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	Version Date: - 09/09/2020
	Version Number: 22

	What is known? 

PVI for AF is the standard of care in people with symptomatic paroxysmal AF (class I indication) but the next step in ablation for people with persistent AF is unknown. Recent studies have shown improved outcomes with PWI in addition to PVI but it has not been formally assessed in a multicentre randomised trial. 

What this study adds? 

Multicentre randomised trial assessing the effect of adding PWI to PVI in persistent AF. 

Literature review

Background: Atrial fibrillation (AF) is an epidemic and the most common arrhythmia worldwide with a lifetime risk of 23 percent. Prevalence of AF has doubled recently and is still underestimated at 2%.
 ADDIN EN.CITE 

[1, 2]
 AF is a chronic medical condition which is associated with multiple symptoms that decreases quality of life. AF leads to frequent hospitalisation and is a leading cause of heart failure and stroke


[3, 4] ADDIN EN.CITE . Health care costs have been estimated to be equivalent to (AUD$6,553/patient/year.[2] Furthermore, AF is associated with increased risk of death across all age groups.[4] Although rhythm control strategy did not appear to affect overall mortality


[5] ADDIN EN.CITE , subgroup analysis has shown significant reduction in mortality in the rhythm control group.


[6] ADDIN EN.CITE  There is however consistent evidence that maintenance of sinus rhythm improves hospitalisation, health care burden and quality of life. 


[7] ADDIN EN.CITE 
Pharmacological rhythm control: Currently available antiarrhythmic medication have limited capacity to maintain sinus rhythm and are restricted by their side effect profile and their pro arrhythmic effect
 ADDIN EN.CITE 
[8-10]
. Atrial-selective antiarrhythmic drugs [11] and anti fibrotic drugs such as pirfenidone[12]  may offer additional benefit. 
Catheter ablation for AF: Haissaguerre et al, demonstrated that ectopy arising from the pulmonary veins was identified as the trigger largely responsible for the initiation of AF 


[13] ADDIN EN.CITE . Since then, catheter based ablation strategies has become routine care in patients with symptomatic AF


[14] ADDIN EN.CITE  and it involves isolation of the triggers which are largely anchored in the pulmonary veins (PVs), with or without modifying the substrate within the atria which perpetuate AF. Other approaches have included specifically targeting ganglionic plexi identified by high frequency endocardial stimulation and ablation of complex fractionated potentials[15]. These sites have been postulated to represent conduction slowing or pivot points where wavelets turn around at sites of functional block,[16] and are targeted particularly in cases of persistent and chronic AF[17]. 

Mechanisms underlying the initiation and maintenance of AF are complex and multifactorial.
 ADDIN EN.CITE 
[14]
 Although paroxysmal AF (PAF) and persistent AF (PsAF) have similar prevalence, 
 ADDIN EN.CITE 
[1, 18]
 PAF has received the most attention to date partly because of the relatively straightforward approach to catheter ablation strategy that involve isolation of the pulmonary veins. Persistent atrial fibrillation however, has consistently shown to have poorer overall success in maintaining sinus rhythm after ablation. PVI is indicated in patients with PsAF but the optimal / effective ablation strategy is unknown with poor outcomes after standard PVI or other additional ablation. This was demonstrated in the STAR AF II trial. However, recent evidence has shown that PWI in addition to PVI maybe an effective strategy but this was not assessed in the STAR AF II trial.[19] PVI in PsAF results in greater improvement in quality of life, and two thirds reduction in hospitalisation for cardiovascular causes but recurrence rate exceeds 50%.
Persistent AF - Trigger vs Substrate & Mechanism: The mechanism of initiation and maintenance of AF evolves with time and progresses along a spectrum of trigger based self limiting arrhythmia (paroxysmal AF) to substrate based resistant arrhythmia (persistent & permanent) that can no longer be controlled effectively with anti arrhythmic medications or ablation. Unlike PAF, pulmonary vein (PV) triggers may only be part of the problem in patients with PsAF, hence requiring ablation of non PV triggers and substrate modification to improve freedom from arrhythmia (See Figure 1). The posterior left atrium (LA) and PV are a dominant source of atrial triggers that initiate AF, in addition, the posterior LA is also thought to be a substrate that maintains AF. 

Figure 1: Mechanisms in AF - Trigger vs substrate model. [20]
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PVI +/- Linear ablation in PsAF: 

The Cochrane review and other trials have shown poor overall outcomes with catheter ablation for PsAF. Since then large scale randomised studies have clearly shown efficacy and improved outcomes in this patient population. Three earlier studies assessed effect of linear ablation with mitral isthmus +/- roof line in addition to PVI and showed improved overall outcomes even up to three years.
 ADDIN EN.CITE 
[21-23]
 This finding was supported by a meta analysis that concluded in support of catheter ablation in PsAF and suggested that linear ablations offered additional benefit.[24] Likewise, many studies have demonstrated improved outcomes in patients with PsAF compared with antiarrhythmic or medical management alone and hence PVI is recommended in patients with PsAF in the latest guidelines.[25] 

PWI in PsAF: Although linear ablations, CFAE and PWI has had mixed outcomes overall, posterior wall isolation (PWI) has been shown to be a useful strategy in patients with PsAF compared with PVI alone 
 ADDIN EN.CITE 
[24, 26-30]
 particularly if it is combined with scar / voltage targeted ablation.[31] Although empiric posterior wall isolation appeared not be as beneficial, this was not a randomised trial. A recent randomised study has shown improved outcomes with PWI but the study was performed by a single proceduralist at a single centre.
 ADDIN EN.CITE 
[26]
  There was extensive ablation performed in both patient groups with the addition of an inferior line the only difference which confounds the results further which limits its application to the wider population. Mohanty et al showed improved outcomes with addition of PWI to PVI but this study included ablation of non PV triggers. Furthermore, this was a three way randomisation targeted at assessing focal impulse and rotor modulation (FIRM) ablations.
 ADDIN EN.CITE 
[30]
 

Contact force catheters: Contact force catheters have made it possible to standardise and potentially guide effective lesion formation. A minimum of 10 - 20g of contact force aiming for a minimum of 400gs force time integral (FTI) for every lesion with high continuity index (CI) has been shown to achieve effective lesions.
 ADDIN EN.CITE 
[32-37]
 Inability to judge degree of contact accurately may have contributed in part to the discordant results seen in previous studies. 
RATIONALE:  

Patients with PsAF have worse outcomes after PVI compared with PAF and we do not know what addition ablation strategy will improve outcomes. The results from trials utilising ablation for PsAF are inconclusive. Previous published results have not directly compared effectiveness of adding PWI to PVI. Furthermore, newer technologies have improved effectiveness of intervention by standardising ablation parameters of every lesion and hence deliver effective and uniform therapy. Hence, this international randomised multicentre trial comparing PVI with PWI vs PVI alone aims to shed additional light on optimal ablation strategy in patients with PsAF.

HYPOTHESIS: 

1. We hypothesise that PWI in addition to PVI in patients with PsAF will decrease recurrence of AF compared to PVI alone at 12 months. 

2. We hypothesise that PVI with PWI does not significantly increase perioperative and postoperative risks and complications compared with PVI alone in patients with PsAF
AIMS: 
1. Perform AF ablation in patients with PsAF using either PVI strategy alone or PVI + PWI in 189 patients each across all participating centres. Total of 334 participants.
2. Characterize management and follow-up of study participants focusing on the following key parameters – (i) procedural duration, (ii) complication rate including atrio-oesophageal fistula, tamponade, and stroke (iii) freedom from AF as assessed by at least one of the following methods:  24 hour holter monitoring at 3, 6, 9 and 12 months ; implantable loop recorder (SJM CONFIRMTM / Reveal LINQ®) with automatic monthly transmissions; AliveCor® twice daily transmissions  (iv) rate of requirement of re-do AF ablation. 

METHODOLOGY: 

STUDY POPULATION
Total of 334 Patients with persistent AF lasting <36 months will be recruited at the point of referral or presentation for 1st procedure AF ablation. The study population will be recruited from major teaching hospitals in Australia, Canada and the United Kingdom. Strong collaborations have been established between these centres. 

Definition of persistent AF: 

AF that lasts 7 days or more , including episodes that are terminated by cardioversion, either with drugs or by direct current cardioversion, after 7 days or more.


[14] ADDIN EN.CITE 
Inclusion criteria:

1. Patients aged (18 years old

2. Patients undergoing a first-time ablation procedure for AF 

3. Persistent AF -  defined as a sustained episode lasting ≥7 days and less than three years (including or required chemical or electrical DCCV ≥ 7 days) 

4. Patients with symptomatic AF that is refractory to at least one antiarrhythmic medication. Symptomatic patients are those who have been aware of their AF at anytime within the last 5 years prior to enrolment. Symptoms may include, but are not restricted to, palpitations, shortness of breath, chest pain, fatigue, left ventricular dysfunction, or other symptoms, or any combination of the above

5. At least one episode of persistent AF must have been documented by ECG, holter, loop recorder, telemetry, trans telephonic monitoring (TTM), or implantable device within last 2 years of enrolment in this investigation

6. Patients must be able and willing to provide written informed consent to participate in this investigation; and

7. Patients must be willing and able to comply with all peri-ablation and follow- up requirements 
Exclusion criteria: 

1. Paroxysmal AF -  defined as a sustained episode lasting <  7 days (or had chemical / electrical cardioversion < 7 days)  

2. Patients with long-standing persistent AF -  defined as a sustained episode lasting more than 3 years

3. Patients for whom cardioversion or sinus rhythm will never be attempted/pursued

4. Patients with AF felt to be secondary to an obvious reversible cause

5. Patients with contraindications to systemic anticoagulation with heparin or coumadin or a direct thrombin inhibitor

6. Pregnancy  -  will be assessed by patients informing the physicians

7. End stage renal or hepatic failure. 

8. Severe valvular heart disease or cyanotic congenital heart disease. 

9. Diagnosis of hypertrophic cardiomyopathy. 

STUDY PROTOCOL

1) PRE-ABLATION 

Baseline bloods results would be collected including FBE, U&E, TFT, BNP. Baseline cardiac investigations include ECG, 24 hour holter monitor, and echocardiogram: LA size, LV end systolic and diastolic dimensions, ejection fraction. Patients would also be requested to fill out questionnaires, namely AFEQT, AF6, AF burden questionnaire, HADS, CCS-SAF, and NYHA class
2) RANDOMISATION 

Patients will be randomized evenly to either ablation strategy on the day they present for their AF ablation procedure. Randomization will be facilitated by an online tool. Patients will be blinded to their allocation.
3) ABLATION PROCEDURE: 

Antiarrhythmic and anticoagulation management will be as per routine practice at the respective institution and proceduralist. In general, antiarrhythmic medications will be discontinued approximately 5 half-lives before the procedure and in the case of amiodarone, at least 1 months before the ablation where possible. For patients on direct oral anticoagulant (DOAC) agents such as Rivaroxaban, Apixaban and Dabigatran, these agents will be stopped prior to the procedure or continued at the discretion of the operator. Patients on warfarin / Coumadin can undergo the procedure with INR <3. 
The procedures will be performed under general anaesthetic with an intra-operative trans oesophageal echocardiogram (TEE) to rule out intra cardiac thrombus and to guide transseptal puncture. An oesophageal temperature probe will be placed in the mid oesophagus in all cases regardless of randomisation. A decapolar catheter will be positioned in the coronary sinus and a quadripolar catheter positioned in the His bundle position via femoral venous access. Two 8 or 8.5 F SL1 long sheaths will be introduced into the left atrium with trans septal puncture performed with a BRK-1 or equivalent needle under fluoroscopy and TEE guidance. Use of AgilisTM NxT steerable introducer (Abbott Medical) would be as per usual practice / operator’s discretion. If AgilisTM is to be considered for the purpose of performing PWI, we would recommend using this only after completion of PVI . Therapeutic heparin is administered (bolus of at least 100Units/kg if on warfarin or 150Units/kg if on DOAC) to a target ACT ~ 350 seconds. A multipolar mapping catheter, such as Lasso (Biosense Webster), PentaRay® NAV (Biosense Webster), Reflexion Spyral (Abbott Medical), or Advisor HD Grid (Abbott Medical), will be introduced through the SL1 sheath into the left atrium for electrical mapping of the pulmonary veins and left atrium. 
If the patient is in atrial fibrillation at the time of their procedure, pulmonary vein, posterior wall and left atrial appendage (LAA) cycle lengths will be measured (via multipolar catheter) for 30 seconds at respective sites. Patient will then be cardioverted externally using direct current (synced to R wave) to restore sinus rhythm. Left atrial voltage and local activation time will be collected whilst being paced from CSd at 600ms. For patients who are unable to be cardioverted at the start of ablation, voltage and LAT collection will be reattempted after completing PVI (under CSd pacing). However in this circumstance only the posterior wall voltage / LAT will be collected  
3D mapping with CT or MRI integration would be performed prior to the commencement of ablation using currently available commercial vendor software (CARTO [Biosense Webster], or Ensite Precision/ Velocity [Abbott Medical]). In brief, using proprietary software tools, segmentation of the cardiac image is performed to separate the left atrial (LA) and pulmonary veins (PV)s from surrounding structures. Registration of the CT/ MRI image is facilitated by landmark and surface mapping. Surface registration is performed with at least 30 widely spaced points predominantly from the lateral, septal, roof, inferior and posterior LA walls. 

Patients will then undergo ablation as per their randomized strategy. Ablation settings will be as per the usual practice of the operator. However, we would recommend the use of an irrigated contact force [38] ablation catheter with a minimum contact force of 10g, and ablation temperature limit set to 43(C for the irrigated catheter tip. Power setting would 30-40 W anteriorly, reduced to 25 W on the posterior wall. Ablation targets can be based on Force time integral (FTI), ablation index, lesion size index (LSI) or at the operators discretion. 
We recommend the following ablation targets: 
i) FTI - at least 400gs


[34] ADDIN EN.CITE  with separation or attenuation of the local electrogram
ii) Ablation index –500-550 anteriorly and 300-400 posteriorly [39]
iii) LSI 5-6 anteriorly and 4 posteriorly

Technique of lesion creation is left to the discretion of the operator. In general, we perform lesions as point by point or utilise dragging technique aiming to maintain high continuity index. Ablation will be performed to encircle the left and right sided PVs in pairs 1-2 cm from their ostia as defined by PV angiography and the 3D map. The posterior ablation lines will be maintained at least 2 cm apart to limit the amount of posterior wall encompassed by the PVI ablation perimeter. During ablation, power delivery will be interrupted if : oesophageal temperature increases by more than 2 degrees ; or there is a steep temperature rise by >0.5 degrees within 5 sec). The exact segment of the PV / left atrial wall being ablated which had to be interrupted will be recorded.  
The PVs are continuously assessed for electrical disconnection using the multipolar mapping catheter. For each pair of PVs, the circular mapping catheter is placed into the superior vein first, and ablation proceeds until the superior vein is isolated before the mapping catheter is then positioned in the inferior vein. If venoatrial electrical connections persisted further ablation is performed at the ablation line guided by the activation sequence on the mapping catheter until electrical isolation is achieved. If this is not successful, then ablation guided by the earliest signal at the carina will be performed. Targeted ablation can be performed with power at 20 - 25 Watts at the veno-atrial junction at the site of earliest signal if unable to achieve electrical isolation. This process is then repeated for the contralateral PVs. The time taken (minutes) for ipsilateral PV isolation is determined from the start of the first ablation point to the completion of PV electrical isolation of the ipsilateral PV pair [40]. If the patient continues to be in atrial fibrillation at the completion of planned ablation strategy with isolation of pulmonary veins +/- posterior wall, direct current cardioversion (DCCV) will need to be performed to confirm bidirectional entry and exit block.
Crossover of ablation strategies is discouraged unless deemed necessary by the operator at the time of the procedure; in particular adding posterior wall isolation to patients randomised to PVI only. Conversely, patients randomised to PWI should have their roof and floor lines completed post PVI
In addition, an electrophysiological study will be performed to identify any reproducible AVNRT/ AVRT / atrial flutter. If so this will also be ablated 

Adenosine Challenge Boluses of intravenous adenosine (12-18mg) will be administered to assess for acute reconnection of the right and left pulmonary veins and the posterior wall (If randomised to receive PWI). At least one non-conducted P wave or a three second pause will need to be documented as adequate adenosine response. The mapping catheter will be placed in each vein and adenosine administered during testing. Any transient or persistent electrical reconnection in response to adenosine will be followed by ablation at the site of earliest activity on the original lesion set and adenosine repeated until reconnection is no longer present. A 30-minute waiting period will be employed following successful isolation. 
Ablation strategy 1: Pulmonary Vein Isolation (PVI):
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Catheter ablation will involve wide antral circumferential pulmonary vein isolation. Empiric anatomical encirclement will be completed even if electrical isolation of the vein is achieved prior to completion. PVI achieved through ipsilateral circumferential antral ablation and will be defined by PV entrance and exit block.  Following PV isolation, PVs will be assessed for spontaneous pulmonary vein potentials (PVPs).
Ablation strategy 2: Posterior Wall Isolation – BOX:
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Following PVI, the circular mapping catheter will be placed on the PW to assess PW activity and to guide ablation. The sequence of activation over the posterior wall is noted at the start of ablation. As above, if an AgilisTM NxT steerable sheath was to be used for performing PWI, this should be used after PVI. We recommend starting with a floor line (25W) joining the most inferior margin of the inferior PVs. The left atrial roof line is performed (25-30W) at the most cranial aspect of the LA roof connecting the superior most aspect of the superior pulmonary veins. If the PW was not isolated following the completion of floor and roof line, DCCV will performed to restore sinus rhythm. During CS pacing with the benefit of the posteriorly positioned circular mapping catheter the original lesion set will be mapped to identify gaps. If there are no electrograms along the original lines at the site of earliest activation, then ablation may be performed within the posterior ‘box’ immediately adjacent to the earliest site. PWI is confirmed through the identification of entrance and exit block. Entrance block for the floor line is demonstrated by pacing from the coronary sinus catheter with a much longer time to the ablation catheter placed immediately above the inferior line. For the roof line, pacing is done via the mapping catheter positioned in the left atrial appendage. Exit block is confirmed utilizing the ablator to pace the PW in the absence of dissociated PWPs.
4) POST ABLATION MANAGEMENT 

All patients will be prescribed 40mg of Pantoprazole or equivalent proton pump inhibitor (PPI) for 1 month if not already on a PPI. Otherwise, immediate post-operative management will be according to the usual practice at that centre. Patients with sustained atrial arrhythmia ≥ 24 hours after the procedure within the blanking period will be organized to undergo an electrical or chemical cardioversion. Anti-arrhythmic medication will be continued for 3 months and then discontinued. If on Amiodarone, this will be discontinued after 1 month. DOAC’s will be recommenced at the end of the day or the next morning depending on individual case. Patients will have clinical reviews at 3 months, and 12 months post ablation. Phone consultations will be performed at 4-6 weeks, 6 months, and 9 months post ablation. Additional clinical reviews will be at the treating clinicians’ discretion. Patients’ AF6, HADS, AFEQT Health Survey, NYHA and CCS SAF scores will be recorded at baseline, 6 and 12 months. AF burden questionnaire (Koci et al) will be recorded at baseline and 12 months. Patients’ weight should also be recorded at baseline, 3, 6, 9 and 12 months.
Heart rhythm monitoring is performed either via implantable loop recorders (CONFIRMTM / Reveal LINQ®)), AliveCor® electronic rhythm monitoring system, or 24 hour holters. Patients who are given the AliveCor® electronic rhythm monitoring system will be requested to transmit their rhythm twice daily via the Kardia application on a smartphone (iOS or Android) from day 1 post ablation to 12 months. The rhythm strip is sent to a centralized database which is reviewed daily by AF research clinicians blinded to patient treatment allocation. Patients are also requested to send additional rhythm strips at the onset of any symptom suggestive of arrhythmia, as well as when the symptom/s terminates. If clinically relevant arrhythmia is detected, patients will be asked (either by telephone / email) whether they were symptomatic at the time of event. Patients with implantable loop recorders will be set up to automatically transmit to the device makers’ remote monitoring system (Carelink or Merlin.net) every month for 12 months. Patients are also requested to activate their ILRs as required for any relevant symptom. Follow-up 24 hour holter monitoring will be performed at 3, 6, 9 and 12 months if other means of follow is not feasible. 
AF burden will be quantified using the following methods:

1) Alive Cor patients –the time of the recorded AF event will be taken as the onset of the episode, with the next recorded sinus rhythm taken as the offset. The duration of all episodes combined will then be expressed as a percentage of a predefined monitoring period (ie 0-30 days, 31-90 days, 91-180days, 181-270, 271- 365 days) to derive the burden for that period
2) Implantable loop recorder/ intracardiac device – the AF burden data will be derived from device interrogation during follow up visits/ from transmitted data on remote monitoring networks. Burden will be recorded on the database based on predefined monitoring period (ie 0-30 days, 31-90 days, 91-180days, 181-270, 271- 365 days)
3) Holter monitoring – AF burden will be expressed as the percentage of time patient was in atrial fibrillation during a 24 hour Holter monitoring period 
5) REDO PROCEDURES: 

A repeat procedure can be offered to patients with recurrent atrial arrhythmia who require ongoing antiarrhythmic medication beyond 3 months. We recommend the following for repeat procedure: 

· Patients should ideally stay within their treatment allocation arm for the repeat procedure

· If in the PVI only arm and there is reconnection of pulmonary veins ((1 vein), then only PV re-isolation will be permissible. 
· If in the PWI arm and there is reconnection of pulmonary veins and / or posterior wall, then only PV and/ or PW re-isolation will be permissible. 

· If AF has been recurrent in the presence of enduring isolation in the PVI group, we recommend adding a PWI only. 

· If AF has been recurrent in the presence of enduring isolation in the PWI group then further ablations would be at the discretion of the operator. This may include performing non PV trigger ablation, CFAE ablation or additional linear ablation 

· If AF had organised to a focal or macro re-entrant atrial tachycardia, this would be ablated as per routine clinical management. 
6) GENETIC TESTING 
This is an optional substudy of CAPLA for Victorian (Australia) sites only. Please refer to the separate genetic substudy protocol for details 

MONITORING AND SAFETY 

An adjudication committee will be set up to adjudicate on any recurrent AF episode, captured on Alive Cor/ Holter monitor/ Implantable loop recorder, post-blanking period after ablation. 
A safety monitoring and reporting plan has been developed which outlines the reporting requirements/ responsibilities of the trial sponsor (the trial centre, Heart Centre, The Alfred) and principal investigators (see separate document)[41]. All adverse events (AE) are to be reported to the trial sponsor and recorded in the REDCAP database. All serious adverse events (SAE) are to be reported to the trial sponsor within 72 hours of the principal investigator being made aware of the event. For SAE affecting Alfred Health participants, the trial sponsor is also responsible for reporting this to the Alfred Health utilizing the Alfred Health SAE form within 72 hours. Principal investigators for external participating sites are requested to observe all institution specific reporting requirements for adverse event / SAE. 
A SAE is defined as an adverse event that 

a. led to death 

b. led to serious deterioration in the health of the participant, that either resulted in: 

· a life-threatening illness or injury, or 

· a permanent impairment of a body structure or a body function, or 

· in-patient or prolonged hospitalisation, or 

· medical or surgical intervention to prevent life-threatening illness or injury or permanent impairment to a body structure of a body function 

c. led to fetal distress, fetal death or a congenital abnormality or birth defect 

SAE relevant to this CAPLA study are 

· Vascular complication - Pseudoaneurysm, AV fistula formation

· Cardiac perforation 

· Pericardial tamponade

· Pulmonary vein stenosis

· Pneumothorax/ haemothorax

· Permanent diaphragmatic paralysis 

· Periprocedural cerebrovascular accident – including air embolism 

· Esophageal injury – perforation / atrio-esophageal fistula 

· Sepsis

· Anaesthetic related complication 

· Death

· Acute coronary syndrome

· Congestive cardiac failure 

· Major bleeding event

The trial sponsor is responsible for reporting any urgent safety measure (USM), which is required to eliminate an immediate hazard to a participant’s health or safety, occurring either at Alfred Health or at an external participating site, to the Alfred Human Research and Ethics Committee (HREC) within 72 hours of the trial sponsor becoming aware of the  event. In addition, any significant safety issue (SSI), which include AE or SAE that could adversely affect the safety of participants or impact on the continued conduct of the trial or result in a temporary cessation/ termination of a trial or require an amendment, occurring either at Alfred Health or at an external participating site, is to be reported by the trial sponsor  to the Alfred HREC within 15 calendar days of the trial sponsor becoming aware of the  event   

A data safety and monitoring board (DSMB) will be set up to review the progress of the trial. The trial sponsor will report all adverse events occurring in participants at Alfred Health or at an external participating site to the DSMB. For SAE / SSI / USM, the trial sponsor should report this to the DSMB within 72 hours of being made aware of the event. For all other adverse events, the trial sponsor shall report them as part of the 3 monthly progress reports to the DSMB.
An interim analysis will be performed once 167 patients have had 12 months of follow up to identify pre-specified endpoints for safety and efficacy, to determine appropriateness of continuing the trial.

DATA MANAGEMENT

Coded non-identifiable study data will be stored on the REDCAP database which is administered by the Centre of Research Excellence in Cardiovascular Outcomes Improvement (CRECOI), based at Curtin University, Western Australia. CRECOI is led by Professor Christopher Reid who is a collaborator in the CAPLA study.

ENDPOINTS

Primary: 

Freedom from any documented atrial arrhythmia (e.g., AF, AT, or AFL) greater than 30 seconds off anti-arrhythmic therapy at 12 months after one ablation procedure. 
Secondary:
1. Procedural duration

2. Fluoroscopy time

3. Freedom from documented any atrial arrhythmia episodes >30 seconds at 12 months after one or two ablation procedures with / without anti arrhythmic medications. 

4. Freedom from documented atrial flutter or atrial tachycardia episodes >30 seconds at 12 months after one or two ablation procedures with / without anti arrhythmic medications.

5. Freedom from symptomatic AF episodes >30 seconds at 12 months after one or two ablation procedures with / without anti arrhythmic medications.

6. Freedom from symptomatic atrial arrhythmia episodes >30 seconds at 12 months after one or two ablation procedures with / without anti arrhythmic medications.

7. Incidence of peri-procedural complications, including stroke, PV stenosis, cardiac perforation, oesophageal injury and death. 

8. Number of repeat procedures

9. Percentage achievement of complete linear block in roof line 

10. Percentage achievement of complete linear block in inferior line 

11. Percentage achievement of complete posterior wall isolation at completion of roof and inferior line. 

12.  Percentage achievement of complete posterior wall isolation (including ablation within the posterior box)

13. Relationship of ablating all atrial arrhythmias versus ablation of only targeted endpoints on long term outcomes

14. Quality of life and impact of AF measurements (AF6, AFEQT, CCS-SAF) at baseline, 3, 6, 9 and 12 months after one and/or two ablation procedures

15. Evaluation of change in HADS score during follow up 

16. Improvement in AF burden by >90% post ablation 

17. Difference in AF burden (>20% relative difference) between study groups, with or without anti-arrhythmic therapy, at 12 months after 1 ablation procedure 

18. Correlation of AF burden to symptoms and quality of life changes

19. Long term outcomes of ablation technique based on percentage of low voltage area (<0.5mV) / scar (<0.05mV) over the posterior wall
20. Echocardiographic dimensions (LA dimensions and volume, left ventricular end-systolic and end-diastolic dimensions) and relation to long term success
21. Correlation between Alive Cor and ILR for AF burden analysis 
22. Correlation between AF polygenic risk score (PRS) and AF recurrence post ablation 

23. Correlation between AF PRS and atrial electroanatomic adverse remodelling  (low voltage/ scar areas, fractionation, conduction slowing / block 

STATISTICAL ANALYSIS: 

We are planning a study of independent cases and controls with 1 control per case. Prior data[19], indicate that the failure rate among PVI only arm is approximately 40%. If the true failure rate for Box isolation is 25%, we will need to study 152 in each arm to be able to reject the null hypothesis that the failure rates for experimental and control subjects are equal with probability (power) 0.8. The Type I error probability associated with this test of this null hypothesis is 0.05. We will use a continuity-corrected chi-squared statistic or Fisher’s exact test to evaluate this null hypothesis. Assuming a modest drop out rate of 10%, we will need about 167 patients in each group.
Comparisons between groups will be performed with either an unpaired Student’s T-Test or where a normal distribution cannot be assumed, the Mann Whitney U test. All statistical analyses will be performed using SPSS or Stata (12 or higher), StataCorp LP, College Station, TX 77845. Data will be expressed as percentages and frequencies for categorical data of patients, and as means +/- SD for normally distributed variables, and ranges for non-normally distributed variables. Differences in proportions will be compared by a chi-squared analysis or Fisher’s Exact Test. Comparisons between groups will be performed with either an unpaired Student’s T-Test or where a normal distribution could not be assumed the Mann Whitney U test.

OUTCOMES & SIGNIFICANCE: 

Atrial fibrillation is one of the emerging epidemics of cardiovascular disease with one in five people at risk of AF in their lifetime. AF poses significant added burden to the health care system with frequent hospitalisation and more importantly, AF is associated with poor quality of life. Although catheter ablation for AF has become standard of care in patients with PAF, there is ambiguity about the next step in ablation strategy and effectiveness of catheter ablation in patients with PsAF. Prior studies have yielded mixed results with a large high-profile study concluding that outcomes are no different with additional ablation. However, there is strong emerging evidence supporting improved outcomes with addition of posterior wall isolation in addition to standard PVI. Direct head to head comparisons have been limited to non-randomised and single centre studies. Our study hopes to demonstrate that the addition of PWI to routine PVI will improve longer term success of remaining arrhythmia free. In doing so, we will improve patients’ quality of life and decrease health care burden. For example, Atrial fibrillation (AF) patients were hospitalised for cardiovascular problems four times more often than people without AF, and were more likely (8x) to have multiple hospital admissions. Given that AF has been described as an emerging epidemic with estimated lifetime risk of about 23%, our research is very relevant to current issues facing the cardiovascular community and patients in Australia and worldwide with improved outcomes for patients, health care providers and the health system. 
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