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1. INTRODUCTION

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia and is associated with
reductions in quality of life, functional status, cardiac performance, and overall survival." Catheter
ablation, which is centered on electrical isolation of triggering foci within the pulmonary veins (PVI)
through circumferential lesions around PV ostia, has been shown to result in sustained improvements
in quality of life, decreased hospitalizations and, potentially, improved survival.>* PVI can be
accomplished by percutaneous catheter-based thermo-coagulation (burning) with radiofrequency (RF)
energy delivery or alternatively by thermo-cooling (freezing) with a cryoballoon catheter.’ Cryothermal
ablation with a cryoballoon catheter offers an efficacious means to achieve PVI that is safer than the
established technique. Although cryoballoon ablation has been used in clinical practice for some time,
the optimal duration of cryoballoon ablation has not been determined. Moreover, the biophysics of
cryo-lesion formation suggests that repeated short freezes (“freeze-thaw-freeze” cycles) may be more
efficacious in achieving deep homogenous lesion when compared to prolonged freezing durations.

1.1 Background

Atrial Fibrillation is a major health issue

AF is the most common sustained arrhythmia seen in clinical practice. It is estimated that AF affects
nearly 250,000 Canadians, 2.5 million Americans and 6 million Europeans."® While AF affects 1-2%
of the overall population, the prevalence of AF increases significantly with age, rising from 4% at 60
years to 9% at 80 years.” ® In addition to reductions in quality of life, functional status, and cardiac
performance patients with AF have an increased risk of stroke and overall mortality." ®'® Moreover, AF
accounts for the majority of arrhythmia related emergency room visits and hospital admissions, a
number that has risen 66% over the past 20 years."® Current estimates suggest AF accounts for over
350,000 annual US hospital admissions, and an overall hospitalization rate of 583 per 100,000
Canadians.® " As a result, AF imposes a significant economic burden on health care systems, with the
direct costs of AF management accounting for approximately 1% of total healthcare expenditures.'®
Thus, when combined with the growing proportion of elderly individuals, as well as the increasing
prevalence of chronic heart disease, it is clear that AF is poised to become a national public health
crisis ?swit1 9is anticipated that the number of patients with AF will increase 2.5-fold over the next 40
years.” '™

Goals of AF Management

AF is a chronic progressive disease, characterized by exacerbations and remissions. The
contemporary management of AF is centered on symptomatic improvement, as well as reduction in
the morbidity and mortality associated with AF (i.e., the prevention of tachycardia-induced
cardiomyopathy, and stroke or systemic thromboembolism), with consequent reduction in AF-related
emergency room visits or hospitalizations.?’ While strategies directed at ventricular rate control are
effective in some individuals, a significant proportion of patients remain highly symptomatic despite
achievement of adequate control of ventricular rate. For these individuals, restoration and
maintenance of sinus rhythm can alleviate symptoms (palpitations, fatigue, exercise intolerance, or
symptoms of heart failure) and improve exercise capacity and quality of life. As such, effective
treatments that are able to abolish, or greatly reduce the arrhythmia burden are highly desirable.

Sinus Rhythm Maintenance

In the absence of preventative treatment, the recurrence rate of AF is estimated to be 75% over 1
year.® As such, the majority of patients desiring a preservation of sinus rhythm will require
maintenance therapy. While antiarrhythmic drugs (AADs) remain the “first-line” therapy, these
medications have only modest efficacy at maintaining sinus rhythm.2" 22 Moreover, these agents are
associated with significant non-cardiac side-effects, as well as the potential for proarrhythmia (i.e.,
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propensity towards malignant ventricular arrhythmia).?* * Owing to the inadequacies of AAD therapy,
catheter ablation has emerged as an important non-pharmacological treatment option for maintaining
sinus rhythm.?**2 Over the past 10-15 years, large-scale observational studies, as well as randomized
controlled trials have demonstrated that catheter ablation, which is centered on electrical isolation of
triggering foci within the pulmonary veins (PVI) through circumferential lesions around PV ostia, is
superior to AAD therapx in maintaining sinus rhythm (66-89% vs. 9-58%) and is associated with
improved quality of life.***? In addition, catheter ablation has been shown to be superior to AADs for
the improvement of symptoms, exercise capacity, and quality of life in patients with paroxysmal AF.>*
% One small study found catheter ablation to improve mortality (HR 0.46; 95% C| 0.31-0.68; p <
0.001), heart failure and stroke related morbiditx (HR 0.45; 95% CI 0.31-0.64; p < 0.001), as well as
quality of life when compared to AAD therapy.? In addition to the morbidity benefits associated with
catheter ablation, the health care associated cost of catheter ablation is significantly lower than that
observed with AAD therapy. An analysis of the Canadian Registry of AF (CARAF) estimated an
annual cost associated with AF ablation of $1,597-2,132, which was lower than that observed with
medical therapy ($4,176-5,060/year).*® Thus, for many highly symptomatic patients who cannot be
pharmacologically controlled, catheter ablation offers a promising alternative. Current guidelines from
the CCS and the HRS/EHRA/ECAS recommend catheter ablation for patients with symptomatic AF
refractory to one or more AADs.* *° These guidelines recommend that ablation strategies targeting
PVs are the cornerstone of this intervention.*

Catheter Ablation

The basis of successful catheter ablation is the production of permanent transmural myocardial
lesions that block the propagation of AF wavefronts from a rapidly firing triggering source (usually the
PVs) and/or modification of the arrhythmogenic substrate responsible for re-entry.*® “’ These lesions
can be produced by percutaneous catheter-based thermo-coagulation using radiofrequency (RF)
energy, or alternatively by thermo-cooling (freezing) with a cryoballoon catheter. While RF catheter
ablation for AF has been the method used for many years, it was designed for creating single focal
lesion. Despite its prominence in the field of electrophysiology, RF energy has several inherent
disadvantages. In the last decade, the development of cryothermal ablation using a cryoballoon
catheter offers the ability to achieve circumferential lesion creation around the outside of the PV, and
is designed specifically for PVI.° To date over 35,000 cryoballoon ablation procedures have been
performed worldwide. In a recent meta-analysis of the 23 studies that have reported the outcomes of
cryoballoon ablation, we reported that cryoballoon ablation resulted in a high acute procedural
success rate (>98% of patients achieving complete PVI) and 1-year freedom from recurrent AF (single
cryoballoon ablation procedure off anti-arrhythmic drugs (AAD) 1-year success of 73% ° This is
superior to RF catheter ablation (50% to 64% reported in the meta-analysis by Calkins et al. and 40%
at 1 year in the prospective cohort study of Weerasooriya et al.)*®4°

Cryothermal ablation

Cryothermy offers several advantages when compared to RF energy: 1) Freeze-mediated catheter
adhesion results in increased catheter stability, which is particularly advantageous when ablating
technically challenging regions such as the ridge between left-sided PVs and the left atrial appendage.
Moreover, the increased stability could be expected to result in less collateral damage to nearby
structures, such as the PVs or esophagus. 2) Cryoablation results in the creation of well-demarcated
homogeneous lesions that are less arrhythmogenic than the ragged indistinct lesions associated with
RF ablation. As such, it would be expected that cryoablation decrease the incidence of macro re-
entrant left atrial tachycardia, which is observed in 20% of cases post-RFCA. 3) Mature lesions
resulting from cryoablation demonstrate preservation of tissue ultrastructural integrity. In the
immediate term, preservation of the connective tissue matrix should result in a lower risk of myocardial
perforation and esophageal injury. In the longer term, given the minimal tissue contraction observed
with lesion healing, it can be expected that lesions produced with cryoablation should result in a lower
incidence of PV stenosis. 4) Lesions produced with the application of cryoenergy results in minimal
Protocol: CIRCA-DOSE
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endocardial surface disruption and are thus less thrombogenic than those produced with RF energy.
Moreover, cryoablation appears to activate platelets and the coagulation cascade to a lesser degree
than RF ablation. As such, cryoablation is associated with a lower risk of thromboembolism, and post-
procedural ischemic cerebral lesions. 5) In addition to the potential safety advances cryoballoon

ablation results in a wide proximal lesion, thus not only isolating the muscular PV sleeves but also
extending to an antral circumferential lesion (mean extent of LA ablation 40.2+3.9%).

Lesion Formation with Cryothermal Ablation — The Freeze Thaw Cycle

The mechanisms underlying cryothermal lesion formation can be divided into sequential stages:
freeze, thaw, haemorrhage and inflammation, and replacement fibrosis.®®> Most important in
determining the extent and permanence of lesion formation are the first two phases, both of which are
proportional to the temperature achieved and the time of cooling. During the first phase, progressive
hypothermia results in a slowing of cellular metabolism, and the formation of extracellular and
intracellular ice crystals.’’ The combination of mechanical and biochemical stress results in cellular
protein damage, enzyme system impairment, and cellular shrinkage. Upon completion of the freezing
phase, the tissue passively returns to body temperature (“thawing effect”). This second phase results
in cellular damage through a combination of: 1) recrystallization and coalescence of intra- and
extracellular ice crystals, which further disrupt tissue architecture, °>*® and 2), a hyperaemic vascular
response characterized by haemorrhage and inflammation.®" * % Since the early days of cryosurgery
there has been a recognition that repeated freeze-thaw cycles produce faster and more extensive
tissue cooling, which extend the effect of the ablation lesion to the outer limit of the frozen volume (i.e.
the warmer freezing temperature zone at the periphery of the target tissue). To this end, experimental
evidence (largely derived from the cancer literature) confirms the increased destructive effect of the
second cycle is substantial (see Table). Thus, while the freezing phase is associated with the
induction of cellular damage, it is the thawing phase that results in the extension and
consolidation of tissue destruction resulting in an even more durable, and homogeneous

lesion. >
Reference Cellftissue Effect
First author Refs. Year
Gill [74) 1968 Rat liver Greater volume frozen
Myers {140] 1969 Tumors, mice No recurrence
Neel 1147) 1971 Sarcoma, mice 60 °C required
‘Whittaker 1213) 1975 Oral mucosa, hamster Larger intracellular ice crystals
Gage 157) 1978 Palate, dog Increased destruction
Burge 119} 1984 Cartilage, pig ear Greater destruction
Rand 1167) 1985 Mammary cancer, mice -50 °C required
RaviRumar 1168} 1991 Tumor, liver, rat 35 °C required
Dilley 143] 1993 Liver, sheep Moved necrosis close to border
Pogrel 1160} 1996 Skin, rat Wider destruction; - 20 *C lethal
Staren [194] 1997 Breast cancer, rat Enhanced destruction
Wooley |214) 2002 Kidney, dog Enhanced destruction
Seifert |1185) 2003 Liver, dog Larger lesion
Kollmar 1108} 2004 Liver, pig Enhanced destruction

Manipulating the Freeze-Thaw Cycle — Ablation Time

The degree of permanent cellular damage induced with cryothermal ablation is directly related to the
relationship between tissue temperature (-10 to -25°C) and the duration of freezing.’® ** The optimal
duration of freezing, that is, how long the tissue should be kept in the frozen state, is not well
established. The current recommendations are for cryoablation dosing at 240 seconds for each
application, which is based on studies of an early focal cryocatheter. In these studies it was observed
that the effect of a cryoablation lesion reached a plateau of three-minutes after the onset of ablation.
Thereafter a “prolongation of exposure time beyond 3 minutes did not result in any further increase in
lesion dimension or volume“.*” % Since then the cryoablation system has undergone a significant
redesign. Specifically, the cryocatheter has evolved from a rigid focal catheter to a semi-compliant
balloon, which necessitated a redesign of the cryorefrigerant delivery mechanisms, and the
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cryorefrigerant employed has changed from slow-cooling to more efficacious gases (i.e., nitrous
oxide). Thus, within a relatively brief time frame, the initial 9-French focal cryoablation catheter with
slow cooling and a temperature limit of =50-C was transformed into the modern 7-French version with
rapid cooling and achievable temperatures below -80-C. However, despite these modifications the
optimal duration of cryoablation has not been re-challenged. It is possible that the current minimum
recommended cryoablation “dose” of four minutes is too long. We propose a modification to
the current cryoablation process to allow for the inclusion of a slow thawing phase, as well as

a repetition of the freeze-thaw cycle, without significant prolongation in the procedure
duration.

Animal Data Supporting Shorter Freeze Durations

Information regarding the safety and efficacy of shorter cryoablation durations are limited. We recently
completed a randomized study examining the immediate and delayed effects of shorter ablation time
on PVI efficacy.® In our study, thirty-two mongrel dogs underwent cryoballoon ablation with a 23mm
cryoballoon catheter. PVI procedures were randomized to a single 2-minute vs. 4-minute cryoballoon
application. Animals were survived for 30 days after which histopathologic analysis was performed.
Acute PVI was attained in 93.3% of PVs after a single cryoballoon application, p=0.023. Mean time to
PV isolation was 22.7117.1 seconds. Although 4-minute lesions were associated with a thicker
neointima than 2-minute lesions (223.8um vs. 135.6um; p=0.007), no differences were observed in the
rates of procedural PVI, or the achievement of complete circumferentially transmural lesions at 30
days (78% overall; 86.2% for 2-min vs. 70% for 4-min; P=0.285). All of the 6 pulmonary vein strictures
were observed in the group randomized to 4-minute lesions (6/30 vs. 0/29 left PVs; p=0.024), Thus,
this animal model provides a preliminary justification that shorter ablation durations with
contemporary cryoballoon ablation systems may be safer, and equally efficacious when
compared to longer ablation durations.

Clinical Data Supporting Shorter Freeze Durations

Clinical Information regarding the safety and efficacy of shorter cryoablation durations are limited to
focal (non-balloon) cryocatheters. A recent case series focal cryocatheters based PVI demonstrated
that the point-by-point application of 90-120 second cycles was efficacious at achieving PVI.%° In this
series, 212 patients with symptomatic AF underwent point-by-point circumferential pulmonary venous
cryoablation using the 8mm Freezor MAX focal cryocatheters. Acute procedural success rates for PVI
were 100%, confirmed by Lasso catheter and pacing manoeuvres. No patient experienced procedure
related chest pain, complications with pulmonary vein isolation or esophageal injury. Sinus rhythm was
maintained in 167 of 212 patients (79%) at 3 months, 66% at 6 months and 62% at 1-year follow-up.
Antiarrhythmic medication use decreased from 0.8 to 0.4 per patient at 1 year (P<0.05). Recurrent AF
occurred in 46 of 212 patients at 3 months. Repeat AF cryoablation was done on 36 of the 46 patients
(78%). Twenty-one of the 36 patients (58%) were found to have confirmed pulmonary vein isolation.
Fifteen of the 36 patients (42%) were found to have reconnection of the pulmonary veins and required
3214 minutes of repeat cryoablation for repeat isolation. Based on the results of this study the authors
suggested that the dosing of cryoablation for 90-120 seconds produces adequate acute and
chronic block of the pulmonary veins, with acceptable procedure time and reduced fluoroscopy
compared to that of conventional RF ablation. It is important to note that the limitations of focal
cryocatheters to achieve PVI are extensive. As such, the extension of these results to the more
efficacious cryoballoon catheter is impossible, thus highlighting the need for further clinical
study.

Contact Force RF Catheters

Ablation electrode-tissue contact is important determinant of lesion size, and ultimately durability.
Conventionally, this has been assessed by the operator using a combination of fluoroscopic imaging
of the catheter tip motion, tactile feedback and local electrogram attenuation, as well as impedance
reductions during energy delivery. While widely used the accuracy of these surrogate measures is
Protocol: CIRCA-DOSE
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poor. Contact force sensing is a newly developed technology that allows for the real-time estimation of
the contact force between the tip of the catheter and the target myocardium, thus providing the
operator with an accurate quantitative assessment of tissue contact. The ThermoCool SmartTouch
catheter (Biosense Webster, Diamond Bar, CA) uses the electromagnetic location technology of the
CARTO mapping system to detect the movement between the transmitter coil and tip of the electrode.
Specifically, a precision spring is mounted within the tip of a 3.5mm externally irrigated RF ablation
catheter. This spring allows a small amount of electrode deflection and is connected to a transmitter
coil, which emits a location reference signal. Three location sensor coils are also mounted within the
shaft of the catheter and detect this signal thereby monitoring small movements of the spring and

allowing precise tracking of the catheter tip. These movements are sampled every 50 msec and
calibrated to produce a contact force reading (in grams) that is averaged over 1 second.

It is possible that contact force will improve efficacy by minimizing the delivery of ineffective lesions
with inadequate contact force, as well as decrease the risk of complications. Recent data suggests
that incorporating contact force data into the ablation strategy results in a reduction in procedure time,
ablation time and total energy delivery, with a comparable safety profile to that observed with standard
irrigated RF. Recent data using the SmartTouch system demonstrated an improved outcome after AF
ablation when the procedure was performed within the operators’ selected pressures at least 80% of
the time (84% one year freedom from AF vs. 62% when performed out of the selected range; P=0.03).

1.2 Study Objective

The primary objective of this study is to verify if repeated freezing cycles (4 minutes or 2 minutes) are
more efficacious (i.e., fewer recurrence of AF), and safer, than the established standard
radiofrequency catheter ablation.

1.3 Hypothesis to be tested

e In patients with paroxysmal or early persistent atrial fibrillation undergoing pulmonary vein
isolation:

o A PV-ablation strategy utilizing the cryoballoon will result in a superior single-procedure
efficacy with comparable or lesser risk of complication when compared to PVI using
irrigated radiofrequency energy.

o A PV-ablation strategy utilizing a “double short” cryoablation lesion duration (2 minute
lesions with 2 minute bonus) will result in a superior procedural efficacy with comparable or
lesser risk of complication when compared to PVI using a standard cryoablation lesion
duration (i.e. 4 minutes), and irrigated radiofrequency energy.

e We hypothesize that cryoballoon ablation, and in particular shorter cryoablation durations (2 + 2
minutes) will result in:

o A superior acute procedural efficacy with lower risk of spontaneous or adenosine provoked
acute procedural pulmonary vein reconnection.

o A lower incidence of early atrial arrhythmias post ablation (i.e., within 3 months)

o A superior long-term freedom from any AF/AFL/AT, after the last ablation procedure.

o A superior long-term freedom from symptomatic AF/AFL/AT, after the last ablation
procedure.

o A lower incidence of peri-procedural complication (including but not limited to tamponade,
and thromboembolism)

o A lower incidence of delayed complications (including but not limited to pulmonary vein
stenosis).
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2. STUDY PURPOSE

2.1 Study Population

2.1.1 Source and number of patients

A total of 348 patients with symptomatic non-permanent AF refractory to at least one antiarrhythmic
drug (AAD) referred for percutaneous catheter ablation will be randomized at approximately 6-10
participating sites in Canada. Enrolment in the trial will be done for patients that have already made
the decision to undergo an AF ablation procedure.

2.1.2 Eligibility Criteria

21.21. Inclusion criteria

¢ Non-permanent atrial fibrillation documented on a 12 lead ECG, Trans Telephonic Monitoring
(TTM) or Holter monitor within the last 24 months:

o Low Burden Paroxysmal - 22 episodes of AF over the past 12 months; Episodes
terminate spontaneously within 7 days or via cardioversion within 48 hours of onset.

o High Burden Paroxysmal — 24 episodes of AF over the past 6 months, with 2 2
episodes >6 hours in duration; Episodes terminate spontaneously within 7 days or via
cardioversion within 48 hours of onset.

o Early Persistent - 22 episodes of AF over the past 12 months; Episodes are
successfully terminated via cardioversion within 7 days of onset.

Age of 18 years or older on the date of consent
Candidate for ablation based on AF that is symptomatic and refractory (ineffective or intolerant)
to at least one class 1 or 3 antiarrhythmic.

e Continuous anticoagulation with warfarin (INR 2-3), low molecular weight heparin, or a direct
oral antithrombotic (dabigatran, apixaban, rivaroxaban) for 24 weeks prior to the ablation; or a
TEE that excludes LA thrombus <48 hours before ablation

¢ Informed Consent Form

2.1.2.2. Exclusion criteria

Previous left atrial (LA) ablation or LA surgery

AF due to reversible cause (e.g. hyperthyroidism, cardiothoracic surgery)

Intracardiac Thrombus

Pre-existing pulmonary vein stenosis or PV stent

Pre-existing hemidiaphragmatic paralysis

Contraindication to anticoagulation or radiocontrast materials

Anteroposterior LA diameter greater than 5.5 cm by TTE

Cardiac valve prosthesis

Clinically significant (moderately-severe, or severe) mitral valve regurgitation or stenosis
Myocardial infarction, PCI / PTCA, or coronary artery stenting during the 3-month period
preceding the consent date

o Cardiac surgery during the three-month interval preceding the consent date

Protocol: CIRCA-DOSE
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¢ Significant congenital heart defect (including atrial septal defects or PV abnormalities but not
including PFO)
NYHA class lll or IV congestive heart failure
Left ventricular ejection fraction (LVEF) less than 35%
Hypertrophic cardiomyopathy (Wall thickness >1.5 cm)
Significant Chronic Kidney Disease (CKD - eGFR <30 uMol/L)
Uncontrolled hyperthyroidism
Cerebral ischemic event (strokes or TIAs) during the six-month interval preceding the consent
date
Pregnancy
Life expectancy less than one (1) year
Currently participating or anticipated to participate in any other clinical trial of a drug, device or
biologic during the duration of this study
e Unwilling or unable to comply fully with study procedures and follow-up

2.2 Study Design

2.2.1. Trial design

This will be a prospective randomized trial. Patients with symptomatic non-permanent AF refractory to
at least one AAD referred for percutaneous catheter ablation and meeting inclusion criteria will be
enrolled. Patients will be randomized (blinded to their allocation assignment and stratified by center) in
a 1:1:1 allocation ratio to pulmonary vein isolation using:

e Group1/RFCA: Standard radiofrequency ablation guided by tissue-contact force

e Group 2/CRYO 4: Standard cryoballoon ablation duration (4 minute applications with a 4
minute insurance freeze after isolation is achieved)

e Group3/CRYO 2: Short cryoballoon ablation (2 minute applications with a 2 minute
insurance freeze after isolation is achieved)

2.2.2. Duration of treatment and follow-up period

An implantable loop recorder will be implanted 30 to 90 days prior the index ablation to all patients that
have signed the consent form. All patients will be followed for a minimum of 12 months (maximum 36
months) after the index ablation procedure. This duration was based on HRS recommendations for AF

4a4b£l;gt9j(?n clinical trials and the fact that most recurrences transpire during the first year after ablation.?”

2.2.3. Baseline Data Collection

The following baseline data will be collected in all patients before ablation (all of which are a
component of standard clinical care):

= Demographic variables (age, sex, race, height, and weight)

= NYHA functional class

= CCS-SAF, EQ-5D and AFEQT (AF symptomatology and quality of life scores)

= Non-cardiac co-morbidities (e.g., diabetes, smoking, hypertension)
Protocol: CIRCA-DOSE

Version: Final, June 27" 2014
Page 12 of 40



CIRCA 3‘
DOSE ¥
History of other cardiovascular disorders (including stroke)

Current medications (including anticoagulants)

Antiarrhythmic treatment history (current and past AADs; including reasons for discontinuation)
AF history (time since diagnosis, episode durations, emergency visits, hospitalizations,
cardioversions)

Physical examination (heart rate, blood pressure, weight, height)

Echocardiographic data (including left ventricular ejection fraction, LA diameter, mitral
regurgitation/stenosis)

= 12 lead ECG and 24-h Holter monitor
s Cardiac CT or MRI

2.2.4. Implantable loop recorder (ILR)

The patients will undergo a loop recorder implantation (REVEAL LINQ, Medtronic), also called an
insertable cardiac monitor (ICM), at a minimum of 30 days (but ideally 90 days) prior to the planned
ablation procedure. The use of an implantable loop recorder with an automated AF detection algorithm
for the ascertainment of arrhythmia recurrences will enhance participant compliance and provide the
optimal the detection of the primary endpoint of asymptomatic or symptomatic arrhythmia recurrence.

The ILR analyses the beat-to-beat variability of cardiac cycles on a 2-minute ECG strip and stores (1)
the tracing for visual confirmation, (2) the amount of AF per day (Daily AF Burden, hours in AF in 1
day), and (3) the overall AF Burden (percentage of time in AF). Moreover, the patient has the ability to
activate the device manually thus facilitating analysis of heart rhythm during symptomatic events**. In
addition, the use of home monitoring (device interrogations) permits intense yet minimally intrusive
follow-up.

While from a patient perspective the freedom from symptoms related to AF may be the most important
clinical endpoint, the bulk of evidence suggests that presence or absence of symptoms does not affect
the prognosis and complications of the AF.** Moreover, it is well documented that there is a poor
correlation between symptoms and AF burden, thus making the objective evaluation of the effect of a
given rhythm control strategy unreliable.®® In addition, emerging data show that asymptomatic AF
occurs frequently after catheter ablation, even in the patients with highly symptomatic AF before the
ablation procedure. Lastly, studies have shown that the detection of AF recurrence is proportional to
the duration of monitoring, of which implantable loop recorders are the gold standard (See Figure).®
Thus, for a trial designed to evaluate the comparative efficacy of differing ablation strategies the
“purest” objective endpoint is that of asymptomatic and symptomatic arrhythmia recurrence as
detected by implantable loop monitor.

100%

Detection of AF recurrences

* During the threa months follow ups
-
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** The loop recorder device should be set to “AF ablation” patient type. This automatically programs

the device to AF detection threshold - balanced, Ectopy rejection - Nominal, episode storage threshold
— all (Record ECG of 2 minutes). **

2.2.5. Randomization

Patients who meet all the inclusion and exclusion criteria and have had a successful ILR implantation
will be randomized and be scheduled for an AF ablation. One hundred and sixteen (116) patients will
be randomized to standard radiofrequency, 116 patients will be randomized to standard cryoballoon
ablation duration (4 minutes applications) and 116 patients will be randomized to short cryoballoon
ablation (2 minutes applications). (For more details, see Statistical considerations)

2.2.6. The Ablation Procedure

2.26.1. Pre-Procedure Imaging

The use of adjunctive pre-procedural cardiac magnetic resonance* or computed tomographic
imaging, and intracardiac echocardiography or pulmonary venography to define pulmonary venous
anatomy and caliber will be based upon physician preference, and regional patterns of practice.®”- %

** Reveal LINQ is considered conditionally safe for use in the MRI environment when used under the
specified conditions. Patients with a Reveal LINQ that has been implanted for less than 6 weeks are
contraindicated for an MRI procedure. The 6-week post-implant waiting period allows sufficient time
for implant pocket and wound healing and minimizes the effects of “tugging” on the device caused by
the magnetic fields. The MRI environment may interfere with the device's capability to detect irregular
heart rhythms, and therefore, diagnostic information collected during the MRI procedure may be
corrupted. Therefore the data recorded and stocked by the device should be downloaded prior the
imaging procedure to avoid the loss of the clinical trial data.

2.2.6.2. Para-procedure patient management

o Effective anticoagulation with oral vitamin K antagonists (target INR between 2-3), low
molecular weight heparin or dabigatran / apixaban / rivaroxaban for at least one month and/or
the exclusion of a LA thrombus bg a recent transesophageal echocardiogram (<48 hours;
TEE) is mandated prior to ablation.®®

o As per standard practice, AADs will be discontinued five half-lives before the procedure,
except for amiodarone, which will be discontinued 8 weeks prior to ablation.

o AV blocking agents are permitted in highly symptomatic patients.

o Patients will be required to fast the night before the procedure.

o Laboratory analysis: Potassium, Hemoglobin and Creatinine will be measured the day of the
ablation procedure.

o Interventions may be performed under conscious sedation or general anesthesia (GA) per
local practice.

Protocol: CIRCA-DOSE
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2.2.6.3. Radiofrequency catheter ablation (RFCA) (Group 1)

Patients randomized to RFCA will have the procedure performed according to standard clinical
practi ce, 28 8871
o A multipolar catheter will be placed in the coronary sinus (CS) via central venous access.
o The LA will be accessed via trans-septal (TS) puncture or patent foramen ovale.
o After TS access is obtained, IV heparin will be administered as a sequential boluses and/or a
continuous infusion to maintain an ACT >300 sec.
o A three-dimensional, non-fluoroscopic mapping system (CARTO3 / Biosense Webster) will
be used for anatomic reconstruction.
o Through one TS access, a circular mapping catheter (decapolar or duo-decapolar) will be
advanced into the LA.
o The circular catheter will be sequentially placed within each PV to record baseline electrical
activity (PV potentials; PVPs).
o Via a second TS access, an irrigated-tip contact-force ablation catheter (Thermocool
SmartTouch / Biosense Webster) will be placed in the LA.
o Circumferential ablation lesions will be placed via the ablation catheter 1-2 cm from the PV
ostia to electrically isolate the PV, as per standard practice.*
= RF energy will be delivered with an irrigated-tip catheter at 20-35 Watts to a
maximum temperature of 43°C.
= Target contact force prior to lesion delivery — 20g (10-40g)
= Target lesion duration — minimum 400 gs FTI per individual ablation lesion
o Circumferential lesions around the veins will be considered complete when bidirectional
conduction block has been demonstrated.
o No prophylactic left atrial linear ablation lesions, or ablation of complex fractionated atrial
electrograms (CFAE) will be permitted in addition to PV isolation.
o Cavotricuspid isthmus ablation in the event of documented right atrial fiutter is permitted
(irrigated RF or cryoablation is permitted).

2.2.6.4. Cryoballoon Ablation (CBA) (Group 2 and Group 3)

Patients randomized to cryoballoon (CB) ablation will have the procedure performed according to
standard clinical practice.
o A multipolar catheter will be placed in the coronary sinus (CS) via central venous access.
o The LA will be accessed via TS puncture or patent foramen ovale.
o After TS access is obtained, IV heparin will be administered as a sequential boluses and/or a
continuous infusion to maintain an ACT >300 sec.
o Thereafter the TS sheath will be exchanged with a steerable 15 Fr sheath (Flexcath /
Medtronic).
o Before introducing the balloon catheter (Arctic Front / Medtronic) in the sheath a 15 or 20
mm diameter small-diameter circular mapping catheter (CMC) will be inserted in the central
lumen of the CB.
o The 23 or 28 mm CB will be advanced through the steerable sheath into the LA with the CMC
used as a guidewire.
= While the use of the larger (28-mm) CB is preferred, the 23-mm cryoballoon may be
used based on physician judgment and assessment of LA and PV anatomy on the
pre-procedural imaging (CT scan, MRI) or intra-procedural pulmonary venography.
= The 23-mm CB will be limited to PV diameters <20 mm.’#"
o Before ablation, the CMC will be positioned in the venous ostium to record baseline electrical
activity.
o The CMC will then be advanced more distally for support.
Protocol: CIRCA-DOSE
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o The CB will be positioned in the venous ostium and the degree of occlusion will be tested
through the injection of 1:1 diluted contrast material.

o Vessel occlusion will be evaluated according to a semi-quantitative grading:

= Grade 1 - negligible occlusion with immediate rapid outflow from the PV
= Grade 2 - mild backflow into the atrium

= Grade 3 — minimal backflow into the atrium

= Grade 4 - total contrast retention with no backflow into the atrium

o While every effort should be made to achieve optimal (grade 4) occlusion prior to the initiation
of ablation, it should be noted that a small degree of localized leak or delayed emptying of
contrast (grade 3 occlusion) may be acceptable, since the onset of cryoablation is associated
with balloon expansion, which may improve the seal.

o Prior to ablation of right-sided PVs, a 5-Fr deflectable or non-deflectable catheter will be
placed in the superior vena cava cranial to the right superior PV in order to pace the right
phrenic nerve (10-20 mA at 1.0-2.0 msec pulse width at a cycle length of 1000 msec).

= Ablation will be immediately terminated upon any perceived reduction in the strength
of diaphragmatic contraction or a 30% reduction in the diaphragmatic compound
motor action potential (CMAP) amplitude as measured via diaphragmatic
electromyography.

= Of note, if the procedure is performed under general anesthesia, paralytic agents will
be discontinued at least 30 minutes prior to plan phrenic nerve pacing.

a) Patients randomized to Standard Cryoballoon Ablation (GROUP 2 / CRYO 4): Patients

randomized to the standard cryoballoon ablation group will undergo cryoablation with target
duration of 4 minutes. Once PVI is achieved a single “bonus” application of 4 minutes will be
delivered after the rewarming phase (to +20°C).

b) Patients randomized to Short Cryoballoon Ablation (GROUP 3 / CRYO 2): Patients

randomized to the short cryoballoon ablation group will undergo cryoablation with target
duration of 2 minutes. Once PVI is achieved a single “bonus” application of 2 minutes will be
delivered after the rewarming phase (to +20°C).

Ineffectual lesions

Lesions that fail to isolate the vein (if real-time PV potential monitoring is feasible) or achieve a
temperature colder than 35°C after 60 seconds of ablation should be considered ineffectual and
be terminated (excluding common ostia). Thereafter the balloon and/or guidewire should be
repositioned and a new lesion delivered.

Inability to Isolate

Should the operator fail to isolate the PV (excluding common ostia) after a minimum of 3
attempted cryoballoon applications then focal ablation with the 8mm cryocatheter (Freezor Max)
targeted to sites of LA-PV breakthrough would be permitted at operator discretion.

o No prophylactic left atrial linear ablation lesions, or ablation of complex fractionated atrial
electrograms (CFAE) will be permitted in addition to PV isolation.

o Cavotricuspid isthmus ablation in the event of documented right atrial flutter is permitted with
either irrigated RF or cryoablation.
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2.2.6.5. Procedural Success

1. In accordance with the 2012 HRS/EHRA/ECAS consensus document the ablation procedure will
be considered successful when PV isolation, as confirmed by bidirectional conduction block
between PV and LA, has been achieved.*

i. Entrance Block — the stable absence of conduction into the PV from the LA

ii. Exit block — the stable absence of conduction from the PV into the LA (either
spontaneous or during pacing from the circular mapping catheter positioned at the
ostium of the PV).

2. As per standard practice, following isolation of all PVs (i.e., at the end of the last ablation lesion)
an observation period of 20 minutes will be used to assess spontaneous recovery of conduction,
which if present will undergo further targeted ablation.*

i. In contrast to the relatively high rate of procedural reconnection observed in studies
of RFCA (up to 50% in some series), the rate of acute reconnection post CBA
appears to be low.”*®* In studies employing waiting periods of up to 60 minutes, the
pooled rate of acute recurrence among the 749 treated PVs was <1%.5"%°

3. Following the waiting period dormant conduction will be assessed in each PV by intravenous
injection of 12 mg or more of adenosine to obtain at least one blocked P wave or a pause 23
seconds. Dormant conduction will be defined by reappearance of PV conduction demonstrated
by PV activity recorded on an appropriately positioned circular catheter for 21 beat.

i. If there is no dormant conduction in any PV then the procedure will be
considered complete

ii. If dormant conduction is elicited, the patient will undergo additional targeted
ablation until dormant conduction is abolished as assessed by injections of 12
mg or more of adenosine to obtain at least one blocked P wave or a pause 23
seconds.

4. No induction testing (using burst pacing or isoproterenol infusion) will be permitted in addition to
PV isolation.

2.2.6.6. Post procedural Care

o Barring complications, patients will be discharged within 24 hours of the index ablation
procedure.

o Post-procedure evaluation at the end of hospital stay will permit the assessment of the nature
and severity of all adverse events occurring during the immediate post-procedural phase.

o Patients will be contacted by phone one week after the index ablation. This phone contact will
permit to review the general condition of the patient and will do the follow up the adverse
events.
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2.2.7. Follow-up period
2.2.71. Post ablation blanking period

In accordance with HRS/EHRA/ECAS recommendations for reporting outcomes in AF ablation trials a
blanking period of 3 months is incorporated.* The rationale for the incorporation of a post-procedure
blanking period is based on the observation that early recurrences of arrhythmias are common during
the initial post AF ablation period, and is predicated on the assumption that not all early recurrences of
atrial tachyarrhythmias (AF/AFL/AT) will lead to later recurrences and, as such, does not necessarily
represent treatment failure.?'* Despite this relatively high incidence of early recurrence, a substantial
proportion of patients with early recurrence appear to experience a favorable arrhythmia-free longer-
term clinical course, suggesting that early recurrence may be a transient phenomenon in some.*

2.2.7.2. Anticoagulation

All patients will remain anticoagulated with an oral anticoagulant (dose-adjusted warfarin to a target
INR of 2-3 or direct oral antithrombotic) for 23 months post-ablation.
¢ Discontinuation of oral anticoagulation during the study period is strongly discouraged
(except for patients with a CHADSVaSC score of <2, in whom aspirin alone may be
considered at treating physician discretion).

2.2,7.3. Antiarrhythmic Drugs

Antiarrhythmic drugs (which were discontinued five (5) half-lives prior to ablation) may be restarted
post ablation at operator discretion (except amiodarone). However, if utilized in the post-ablation
period the AADs must be discontinued within five (5) half-lives of the end of the 3-month blanking
period in accordance with HRS guidelines.*

2.2.7.4. Arrhythmia recurrence

Arrhythmia recurrence during the first 3 months post ablation may be treated with cardioversion and/or
AADs (except amiodarone).
e Where possible, repeat ablation procedures will be deferred until after the 3-month
blanking period due to the potential for delayed cure (as per standard practice and in
accordance with HRS/ECAS/EHRA recommendations).

2.2.7.5. Follow-up visits

Scheduled visits will occur at 3, 6, and 12 months from the first ablation procedure (within 2 weeks) for
evaluation of the primary and secondary outcomes.

A 24-hour Holter and 12-lead ECG will be performed at 3, 6, and 12 months.

For patients unable to participate in remote monitoring the follow-up schedule will be
modified to include a 9 month visit. The implanted loop recorder will be interrogated at each
follow-up visit.

Table in Appendix A details all visits and procedures.
Protocol: CIRCA-DOSE
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3. STUDY METHODOLOGY

3.1. Primary and secondary outcomes measures

3.1.1. Primary endpoint

o Time to first recurrence of symptomatic or asymptomatic AF, atrial flutter, or atrial tachycardia
(AF/AFL/AT) documented by 12-lead ECG, surface ECG rhythm strips, ambulatory ECG
monitor, or on implantable loop recorder and lasting 120 seconds or longer as adjudicated by a
blinded group of investigators between days 91 and 365 post ablation, or a repeat ablation
procedure between days 0 and 365 post ablation.

3.1.2 Secondary Endpoints

e Time to first recurrence of symptomatic** documented AF/AFL/AT between days 91 and 365
after ablation or a repeat ablation procedure between days 0 and 365 post ablation.
Total arrhythmia burden (daily AF burden - hours/day; overall AF burden - % time in AF)
Proportion of patients experiencing an acute or adenosine provoking PV reconnection during
the index ablation procedure.

e Proportion of patients who needed repeat ablation procedure because of documented
recurrence of symptomatic AF/AFL/AT

e Proportion of patients who needed antiarrhythmic drug because of documented recurrence of
symptomatic AF/AFL/AT.
Proportion of patients with AF/AFL/AT during the first 90 days post ablation
Emergency visit or hospitalization >24h in a health-care facility
Major complications including death, stroke, TIA, Myocardial Infarction or systemic
thromboembolism, PV stenosis, phrenic nerve palsy, pericarditis, pericardial effusion, cardiac
perforation or tamponade, hematoma, AV fistula, pseudoaneurysm, esophageal injury and
atrio-esophageal fistulae (both individually and as a composite endpoint). Standard definitions
as per the 2012 HRS/EHRA/ECAS recommendations are employed. Acute peri-procedural
complications will be defined as occurring within 30 days of ablation, with delayed
complications occurring 31-365 days after ablation.
Overall and disease specific quality of life.
Single and multiple procedure success (freedom from symptomatic or asymptomatic
electrocardiographically documented AF/AFL/AT) after the first and last ablation procedure
respectively

¢ Single and multiple procedure success (freedom from symptomatic electrocardiographically
documented AF/AFL/AT) after the first and last ablation procedure respectively

** To date ablation has not been shown to improve mortality endpoints, and is largely
performed for quality of life reasons. From a patient perspective, a reduction in symptomatic
AF episodes is considered a procedural success, even though asymptomatic AF may persist.
To document the effect of the ablation strategies on symptomatic AF, patients will be asked to
activate the device manually to facilitate analysis of heart rhythm during symptomatic events
and record the exact onset and offset of symptoms. Symptoms may include: palpitations,
irregular pulse (rapid, racing, pounding, fluttering), dizziness, weakness, chest discomfort, and
breathlessness.
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3.2. Safety Monitoring

3.2.1. Description of risks to the safety of participants involved in the trial

Enrolment in the proposed trial is predicated on assumption that patients have already made the
decision to undergo an AF ablation procedure. As such, independent of trial enrolment they would
have accepted the risks of AF ablation. The most recent estimates of the overall procedural risks of
catheter ablation are outlined in the table (RFCA = radiofrequency catheter ablation; CBA =
cryoballoon ablation). Of note, cryoballoon ablation is associated with lower rates of thromboembolism
(stroke/TIA), cardiac tamponade, pulmonary vein stenosis, and atrio-esophageal fistula compared to
standard RF techniques.

Table - Risk of AF Ablation Procedures RFCA CBA
Stroke or TIA 0.3-0.9% 0.32%
Ischemic cerebral lesions post ablation 7.4-8.3% 4.3-5.6%
Cardiac Tamponade 0.8-1.3% 0.6%
PV stenosis

- Radiographic (routine screening) 1.6% 0.9%

- Symptomatic or requiring intervention 0.1-0.29% 0.17%
Atrio-esophageal fistula 0.04-0.2% <0.0001
Persistent phrenic nerve palsy 0.17% 0.37%

While the proposed trial should not offer additional risk over and above that currently expected with
standard AF ablation, the proposed study has the potential to reduce the rates of complication.
Specifically, the majority of complications of AF ablation are related to the prolonged left atrial time,
the larger surface area of tissue ablated, the cumulative energy delivery, and the close location of
structures susceptible to collateral injury. By reducing the lesion time to two minutes instead of four
there exists the potential to reduce left atrial time as well as the cumulative energy delivered.
Moreover, based on our preclinical animal study we observed lower degrees of neointimal proliferation
(a marker of endothelial damage) in animals randomized to 2-minute cryoapplications. Therefore,
there may be the potential for reduced complications with the double-short group when compared to
the 4 minutes applications.

3.2.2. Adverse events

An adverse event is defined as any untoward medical occurrence in a subject participating in a clinical
study, whether or not there is a causal relationship with the ablation procedure occurring or detected
from the participant's signature of information and consent form. Adverse events occurring during the
study will be documented in dedicated “Adverse event Forms™. Those events will be classified by the
investigators according to their seriousness, and whether they are study / procedure related.

Information regarding AEs will be collected from the ILR implantation through and including the last
visit. Any AEs prior to the implantation will be recorded on the medical history form. Each patient will
be observed and queried in a non-specific fashion at each visit during the study for any new or
continuing symptoms since the previous visit.
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3.2.3. Serious adverse events
Serious adverse events will be defined as:

Death,

o Life-threatening event, NOTE: the term "Life-Threatening" refers to an event in which
the patient was at immediate risk of death at the time of the event; it does not refer to
an event which could hypothetically have caused a death had it been more severe.

¢ Events causing functional disability,

Event requiring or prolonging hospitalization,
e or any other event considered serious by the investigator.

Any serious adverse event shouid be documented and reported to the coordinating center as soon as
possible, but within 48 hours after being aware.

3.2.4. Major complications associated with AF ablation

Major complications associated with AF ablation procedure are one of the secondary endpoints.
These events will be reviewed and confirmed by an independent events committee. Major
complications associated with AF ablation are, but not limited to:

- Death

- Stroke, TIA, Myocardial infarction (Mi)
- Systemic thromboembolism,

- Pulmonary vein stenosis

- Phrenic nerve palsy,

- Cardiac perforation or Cardiac Tamponade
- Pericarditis

- Pericardial effusion

- Atrio-esophageal fistulae

- Esophageal injury

- Hematoma

- AV fistula

- Pseudoaneurysm

* These events will be attributed to the index ablation if:
- Embolic events occurring within 48 hours of the ablation procedure
- Pericardial effusion occurring within one-month post procedure
- Occurrence of pulmonary vein stenosis at any time after ablation

These major complications are defined as per the 2012 HRS/EHRA/ECAS recommendations and are
listed in Appendix B.

3.3. Study termination

if a patient wishes to withdraw from the study at any time, s/he would be able to do so without having
to justify it and without affecting her/his relationship with the investigator. Also, an investigator may
withdraw a patient from the study at any time if s/he thinks it is in the patient’'s best interest. In any
case, the investigator will be requested to complete a “Termination” form for any patient that
completes the study or leaves the study, whatever the reasons.
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Any patient who refuses to undergo follow-up as scheduled will be considered to have withdrawn from

the study. The patient’s future management will not be changed by a decision, voluntary or otherwise,
to withdraw from the study. The study will be terminated according to locally applicable regulations.

3.4. Informed consent

The investigating physician will inform each patient of the objectives, constraints and anticipated risks
during the study. Each patient will be provided with a pamphiet containing all relevant information and
a consent form and will have had satisfactory responses to all questions at any time before, during or
after inclusion in the study. If the patient agrees to participate in the study, he will sign the consent
form. One copy of this consent form will remain with the patient; a second copy will be retained at the
investigation site.

3.5. Data Collection

3.5.1. Implantable Loop Recorder

The ILR (REVEAL LINQ, Medtronic) will be implanted at least 30 days prior the index ablation. The
REVEAL LINQ will be programmed for a specific AF detection aigorithm. It analyses the beat-to-beat
variability of cardiac cycles on a 2-minute ECG strip and stores the tracing for visual confirmation, the
amount of AF per day (Daily AF Burden, hours in AF in 1 day), and the overall AF Burden (percentage
of time in AF). The patient is able to activate the device manually thus facilitating analysis of heart
rhythm during symptomatic events. In addition, home monitoring (device interrogations and data
downloading into the Medtronic CarelLink system) is possible thus permitting fairly intense, yet
minimally intrusive follow-up.

3.5.2. Case report form

Electronic case report forms (eCRF) are to be completed as instructed for all patients.

4. STATISTICAL CONSIDERATIONS

4.1. Protection from bias

Random allocation to the three ablation strategies will minimize known and unknown systematic
differences between study groups, with standardization of inclusion criteria, definitions, and outcomes
assessment. Concealed allocation will minimize selection bias and patient blinding will minimize
performance bias. Since the treating physician is not blinded, in particular, performance bias is a
concern. One option considered was to design a double-blind study by having the treating physician
being different then the ablation physician. However, the ethics and logistics of having dual physicians
in this instance mitigates against this approach, since the ablation physician is in the best position for
making treatment decisions that in the best interest of the patient. The alternative approach is to
ensure that the primary outcome is beyond the influence of the physician that would arise through
performance bias (i.e. systematic differences between therapy groups in the care provided or
exposure to factors other than the therapies of interest). In this regard, AF recurrence will be
determined predominantly based on the implantable loop recorder (as well as other non-invasive
electrocardiographic techniques) interpreted by independent blinded assessors and adjudicated by a
Protocol: CIRCA-DOSE
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blinded committee, which is not affected by any potential bias on the part of an unblinded treating
physician. An independent adjudicating committee blinded to treatment allocation will classify all

outcomes. The use of implantable loop recorders will optimize the objectification of asymptomatic AF
episodes, which commonly occur during the follow-up of patients after AF ablation procedures.®'?

4.2, Statistical Power and Sample size considerations

The sample size is based on the primary endpoint and on the two main comparisons of interest:
CRYO 4 vs. RFCA and CRYO 2 vs. RFCA. The overall event-free proportion at one year is expected
to be around 65%. With a sample size of 111 per group and a two-sided 0.025 significance level (to
account for the two main comparisons), the study will have 80% power (using a log rank test) to detect
a difference of 20% between RFCA and any one of the two cryobalioon groups. In terms of events, the
trial will have 80% power if it continues until 71 events occurred in the two groups that are compared.
Factoring in a 4% loss to follow-up rate, 116 patients per group shouid be randomized, for a total of
348 in the study.

Number of patients required in each group according to various hypothesized effects (alpha=0.025)

Study Power Magnitude of reduction in recurrences
10% 15% 20% (55% - 75%) 23% 25%
85% 487 219 126 96 82
80% 431 194 111 85 73

Review of the cryoballoon ablation literature indicates this would be one of the largest cryoballoon
ablation trials to date. Similarly designed ablation studies have consistently enrolled between 50 and
140 patients.

4.3. Recruitment rate

The study will be conducted at 6-10 clinical centers in Canada. All investigators are from high-volume
AF-ablation referral centers. Projecting a conservative enrolment of 2-3 patients/center/month (which
represents <30% of the 2009 AF ablation volumes of the participating centers), and considering the
regulatory phase delay for site activation, approximately 18 months would be required to enroll 348
patients.

4.4. Proposed type of analyses

The analysis of the primary and secondary endpoints will be based on the intention-to-treat principle
according to the initial allocated strategy. An exploratory analysis of the primary endpoint will exclude
patients with major deviations from the protocol.

The primary endpoint is the time to first recurrence of symptomatic or asymptomatic documented
AF/AFL/AT between days 91 and 365 post ablation, or repeat ablation procedure between days 0 and
365 post ablation. Survival curves will be estimated by the Kaplan-Meier method and compared by the
log rank test. The two main comparisons will be CRYO 4 vs RFCA and CRYO 2 vs RFCA and will be
conducted at 0.025 significance level. These will be considered as the primary analysis of the study.
The other comparison, CRYO 4 vs CRYO 2 will be considered as a secondary.

A Cox proportional hazards model will also be used to test the consistency of the group effect while
accounting for clinically important baseline characteristics. The adjusted hazard ratios will be
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presented for the group effect with confidence intervals. Important baseline characteristics will include
but are not limited to: site, age, gender, race, weight, LA size, structural heart disease, AF duration,
and number of AADs used in the past. The proportional hazard assumption will be assessed by visual
inspection of the log-negative-log plot and through a formal test of the interaction term “group x time”
at a=0.05. Shouid this assumption fail, a stratified Cox model will be fitted in order to correct for non-
proportional hazards if possible or, if ineffective, time-dependent variables will be introduced. Should
these corrective techniques fail, logistic regression will be used instead. Secondary endpoints
expressed as time to event will be analyzed similarly using Kaplan-Meier survival curves and a log
rank test. For all dichotomous qualitative variables, Chi-Square tests will be performed to assess
group differences. Continuous variables, such as arrhythmia burden, will be analyzed using an
analysis of variance (ANOVA). If the data are not normally distributed, then the non-parametric
Wilcoxon Signed Rank test will be used. Health-related QoL scores will be compared by analysis of
covariance, adjusting for baseline values to reduce the error mean squares. In the event of missing
data, a multiple imputation approach using SAS procedures PROC Mi and PROC MIANALYZE will be
considered, if necessary. All tests will be conducted at an alpha level of 0.05 with the exception of the
two main comparisons that will be conducted at an alpha level of 0.025. Similarly, hazard ratios for
these two comparisons will be presented with 97.5% confidence intervals.

4.5. Proposed frequency of analyses

One analysis will be performed at the end of the study. An interim analysis is not deemed necessary
because of the relatively short study duration (1-year).

4.6. Planned subgroup analyses

Adequate sample sizes permitting, subgroup analyses to investigate heterogeneity in overall effects
for the primary endpoint will be performed using Cox proportional hazards models including terms for
the factor defining the subgroups, the group and the factor-by-group interaction. The factor-by-group
interaction will be tested and used to determine the consistency of the group effect across subgroups.
Subgroups based on the following variables will be considered: ablation experience (high volume vs.
low volume centers as defined by procedure volume above/below the median), LA size (above/below
median), AF duration (above/below median), AF subtype (paroxysmal vs. early persistent), PV
anatomy (common ostia vs. standard PV pattern).

5. STUDY ORGANIZATION

5.1. Day-to-day trial management

The Montreal Health Innovations Coordinating Center (MHICC) will coordinate the study. The support
staff at the MHICC will be composed of a full-time study coordinator, data manager, and
biostatistician. The MHICC will run all aspects of clinical data management. Management operations
include: coordination of data collection and data integration; data entry; data quality edit checks;
management and resolution of data discrepancies; tracking of adverse event information; generating
reports for principal and co-applicants, study sites and for committee meetings; database quality
control; locking of the clinical data and performing the final analysis of the trial resuits.

The handling of data including data quality control, will comply with all applicable regulatory guidelines,
and MHICC SOPs.
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The MHICC will also generate quarterly recruitment progress reports and transmit these reports to all

sites. The MHICC will work with the study investigators to generate and transmit a final progress
report to every local center to give to their respective governing Ethics Committees.

5.2. Study Investigators

Learning Curve: All operators are from high-volume Canadian centers (those that have performed
>100 procedures) and meet current competency requirements outlined in CHRS and HRS
competency documents.”® ”® Specifically, with RFCA a minimum of 50 procedures is required.”” For
CBA, there are no recommended competency documents. However, evidence suggests that the
performance of 12-23 cryoablation cases resuits in imeroved single-procedure success reduced the
total procedure time, and reduced fluoroscopy time.** ™ Therefore in order to participate in the study
operators will be required to have performed at least 20 CBA procedures and 50 RFCA procedures.

5.3. Role of each principal and co-applicant

Dr. Jason Andrade (principal applicant): Dr. Andrade is a cardiac electrophysiologist specialized in
complex catheter ablation. He will oversee the development of the trial start-up phase, chair the
management team that will monitor and supervise trial progress on a daily basis (recruitment, site
issues, data and coordinating center issues), chair the steering committee and be the local Pl at VGH.
Following analysis of the trial results, he will draft the principal manuscript that will be submitted to the
steering committee for review.

Dr. Anthony Tang (co-principal applicant): Dr. Tang is a clinician-scientist and a cardiac
electrophysiologist with specific interest in cardiac rhythm device management and complex catheter
ablation. He is conducting and has conducted international, muiticenter randomized controlied trials.

Dr. George Wells (co-applicant): Dr. Wells is a Professor of the Department of Epidemiology and
Community Medicine at the University of Ottawa, Senior Scientist at the Ottawa Health Research
Institute and Director, Cardiovascular Research Methods Centre at the University of Ottawa Heart
Institute. Dr. Wells' interests are in the design and analysis of muiticenter clinical trials, statistical
methodology related to disease processes and health care delivery, systematic reviews and meta-
analysis and the development and assessment of decision support technologies for patients and
clinicians. He has been on the executive and steering committees of national and international
research programs, external safety and efficacy monitoring committees, scientific grant review
committees, editorial committees and scientific advisory committees.

Dr. Marc Dubuc (co-applicant): Dr. Dubuc is a cardiac electrophysiologist with specific interest in
complex catheter ablation, and in particular cardiac cryoablation.

5.4. Steering Committee

The Steering Committee will be responsibie for the design, execution, analysis, and reporting of the
study. The Steering Committee will be responsible for maintaining the scientific integrity of the study,
supervising study progress, taking decisions following notifications by the DSMB, reviewing all trial
results and, planning and implementing the publications, abstracts and presentations. The Committee
will meet once a year, with teleconferencing as necessary to supervise the overall conduct of the
study. The Steering Committee will be composed of 9 individuais.
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5.5. Clinical Events Committee (CEC)

The clinical events committee will review and adjudicate all primary AF outcomes and serious adverse
events (SAE). This committee will be blinded to the treatment arm (AF ablation method) the patient
was randomized when reviewing the study outcome events.

6. POST TRIAL KNOWLEDGE DISSEMINATION

6.1. Anticipated results and their implications

The outcome of the proposed has the potential to fundamentally aiter the way that cardiac
cryoablation is performed. Shouild a “double-short” freeze-thaw-freeze cycle be superior to the
standard 4-minute long cycle then a systematic modification of the cardiac cryoablation technique
would be expected to translate into more effective heaith services and improved health for Canadians
suffering from cardiac arrhythmias (including but not limited to AF).

6.2. Plan for Knowledge Dissemination

The information derived herein (whether positive, or negative) will be disseminated through traditional
channels such as conference presentations, and publications in peer-reviewed journals. Should the
findings be positive then the information will be presented directly to stakeholders (i.e. Medtronic
CryoCath), who are able to more easily disseminate the uptake of knowledge through formal
educational session, and modifications to the programming of the cryoconsole itself.
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7. GLOSSARY
AAD - Antiarrhythmic drug
ACT - Activate clotting time
AR - Atrial fibrillation
AFL - Atrial Fiutter
AT - Left Atrial Tachycardia
cB - Cryoballoon
CBA - Cryoballoon Ablation
CFAE - Complex fractionated atrial electrograms
CKD - Chronic kidney disease
CMAP - Compound motor action potential
CMC - Circular mapping catheter
csS - Coronary sinus
GA - General anesthesia
ILR - Implantable loop recorder
LA - Left atria
LEVF - left ventricular ejection fraction
PCI - Percutaneous coronary intervention
PFO - Patient Foramen ovale
PTCA - Percutaneous transiuminal coronary angioplasty
PV - Pulmonary vein
PVP - Pulmonary vein potential
RF - Radiofrequency
RFCA - Radiofrequency catheter ablation
TIA - Transient ischemic attack
TEE - Transesophageal echocardiogram
TS - Trans-septal
TTM - Trans Telephonic Monitoring
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APPENDIX A: Timetable of visits and procedures

SCREENING ABLATION FOLLOW-UP
Day Day0 |Discharge| 1week |3 months | 6 months| 12 months
-30 to -90
Consent X
Telephone Interview X
Clinical examination X X X X X
Laboratory test (K+,
hemoglobin, X
creatinine)
Echocardiography X
ECG X X X X X X
24 Hour Holter X X X X
QOL questionnaire X X X
ILR Implantation X
ILR Interrogation X X X X
Cardiac CT or MRI X X X X
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APPENDIX B: Definitions of the Major complications associated with AF Ablation

Major complications: Complication that results in permanent injury or death, requires
intervention for treatment, or prolongs or requires hospitalization.
AF/AFL/AT recurrence within 3 months post ablation that
requires or prolongs a patient hospitalization should not be
considered to be a major complication.

Atrio-Esophageal Fistulae: Connection between the atrium and the lumen of the esophagus.

Cardiac perforation / Tamponade: Development of a significant pericardial effusion during or within
30 days post ablation. It should be classified as early or late
depending on whether it is diagnosis during or following initial
discharge from the hospital.

Phrenic nerve palsy: Absence of phrenic nerve function resulting in temporary or
permanent impairment of diaphragmatic function.

Pericarditis: An inflammation of the pericardium typically resulting in chest
pain. It should be considered as major complication if it results in
an effusion that leads to hemodynamic compromise or requires
pericardiocentesis, prolongs hospitalization by more than 48hrs,
requires hospitalization or persists for more than 30 days.

Pulmonary vein stenosis: Is defined as a reduction of the diameter of PV or PV branch as
mild <50%, moderate 50-70% or severe > 70%. A severe PV
stenosis should be considered a major complication

Stroke: Stroke is defined as an acute episode of focal or global
neurological dysfunction as a result of haemorrhage or infarction.
224 h; OR 24 h if available neuroimaging documents a new
haemorrhage or infarct; OR the neurological deficit results in
death

TIA (trans-ischemic attack): Transient episode of focal or global neurological dysfunction,
without acute infarction. 24 h, any variable neuroimaging does
not demonstrate a new haemorrhage or infarct.
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APPENDIX C: Declaration of Helsinki

Adopted by the 18" WMA General Assembly, Helsinki, Finland, June 1964
and amended by the:

29" WMA General Assembly, Tokyo, Japan, October 1975

35™ WMA General Assembly, Venice, Italy, October 1983

41 WMA General Assembly, Hong Kong, September 1989

48" WMA General Assembly, Somerset West, South Africa, October 1996
52" WMA General Assembly, Edinburgh, Scotland, October 2000

53 WMA General Assembly, Washington, DC, USA, October 2002

(Note of Clarification on paragraph 29 added)

55" WMA General Assembly, Tokyo, Japan, October 2004

(Note of Clarification on Paragraph 30 added)

59" WMA General Assembly, Seoul, Korea, October 2008

A. INTRODUCTION

%

The World Medical Association (WMA) has developed the Declaration of Helsinki as a
statement of ethical principles for medical research involving human subjects, including
research on identifiable human material and data.

The Declaration is intended to be read as a whole and each of its constituent
paragraphs should not be applied without consideration of all other relevant
paragraphs.

Although the Declaration is addressed primarily to physicians, the WMA encourages
other participants in medical research involving human subjects to adopt these
principles.

It is the duty of the physician to promote and safeguard the health of patients, including
those who are involved in medical research. The physician's knowledge and
conscience are dedicated to the fulfilment of this duty.

The Declaration of Geneva of the WMA binds the physician with the words, "The health
of my patient will be my first consideration,” and the International Code of Medical
Ethics declares that, "A physician shall act in the patient's best interest when providing
medical care."

Medical progress is based on research that ultimately must include studies involving
human subjects. Populations that are underrepresented in medical research should be
provided appropriate access to participation in research.

In medical research involving human subjects, the well-being of the individual research
subject must take precedence over all other interests.

The primary purpose of medical research involving human subjects is to understand the
causes, development and effects of diseases and improve preventive, diagnostic and
therapeutic interventions (methods, procedures and treatments). Even the best current
interventions must be evaluated continually through research for their safety,
effectiveness, efficiency, accessibility and quality.

In medical practice and in medical research, most interventions involve risks and
burdens.

Medical research is subject to ethical standards that promote respect for all human
subjects and protect their health and rights. Some research populations are particularly
vulnerable and need special protection. These include those who cannot give or refuse
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consent for themselves and those who may be vulnerable to coercion or undue
influence.

10. Physicians should consider the ethical, legal and regulatory norms and standards for
research involving human subjects in their own countries as well as applicable
international norms and standards. No national or international ethical, legal or
regulatory requirement should reduce or eliminate any of the protections for research
subjects set forth in this Declaration.

B. BASIC PRINCIPLES FOR ALL MEDICAL RESEARCH

11. It is the duty of physicians who participate in medical research to protect the life, health,
dignity, integrity, right to self-determination, privacy, and confidentiality of personal
information of research subjects.

12. Medical research involving human subjects must conform to generally accepted
scientific principles, be based on a thorough knowledge of the scientific literature, other
relevant sources of information, and adequate laboratory and, as appropriate, animal
experimentation. The welfare of animals used for research must be respected.

13. Appropriate caution must be exercised in the conduct of medical research that may
harm the environment.

14. The design and performance of each research study involving human subjects must be
clearly described in a research protocol. The protocol should contain a statement of the
ethical considerations involved and should indicate how the principles in this
Declaration have been addressed. The protocol should include information regarding
funding, sponsors, institutional affiliations, other potential conflicts of interest, incentives
for subjects and provisions for treating and/or compensating subjects who are harmed
as a consequence of participation in the research study. The protocol should describe
arrangements for post-study access by study subjects to interventions identified as
beneficial in the study or access to other appropriate care or benefits.

15. The research protocol must be submitted for consideration, comment, guidance and
approval to a research EC before the study begins. This committee must be
independent of the researcher, the sponsor and any other undue influence. It must take
into consideration the laws and regulations of the country or countries in which the
research is to be performed as well as applicable international norms and standards but
these must not be allowed to reduce or eliminate any of the protections for research
subjects set forth in this Declaration. The committee must have the right to monitor
ongoing studies. The researcher must provide monitoring information to the committee,
especially information about any SAEs. No change to the protocol may be made
without consideration and approval by the committee.

16. Medical research involving human subjects must be conducted only by individuals with
the appropriate scientific training and qualifications. Research on patients or healthy
volunteers requires the supervision of a competent and appropriately qualified
physician or other health care professional. The responsibility for the protection of
research subjects must always rest with the physician or other health care professional
and never the research subjects, even though they have given consent.

17. Medical research involving a disadvantaged or vulnerable population or community is
only justified if the research is responsive to the health needs and priorities of this
population or community and if there is a reasonable likelihood that this population or
community stands to benefit from the results of the research.
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18. Every medical research study involving human subjects must be preceded by careful
assessment of predictable risks and burdens to the individuals and communities

involved in the research in comparison with foreseeable benefits to them and to other
individuals or communities affected by the condition under investigation.

19. Every clinical trial must be registered in a publicly accessible database before
recruitment of the first subject.

20. Physicians may not participate in a research study involving human subjects unless
they are confident that the risks involved have been adequately assessed and can be
satisfactorily managed. Physicians must immediately stop a study when the risks are
found to outweigh the potential benefits or when there is conclusive proof of positive
and beneficial results.

21. Medical research involving human subjects may only be conducted if the importance of
the objective outweighs the inherent risks and burdens to the research subjects.

22. Participation by competent individuals as subjects in medical research must be
voluntary. Although it may be appropriate to consult family members or community
leaders, no competent individual may be enrolled in a research study unless he or she
freely agrees.

23. Every precaution must be taken to protect the privacy of research subjects and the
confidentiality of their personal information and to minimize the impact of the study on
their physical, mental and social integrity.

24. In medical research involving competent human subjects, each potential subject must
be adequately informed of the aims, methods, sources of funding, any possible conflicts
of interest, institutional affiliations of the researcher, the anticipated benefits and
potential risks of the study and the discomfort it may entail, and any other relevant
aspects of the study. The potential subject must be informed of the right to refuse to
participate in the study or to withdraw consent to participate at any time without reprisal.
Special attention should be given to the specific information needs of individual
potential subjects as well as to the methods used to deliver the information. After
ensuring that the potential subject has understood the information, the physician or
another appropriately qualified individual must then seek the potential subject's freely-
given informed consent, preferably in writing. If the consent cannot be expressed in
writing, the non-written consent must be formally documented and witnessed.

25. For medical research using identifiable human material or data, physicians must
normally seek consent for the collection, analysis, storage and/or reuse. There may be
situations where consent would be impossible or impractical to obtain for such research
or would pose a threat to the validity of the research. In such situations the research
may be done only after consideration and approval of a research EC.

26. When seeking informed consent for participation in a research study the physician
should be particularly cautious if the potential subject is in a dependent relationship with
the physician or may consent under duress. In such situations the informed consent
should be sought by an appropriately qualified individual who is completely
independent of this relationship.

27. For a potential research subject who is incompetent, the physician must seek informed
consent from the legally authorized representative. These individuals must not be
included in a research study that has no likelihood of benefit for them unless it is
intended to promote the health of the population represented by the potential subject,
the research cannot instead be performed with competent persons, and the research
entails only minimal risk and minimal burden.
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28. When a potential research subject who is deemed incompetent is able to give assent to

decisions about participation in research, the physician must seek that assent in

addition to the consent of the legally authorized representative. The potential subject's
dissent should be respected.

29. Research involving subjects who are physically or mentally incapable of giving consent,
for example, unconscious patients, may be done only if the physical or mental condition
that prevents giving informed consent is a necessary characteristic of the research
population. In such circumstances the physician should seek informed consent from the
legally authorized representative. If no such representative is available and if the
research cannot be delayed, the study may proceed without informed consent provided
that the specific reasons for involving subjects with a condition that renders them
unable to give informed consent have been stated in the research protocol and the
study has been approved by a research EC. Consent to remain in the research should
be obtained as soon as possible from the subject or a legally authorized representative.

30. Authors, editors and publishers all have ethical obligations with regard to the
publication of the results of research. Authors have a duty to make publicly available
the results of their research on human subjects and are accountable for the
completeness and accuracy of their reports. They should adhere to accepted guidelines
for ethical reporting. Negative and inconclusive as well as positive results should be
published or otherwise made publicly available. Sources of funding, institutional
affiliations and conflicts of interest should be declared in the publication. Reports of
research not in accordance with the principles of this Declaration should not be
accepted for publication.

C. ADDITIONAL PRINCIPLES FOR MEDICAL RESEARCH COMBINED WITH MEDICAL CARE

31. The physician may combine medical research with medical care only to the extent that
the research is justified by its potential preventive, diagnostic or therapeutic value and if
the physician has good reason to believe that participation in the research study will not
adversely affect the health of the patients who serve as research subjects.

32. The benefits, risks, burdens and effectiveness of a new intervention must be tested
against those of the best current proven intervention, except in the following
circumstances:

¢ The use of placebo, or no treatment, is acceptable in studies where no current proven
intervention exists; or

» Where for compelling and scientifically sound methodological reasons the use of
placebo is necessary to determine the efficacy or safety of an intervention and the
patients who receive placebo or no treatment will not be subject to any risk of serious or
irreversible harm. Extreme care must be taken to avoid abuse of this option.

33. At the conclusion of the study, patients entered into the study are entitled to be
informed about the outcome of the study and to share any benefits that result from it,
for example, access to interventions identified as beneficial in the study or to other
appropriate care or benefits.

34. The physician must fully inform the patient which aspects of the care are related to the
research. The refusal of a patient to participate in a study or the patient's decision to
withdraw from the study must never interfere with the patient-physician relationship.

35. In the treatment of a patient, where proven interventions do not exist or have been
ineffective, the physician, after seeking expert advice, with informed consent from the
patient or a legally authorized representative, may use an unproven intervention if in
the physician's judgment it offers hope of saving life, re-establishing health or alleviating
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recorded and, where appropriate, made publicly available.
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PROTOCOL ADDENDUM 1

Study Title: CIRCA-DOSE (Cryoballon vs Irrigated Radiofrequency Catheter Abaltion: The
effect of double-short vs standard exposure cryoablation duration during
pulmonary vein isolation)

Protocol number: 2055
Version date: 27 June 2014
Sponsor: Dr Jason Andrade

University of British Columbia (UBC)
Addendum Type: Change in protocol requirement: Implantable loop recorder
Addendum Purpose:  Reflect current site clinical standard practices

Addendum Summary:

In sub-section 2.2.2 (Duration of treatment and follow-up period) of Section 2.2 (Study Design) of the
protocol, it is stated that “An implantable loop recorder will be implanted 30 to 90 days prior to the
index ablation to all patients that have signed the consent form”.

In sub-section 2.2.4 (Implantable Loop Recorder), of the same section, it is indicated that “The patients
will undergo a loop recorder implantation (REVEAL LINQ, Medtronic), also called an insertable cardiac
monitor (ICM), at a minimum of 30 days (but ideally 90 days) prior to the planned ablation procedure”.

The sites’ standard practices for patients undergoing ablations demonstrate that a scheduled
procedure normally exceeds 90 days of waiting time.

Hence, to reflect the current standard practices implemented within sites, the maximum timeline of
90 days prior to ablation is to be removed.

This addendum aims to specify in sections 2.2.2 and 2.2.4 of the protocol, that “the loop recorder
implantation (Reveal LINQ, Medtronic), will be performed at a minimum of 30 days prior to the
planned ablation procedures”.
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PROTOCOL ADDENDUM 2

Study Title: CIRCA-DOSE (Cryoballon vs Irrigated Radiofrequency Catheter Ablation: The
effect of double-short vs standard exposure cryoablation duration during
pulmonary vein isolation)

Protocol number: 2055
Version date: 27 June 2014
Sponsor: Dr Jason Andrade

University of British Columbia (UBC)
Addendum type: Change in Inclusion Criteria

Addendum Purpose:  Reflect current CCS recommendations on AF patient’s management and
ablation.

Addendum Summary:

In sub-section 2.1.2.1 (Inclusion criteria), of section 2.1.2 (Eligibility Criteria) the third inclusion criteria
states “Candidate for ablation based on AF that is symptomatic and refractory (ineffective or
intolerant) to at least one class 1 or 3 antiarrhythmic”.

The 2014 Focused Update of the CCS Guidelines for the Management of AF patients, a tool that
features essential diagnostic and treatment recommendations suggests using catheter ablation to
maintain sinus rhythm as first-line therapy for relief of symptoms in highly selected patients with
symptomatic paroxysmal AF. Thus, sites participating in the study are applying these current
recommendations into their standard clinical practices hence, referring patients for ablation as a first
line therapy.

This addendum aims to add a specification to this particular inclusion criterion of sub-sections 2.1.2.1
of the protocol, to allow investigators in the inclusion of patients into the study, who would be
referred for a catheter ablation procedure as a first line therapy.
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AAD Antiarrhythmic drug
AE Adverse Event
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1 INTRODUCTION

The purpose of this statistical analysis plan (SAP) is to present the statistical methodology that will be
used for the analysis of the CIRCA-DOSE trial. This plan also provides a description of the tables, figures
and listings that will be included in the final statistical report. In case of differences between the SAP and
the protocol, the SAP will supersede the protocol.

2 STUDY DESCRIPTION

2.1 Study Design

This will be a prospective randomized trial. Patients with symptomatic non-permanent atrial fibrillation
(AF) refractory to at least one antiarrhythmic drug (AAD) referred for percutaneous catheter ablation
and meeting inclusion criteria will be enrolled. Patients will be randomized (blinded to their allocation

assignment and stratified by center) in a 1:1:1 allocation ratio to pulmonary vein isolation (PVI) using:

e Group1/RFCA: Standard radiofrequency ablation guided by tissue-contact
force;

e Group2/CRYO4: Standard cryoballoon ablation duration (4 minute
applications with a 4 minute insurance freeze after

isolation is achieved);

e Group 3 /CRYO 2: Short cryoballoon ablation (2 minute applications with a 2
minute insurance freeze after isolation is achieved).

Randomization will use blocks and will be stratified by site. The randomization schema is presented
below.

Figure 1: Randomization schema

Patients with symptomatic non-permanent AF refractory to
antiarrhythmic drug (AAD) referred for percutaneous catheter ablation

Reveal LINQ implant < -+ Ablation -30 to -90 days
Randomisation (1:1:1) < -+ Ablation -7 to -14 days
Cryoballoon Cryoballoon Contact Force
2 minutes 4 minutes RF PVI

Daily Carelink Transmission (AF Events and burden)
Visit, 24-hour Holter and 12-lead ECG at 3, 6, and 12 months
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All patients randomized will be evaluated according to the schedule below.

SCREENING ABLATION FOLLOW-UP

-30Dt?)y-90 Day 1 | Discharge |1 week | 3 months | 6 months | 12 months
Consent X
Telephone Interview X
Clinical examination X X X X X
Laboratory test
(K+, hemoglobin, creatinine) X
Echocardiography X
ECG X X X X X X
24 Hour Holter X X X X
QOL questionnaire X X X
ILR Implantation X
ILR Interrogation* X X X X
Cardiac CT or MRI X X X X

Note: Day 1 = index ablation date (CRF p.18)
* if not capable of performing daily transmissions

A total of 348 patients are to be randomized into the study.

2.2 Study Objectives

The primary objective of this study is to verify if repeated freezing cycles (4 minutes or 2 minutes) are
more efficacious (i.e., fewer recurrence of AF), and safer, than the established standard radiofrequency
catheter ablation (RFCA).

3 DATASETS ANALYZED

3.1 Intent-To-Treat (ITT) Population

The ITT population will consist of all randomized and ablated patients as recorded in CRF p.15 and p.18
respectively. In the ITT population, patients allocated to a treatment strategy group by randomization
will be followed up, assessed and analyzed as members of that group irrespective of their compliance to
the planned course of treatment strategy. Patients randomized by error (ex. not meeting
inclusion/exclusion criteria) will be reviewed and possibly removed from the ITT population.

3.2 Evaluable Population

The evaluable population will consist of patients of the ITT population, excluding patients with major

deviations from the protocol. The list of patients to be excluded will be provided by the principal
investigator.
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3.3 Implanted Population

The implanted population will consist of all patients who had a successfully implantable loop recorder
(ILR) implantation (CRF p.14). All randomized patients will be included (CRF p.15), along with patients
who had a successfully ILR implantation, but were not randomized.

4 EFFICACY ENDPOINTS
4.1 Primary Efficacy Endpoint

The primary endpoint will be the time to first recurrence of symptomatic or asymptomatic (any) AF,
atrial flutter, or atrial tachycardia (AF/AFL/AT) documented by 12-lead ECG, surface ECG rhythm strips,
ambulatory ECG monitor, or on implantable loop recorder and lasting 120 seconds or longer as
adjudicated by a blinded group of investigators between Day 91 and study completion, or a repeat
ablation procedure between ablation (Day 1) and study completion. In other words, either an AF/AFL/AT
between Day 91 and study completion or a repeat ablation procedure (at least one reported CRF Re-
Ablation Form) between ablation and study completion will qualify as a primary endpoint. Any
AF/AFL/AT episode occurring before Day 91 or after study completion will not be considered in the
calculation of the primary endpoint. For a given patient, study completion will be taken as the date of
study completion reported on CRF p.50.

All relevant information will be obtained from the ILR database.

Time zero will be Day 91. The first episode occurring at or after Day 91, but not after study completion,
will be identified and time to event will be calculated as the number of days between Day 91 and the
date of this first episode. In patients with a repeat ablation procedure between ablation and Day 90,
time to event will be set to 1. Patients with no episode between Day 91 and study completion will be
censored at their date of study completion. This is summarized in the table below.

Definition of primary efficacy endpoint (symptomatic or asymptomatic AF/AFL/AT + repeat ablation)

Event (failure) = | Any AF/AFL/AT between Day 91 and Day SC (inclusive)
OR
Any repeat ablation procedure between index ablation and Day SC (inclusive)

Time to event = Date of first event® — Day91+1 If any AF/AFL/AT or repeat ablation
between Day 91 and Day SC (inclusive)
= 1 If repeat ablation procedure between
index ablation and Day 90 (inclusive)
= Day SC—Day91+1 If no event

®l pate of first event is the AF/AFL/AT date or the date of repeat ablation procedure, whichever comes first.
Note: Day X = index ablation date (CRF p.18) + (X-1) days
Day SC = study completion date (CRF p.50).
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4.2 Secondary Efficacy Endpoints
The secondary endpoints will include:

1) Time to first recurrence of symptomatic documented AF/AFL/AT between Day 91 and study
completion or a repeat ablation procedure between ablation procedure and study completion.

This endpoint will be derived in a fashion similar to the primary endpoint, but with the
requirement related to being symptomatic.

Definition of secondary efficacy endpoint (symptomatic AF/AFL/AT + repeat ablation)

Event (failure) = | Symptomatic AF/AFL/AT between Day 91 and Day SC (inclusive)
OR

Any repeat ablation procedure between index ablation and Day SC (inclusive)

Time to event = | Date of first event® — Day91+1 If symptomatic AF/AFL/AT or repeat
ablation between Day 91 and Day SC
(inclusive)
= 1 If repeat ablation procedure between
index ablation and Day 90 (inclusive)
= DaySC—-Day91+1 If no event

©) Date of first event is the symptomatic AF/AFL/AT date or the date of repeat ablation procedure, whichever
comes first.

Note: Day X = index ablation date (CRF p.18) + (X-1) days
Day SC = study completion date (CRF p.50).

2) Total arrhythmia burden expressed as daily AF burden (hours/day) and as overall AF burden (%
time in AF).

AF burden will be defined for the period from Day 91 to study completion (inclusive) and will be
computed as:

# of hours with AF/AFL/AT

aily AF burden (hours/day) = — 5 e ST 1)

. # of hours with AF/AFL/AT
AF burden (% time in AF) = (Day SC—Day 91+ 1) x 24 x 100
ay oL — Day

These endpoints will be derived using an external log that will be provided by the data
management team.

3) Proportion of patients experiencing an acute or adenosine provoking PV reconnection during
the index ablation procedure.
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A patient will be considered has experiencing an acute or adenosine provoking PV reconnection
if at least one vein with a spontaneous and/or an adenosine induced PV reconnection is
reported for that patient.

This information will be collected in the CRF p.24.

4) Proportion of patients who needed repeat ablation procedure because of documented
recurrence of symptomatic AF/AFL/AT between index ablation and study completion (inclusive).

A patient will be considered has having a repeat ablation procedure if at least one Re-Ablation
Form is reported for that patient.

5) Proportion of patients who needed antiarrhythmic drug because of documented recurrence of
symptomatic AF/AFL/AT.

This information will be collected using the question “Is the patient taking a Class | or Class llI
antiarrhythmic drug” in the CRF at phone contact (CRF p.27), 3 months (CRF p.28), 6 months
(CRF p.34) and at 12 months (CRF p.40).

6) Proportion of patients with AF/AFL/AT during the first 90 days post ablation.

This endpoint will be derived in a fashion similar to the first component of the primary endpoint,
but with the requirement that the episode occurred between ablation and Day 90 (inclusive).

7) Proportion of patients with an emergency visit or hospitalization in a health-care facility.

This information will be collected in the “Resource Utilization Form” of the CRF at Month 3,
Month 6 and Month 12 (CRF p.30, 36 and 42). A patient will be considered has having gone to
the emergency room at a given time point if the answer to the corresponding question is YES at
that time point. The same will be done to identify patients who were hospitalized or having a
composite endpoint of emergency visit and/or hospitalization.

8) Proportion of patients with a major complications including death, stroke, TIA, Myocardial
Infarction or systemic thromboembolism, PV stenosis, phrenic nerve palsy, pericarditis,
pericardial effusion, cardiac perforation or tamponade, hematoma, AV fistula, pseudoaneurysm,
esophageal injury and atrio-esophageal fistulae (both individually and as a composite endpoint).
Standard definitions as per the 2012 HRS/EHRA/ECAS recommendations will be employed.
Acute peri-procedural complications will be defined as occurring within 30 days of ablation, with
delayed complications occurring 31-365 days after ablation.

These endpoints will be adjudicated by an independent event committee.
9) Overall and disease specific quality of life (QolL) including the CCS-SAF, EQ-5D and AFEQT

guestionnaires. The CCS-SAF questionnaire will be completed at visit baseline only, whereas the
EQ-5D and AFEQT questionnaires will be completed at visits baseline, 6 months and 12 months.
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The CCS-SAF score is obtained using three steps: documentation of possible AF-related
symptoms  (palpitations, dyspnea, dizziness/pre  syncope/syncope, chest pain,
weakness/fatigue); determination of symptom-rhythm correlation; and assessment of the effect
of these symptoms on patient daily function and Qol. CCS-SAF score ranges from 0
(asymptomatic) to 4 (severe impact of symptoms on QoL and activities of daily living). Patients
are also categorized by type of AF (paroxysmal versus persistent/permanent)’. The CCS-SAF
score will be recorded in the CRF at p.7.

The EuroQol-5D-3L (EQ-5D-3L) includes the following 5 dimensions: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression. Each dimension has the 3 following levels:
no problems, some problems and extreme problems. A 5 digit code representing the state of
health will be obtained for each respondent (1 digit by dimension). The respondent will also rate
his/her health state by tracing a line on the vertical visual analogue scale (VAS) where the
endpoints are labelled ‘Best imaginable state of health’” and ‘Worst imaginable state of health’.
The score corresponding to the states of health will be based on the value sets of the U.K.
population using the VAS valuation technique’.

The atrial fibrillation effect on quality of life (AFEQT) questionnaire is an atrial fibrillation-specific
health-related quality of life (HRQoL) questionnaire which includes 20 questions. The questions
provided information about how the AF affects symptoms (questions 1 to 4), daily activities
(questions 5 to 12), treatment concern (questions 13 to 18) and treatment satisfaction
(questions 19 and 20). The first eighteen questions include 7 levels (1 (most severe
limitation/symptoms) to 7 (no limitation/symptoms)) and the last 2 questions include also 7
levels (1 (extremely satisfied) to 7 (extremely dissatisfied)).

Only the overall AFEQT score will be computed. This score ranges from 0 to 100. A score of 0
corresponds to a complete disability, while a score of 100 corresponds to no disability. The
overall AFEQT score will be calculated from questions 1 to 18 according to the following
definition®.

Definition of the AFEQT scores

Score Formula

Overall (sum of questions 1 to 18 answered — number of questions answered) x 100
=100 — -

AFEQT number of questions answered X 6

Note: The overall AFEQT score will be calculated from questions 1 to 18

10) Single and multiple procedure success defined as freedom from symptomatic or asymptomatic
electrocardiographically documented AF/AFL/AT after the first and last ablation procedure
respectively.

Definition of secondary efficacy endpoint (any AF/AFL/AT after the 1% ablation)

Event (failure) | = | Any AF/AFL/AT between index ablation and Day SC (inclusive)
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Time to event | =| Date of first AF/AFL/AT — Date of If any AF/AFL/AT between index ablation
index ablation + 1 and Day SC (inclusive)
=| Day SC — Date of index ablation + 1 If no event

Note: Day SC = study completion date (CRF p.50).

Definition of secondary efficacy endpoint (any AF/AFL/AT after the last ablation)

Event (failure) | =| Any AF/AFL/AT between last ablation and Day SC (inclusive)
Time to event | =| Date of first AF/AFL/AT — Date of last If any AF/AFL/AT between last ablation
ablation + 1 and Day SC (inclusive)
=| Day SC — Date of last ablation + 1 If no event

@) If >1 ablation then date of last ablation = last ablation date (CRF p.52), else if only 1 ablation then

date of last ablation = index ablation date (CRF p.18).
Note: Day SC = study completion date (CRF p.50).

11) Single and multiple procedure success defined as freedom from symptomatic
electrocardiographically documented AF/AFL/AT after the first and last ablation procedure

respectively.

Definition of secondary efficacy endpoint (symptomatic AF/AFL/AT after the 1% ablation)

Event (failure) | = | Symptomatic AF/AFL/AT between index ablation and Day SC (inclusive)
Time to event | =| Date of first symptomatic AF/AFL/AT — | If symptomatic AF/AFL/AT between index
Date of index ablation + 1 ablation and Day SC (inclusive)
=| Day SC — Date of index ablation + 1 If no event

Note: Day SC = study completion date (CRF p.50).

Definition of secondary efficacy endpoint (symptomatic AF/AFL/AT after the last ablation)

Event (failure) | =| Symptomatic AF/AFL/AT between last ablation® and Day SC (inclusive)

Time to event | =| Date of first symptomatic AF/AFL/AT — | If symptomatic AF/AFL/AT between last
Date of last ablation + 1 ablation and Day SC (inclusive)
=| Day SC — Date of last ablation + 1 If no event

@) If >1 ablation then date of last ablation = last ablation date (CRF p.52), else if only 1 ablation then
date of last ablation = index ablation date (CRF p.18).
Note: Day SC = study completion date (CRF p.50).

5 OTHER ENDPOINTS AND PROCEDURE PARAMETERS
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5.1 Atrial Arrhythmia (as Per Patient’s Assessment)

Atrial arrhythmia parameters, as per patient assessment, will be collected in the CRF at visit 3 months
(CRF p. 28), 6 months (CRF p. 34) and 12 months (CRF p. 40) and will include occurrence of symptomatic
episode(s), number of symptomatic episode(s), symptoms associated with the episode(s) and severity of
the most extreme symptomes.

5.2 Implantable Loop Recorder (ILR)

Information regarding the implantation of ILR will be collected at ILR implantation visit (CRF p.14),
whereas the information regarding the functionality of the ILR will be assessed at visit ablation (CRF p.
16), 3 months (CRF p. 30), 6 months (CRF p. 36) and 12 months (CRF p. 42).

5.3 Ablation Procedure Parameters

Various parameters will be collected in the CRF during the index ablation procedure (CRF p. 18-25) as
well as during additional ablation procedures (CRF p. 52-60) when applicable. These parameters will
include presenting rhythm, procedure summary, anticoagulation therapy, antiarrhythmic drug,
esophageal temperature monitoring, radiofrequency ablation, maximum RF energy used, cryoballoon
ablation, phrenic monitoring and PV reconnection. Summary at the end of the ablation, including
duration of the procedure (time of exit from EP lab — time of entry to EP lab) and fluoroscopy time
(fluoroscopy time at time of the end of the procedure — fluoroscopy time at time of left atrial access) will
also be assessed (see CRF p.25 for index ablation procedure and CRF p.60 for additional ablation
procedures).

6 SAFETY ENDPOINTS

6.1 Concomitant Medications

Concomitant medications will be collected throughout the study, starting at inclusion (study entry).

6.2 Adverse Events and Serious Adverse Events

An adverse event (AE) is defined as an untoward medical occurrence in a patient. Adverse events
occurring during the study will be documented in dedicated “Adverse Event” forms. Those events will be
classified by the investigators according to their seriousness, and whether they are study/procedure
related.

Serious adverse events (SAE) will be defined as death, life-threatening events, events causing functional
disability, an event requiring or prolonging hospitalization, or any other event considered serious by an

investigator. All SAEs will be adjudicated by an independent event committee.

6.3 Vital Signs, 12-Lead ECG and Physical Exam
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Vital signs (heart rate and blood pressure) and a 12-lead ECG will be assessed at baseline, discharge,
Month 3, Month 6 and Month 12. Height and weight will be collected at baseline only. A physical
examination and a NYHA functional class will be evaluated at baseline, Month 3, Month 6 and Month 12.

6.4 Other Exams
Several exams will be performed during the study.

A 24-hour Holter monitor exam will be performed at baseline, Month 3, Month 6 and Month 12. A
transthoracic echocardiogram (TTE) / nuclear exam will be performed at baseline and a CT/MRI exam
will be done at baseline, Month 3, Month 6 and Month 12. PV pattern and PV dimensions will be
obtained at baseline.

6.5 Laboratory Parameters

Some laboratory parameters will be collected before the ablation.

6.6 Childbearing Potential

A pregnancy test will be done before the ablation.

7 STATISTICAL METHODOLOGY

7.1 Statistical Considerations

Statistical analyses will be performed using SAS Version 9.4 or higher. Unless otherwise specified, all
statistical tests will be two-sided and performed at a significance level of 0.05.

Prior to all parametric analyses, basic assumptions will be checked and if they are violated, non-
parametric analyses or data transformation will be performed to confirm results from the parametric
analyses.

Descriptive statistics will be presented for most study parameters. For continuous variables, N, mean,
median, standard deviation, Q1, Q3, minimum and maximum will be presented. Number of patients and
proportion will be presented for categorical variables.

Unless otherwise stated, no missing value will be imputed.

7.2 Study Patients

7.2.1 Patient Disposition
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Number of randomized patients, number of randomized patients completing the study and reasons for
discontinuation will be summarized overall and by treatment strategy group. This information will also
be presented by study site. A listing of patient disposition will be provided.

7.2.2 Datasets Analyzed

The number of patients in each datasets will be summarized overall and by treatment strategy group. A
listing providing the population membership and the reasons for being excluded from each population
will be provided as well.

7.2.3 Demographic and Baseline Characteristics

Demographic data (age at informed consent, gender and ethnicity) as well as baseline characteristics
(medical history and atrial fibrillation history) will be summarized using descriptive statistics, overall and

by treatment strategy group, for the ITT population.

Demographic and baseline characteristics will be presented overall and by group (randomized implanted
patients vs not randomized implanted patients), for the implanted population.

7.2.4 Compliance
In this study, compliance refers to the patient’s compliance in recording and transmitting weekly ECG

rhythm strips using the implantable loop recorder monitor. For a given patient, compliance will be
computed as:

ILR compliance in %: total # of weeks with at least one transmission for a given period of time]
total # of weeks in the same given period of time
x 100
ILR compliance: Yes if ILR compliance in % > 75%

No if ILR compliance in % < 75%
ILR compliance will be calculated and summarized from ablation to study completion, for the period
between ablation and Day 90 as well as for the period between Day 91 and study completion. This will
be done for the ITT and evaluable populations.

7.3 Efficacy Analysis

The efficacy analyses will be primarily based on the ITT population but, for illustrative purposes, the
primary and the first secondary analyses will be repeated on the evaluable population.

7.3.1 Primary Analysis

The primary analysis will be an unadjusted comparison of the time to first recurrence of symptomatic or
asymptomatic documented AF/AFL/AT between Day 91 and study completion, or repeat ablation
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procedure between index ablation and study completion. Survival curves will be estimated by the
Kaplan-Meier method and the differences between the groups will be assessed using log rank tests. The
two main comparisons will be CRYO 4 vs RFCA and CRYO 2 vs RFCA and will be conducted at the 0.025
significance level. These will be considered as the primary analysis of the study. The other comparison,
CRYO 4 vs CRYO 2 will be considered as secondary.

For illustrative purposes, unadjusted hazard ratios (HR) from a Cox proportional hazards model will be
provided with 97.5% confidence intervals for the HR comparing CRYO 2 and CRYO 4 vs RFCA and with
95% confidence interval for the HR comparing CRYO 4 vs CRYO 2.

7.3.2 Secondary Analysis

Unless otherwise specified, secondary analysis will be performed on the ITT population and all
confidence intervals for the HR will be presented at 95% level of significance.

The following analyses will be performed for the secondary endpoints:

1) Time to first recurrence of symptomatic documented AF/AFL/AT between Day 91 and study
completion or a repeat ablation procedure between index ablation and study completion will be
analyzed as the primary endpoint using Kaplan-Meier survival curves and log-rank tests.

2) Total arrhythmia burden expressed as daily AF burden (hours/day) and as overall AF burden (%
time in AF) between Day 91 and study completion will be analyzed using an analysis of variance
(ANOVA). Pairwise comparisons will be done using contrasts under the ANOVA models. If the
data are not normally distributed, then the non-parametric Wilcoxon Signed Rank test will be
used. Descriptive statistics will be presented for the following periods: between Day 91 and Day
120, Day 121 and Day 150, Day 151 and Day 180, Day 181 and study completion and between
Day 91 and study completion.

3) Proportion of patients experiencing an acute or adenosine provoking PV reconnection during
the index ablation procedure will be analyzed using Chi-Square tests to assess group differences.
Additional information per vein will be provided as well.

4) Proportion of patients who needed repeat ablation procedure because of documented
recurrence of symptomatic AF/AFL/AT between index ablation and study completion will be
analyzed using Chi-Square tests to assess group differences.

5) Proportion of patients who needed antiarrhythmic drug because of documented recurrence of
symptomatic AF/AFL/AT will be displayed at phone contact and for the period between phone
contact and Day 91. This proportion will be further displayed and analyzed using Chi-Square
tests to assess group differences for the following periods: between Day 91 and Day 180,
between Day 181 and study completion and between Day 91 and study completion.

6) Proportion of patients with any AF/AFL/AT during the first 90 days post ablation will be analyzed
using Chi-Square tests to assess group differences. In addition, the proportion will also be
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summarized and compared with chi-square tests across the three groups for the following
periods: Day 91 to Day 180 (inclusive) and Day 181 to study completion (inclusive). Number of
episodes of any AF/AFL/AT during these three time periods will also be provided and compared,
if appropriate, between groups using Poisson regression models. The same analyses will be
repeated for proportion of patients with symptomatic AF/AFL/AT.

7) Proportion of patients with emergency visit or hospitalization in a health-care facility will be
analyzed using Chi-Square tests to assess group differences (both individually and as a
composite endpoint) for the following periods: between discharge and Day 90, between Day 91
and Day 180, between Day 181 and study completion and between Day 91 and study
completion. In addition, proportion of patients requiring a cardioversion will be similarly
presented.

8) Proportion of patients with major complications including death, stroke, TIA, Myocardial
Infarction or systemic thromboembolism, PV stenosis, phrenic nerve palsy, pericarditis,
pericardial effusion, cardiac perforation or tamponade, hematoma, AV fistula, pseudoaneurysm,
esophageal injury and atrio-esophageal fistulae (both individually and as a composite endpoint)
and acute peri-procedural complications will be analyzed using Chi-Square tests to assess group
differences. This will be done for the following periods: prior to discharge (inclusive) and
between discharge and study completion. The proportion of patients with major complications
before discharge and between discharge and study completion will also be presented for the
implanted population. Acute peri-procedural (from index ablation to 30 days post ablation) and
delayed (from 31 days post ablation and study completion) complications will also be presented
and compared using Chi-Square tests.

9) Health-related Qol scores (EQ-5D-3L score and overall AFEQT score) assessed at baseline, 6
months and 12 months will be analyzed using a repeated measures analysis of covariance,
adjusting for baseline values to reduce the error mean squares. In the event of missing data, a
multiple imputation approach using SAS procedures PROC MI and PROC MIANALYZE will be
considered, if necessary. Only descriptive statistics will be provided for the CCS-SAF score
assessed at baseline.

10) Single and multiple procedure success defined as freedom from symptomatic or asymptomatic
electrocardiographically documented AF/AFL/AT after the first and last ablation procedure
respectively will be analyzed as the primary endpoint using Kaplan-Meier survival curves and
log-rank tests.

11) Single and multiple procedure success defined as freedom from symptomatic
electrocardiographically documented AF/AFL/AT after the first and last ablation procedure
respectively will be analyzed as the primary endpoint using Kaplan-Meier survival curves and
log-rank tests.

In addition to the analyses of the secondary endpoints above, the primary endpoint and the first

secondary endpoint will be further explored as described below. The proportion of patients
experiencing each component of the primary and first secondary endpoint:
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e Any AF (symptomatic or asymptomatic) between Day 91 and study completion;

e Any AFL/AT (symptomatic or asymptomatic) between Day 91 and study completion;

e Any AF/AFL/AT (symptomatic or asymptomatic) between Day 91 and study completion;

e Symptomatic AF between Day 91 and study completion;

e Symptomatic AFL/AT between Day 91 and study completion;

e Symptomatic AF/AFL/AT between Day 91 and study completion;

e Repeat procedure including during the first 90 days (i.e. between index ablation and study
completion)

will be displayed as well and compared between the three groups (RFCA, CRYO 4 and CRYO 2) using chi-
square tests on the ITT population. Number of episodes of any AF/AFL/AT (symptomatic or
asymptomatic) and number of episodes of symptomatic AF/AFL/AT between Day 91 and study
completion will also be provided and compared across groups using a Poisson regression model.
Modeling will be done with the SAS GENMOD procedure and the logarithm of the time of follow-up
(study completion date — Day 91 + 1) will be used as the offset. It should be noted that the distribution
of the number of episodes will be reviewed prior to hardlock and other statistical models may be used if
deemed more appropriate.

7.3.3 Other Pre Specified Analyses

A Cox proportional hazards model will be used to test the consistency of the group effect for the primary
endpoint while accounting for clinically important baseline characteristics. The adjusted hazard ratios
will be presented for the group effect with confidence intervals. Important baseline characteristics will
include:

e Site,

o Age (age at inform consent, CRF p.2);

e Gender (CRF p.2);

e Race (CRF p.2);

e  Weight (CRF p.9);

e LAsize (left atrial AP diameter, CRF p.12);

e Structural heart disease (LVEF <40%, CRF p.12);

e AF duration (year of informed consent (CRF p.2) - year of medical diagnosis (CRF p.7));

e Number of different AADs used in the past (CRF p.8).

The proportional hazard assumption will be assessed by visual inspection of the log-negative-log plot
and through a formal test of the interaction term “group x time” at a=0.05. Should this assumption fail,
a stratified Cox model will be fitted in order to correct for non-proportional hazards if possible or, if
ineffective, time-dependent variables will be introduced. Should these corrective techniques fail; logistic
regression will be used instead.

Subgroup analyses to investigate heterogeneity in group effect for the primary endpoint will be

performed using Cox proportional hazards models including terms for the factor defining the subgroups,
the group and the factor-by-group interaction. The factor-by-group interaction will be tested and used
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to determine the consistency of the group effect across subgroups. Subgroups based on the following
variables will be considered:

o Ablation experience (high volume vs. low volume centers as defined by procedure volume
above/below the median), (high volume: sites 001, 002, 003, and 005; low volume: sites 004,
006, 007, 008);

e LAsize (above/below median), (CRF p.12);

e  AF duration (above/below median), (AF duration computed as year of informed consent (CRF
p.2) - year of medical diagnosis (CRF p.7));

e AF subtype (paroxysmal vs. early persistent), (CRF p.3);

PV anatomy (common ostia (L1a, L1b, R3a, R3b, R3c, R4a, R4b, R5) vs. standard PV pattern (if

no L1a, L1b, R3a, R3b, R3¢, R4a, R4b, R5)), CRF p. 13).

7.4 Other Endpoints and Procedure Parameters Analysis
Unless otherwise stated, analysis will be presented for the ITT population.
7.4.1 Atrial Arrhythmia Assessment

Occurrence of any documented episode(s) of atrial arrhythmia (Yes/No) between index ablation and
phone contact, occurrence of symptomatic episode(s) of atrial arrhythmia (Yes/No) between phone
contact and 3 months (inclusive), between 3 and 6 months (inclusive) as well as between 6 months and
study completion will be presented using counts and proportions, overall and by treatment strategy
group. Related information (number of episode(s), symptoms and severity of the worst symptoms) will
be summarized using descriptive statistics, overall and by treatment strategy group. Listings may also be
presented as appropriate.

7.4.2 Implantable Loop Recorder (ILR)

Parameters related to the ILR will be summarized using descriptive statistics overall and by treatment
strategy group. Information will be available at visit implantation, ablation, 3 months, 6 months and 12
months. Summary of the ILR at implantation will also be displayed for the implanted population.

7.4.3 Ablation Procedure Parameters

The parameters collected during the index ablation procedure and during additional ablation procedures
will be summarized using descriptive statistics overall and by treatment strategy group. Listings may also
be presented as appropriate.

The procedure used and presenting rhythm for each additional ablation procedure will be presented for

all repeat ablation procedure. All other parameters will be presented only for the first additional
ablation procedure.
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Information captured during the radiofrequency ablation, cryoballoon ablation and phrenic monitoring
will be summarized for each pulmonary vein using counts and proportions, overall and by treatment
strategy group.

Similarly, PV reconnection information will be presented for each pulmonary vein using counts and
proportions, overall and by treatment strategy group. Finally, sites where pulmonary vein reconnection
will be observed post PVI (SA, S, SP, Posterior, IP, |, IA, Anterior) will be summarized for each pulmonary
vein using counts, overall and by treatment strategy group.

Several tables in this section will present information broken down by pulmonary vein. To get a more
global picture, information related to the right veins (RSPV, RIPV, RCPV and RMPV), the left veins (LSPV,
LIPV, LCPV and LMVP) and all the veins, will be combined and summarized as defined above. However,
in the corresponding tables, counts will refer to number of veins instead of number of patients.

Finally, duration of the procedure and fluoroscopy time, captured during the index ablation procedure,
will be presented overall and by treatment strategy group. Although not considered as secondary
endpoints per se in the protocol, these parameters will be compared between groups using ANOVA
models. Pairwise comparisons will be done using contrasts under the ANOVA models.

7.5 Safety Parameters Analysis

Unless otherwise stated, analysis will be presented for the ITT population.

7.5.1 Concomitant Medications

Concomitant medications will be collected throughout the study, starting at inclusion (study entry) and
will be coded with respect to indication and generic name using the WHO drug dictionary (version
March 2014). Frequency of use of concomitant medications will be presented by both indication and
generic name, overall and by treatment strategy group.

A listing of concomitant medications will also be provided.

7.5.2 Adverse Events and Serious Adverse Events

AEs recorded in the CRF will be coded by system organ class and body system according to the MedDRA
dictionary (version 17). AEs and SAEs recorded in the CRF will be listed. A listing and an Excel file will
also be generated for SAEs adjudicated by the adjudication committee.

7.5.3 Vital Signs, 12-Lead ECG and Physical Exam Analysis

Parameters related to the various exams will be summarized using descriptive statistics and presented

overall and by treatment strategy group at each available visit. Listings may also be presented as
appropriate.
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7.5.4 Other Exam Analysis

Parameters related to the various exams will be summarized using descriptive statistics and presented
overall and by treatment strategy group at each available visit. Listings may also be presented as
appropriate.

7.5.5 Laboratory Parameters
Laboratory parameters (potassium, hemoglobin, creatinine and eGFR) measured before the ablation will
be summarized using descriptive statistics overall and by treatment strategy group. Creatinine will be
reported in umol/L or mg/dL in the eCRF but will be summarized in pmol/L. The following conversion
formula will be used:

Y umol/L = 88.4 - X mg/dL
7.5.6 Childbearing Potential

Childbearing potential will be summarized using descriptive statistics overall and by treatment strategy
group.
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7 SUMMARY TABLES, FIGURES AND LISTINGS

1 Study subject

1.1 Subject disposition

Table 1.1.1 Subject disposition, ITT population

Table 1.1.2 Subject disposition by study site, ITT population

Table 1.1.3 Data sets analyzed — ITT and Evaluable populations

Table 1.1.4 Data sets analyzed — Implanted population

1.2 Demographic and baseline characteristics

Table 1.2.1 Summary of demographics, ITT population

Table 1.2.2 Summary of demographics, Implanted population

Table 1.2.3 Summary of medical history, ITT population

Table 1.2.4 Summary of medical history, Implanted population

Table 1.2.5 Summary of atrial fibrillation history, ITT population

Table 1.2.6 Summary of atrial fibrillation history, Implanted population

1.3 ILR compliance

Table 1.3.1 Summary of ILR compliance — Between ablation and study completion, ITT population

Table 1.3.2 Summary of ILR compliance — Between ablation and study completion, Evaluable population
Table 1.3.3 Summary of ILR compliance — Between ablation and Day 90, ITT population

Table 1.3.4 Summary of ILR compliance — Between ablation and Day 90, Evaluable population

Table 1.3.5 Summary of ILR compliance — Between Day 91 and study completion, ITT population

Table 1.3.6 Summary of ILR compliance — Between Day 91 and study completion, Evaluable population
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2 Efficacy analysis

2.1 Primary analysis

Analysis of the primary endpoint

Table 2.1.1 Summary and statistical analysis of first recurrence of any AF/AFL/AT (symptomatic or
asymptomatic) between Day 91 and study completion OR any repeat ablation procedure
including during the first 90 days, ITT population

Table 2.1.2 Summary and statistical analysis of first recurrence of any AF/AFL/AT (symptomatic or

asymptomatic) between Day 91 and study completion OR any repeat ablation procedure
including during the first 90 days, Evaluable population

2.2 Secondary analysis

Analysis of the first secondary endpoint

Table 2.2.1 Summary and statistical analysis of first recurrence of symptomatic AF/AFL/AT between Day 91
and study completion OR any repeat ablation procedure including during the first 90 days, ITT
population

Table 2.2.2 Summary and statistical analysis of first recurrence of symptomatic AF/AFL/AT between Day 91

and study completion OR any repeat ablation procedure including during the first 90 days,
Evaluable population

Analysis of the components of the primary and first secondary endpoint

Table 2.2.3 Summary and statistical analysis of proportion of patients with any AF (symptomatic or
asymptomatic) between Day 91 and study completion, ITT population

Table 2.2.4 Summary and statistical analysis of proportion of patients with any AFL/AT (symptomatic or
asymptomatic) between Day 91 and study completion, ITT population

Table 2.2.5 Summary and statistical analysis of proportion of patients with any AF/AFL/AT (symptomatic or
asymptomatic) between Day 91 and study completion, ITT population

Table 2.2.6 Summary and statistical analysis of number of episodes of any AF/AFL/AT (symptomatic or
asymptomatic) between Day 91 and study completion, ITT population

Table 2.2.7 Summary and statistical analysis of proportion of patients with symptomatic AF between Day
91 and study completion, ITT population

Table 2.2.8 Summary and statistical analysis of proportion of patients with symptomatic AFL/AT between
Day 91 and study completion, ITT population

Table 2.2.9 Summary and statistical analysis of proportion of patients with symptomatic AF/AFL/AT
between Day 91 and study completion, ITT population

Table 2.2.10 Summary and statistical analysis of number of episodes of symptomatic AF/AFL/AT between
Day 91 and study completion, ITT population

Table 2.2.11 Summary and statistical analysis of proportion of patients with any repeat ablation procedure
including during the first 90 days, ITT population
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Analysis of AF/AFL/AT and antiarrhythmic drug use by time period

Table 2.2.12 Summary and statistical analysis of proportion of patients with any AF/AFL/AT (symptomatic or
asymptomatic) between ablation and Day 90, ITT population

Table 2.2.13 Summary and statistical analysis of proportion of patients with symptomatic AF/AFL/AT
between ablation and Day 90, ITT population

Table 2.2.14 Summary and statistical analysis of number of episodes of any AF/AFL/AT (symptomatic or
asymptomatic) between ablation and Day 90, ITT population

Table 2.2.15 Summary and statistical analysis of number of episodes of symptomatic AF/AFL/AT between
ablation and Day 90, ITT population

Table 2.2.16 Summary and statistical analysis of proportion of patients with any AF/AFL/AT (symptomatic or
asymptomatic) between Day 91 and Day 180, ITT population

Table 2.2.17 Summary and statistical analysis of proportion of patients with symptomatic AF/AFL/AT
between Day 91 and Day 180, ITT population

Table 2.2.18 Summary and statistical analysis of number of episodes of any AF/AFL/AT (symptomatic or
asymptomatic) between Day 91 and Day 180, ITT population

Table 2.2.19 Summary and statistical analysis of number of episodes of symptomatic AF/AFL/AT between
Day 91 and Day 180, ITT population

Table 2.2.20 Summary and statistical analysis of proportion of patients with any AF/AFL/AT (symptomatic or
asymptomatic) between Day 181 and study completion, ITT population

Table 2.2.21 Summary and statistical analysis of proportion of patients with symptomatic AF/AFL/AT
between Day 181 and study completion, ITT population

Table 2.2.22 Summary and statistical analysis of number of episodes of any AF/AFL/AT (symptomatic or
asymptomatic) between Day 181 and study completion, ITT population

Table 2.2.23 Summary and statistical analysis of number of episodes of symptomatic AF/AFL/AT between
Day 181 and study completion, ITT population

Table 2.2.24 Summary of proportion of patients with antiarrhythmic drug use before Day 91, ITT population

Table 2.2.25 Summary and statistical analysis of proportion of patients with antiarrhythmic drug use
between Day 91 and Day 180, ITT population

Table 2.2.26 Summary and statistical analysis of proportion of patients with antiarrhythmic drug use
between Day 181 and study completion, ITT population

Table 2.2.27 Summary and statistical analysis of proportion of patients with antiarrhythmic drug use

between Day 91 and study completion, ITT population

Analysis of AF/AFL/AT after the first and last ablation

Table 2.2.28 Summary and statistical analysis of first recurrence of any AF/AFL/AT (symptomatic or
asymptomatic) between index ablation and study completion, ITT population

Table 2.2.29 Summary and statistical analysis of first recurrence of any AF/AFL/AT (symptomatic or
asymptomatic) between last ablation and study completion, ITT population

Table 2.2.30 Summary and statistical analysis of first recurrence of symptomatic AF/AFL/AT between index
ablation and study completion, ITT population

Table 2.2.31 Summary and statistical analysis of first recurrence of symptomatic AF/AFL/AT between last
ablation and study completion, ITT population
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Analysis of arrhythmia burden

Table 2.2.32 Summary and statistical analysis of daily AF burden (hours/day), ITT population

Table 2.2.33 Summary and statistical analysis of overall AF burden (% time in AF), ITT population

Analysis of the other secondary endpoints

Table 2.2.34 Summary and statistical analysis of proportion of patients with repeat ablation procedures
because of documented symptomatic AF/AFL/AT between ablation and study completion, ITT
population

Table 2.2.35 Summary and statistical analysis of proportion of patients with emergency visits between
Discharge and Day 90, ITT population

Table 2.2.36 Summary and statistical analysis of proportion of patients with emergency visits between Day
91 and Day 180, ITT population

Table 2.2.37 Summary and statistical analysis of proportion of patients with emergency visits between Day
181 and study completion, ITT population

Table 2.2.38 Summary and statistical analysis of proportion of patients with emergency visits between Day
91 and study completion, ITT population

Table 2.2.39 Summary and statistical analysis of proportion of patients with hospitalizations between
Discharge and Day 90, ITT population

Table 2.2.40 Summary and statistical analysis of proportion of patients with hospitalizations between Day 91
and Day 180, ITT population

Table 2.2.41 Summary and statistical analysis of proportion of patients with hospitalizations between Day
181 and study completion, ITT population

Table 2.2.42 Summary and statistical analysis of proportion of patients with hospitalizations between Day 91
and study completion, ITT population

Table 2.2.43 Summary and statistical analysis of proportion of patients with emergency visits and/or
hospitalizations between Discharge and Day 90, ITT population

Table 2.2.44 Summary and statistical analysis of proportion of patients with emergency visits and/or
hospitalizations between Day 91 and Day 180, ITT population

Table 2.2.45 Summary and statistical analysis of proportion of patients with emergency visits and/or
hospitalizations between Day 181 and study completion, ITT population

Table 2.2.46 Summary and statistical analysis of proportion of patients with emergency visits and/or
hospitalizations between Day 91 and study completion, ITT population

Table 2.2.47 Summary of cardioversions between Discharge and Day 90, ITT population

Table 2.2.48 Summary of cardioversions between Day 91 and Day 180, ITT population

Table 2.2.49 Summary of cardioversions between Day 181 and study completion, ITT population

Table 2.2.50 Summary of cardioversions between Day 91 and study completion, ITT population

Table 2.2.51 Summary and statistical analysis of major complications as a composite endpoint, <= Discharge,
ITT population

Table 2.2.52 Summary of the components of the major complications, <= Discharge, ITT population

Table 2.2.53 Summary and statistical analysis of major complications as a composite endpoint between
Discharge and study completion, ITT population

Table 2.2.54 Summary of the components of the major complications between Discharge and study
completion, ITT population

Table 2.2.55 Summary and statistical analysis of major complications as a composite endpoint, <= Discharge,
Implanted population

Table 2.2.56 Summary of the components of the major complications, <= Discharge, Implanted population

Table 2.2.57 Summary and statistical analysis of major complications as a composite endpoint between
Discharge and study completion, Implanted population
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Table 2.2.58 Summary of the components of the major complications between Discharge and study
completion, Implanted population

Table 2.2.59 Summary and statistical analysis of acute peri-procedural complications as a composite
endpoint between ablation and 30 days post ablation (inclusive), ITT population

Table 2.2.60 Summary of the components of the acute peri-procedural complications between ablation and
30 days post ablation (inclusive), ITT population

Table 2.2.61 Summary and statistical analysis of delayed complications as a composite endpoint between 31
days post ablation (inclusive) and study completion, ITT population

Table 2.2.62 Summary of the components of delayed complications between 31 days post ablation (inclusive)
and study completion, ITT population

Table 2.2.63 Summary and statistical analysis of patients experiencing an acute or adenosine provoking PV
reconnection during the index ablation procedure, ITT population

Table 2.2.64 Summary of PV reconnection during the index ablation procedure, VEIN=RSPV, ITT population

Table 2.2.65 Summary of PV reconnection during the index ablation procedure, VEIN=RIPV, ITT population

Table 2.2.66 Summary of PV reconnection during the index ablation procedure, VEIN=RCPV, ITT population

Table 2.2.67 Summary of PV reconnection during the index ablation procedure, VEIN=RMPV, ITT population

Table 2.2.68 Summary of PV reconnection during the index ablation procedure, VEIN=LSPV, ITT population

Table 2.2.69 Summary of PV reconnection during the index ablation procedure, VEIN=LIPV, ITT population

Table 2.2.70 Summary of PV reconnection during the index ablation procedure, VEIN=LCPV, ITT population

Table 2.2.71 Summary of PV reconnection during the index ablation procedure, VEIN=LMPV, ITT population

Table 2.2.72 Summary of PV reconnection during the index ablation procedure, LEFT VEINS, ITT population

Table 2.2.73 Summary of PV reconnection during the index ablation procedure, RIGHT VEINS, ITT population

Table 2.2.74 Summary of PV reconnection during the index ablation procedure, ALL VEINS, ITT population

Table 2.2.75 Summary of PV reconnection sites during the index ablation procedure, VEIN=RSPV, ITT
population

Table 2.2.76 Summary of PV reconnection sites during the index ablation procedure, VEIN=RIPV, ITT
population

Table 2.2.77 Summary of PV reconnection sites during the index ablation procedure, VEIN=RCPV, ITT
population

Table 2.2.78 Summary of PV reconnection sites during the index ablation procedure, VEIN=RMPV, ITT
population

Table 2.2.79 Summary of PV reconnection sites during the index ablation procedure, VEIN=LSPV, ITT
population

Table 2.2.80 Summary of PV reconnection sites during the index ablation procedure, VEIN=LIPV, ITT
population

Table 2.2.81 Summary of PV reconnection sites during the index ablation procedure, VEIN=LCPV, ITT
population

Table 2.2.82 Summary of PV reconnection sites during the index ablation procedure, VEIN=LMPV, ITT
population

Table 2.2.83 Summary of PV reconnection sites during the index ablation procedure, LEFT VEINS, ITT
population

Table 2.2.84 Summary of PV reconnection sites during the index ablation procedure, RIGHT VEINS, ITT
population

Table 2.2.85 Summary of PV reconnection sites during the index ablation procedure, ALL VEINS, ITT
population

Table 2.2.86 Summary of Health-related QoL scores (CCS-SAF score), ITT population

Table 2.2.87 Summary and statistical analysis of Health-related QoL scores (EQ-5D-3L score), ITT population

Table 2.2.88 Summary and statistical analysis of Health-related QoL scores (overall AFEQT score), ITT
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| population

2.3 Other pre specified analyses

Analysis of the primary endpoint

Table 2.3.1 Summary and multiple Cox regression model of first recurrence of any AF/AFL/AT (symptomatic
or asymptomatic) between Day 91 and study completion OR any repeat ablation procedure
including during the first 90 days, ITT population

Table 2.3.2 First recurrence of any AF/AFL/AT (symptomatic or asymptomatic) between Day 91 and study
completion OR any repeat ablation procedure including during the first 90 days broken down by
subgroup variable (Ablation experience), ITT population

Table 2.3.3 First recurrence of any AF/AFL/AT (symptomatic or asymptomatic) between Day 91 and study
completion OR any repeat ablation procedure including during the first 90 days broken down by
subgroup variable (LA size), ITT population

Table 2.3.4 First recurrence of any AF/AFL/AT (symptomatic or asymptomatic) between Day 91 and study
completion OR any repeat ablation procedure including during the first 90 days broken down by
subgroup variable (AF duration), ITT population

Table 2.3.5 First recurrence of any AF/AFL/AT (symptomatic or asymptomatic) between Day 91 and study
completion OR any repeat ablation procedure including during the first 90 days broken down by
subgroup variable (AF subtype), ITT population

Table 2.3.6 First recurrence of any AF/AFL/AT (symptomatic or asymptomatic) between Day 91 and study
completion OR any repeat ablation procedure including during the first 90 days broken down by
subgroup variable (PV anatomy), ITT population

BS-T1-001-02 Confidential Page 28 of 35



Montreal H

ealth Innovations ‘ m
Coordinating Center

SAP: (23-NOV-2015) / Final

Montreal Heart Institute

Protocol number: 2055

3 Other endpoi

nts and procedure parameters

3.1 Atrial arrhythmia assessment

Table 3.1.1 Summary of proportion of patients reporting at least one episode of atrial arrhythmia since last
visit at either visit 3 months, visit 6 months or visit 12 months, ITT population

Table 3.1.2 Summary of proportion of patients reporting any documented episode(s) of atrial arrhythmia
since last visit at phone contact, ITT population

Table 3.1.3 Summary of proportion of patients reporting any symptomatic episode(s) of atrial arrhythmia
since last visit at visit 3 months, ITT population

Table 3.1.4 Summary of related atrial arrhythmia information: number of episodes, symptoms and severity
of the worst symptom at visit 3 months, ITT population

Table 3.1.5 Summary of proportion of patients reporting any symptomatic episode(s) of atrial arrhythmia
since last visit at visit 6 months, ITT population

Table 3.1.6 Summary of related atrial arrhythmia information: number of episodes, symptoms and severity
of the worst symptom at visit 6 months, ITT population

Table 3.1.7 Summary of proportion of patients reporting any symptomatic episode(s) of atrial arrhythmia
since last visit at visit 12 months, ITT population

Table 3.1.8 Summary of related atrial arrhythmia information: number of episodes, symptoms and severity

of the worst symptom at visit 12 months, ITT population

3.2 Implantable loop recorder

Table 3.2.1 Summary of ILR implantation, ITT population

Table 3.2.2 Summary of ILR implantation, Implanted population
Table 3.2.3 Summary of ILR at time of ablation, ITT population
Table 3.2.4 Summary of ILR at visit 3 months, ITT population
Table 3.2.5 Summary of ILR at visit 6 months, ITT population
Table 3.2.6 Summary of ILR at visit 12 months, ITT population

3.3 Index ablati

on procedure parameters

Table 3.3.1 Summary of rhythm before start of index procedure ablation, ITT population

Table 3.3.2 Summary of index procedure summary, ITT population

Table 3.3.3 Summary of anticoagulation therapy — index procedure, ITT population

Table 3.3.4 Summary of antiarrhythmic drug — index procedure, ITT population

Table 3.3.5 Summary of esophageal temperature — index procedure, ITT population

Table 3.3.6 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=RSPV, ITT population

Table 3.3.7 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=RIPV, ITT population

Table 3.3.8 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=RCPV, ITT population

Table 3.3.9 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=RMPV, ITT population

Table 3.3.10 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=LSPV, ITT population

Table 3.3.11 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=LIPV, ITT population

Table 3.3.12 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=LCPV, ITT population

Table 3.3.13 Summary of radiofrequency ablation (RFCA) — index procedure — VEIN=LMPV, ITT population

Table 3.3.14 Summary of radiofrequency ablation (RFCA) — index procedure — LEFT VEINS, ITT population

Table 3.3.15 Summary of radiofrequency ablation (RFCA) — index procedure — RIGHT VEINS, ITT population

Table 3.3.16 Summary of radiofrequency ablation (RFCA) — index procedure — ALL VEINS, ITT population

Table 3.3.17 Summary of maximum radiofrequency energy used (RFCA) — index procedure, ITT population

Table 3.3.18 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=RSPV, ITT population

Table 3.3.19 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=RIPV, ITT population
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Table 3.3.20 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=RCPV, ITT population
Table 3.3.21 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=RMPV, ITT population
Table 3.3.22 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=LSPV, ITT population
Table 3.3.23 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=LIPV, ITT population
Table 3.3.24 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=LCPV, ITT population
Table 3.3.25 Summary of cryoballoon ablation (CRYO) — index procedure — VEIN=LMPV, ITT population
Table 3.3.26 Summary of cryoballoon ablation (CRYO) — index procedure — LEFT VEINS, ITT population
Table 3.3.27 Summary of cryoballoon ablation (CRYO) — index procedure — RIGHT VEINS, ITT population
Table 3.3.28 Summary of cryoballoon ablation (CRYO) — index procedure — ALL VEINS, ITT population
Table 3.3.29 Summary of phrenic monitoring (CRYO) — index procedure, ITT population

Table 3.3.30 Summary of phrenic monitoring (CRYO) — index procedure — VEIN=RSPV, ITT population
Table 3.3.31 Summary of phrenic monitoring (CRYO) — index procedure — VEIN=RIPV, ITT population
Table 3.3.32 Summary of phrenic monitoring (CRYO) — index procedure — VEIN=RCPV, ITT population
Table 3.3.33 Summary of phrenic monitoring (CRYO) — index procedure — VEIN=RMPV, ITT population
Table 3.3.34 Summary of phrenic monitoring (CRYO) — index procedure — VEIN=LSPV, ITT population
Table 3.3.35 Summary of phrenic monitoring (CRYO) — index procedure — VEIN=LIPV, ITT population
Table 3.3.36 | Summary of phrenic monitoring (CRYO) — index procedure — VEIN=LCPV, ITT population
Table 3.3.37 | Summary of phrenic monitoring (CRYO) — index procedure — VEIN=LMPV, ITT population
Table 3.3.38 Summary of phrenic monitoring (CRYO) — index procedure — LEFT VEINS, ITT population
Table 3.3.39 Summary of phrenic monitoring (CRYO) — index procedure — RIGHT VEINS, ITT population
Table 3.3.40 Summary of phrenic monitoring (CRYO) — index procedure — ALL VEINS, ITT population
Table 3.3.41 Summary and statistical analysis of procedure duration for PVI of index ablation, ITT population
Table 3.3.42 Summary and statistical analysis of fluoroscopy duration for PVI of index ablation, ITT

population

3.4 Repeat ablation procedure parameters

Table 3.4.1 Summary of all repeat ablation procedure, ITT population

Table 3.4.2 Summary of first repeat ablation procedure, ITT population

Table 3.4.3 Summary of repeat ablation procedure summary, ITT population

Table 3.4.4 Summary of anticoagulation therapy — repeat ablation, ITT population

Table 3.4.5 Summary of antiarrhythmic drug — repeat ablation, ITT population

Table 3.4.6 Summary of esophageal temperature — repeat ablation, ITT population

Table 3.4.7 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=RSPV, ITT population

Table 3.4.8 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=RIPV, ITT population

Table 3.4.9 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=RCPV, ITT population

Table 3.4.10 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=RMPV, ITT population

Table 3.4.11 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=LSPV, ITT population

Table 3.4.12 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=LIPV, ITT population

Table 3.4.13 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=LCPV, ITT population

Table 3.4.14 Summary of radiofrequency ablation (RFCA) — repeat ablation — VEIN=LMPV, ITT population

Table 3.4.15 Summary of radiofrequency ablation (RFCA) — repeat ablation — LEFT VEINS, ITT population

Table 3.4.16 Summary of radiofrequency ablation (RFCA) — repeat ablation — RIGHT VEINS, ITT population

Table 3.4.17 Summary of radiofrequency ablation (RFCA) — repeat ablation — ALL VEINS, ITT population

Table 3.4.18 Summary of maximum radiofrequency energy used (RFCA) — repeat ablation, ITT population

Table 3.4.19 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=RSPV, ITT population

Table 3.4.20 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=RIPV, ITT population

Table 3.4.21 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=RCPV, ITT population
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Table 3.4.22 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=RMPV, ITT population

Table 3.4.23 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=LSPV, ITT population

Table 3.4.24 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=LIPV, ITT population

Table 3.4.25 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=LCPV, ITT population

Table 3.4.26 Summary of cryoballoon ablation (CRYO) — repeat ablation — VEIN=LMPV, ITT population

Table 3.4.27 Summary of cryoballoon ablation (CRYO) — repeat ablation — LEFT VEINS, ITT population

Table 3.4.28 Summary of cryoballoon ablation (CRYO) — repeat ablation — RIGHT VEINS, ITT population

Table 3.4.29 Summary of cryoballoon ablation (CRYO) — repeat ablation — ALL VEINS, ITT population

Table 3.4.30 Summary of phrenic monitoring (CRYO) — repeat ablation, ITT population

Table 3.4.31 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=RSPV, ITT population

Table 3.4.32 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=RIPV, ITT population

Table 3.4.33 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=RCPV, ITT population

Table 3.4.34 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=RMPV, ITT population

Table 3.4.35 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=LSPV, ITT population

Table 3.4.36 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=LIPV, ITT population

Table 3.4.37 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=LCPV, ITT population

Table 3.4.38 Summary of phrenic monitoring (CRYO) — repeat ablation — VEIN=LMPV, ITT population

Table 3.4.39 Summary of phrenic monitoring (CRYO) — repeat ablation — LEFT VEINS, ITT population

Table 3.4.40 Summary of phrenic monitoring (CRYO) — repeat ablation — RIGHT VEINS, ITT population

Table 3.4.41 Summary of phrenic monitoring (CRYO) — repeat ablation — ALL VEINS, ITT population

Table 3.4.42 Summary of patients experiencing an acute or adenosine provoking PV reconnection during the
repeat ablation procedure, ITT population

Table 3.4.43 Summary of PV reconnection during the repeat ablation procedure, VEIN=RSPV, ITT population

Table 3.4.44 Summary of PV reconnection during the repeat ablation procedure, VEIN=RIPV, ITT population

Table 3.4.45 Summary of PV reconnection during the repeat ablation procedure, VEIN=RCPV, ITT population

Table 3.4.46 Summary of PV reconnection during the repeat ablation procedure, VEIN=RMPV, ITT population

Table 3.4.47 Summary of PV reconnection during the repeat ablation procedure, VEIN=LSPV, ITT population

Table 3.4.48 Summary of PV reconnection during the repeat ablation procedure, VEIN=LIPV, ITT population

Table 3.4.49 Summary of PV reconnection during the repeat ablation procedure, VEIN=LCPV, ITT population

Table 3.4.50 Summary of PV reconnection during the repeat ablation procedure, VEIN=LMPV, ITT population

Table 3.4.51 Summary of PV reconnection during the repeat ablation procedure, LEFT VEINS, ITT population

Table 3.4.52 Summary of PV reconnection during the repeat ablation procedure, RIGHT VEINS, ITT population

Table 3.4.53 Summary of PV reconnection during the repeat ablation procedure, ALL VEINS, ITT population

Table 3.4.54 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=RSPV, ITT
population

Table 3.4.55 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=RIPV, ITT
population

Table 3.4.56 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=RCPV, ITT
population

Table 3.4.57 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=RMPV, ITT
population

Table 3.4.58 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=LSPV, ITT
population

Table 3.4.59 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=LIPV, ITT
population

Table 3.4.60 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=LCPV, ITT
population
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Table 3.4.61 Summary of PV reconnection sites during the repeat ablation procedure, VEIN=LMPV, ITT
population

Table 3.4.62 Summary of PV reconnection sites during the repeat ablation procedure, LEFT VEINS, ITT
population

Table 3.4.63 Summary of PV reconnection sites during the repeat ablation procedure, RIGHT VEINS, ITT
population

Table 3.4.64 Summary of PV reconnection sites during the repeat ablation procedure, ALL VEINS, ITT
population

Table 3.4.65 Summary of repeat ablation procedure and fluoroscopy durations for PVI, ITT population

4 Safety analyses

4.1 Concomitant medication

Table 4.1.1

Summary of concomitant medication, ITT population

4.2 Vital signs, 12-lead ECG and physical exam parameters

Table 4.2.1 Summary of clinical assessment - vital signs at baseline, ITT population
Table 4.2.2 Summary of clinical assessment - vital signs at discharge, ITT population
Table 4.2.3 Summary of clinical assessment - vital signs at 3 months, ITT population
Table 4.2.4 Summary of clinical assessment - vital signs at 6 months, ITT population
Table 4.2.5 Summary of clinical assessment - vital signs at 12 months, ITT population
Table 4.2.6 Summary of 12-lead ECG at baseline, ITT population

Table 4.2.7 Summary of 12-lead ECG at discharge, ITT population

Table 4.2.8 Summary of 12-lead ECG at 3 months, ITT population

Table 4.2.9 Summary of 12-lead ECG at 6 months, ITT population

Table 4.2.10 | Summary of 12-lead ECG at 12 months, ITT population

Table 4.2.11 Summary of physical examination at baseline, ITT population

Table 4.2.12 Summary of physical examination at 3 months, ITT population

Table 4.2.13 Summary of physical examination at 6 months, ITT population

Table 4.2.14 Summary of physical examination at 12 months, ITT population

Table 4.2.15 Summary of NYHA functional class, ITT population

4.3 Other exam parameters

Table 4.3.1 Summary of 24 hours Holter monitor exam at baseline, ITT population

Table 4.3.2 Summary of 24 hours Holter monitor exam at 3 months, ITT population

Table 4.3.3 Summary of 24 hours Holter monitor exam at 6 months, ITT population

Table 4.3.4 Summary of 24 hours Holter monitor exam at 12 months, ITT population

Table 4.3.5 Summary of transthoracic echocardiogram exam at baseline, ITT population

Table 4.3.6 Summary of CT / MRI exam at baseline, ITT population

Table 4.3.7 Summary of CT / MRl exam at 3 months, ITT population

Table 4.3.8 Summary of CT / MRl exam at 6 months, ITT population

Table 4.3.9 Summary of CT / MRI exam at 12 months, ITT population

Table 4.3.10 Summary of PV branching pattern at baseline, ITT population

Table 4.3.11 Summary of PV dimensions at baseline — VEIN=RSPV, ITT population

Table 4.3.12 Summary of PV dimensions at baseline — VEIN=RIPV, ITT population

Table 4.3.13 Summary of PV dimensions at baseline — VEIN=RCPV, ITT population

Table 4.3.14 Summary of PV dimensions at baseline — VEIN=RMPV, ITT population

Table 4.3.15 Summary of PV dimensions at baseline — VEIN=LSPV, ITT population
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Table 4.3.16 | Summary of PV dimensions at baseline — VEIN=LIPV, ITT population

Table 4.3.17 Summary of PV dimensions at baseline — VEIN=LCPV, ITT population

Table 4.3.18 Summary of PV dimensions at baseline — VEIN=LMPV, ITT population

Table 4.3.19 Summary of PV dimensions at baseline — LEFT VEINS, ITT population

Table 4.3.20 | Summary of PV dimensions at baseline — RIGHT VEINS, ITT population

Table 4.3.21 Summary of PV dimensions at baseline — ALL VEINS, ITT population

4.4 Laboratory parameters

Table 4.4.1 Summary of laboratory results at pre ablation procedure, ITT population

4.5 Childbearing potential test

Table 4.5.1 Summary of pregnancy test before the ablation, ITT population
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Figures

Figure 1 Subject Disposition (flow chart)

Figure 2 Kaplan-Meier survival curves for time to first recurrence of any AF/AFL/AT (symptomatic
or asymptomatic) between Day 91 and study completion OR any repeat ablation
procedure including during the first 90 days, ITT population

Figure 3 Kaplan-Meier survival curves for time to first recurrence of any AF/AFL/AT (symptomatic
or asymptomatic) between Day 91 and study completion OR any repeat ablation
procedure including during the first 90 days, Evaluable population

Figure 4 Kaplan-Meier survival curves for time to first recurrence of symptomatic AF/AFL/AT
between Day 91 and study completion OR any repeat ablation procedure including
during the first 90 days, ITT population

Figure 5 Kaplan-Meier survival curves for time to first recurrence of symptomatic AF/AFL/AT
between Day 91 and study completion OR any repeat ablation procedure including
during the first 90 days, Evaluable population

Figure 6 Kaplan-Meier survival curves for time to first recurrence of any AF/AFL/AT (symptomatic
or asymptomatic) between index ablation and study completion, ITT population

Figure 7 Kaplan-Meier survival curves for time to first recurrence of any AF/AFL/AT (symptomatic
or asymptomatic) between last ablation and study completion, ITT population

Figure 8 Kaplan-Meier survival curves for time to first recurrence of symptomatic AF/AFL/AT
between index ablation and study completion, ITT population

Figure 9 Kaplan-Meier survival curves for time to first recurrence of symptomatic AF/AFL/AT
between last ablation and study completion, ITT population

Listings

Listing 1 Subject disposition

Listing 2 Datasets Analyzed

Listing 3 Concomitant medications

Listing 4 Adverse events according to CRF

Listing 5 Serious adverse events according to CRF

Listing 6 Serious adverse events according to adjudication

Listing 7 Serious adverse events log — (Excel file)

Listing 8 Deaths
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