically orelectrically  or 

pharmacologicallypharmacologically  

Sustained beyond 7 days, orSustained beyond  7  days,  or 

necessitating pharmacologicnecessitating  pharmacologic 

or electrical cardioversionor electrical  cardioversion 

LongstandingLongstanding  

persistentpersistent  

Continuous, > 1Continuous,  > 1‐‐yearyear  

durationduration  

PermanentPermanent  Cardioversion has failed orCardioversion  has  failed  or 

has not been attemptedhas  not  been  attempted  

A decision has been madeA decision has  been  made  

not to pursue sinus rhythmnot  to  pursue  sinus  rhythm  
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Enrolled PopulationEnrolled Population 
�� FDA interpretation ofFDA interpretation of ““Permanent AFPermanent AF”” (per 2006 ACC(per 2006 ACC

guidelines):guidelines): 
continuouscontinuous AF ofAF of long durationlong duration (e.g., greater than one(e.g., greater than one
year) in whichyear) in which cardioversion has failedcardioversion has failed or has not beenor has not been 
attemptedattempted 

�� Sponsor had enrolled subjects with paroxysmal, persistentSponsor had enrolled subjects with paroxysmal, persistent
and longstanding persistent AF (2007 HRS definitions)and longstanding persistent AF (2007 HRS definitions) 

�� Sponsor formally classified subjects per current 2007 HRSSponsor formally classified subjects per current 2007 HRS
definitionsdefinitions 
�� 4 paroxysmal4 paroxysmal 
�� 22 persistent22 persistent 
�� 29 longstanding persistent29 longstanding persistent 
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Proposed Target PopulationProposed Target Population 

TheThe AtriCureAtriCure Synergy Ablation System is intended toSynergy Ablation System is intended to 
ablate cardiac tissue for the treatment ofablate cardiac tissue for the treatment of persistent orpersistent or 
longstanding persistent atrial fibrillationlongstanding persistent atrial fibrillation in patients whoin patients who 
are undergoing open concomitant coronary arteryare undergoing open concomitant coronary artery 
bypass grafting and/or valve replacement or repair.bypass grafting and/or valve replacement or repair. 

��  Data are presented for all Treated subjects and NonData are presented for all Treated subjects and Non--
Paroxysmal AF (persistent and longstanding persistentParoxysmal AF (persistent and longstanding persistent 
AF) subjectsAF) subjects 
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Primary Discussion PointsPrimary Discussion Points 

��  Interpretation of safety resultsInterpretation of safety results 

��  Interpretation of effectiveness resultsInterpretation of effectiveness results 

��  LateLate antiarrhythmicantiarrhythmic drug (AAD) washoutdrug (AAD) washout 

��  Late cardioversionLate cardioversion 

��  Current definitions of AF treatment successCurrent definitions of AF treatment success 

��  NonNon--compliance with ablation procedurecompliance with ablation procedure 

��  LongLong--term effectivenessterm effectiveness 

��  Appropriate target populationAppropriate target population 

��  PostPost--approval study considerationsapproval study considerations 
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FDA PresentationsFDA Presentations 
��  Dr. Soma KalbDr. Soma Kalb 

IntroductionIntroduction 

��  Dr. Weihua CaoDr. Weihua Cao 
Statistical ConsiderationsStatistical Considerations 

��  Dr. Adam SaltmanDr. Adam Saltman 
Clinical Results and ConsiderationsClinical Results and Considerations 

��  Dr. Dale TavrisDr. Dale Tavris 
PostPost--Approval Study ConsiderationsApproval Study Considerations 

��  Dr. Soma KalbDr. Soma Kalb 
ConclusionsConclusions 
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ABLATE StudyABLATE Study 
StatisticalStatistical 

ConsiderationsConsiderations 
Weihua Cao, Ph.D.Weihua Cao, Ph.D. 

Division of BiostatisticsDivision of Biostatistics 
Office of Surveillance and BiometricsOffice of Surveillance and Biometrics 
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OutlineOutline 

�� Overview of Bayesian statisticsOverview of Bayesian statistics 
�� Study designStudy design 
�� PrePre--specified hypotheses for primary endpointsspecified hypotheses for primary endpoints 
�� Sample size adaptationSample size adaptation 
�� Interim analysesInterim analyses 
�� Study resultsStudy results 
�� SummarySummary 
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Bayesian Statistics OverviewBayesian Statistics Overview 
��  An approach for learning from evidence as itAn approach for learning from evidence as it 

accumulates.accumulates. 
��  BayesBayes’’ TheoremTheorem: combine prior information with current: combine prior information with current 

information on a quantity of interest (e.g., AE rate).information on a quantity of interest (e.g., AE rate). 
��  At the conclusion of the current study, the informationAt the conclusion of the current study, the information

about the quantity of interest is summarized by aabout the quantity of interest is summarized by a
posterior distribution, and Bayesian inferences are basedposterior distribution, and Bayesian inferences are based
on it.on it. 

��  Prior information on quantity of interest comes from:Prior information on quantity of interest comes from: 
��  Information from previous comparable studiesInformation from previous comparable studies 
��  subjective ideas prior to running the studysubjective ideas prior to running the study 
��  ““NoNo”” prior information: nonprior information: non--informative prior caninformative prior can

represent lack of information.represent lack of information. 
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Hypothetical Prior DistributionHypothetical Prior Distribution 
on an Adverse Event Rateon an Adverse Event Rate 

Adverse Event Rate 

Hypothetical target = 0.40 

Prior Probability that AE < 0.40 = 0.65 

0.65 
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Learning from Data
Prior 

Data: 1 in 10 
patients with AEs 

Bayes Theorem 

Study (n=10) 

Posterior: 
the updated prior 
distribution after 
seeing the current data 

0.0 0.4 0.2 1.0 0.6 0.8 

Adverse Event Rate 

Adverse Event Rate 

0.65 

0.96 



24 

Study DesignStudy Design 

�� Prospective, singleProspective, single--arm,arm, unblindedunblinded,, multicentermulticenter 
trialtrial 

�� IDE sites: up to 20 US sites (9 enrolled)IDE sites: up to 20 US sites (9 enrolled) 

�� Primary safety endpoint: rate ofPrimary safety endpoint: rate of MAEsMAEs (death,(death, 
stroke, MI, TIA and excessive bleeding)stroke, MI, TIA and excessive bleeding) 
occurring within the initial 30 days postoccurring within the initial 30 days post 
procedure or discharge (whichever is later)procedure or discharge (whichever is later) ------ qqTT 
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Study Design (ContStudy Design (Cont’’)) 

�� Primary effectiveness endpoint: the proportion ofPrimary effectiveness endpoint: the proportion of 
subjects that are free of atrial fibrillation while offsubjects that are free of atrial fibrillation while off 
of anyof any antiarrhythmicantiarrhythmic medication (Class I or III)medication (Class I or III) 
at six months post procedureat six months post procedure ------ ppTT 
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Statistical HypothesisStatistical Hypothesis 

�� Primary safety endpoint:Primary safety endpoint: 
��  HH00:: qqTT ≥≥  18.95% vs.18.95% vs. HHaa:: qqTT < 18.95%< 18.95% 
��  The null hypothesis is rejected if the posteriorThe null hypothesis is rejected if the posterior 

probability that the MAE rateprobability that the MAE rate qqTT is less than 18.95%is less than 18.95% 
exceeds 0.95exceeds 0.95 

P(qP(qTT < 18.95% | data)< 18.95% | data) ≥≥ 0.950.95 
�� Prior distribution onPrior distribution on qqTT : non: non--informativeinformative 

(uniform)(uniform) 
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Statistical Hypothesis (ContStatistical Hypothesis (Cont’’)) 

�� Primary effectiveness endpoint:Primary effectiveness endpoint: 
��  HH00:: ppTT ≤≤  60% vs.60% vs. HHaa:: ppTT > 60%> 60% 
��  The null hypothesis is rejected if the posteriorThe null hypothesis is rejected if the posterior 

probability that the sixprobability that the six--month success ratemonth success rate ppTT 
exceeds 60% is greater than 0.975exceeds 60% is greater than 0.975 

P(pP(pTT > 60% | data)> 60% | data) ≥≥ 0.9750.975 
�� Prior distribution onPrior distribution on ppTT : non: non--informativeinformative 

(uniform)(uniform) 
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Sample Size AdaptationSample Size Adaptation 

��  Sample size targeted between 50 and 100 subjectsSample size targeted between 50 and 100 subjects 

��  Bayesian adaptive design to determine sample sizeBayesian adaptive design to determine sample size 
��  First interim analysis: 50 patients enrolled, 20 patientsFirst interim analysis: 50 patients enrolled, 20 patients 

reached 6reached 6--month endpointmonth endpoint 
��  Repeated after every five patients were through 30Repeated after every five patients were through 30 

daysdays 
��  A maximum of 10 interim looksA maximum of 10 interim looks 
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Sample Size Adaptation (ContSample Size Adaptation (Cont’’)) 

��  At each interim analysis, calculate the predictiveAt each interim analysis, calculate the predictive 
probability of trial success for two scenarios:probability of trial success for two scenarios: 
1)1) assuming enrollment stops and all currently enrolledassuming enrollment stops and all currently enrolled 

patients are followed to six months (patients are followed to six months (for successfor success)) 
2)2) assuming enrollment continues to the maximumassuming enrollment continues to the maximum 

sample size, 100 patients, and all are followed to sixsample size, 100 patients, and all are followed to six 
months (months (for futilityfor futility)) 

��  Trial success requires meeting both the primaryTrial success requires meeting both the primary 
effectiveness and safety endpoints.effectiveness and safety endpoints. 
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Predictive ProbabilityPredictive Probability 
��  Predictive probability was used to decide:Predictive probability was used to decide: 

��  Stop enrollment, wait 6 months and do final analysisStop enrollment, wait 6 months and do final analysis 
��  Stop trial for futilityStop trial for futility 
��  Continue enrollmentContinue enrollment 

��  Predictive probability is calculated according to prePredictive probability is calculated according to pre--
specified rules agreed upon between FDA and thespecified rules agreed upon between FDA and the 
sponsor.sponsor. 

��  Predictive probability is only for sample size adaptation,Predictive probability is only for sample size adaptation, 
not for making of study successnot for making of study success decision.decision. 
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Predictive Probability atPredictive Probability at 
5555--patientspatients 

��  First interim look conducted when 55 patients had beenFirst interim look conducted when 55 patients had been 
enrolledenrolled 

��  All 55 patients had 30All 55 patients had 30--day safety outcomesday safety outcomes 

��  the primary safety endpoint was metthe primary safety endpoint was met 

��  The predictive probability of meeting the effectivenessThe predictive probability of meeting the effectiveness 
endpoint with the current sample size was calculated toendpoint with the current sample size was calculated to 
be 0.988be 0.988 

��  The predictive probability of trial success is 0.988, whichThe predictive probability of trial success is 0.988, which 
exceeds the threshold of 0.9, and accrual was stoppedexceeds the threshold of 0.9, and accrual was stopped 
for probable success.for probable success. 
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Predictive Probability with NonPredictive Probability with Non--
paroxysmal Subjectsparoxysmal Subjects 

��  In order to determine the effect of having enrolledIn order to determine the effect of having enrolled 
paroxysmal patients on stopping the trial, a retrospectiveparoxysmal patients on stopping the trial, a retrospective 
interim analysis was conducted when the 50th noninterim analysis was conducted when the 50th non--
paroxysmal subject was enrolled in the trial.paroxysmal subject was enrolled in the trial. 

��  Had we only used nonHad we only used non--paroxysmal subjects at the firstparoxysmal subjects at the first 
interim look, enrollment would have continued.interim look, enrollment would have continued. 

PredPred probprob ofof 
meetingmeeting 

effectivenesseffectiveness 

PredPred probprob ofof 
meeting safetymeeting safety 

PredPred probprob ofof 
trial successtrial success 

Current n (Test forCurrent n (Test for 
probable success)probable success) 0.5500.550 0.0000.000 0.0000.000 

Maximum n (TestMaximum n (Test 
for futility)for futility) 0.8260.826 0.6820.682 0.5640.564 
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Type I Error RateType I Error Rate 
��  Due to interim looks, Type I error rate may be inflated.Due to interim looks, Type I error rate may be inflated. 

��  Type I error rate for the primary safety endpoint wasType I error rate for the primary safety endpoint was 
inflated from 5% to 6.1%.inflated from 5% to 6.1%. 

��  Type I error rate for primary effectiveness endpoint wasType I error rate for primary effectiveness endpoint was 
inflated from 2.5% to 2.6%.inflated from 2.5% to 2.6%. 

��  However, study conclusions for the primary safety andHowever, study conclusions for the primary safety and 
effectiveness endpoints are not affected.effectiveness endpoints are not affected. 



34 

Primary Safety Endpoint ResultPrimary Safety Endpoint Result 

�� Treated patients: 55 subjectsTreated patients: 55 subjects 

�� 55 MAEsMAEs: 2 deaths, 2 excessive bleedings, and: 2 deaths, 2 excessive bleedings, and 
1 stroke (1 stroke (9.1%9.1%)) 

�� Posterior probabilityPosterior probability 

P(qP(qTT < 18.95% | trial data) =0.967 > 0.95< 18.95% | trial data) =0.967 > 0.95 

�� Upper bound of the oneUpper bound of the one--sided 95% Bayesiansided 95% Bayesian 
credible interval forcredible interval for qqTT:: 17.9%17.9% 
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Primary Safety Endpoint ResultPrimary Safety Endpoint Result 
(Cont(Cont’’)) 

Safety Rate 
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Primary Safety Endpoint Result: NonPrimary Safety Endpoint Result: Non--
paroxysmalparoxysmal 

�� NonNon--paroxysmal AF: 51 subjectsparoxysmal AF: 51 subjects 

�� 55 MAEsMAEs: 2 deaths, 2 excessive bleedings, and: 2 deaths, 2 excessive bleedings, and 
1 stroke (1 stroke (9.8%9.8%)) 

�� Posterior probabilityPosterior probability 

P(qP(qTT < 18.95% | trial data) =0.946 < 0.95< 18.95% | trial data) =0.946 < 0.95 

�� Upper bound of the oneUpper bound of the one--sided 95% Bayesiansided 95% Bayesian 
credible interval forcredible interval for qqTT :: 19.2%19.2% 
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Primary Effectiveness EndpointPrimary Effectiveness Endpoint 
ResultResult 

�� Treated patients: 50 subjects with 6Treated patients: 50 subjects with 6--month datamonth data 

�� 37 effectiveness successes (37 effectiveness successes (74%74%)) 

�� Posterior probabilityPosterior probability 

P(pP(pTT > 60% | trial data) =0.978 > 0.975> 60% | trial data) =0.978 > 0.975 

�� Lower bound of the oneLower bound of the one--sided 97.5%sided 97.5% 
Bayesian credible interval forBayesian credible interval for ppTT :: 60.4%60.4% 



38 

Primary Effectiveness EndpointPrimary Effectiveness Endpoint 
Result (ContResult (Cont’’)) 

Effectiveness Rate 
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Primary Effectiveness EndpointPrimary Effectiveness Endpoint 
Result: Impact of Missing DataResult: Impact of Missing Data 

��  5 subjects excluded from the analysis: 2 deaths < 305 subjects excluded from the analysis: 2 deaths < 30 
days, 2 deaths between 30 days and 6 month, and 1days, 2 deaths between 30 days and 6 month, and 1 
withdrawal at 30 days.withdrawal at 30 days. 

��  Tipping point analysis conductedTipping point analysis conducted 
��  need at least 4 successes out of the 5 unobservableneed at least 4 successes out of the 5 unobservable 

subjects to meet the effectiveness objectivesubjects to meet the effectiveness objective 
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Tipping Point Analysis for AllTipping Point Analysis for All 
Treated PatientsTreated Patients 

0 1 2 3 4 5 
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Primary Effectiveness EndpointPrimary Effectiveness Endpoint 
Result: NonResult: Non--paroxysmalparoxysmal 

��  46 non46 non--paroxysmal subjects with 6paroxysmal subjects with 6--month datamonth data 

��  34 effectiveness successes (34 effectiveness successes (73.9%73.9%)) 

��  Posterior probabilityPosterior probability 

P(pP(pTT > 60% | trial data) =0.972 < 0.975> 60% | trial data) =0.972 < 0.975 

��  Lower bound of the oneLower bound of the one--sided 97.5% Bayesiansided 97.5% Bayesian 
credible interval forcredible interval for ppTT :: 59.7%59.7% 

��  5 missing observations were excluded5 missing observations were excluded 

��  Tipping point analysis: need 4 successes out of 5Tipping point analysis: need 4 successes out of 5 
unobservable subjectsunobservable subjects 
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Tipping Point Analysis for NonTipping Point Analysis for Non--
paroxysmal Patientsparoxysmal Patients 

1 2 
43 

5 

0 
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SponsorSponsor’’s Analysis of Nons Analysis of Non--
paroxysmal patientsparoxysmal patients 

�� The sponsor analyzed the nonThe sponsor analyzed the non--paroxysmalparoxysmal 
patients by combining ABLATE and thepatients by combining ABLATE and the ABLATEABLATE 
AFAF registryregistry together.together. 

�� FDA finds this combined analysisFDA finds this combined analysis 
problematicproblematic and the statistical inference unand the statistical inference un-­
interpretable (asinterpretable (as the combined analysisthe combined analysis is postis post--
hoc and no alpha was allocated for thishoc and no alpha was allocated for this 
analysis).analysis). 
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SummarySummary 

�� Enrollment would have continued if only nonEnrollment would have continued if only non--
paroxysmal subjects were used at the firstparoxysmal subjects were used at the first 
interim look.interim look. 

�� The primary safety and effectiveness endpointsThe primary safety and effectiveness endpoints 
were met, ignoring the effect of missing data.were met, ignoring the effect of missing data. 

�� The primary safety and effectiveness endpointsThe primary safety and effectiveness endpoints 
were not met for nonwere not met for non--paroxysmal patients.paroxysmal patients. 
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FDA PresentationFDA Presentation 
to the Advisory Panel onto the Advisory Panel on 

Circulatory Devices:Circulatory Devices: 
Clinical AspectsClinical Aspects 

PMA P100046PMA P100046 
AtriCureAtriCure Synergy Ablation SystemSynergy Ablation System 

Adam E. Saltman, M.D., Ph.D.Adam E. Saltman, M.D., Ph.D.
Medical Officer, CDRH/ODE/DCDMedical Officer, CDRH/ODE/DCD 
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Some Clinical ExperienceSome Clinical Experience 

47 

Procedure N PAR PER LSP Success F/U 

Akpinar 2006 CABG 33 36% 64% PRM: 58.1% 6 mo 

Beyer 2009 Lone 100 39% 29% 32% PRS: 96% 
PRM: 71% 

13.6 mo 

Doty 2007 CABG, MVR, AVR, TVR 65 32% 68% 79.6% 6 mo 

Edgerton 2006 Lone 47 74% 26% PRM: 71.4% 6 mo 

Edgerton 2010 Lone 52 100% 86.3% 6 mo 

Gillinov 2004 MVR 108 25% 26% 49% 85% 3 mo 

Melby 2006 Lone 32%, Concomitant 
68% 

100 59% 7% 34% 91% 12 mo 

Mokadam 2005 Lone 57%, Concomitant 
43% 

30 63% 37% 96% 12 mo 

Sternik 2010 MVR 192 15% 37% 49% 86% 6 mos 

Sternik 2006 Lone 60 54% 46% 80% ? 

Suwalski 2007 Lone 6 100% 100% 3 mos 

Weimar 2011 Lone 100 31% 6% 63% 93% 6 mos 

PAR=Paroxysmal, PER = Persistent, 
LSP = Longstanding Persistent 



48

IDE Clinical StudyIDE Clinical Study 

�� ABLATE:ABLATE: AtriCureAtriCure Synergy Bipolar RF EnergySynergy Bipolar RF Energy 
Lesions for Permanent Atrial FibrillationLesions for Permanent Atrial Fibrillation 
Treatment during Concomitant, OnTreatment during Concomitant, On--Pump,Pump, 
Endo/Endo/EpicardialEpicardial Cardiac SurgeryCardiac Surgery 

48 
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IDE Clinical StudyIDE Clinical Study 

�� Key I/E criteriaKey I/E criteria 
�� Analysis populationAnalysis population 
�� EndpointsEndpoints 
�� Primary EffectivenessPrimary Effectiveness 
�� Primary SafetyPrimary Safety 
�� Secondary Effectiveness and SafetySecondary Effectiveness and Safety 

�� ProceduresProcedures 
�� Results and Additional analysesResults and Additional analyses 

49 
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Inclusion / Exclusion CriteriaInclusion / Exclusion Criteria 
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Analysis PopulationsAnalysis Populations 
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AF ClassificationAF Classification 2006 ACC/AHA/ESC2006 ACC/AHA/ESC 
GuidelinesGuidelines 

2007 HRS Statement2007 HRS Statement 

Paroxysmal Self-terminating within 7 
days 

Recurrent episodes that 
terminate spontaneously 
within 7 days 

PersistentPersistent Not selfNot self--terminating within 7terminating within 7 
days, or is terminateddays, or is terminated 
electrically orelectrically or 
pharmacologicallypharmacologically 

Sustained beyond 7 days,Sustained beyond 7 days, 
or necessitatingor necessitating 
pharmacologic or electricalpharmacologic or electrical 
cardioversioncardioversion 

Long-standing persistent Continuous, > 1-year 
duration 

PermanentPermanent Cardioversion has failed orCardioversion has failed or 
has not been attemptedhas not been attempted 

A decision has been madeA decision has been made 
not to pursue sinus rhythmnot to pursue sinus rhythm 



52

Analysis PopulationsAnalysis Populations 

�� Are the study design and enrolled populationAre the study design and enrolled population 
appropriate for persistent and longappropriate for persistent and long--standingstanding 
persistent AF subjects?persistent AF subjects? 
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EndpointsEndpoints 

�� Primary effectivenessPrimary effectiveness 
�� Proportion of subjects free of AF while off ofProportion of subjects free of AF while off of 

any AAD at 6 months post procedureany AAD at 6 months post procedure 
��  Recordings: 24Recordings: 24--hourhour HolterHolter or permanentor permanent 

pacemaker (PPM) interrogationpacemaker (PPM) interrogation 
��  ““Freedom from AFFreedom from AF””: No episode > 5 minutes, and: No episode > 5 minutes, and 

total AF < 1 hour / 24 hourstotal AF < 1 hour / 24 hours 

�� Performance goal: 60%Performance goal: 60% 
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EndpointsEndpoints 

�� Primary safetyPrimary safety 
�� Rate ofRate of MAEsMAEs within the initial 30 days postwithin the initial 30 days post 

procedure or dischargeprocedure or discharge 
��  DeathDeath 
��  Bleeding > 2 units ofBleeding > 2 units of RBCsRBCs withwith reoperationreoperation 
��  StrokeStroke 
��  Transient ischemic attackTransient ischemic attack 
��  Myocardial infarctionMyocardial infarction 

�� Performance goal: 18.95%Performance goal: 18.95% 

54 



55

EndpointsEndpoints 

�� Secondary effectivenessSecondary effectiveness 
�� IntraoperativeIntraoperative pulmonary vein isolationpulmonary vein isolation 
�� Freedom from AF at 6 months, independentFreedom from AF at 6 months, independent 

ofof AADsAADs 
�� AF burden at 6 monthsAF burden at 6 months 

�� Secondary safetySecondary safety 
�� MAE at 6 monthsMAE at 6 months 
�� All AE at 6 monthsAll AE at 6 months 

��  DeviceDevice-- and procedureand procedure--related AE and SAErelated AE and SAE 
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Additional AnalysesAdditional Analyses 

�� Rate of pacemaker implantationRate of pacemaker implantation 
�� Freedom from AF and offFreedom from AF and off AADsAADs at 12+ monthsat 12+ months 
�� Overall freedom from AF at 12+ monthsOverall freedom from AF at 12+ months 
�� AF burden at 12+ monthsAF burden at 12+ months 

56 



57

ProceduresProcedures –– Left AtriumLeft Atrium 

= Synergy handpiece only 

= Start with Synergy handpiece, complete with cryothermy or RF pen 
57 



58

ProceduresProcedures –– Right AtriumRight Atrium 

= Synergy handpiece only 
= Synergy handpiece, cryothermy, or RF pen 58 
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Lesion RequirementsLesion Requirements 
Lesion Device Recommended 

R and L Pulmonary Veins Clamp only 

Roof line Clamp only 

Floor line Clamp only 

LA appendage to pulmonary vein Clamp only 

Mitral valve connecting Clamp Î  Pen or cryosurgical device 

SVC to IVC Clamp only 

Free wall to appendage tip Clamp only 

RA appendage to tricuspid annulus Clamp Î  Pen or cryosurgical device 

Tricuspid valve Any device 

59 



60

ProceduresProcedures –– PostoperativePostoperative 

�� After surgery, subjects given AADAfter surgery, subjects given AAD 
�� Anticoagulation by MD preferenceAnticoagulation by MD preference 
�� Follow upFollow up 
�� D/C, 30 days, 3 mo, 6 mo, 12 mo, 18 mo, 2 yrD/C, 30 days, 3 mo, 6 mo, 12 mo, 18 mo, 2 yr 

�� Stop AAD before 6 month assessmentStop AAD before 6 month assessment 
�� AmiodaroneAmiodarone: 12 weeks earlier: 12 weeks earlier 
�� Others: 4 weeks earlierOthers: 4 weeks earlier 

�� Cardioversions any time up to 6 mo visitCardioversions any time up to 6 mo visit 
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ResultsResults 

�� Subject accountabilitySubject accountability 
�� DemographicsDemographics 
�� Procedures performedProcedures performed 
�� Primary safetyPrimary safety 
�� Primary effectivenessPrimary effectiveness 
�� Secondary endpointsSecondary endpoints 
�� Additional analysesAdditional analyses 
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Treated PopulationTreated Population 
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NonNon--Paroxysmal SubsetParoxysmal Subset 
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Subject DemographicsSubject Demographics 

Treated Population 
N = 55 

Non-paroxysmal Subset 
N = 51 

Mean Range Mean Range 

Age (yrs) 70.5 ± 9.3 45 – 88 70.8 ± 9.6 45 – 88 

Male 58.2% 60.8% 

AF Duration (mos) 61.2 ± 49.5 1.8 – 188.4 61.7 ± 51.1 1.8 – 188.4 

Hx AF > 1 yr 85.5% 84.3% 

Ejection fraction (%) 50.0 ± 10.3 20 – 77 49.6 ± 10.6 20 – 77 

LA size (cm) 5.9 ± 1.0 3.9 – 7.7 6.0 ± 1.0 3.9 – 7.7 
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Procedures PerformedProcedures Performed 
Concomitant Procedures Treated 

Population 
Non-paroxysmal 

Subset 
Valve only 40.0% 37.2% 

Mitral valve 18.2% 17.6% 

Aortic valve 21.8% 19.6% 

Double valve 16.4% 17.6% 

Aortic & Mitral 7.3% 7.8% 

Mitral & Tricuspid 9.1% 9.8% 

CABG & valve 16.4% 15.7% 

CABG & mitral 10.9% 9.8% 

CABG & aortic 5.5% 5.9% 

CABG & double valve 9.1% 9.8% 

Aortic & mitral 5.5% 5.9% 

Mitral & tricuspid 3.6% 3.9% 

CABG only 18.2% 19.6% 65 



66

Primary SafetyPrimary Safety 

Treated 
Population 

N=55 

Non-paroxysmal 
Subset 
N=51 

Composite MAE <= 30 days 9.1% (5) 9.8% (5) 

95% BCI 0.00 – 0.179 0.00 – 0.192 

Posterior Pr (safety event rate < 0.1895) 96.7% 94.6% 

Posterior probability threshold = 95% 
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Primary EffectivenessPrimary Effectiveness 

Posterior probability threshold = 97.5% 

Treated 
Population 

N=50 

Non-paroxysmal 
Subset 
N=46 

Primary success rate 74.0% (37) 73.9% (34) 

95% Bayesian Credible Interval 0.604 – 1.00 0.597 – 1.00 

Posterior Pr (effectiveness > 60%) 97.8% 97.2% 
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Secondary Safety EndpointsSecondary Safety Endpoints 

Treated 
Population 

N = 55 

Non-paroxysmal 
Subset 
N = 51 

MAE through 6 months 10.9% (6) 11.8% (6) 

Any AE through 6 months 90.9% (50) 94.1% (48) 

Any SAE 74.5% (41) 76.5% (39) 

Any AF procedure related AE 16.4% (9) 17.6% (9) 

Any device-related AE 0.0% (0) 0.0% (0) 

Any serious procedure-related AE 14.5% (8) 15.7% (8) 

Any serious device related AE 0.0% (0) 0.0% (0) 
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ProcedureProcedure--Related EventsRelated Events 

Total Population 
N=55 

AV block 5.4% (3) 

Bradycardia 3.6% (2) 

Left atrial tear 1.8% (1) 

Inferior vena cava cannulation site injury 1.8% (1) 

Pulmonary vein tear 1.8% (1) 

Cardiac akinesis 1.8% (1) 
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Secondary EffectivenessSecondary Effectiveness 

At 6 Months Treated 
Population 

N = 50 

Non-paroxysmal 
Subset 
N = 46 

Free of AF, Regardless of AADs 84.0% (42) 82.6% (38) 

AF Burden 

0 minutes 82.0% (41) 82.6% (38) 

<= 5 minutes 2.0% (1) 0.0% (0) 

>5 min – 1 hour 2.0% (1) 0.0% (0) 

> 1 hour 14.0% (7) 15.2% (7) 

Bilateral PV Isolation 100.0% (23/23) 
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Pacemaker ImplantationsPacemaker Implantations 

In Hospital ≤ 30 Days ≤  6 Months ≤  12 Months 

PPM implantations 25.0% (12) 25.0% (12) 33.3% (16) 33.3% (16) 

AVN dysfunction 8.3% (4) 8.3% (4) 8.3% (4) 8.3% (4) 

SAN dysfunction 16.7% (8) 16.7% (8) 25.0% (12) 25.0% (12) 
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Pacemaker ImplantationsPacemaker Implantations 

72 

Subject 6 Month Rhythm 12+ Month Rhythm 

04-03 Paced Paced 

05-03 Paced Paced 

07-01 Sinus Paced 

07-03 AF AF 

07-04 Paced Sinus 

08-02 Sinus Paced 

08-03 AF AF 

11-06 AF Paced 

11-07 - -

11-10 Sinus Paced* 

13-06 AFL Paced 

19-01 Paced AF* 
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Effectiveness EndpointsEffectiveness Endpoints 
at 12+ Monthsat 12+ Months 

At 12+ months Treated 
Population 

Non-paroxysmal 
Subset 

Free of AF 75.0% (36/48) 73.3% (33/45) 

Free of AF, off AAD’s 62.5% (30/48) 62.2% (28/45) 

AF Burden 

0 minutes 77.5% (31/40) 76.3% (29/38) 

<= 5 minutes 0.0% (0/40) 0.0% (0/38) 

> 5 min – 1 hour 0.0% (0/40) 0.0% (0/38) 

> 1 hour 22.5% (9/40) 23.7% (9/38) 
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Ancillary ConsiderationsAncillary Considerations 

�� Inadequate drug washout at 6 monthsInadequate drug washout at 6 months 
�� Cardioversions performed after 3 monthsCardioversions performed after 3 months 
�� Lesion set deviationsLesion set deviations 
�� Current (2007) clinical consensus documentCurrent (2007) clinical consensus document 
�� OverallOverall 
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Inadequate Drug WashoutInadequate Drug Washout 

Treated 
Population 

N=50 

Non-paroxysmal 
Subset 
N=46 

Primary effectiveness proportion 72.0% (36) 71.7% (33) 

97.5% Bayesian Credible Interval 0.583 – 1.00 0.574 – 1.00 
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CardioversionsCardioversions 

Treated 
Population 

N=50 

Non-paroxysmal 
Subset 
N=46 

Primary success, no CV within 3 months 72.0% (36) 71.7% (33) 

97.5% Bayesian Credible Interval 0.583 – 1.00 0.574 – 1.00 

Primary Effectiveness Status CV Before 6 
Months 

CV Between 3 
– 6 Months  

Days Between CV 
and 6-month 
Evaluation 

AF Free, Off AAD’s 6 1 77 

AF Free, On AAD’s 2 1 9 

In AF 4 2 29, 61 
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Using the Newest ConsensusUsing the Newest Consensus 
For Rhythm FailureFor Rhythm Failure 

Effectiveness Treated 
Population 

Non-paroxysmal 
Subset 

At 6 months: 

No AF/AFL/AT, Off AADs 
97.5% Bayesian Credible Interv. 

70.0% (35/50) 
0.562 – 1.00 

71.7% (33/46) 
0.574 – 1.00 

No AF/AFL/AT 78.0% (39/50) 78.3% (36/46) 

At 12+ months: 

No AF/AFL/AT, Off AADs 58.3% (28/48) 57.8% (26/45) 

No AF/AFL/AT 70.8% (34/48) 68.9% (31/45) 
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Lesion DeviationsLesion Deviations 

Treated 
Population 

Non-paroxysmal 
Subset 

Primary success with lesions per protocol 58.0% (29/50) 56.6% (26/46) 

97.5% Bayesian Credible Interval 0.422 – 1.00 0.422 – 1.00 

Lesion Deviations Omitted Alterative Used 

Floor 8 1 Cut & sew – 6, RF pen – 1 

RA free wall 5 5 0 

LA appendage 3 1 Cryoablation – 2 

Roof 2 1 RF pen – 1 

Mitral annulus 2 1 Cryoablation – 1 

RA appendage 2 2 0 

Tricuspid valve 1 1 0 

SVC-to-IVC line 1 1 0 
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Modified EffectivenessModified Effectiveness 
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Reason for Failure Treated Population 
N=50 

Non-paroxysmal 
Subset 
N=46 

Rhythm 11 10 

AAD 6 5 

Cardioversion 4 4 

No AF/AFL/AT, off AADs, Not 
cardioverted 

33 (66.0%) 31 (67.4%) 

Lesion set deviation 8 8 

No AF/AFL/AT, off AADs, Not 
cardioverted, Correct lesions 

25 (50.0%) 23 (50.0%) 
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Additional Data SourcesAdditional Data Sources 

�� ABLATE AFABLATE AF 
�� RESTORERESTORE 
�� Baylor / PlanoBaylor / Plano 
�� Washington UniversityWashington University 
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Additional Data SourcesAdditional Data Sources 
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Primary Safety Primary Effectiveness 

ABLATE-AF 0.0% (0/14) 81.8% (9/11) 

RESTORE 10.3% (4/39) 66.7% (20/30) 

Baylor / Plano 25.0% (2/8) 0.0% (0/2) 

Washington University 14.3% (8/56) 74.4% (35/47) 

“TOTAL” 11.9% (14/117) 71.1% (64/90) 
ABLATE 9.1% (5/55) 74.0% (34/50) 
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ConclusionsConclusions 

�� ABLATE was conducted according to the 2006ABLATE was conducted according to the 2006 
protocolprotocol 
�� Enrolled 55 subjects withEnrolled 55 subjects with ““permanentpermanent”” AFAF 

��  4 Paroxysmal4 Paroxysmal 
��  22 Persistent22 Persistent 
��  29 Long29 Long--standing persistentstanding persistent 

�� Met its safety and effectiveness endpointsMet its safety and effectiveness endpoints 
�� Albeit by a small marginAlbeit by a small margin 
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ConclusionsConclusions
 

�� Matching the trial population to the intendedMatching the trial population to the intended 


target patient group, by removing 4 paroxysmaltarget patient group, by removing 4 paroxysmal 
subjects, reduced the subject poolsubjects, reduced the subject pool 
�� In retrospect, enrollment would haveIn retrospect, enrollment would have 

continuedcontinued 

8383 
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ConclusionsConclusions 

�� With the nonWith the non--paroxysmal subset, ABLATE nowparoxysmal subset, ABLATE now 
fails its endpointsfails its endpoints 
�� Originally by a minimal marginOriginally by a minimal margin 
�� With additional considerations, the marginWith additional considerations, the margin 

increases significantlyincreases significantly 
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ConclusionsConclusions 

�� Additional provided data are generally consistentAdditional provided data are generally consistent 
with ABLATEwith ABLATE 
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FDA PresentationsFDA Presentations 
��  Dr. Soma KalbDr. Soma Kalb 

IntroductionIntroduction 

��  Dr. Weihua CaoDr. Weihua Cao 
Statistical ConsiderationsStatistical Considerations 

��  Dr. Adam SaltmanDr. Adam Saltman 
Clinical Results and ConsiderationsClinical Results and Considerations 

��  Dr. Dale TavrisDr. Dale Tavris 
PostPost--Approval Study ConsiderationsApproval Study Considerations 

��  Dr. Soma KalbDr. Soma Kalb 
ConclusionsConclusions 



PostPost--Approval StudyApproval Study 
(PAS)(PAS) 

ConsiderationsConsiderations 
Dale R. Tavris, MD, MPHDale R. Tavris, MD, MPH 

Division of EpidemiologyDivision of Epidemiology 
Office of Surveillance and BiometricsOffice of Surveillance and Biometrics 
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ReminderReminder 

�� The discussion of a PAS prior to FDA determination of deviceThe discussion of a PAS prior to FDA determination of device 
approvability should not be interpreted to mean FDA isapprovability should not be interpreted to mean FDA is 
suggesting that the device is safe and effective.suggesting that the device is safe and effective. 

�� The plan to conduct a PAS does not decrease the threshold ofThe plan to conduct a PAS does not decrease the threshold of 
evidence required by FDA for device approval.evidence required by FDA for device approval. 

�� The premarket data submitted to the Agency and discussedThe premarket data submitted to the Agency and discussed 
today must stand on its own in demonstratingtoday must stand on its own in demonstrating a reasonablea reasonable 
assurance of safety and effectivenessassurance of safety and effectiveness and an appropriateand an appropriate 
risk/benefit balance.risk/benefit balance. 
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General PrinciplesGeneral Principles 
for Postfor Post--Approval StudiesApproval Studies 

��  Objective is to evaluate device performance and potentialObjective is to evaluate device performance and potential 
devicedevice--related problems in a broader population over anrelated problems in a broader population over an 
extended period of time after premarket establishment ofextended period of time after premarket establishment of 
reasonable evidence of device safety and effectivenessreasonable evidence of device safety and effectiveness 

��  PostPost--approval studies shouldapproval studies should notnot be used to evaluatebe used to evaluate 
unresolved issues from the premarket phase that areunresolved issues from the premarket phase that are 
important to the initial establishment of device safety andimportant to the initial establishment of device safety and 
effectivenesseffectiveness 
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Need for PostNeed for Post--Approval StudiesApproval Studies 

��  Gather postmarket informationGather postmarket information 

»» LongLong--term performance including effects of reterm performance including effects of re--
treatments & device changestreatments & device changes 

»» RealReal--world device performance (patients andworld device performance (patients and 
clinicians)clinicians) 

»» Effectiveness of training programsEffectiveness of training programs 
»» SubSub--group performancegroup performance 

»» Outcomes of concern (safety and effectiveness)Outcomes of concern (safety and effectiveness) 
��  Account for Panel recommendationsAccount for Panel recommendations 
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PostPost--Approval StudyApproval Study 
ComponentsComponents 

�� Fundamental study question or hypothesisFundamental study question or hypothesis 

�� Safety endpoints and methods of assessmentSafety endpoints and methods of assessment 

�� Acute and chronic effectiveness endpoints andAcute and chronic effectiveness endpoints and 
methods of assessmentmethods of assessment 

�� Duration of followDuration of follow--upup 
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Important Postmarket IssuesImportant Postmarket Issues 

�� LongLong--term (3 years) performance of the deviceterm (3 years) performance of the device 
�� Effectiveness declined from 74% at 6 months toEffectiveness declined from 74% at 6 months to 

62.5% at 12 + months.62.5% at 12 + months. 
�� Device performance in a representativeDevice performance in a representative 

population of providers and patientspopulation of providers and patients 
�� Providers in the premarket study may be moreProviders in the premarket study may be more 

skilled in the use of the device than a moreskilled in the use of the device than a more 
representative sample of providersrepresentative sample of providers 
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Proposed PAS: General Design andProposed PAS: General Design and 
EndpointsEndpoints 

��  Prospective multiProspective multi--site observational studysite observational study 
��  Eligibility criteriaEligibility criteria 

��  Persistent or longPersistent or long--standing persistent AFstanding persistent AF 
��  Scheduled for CABG and/or valve surgeryScheduled for CABG and/or valve surgery 

��  33--year followyear follow--upup 
��  Primary endpointsPrimary endpoints 

��  Freedom from AF at 36 monthsFreedom from AF at 36 months 
��  Serious ablation procedureSerious ablation procedure-- or deviceor device--related adverserelated adverse 

eventevent 
��  Secondary endpointsSecondary endpoints 
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Proposed Postapproval Study:Proposed Postapproval Study: 
HypothesesHypotheses 

��  Effectiveness hypothesis:Effectiveness hypothesis: 
33--year freedom from AF is greater than 47.8%year freedom from AF is greater than 47.8% 
��  57.8% freedom from AF at 20 months in ABLATE trial57.8% freedom from AF at 20 months in ABLATE trial 
��  Margin of 10%Margin of 10% 

��  Safety hypothesis:Safety hypothesis: 
Serious ablation procedureSerious ablation procedure-- and deviceand device--related AE isrelated AE is 
less than 17.5%less than 17.5% 
��  12.5% is rate in the ABLATE trial12.5% is rate in the ABLATE trial 
��  Margin of 5%Margin of 5% 
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FDA AssessmentFDA Assessment 

��  No concerns about general study design, population, orNo concerns about general study design, population, or 
endpoints.endpoints. 

��  Effectiveness hypothesis not clinically justified.Effectiveness hypothesis not clinically justified. 
��  33--year success criterion (47.8%),based on premarketyear success criterion (47.8%),based on premarket 

data and unexplained subtraction of 10%.data and unexplained subtraction of 10%. 
��  Safety hypothesis not clinically justified.Safety hypothesis not clinically justified. 

��  17.5% serious procedure17.5% serious procedure-- and deviceand device--related adverserelated adverse 
events based on premarket data, with an unexplainedevents based on premarket data, with an unexplained 
addition of 5%.addition of 5%. 
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Issues for Panel DiscussionIssues for Panel Discussion 

��  FDA will have questions for the panel this afternoon onFDA will have questions for the panel this afternoon on 
important issues regarding the PAS study. Those issuesimportant issues regarding the PAS study. Those issues 
include:include: 
��  The appropriateness of the primary effectivenessThe appropriateness of the primary effectiveness 

success criterionsuccess criterion 
��  The appropriateness of the primary safety successThe appropriateness of the primary safety success 

endpoint and criterionendpoint and criterion 
��  The need for a Clinical Events Committee toThe need for a Clinical Events Committee to 

adjudicate the deviceadjudicate the device-- and procedureand procedure--relatedness ofrelatedness of 
adverse eventsadverse events 
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FDA PresentationsFDA Presentations 
��  Dr. Soma KalbDr. Soma Kalb 

IntroductionIntroduction 

��  Dr. Weihua CaoDr. Weihua Cao 
Statistical ConsiderationsStatistical Considerations 

��  Dr. Adam SaltmanDr. Adam Saltman 
Clinical Results and ConsiderationsClinical Results and Considerations 

��  Dr. Dale TavrisDr. Dale Tavris 
PostPost--Approval Study ConsiderationsApproval Study Considerations 

��  Dr. Soma KalbDr. Soma Kalb 
ConclusionsConclusions 
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ConclusionsConclusions 
��  The population studied in ABLATE incThe population studied in ABLAT luded a heterogeneousE included a heterogeneous 

population.population. 

��  The desired indication is based on the persistent andThe desired indication is based on the persistent and 
longstanding persistent population in the study.longstanding persistent population in the study. 

��  The ABLATE study met the preThe ABLATE study met the pre--specified primary safety andspecified primary safety and 
effectiveness endpointseffectiveness endpoints 

��  No major safety concerns; pacemaker implantation rate may be higNo major safety concerns; pacemaker implantation rate may be highh 

��  Approximate 10% drop in effectiveness rate over 2 yearsApproximate 10% drop in effectiveness rate over 2 years 

��  Device effectiveness is reduced when considering lateDevice effectiveness is reduced when considering late 
cardioversion, late AAD washout, current definitions of AF treatcardioversion, late AAD washout, current definitions of AF treatmentment 
success, and deviations to the lesion setsuccess, and deviations to the lesion set 

��  Additional data sources are consistent with ABLATEAdditional data sources are consistent with ABLATE 



Thank you.Thank you.
 


