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List of Acronyms and Abbreviations 
 

Acronym/ Abbreviation Expanded Term 
AAD Antiarrhythmic Drug 
AE Adverse Event 
AF Atrial Fibrillation 
AFEQT Atrial Fibrillation Effect on Quality of Life 
AFL Atrial Flutter 
AT Atrial Tachycardia 
CE Conformite Europeenne 
CEC Clinical Events Committee 
CIP Clinical Investigation Plan 
CSR Clinical Study Report 
CT Computed Tomography 
CTI Cavotricuspid Isthmus 
DMC  Data Monitoring Committee  
ECG Electrocardiogram 
EE Esophageal Endoscopy 
EP Electrophysiology 
FDA Food and Drug Administration 
FU Follow-Up 
HRQoL Health Related Quality of Life 
IRE Irreversible Electroporation 
LA Left Atrium 
mITT Modified Intent to Treat 
MMSE Mini Mental State Examination 
MRA Magnetic Resonance Angiogram 
MRI Magnetic Resonance Imaging 
mRS Modified Rankin Scale 
NA Neurological Assessment  
NIHSS National Institute of Health Stroke Scale 
NSC Non-Study Catheter 
PAE Primary Adverse Event 
PAF Paroxysmal Atrial Fibrillation 
PEE Primary Effectiveness Endpoint 
PF energy Pulsed Electric Field Energy 
PP Per Protocol 
PV Pulmonary Vein 
PVI Pulmonary Vein Isolation 
QoL Quality of Life 
RF  Radiofrequency  
SADE  Serious Adverse Device Effect  
SAE  Serious Adverse Event  
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Acronym/ Abbreviation Expanded Term 
SAP Statistical Analysis Plan 
USADE Unanticipated Serious Adverse Device Effect 
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1 Study Design 

This study is a prospective, multi-center, single-arm, pre-market clinical evaluation 
utilizing the OMNYPULSE™ Bi-Directional Catheter in conjunction with the guiding 
sheath and the TRUPULSE™ Generator, for the treatment of symptomatic paroxysmal 
atrial fibrillation (PAF) with pre-specified goals for safety and effectiveness. 

 
The main study will enroll 135 evaluable subjects who have symptomatic PAF and are 
candidates for atrial fibrillation ablation. To minimize the learning curve effect on the 
evaluation of safety and effectiveness of the OMNYPULSE™ Bi-Directional Catheter, 
up to 50 Roll-In subjects will be enrolled in the study. These subjects will not be counted 
in the main study, and data for Roll-In subjects will be analyzed separately from the 
main study.  
 
During the study, all subjects will be followed for 12 months after index procedure. All 
subjects will be evaluated at 7 days (Day 7-9), 1 month (Day 23-37), 3 months (Day 
76-104), 6 months (Day 166-194), and 12 months (Day 335-379) following the index 
ablation procedure (Day 0).  
 
The primary safety and effectiveness endpoint will be evaluated using the data 
available at the time of the 3-month follow-up. The hypothesis testing of the primary 
endpoints will be performed when all subjects complete their 3-month follow-up. A 
Clinical Study Report (hereinafter, 3-Month CSR) will be submitted as part of the CE 
mark application dossier. 
 
After the 3-Month CSR submission, the primary safety and primary effectiveness 
endpoints, along with associated sensitivity analyses, may be summarized descriptively 
using the complete follow-up data, if there are any updates on the primary endpoint 
outcome data. No hypothesis testing will be conducted for the primary endpoints in the 
final CSR.  
 
Regarding all other study endpoints, they will be summarized descriptively using the 
full follow-up data. The final analysis results will be compiled and presented in the Final 
CSR (hereinafter, Final CSR). 
 
Embedded within the main study, there will be a Neurological Assessment (NA) subset, 
a cardiac Computed Tomography (CT) or Magnetic Resonance Angiogram (MRA) 
image subset, an Esophageal Endoscopy (EE) subset, and a Pulmonary Vein Isolation 
(PVI) durability subset. These subsets are intended to delineate safety and assess 
lesion durability 2-3 months following ablation. Each subset will consist of 30 subjects. 
The same subjects may participate in all four (4) subsets.   

 









Version 3.0 CONFIDENTIAL Page 13 of 32 
 

 

 

CCI



Version 3.0 CONFIDENTIAL Page 14 of 32 
 

CCI





Version 3.0 CONFIDENTIAL Page 16 of 32 
 

a non-study device to achieve PVI is considered an acute procedural failure. 
The primary acute effectiveness success rate will be compared against a 
performance goal of 90%. 
 
The hypotheses to be tested for this evaluation are: 
 
 
𝐻𝐻0: PE ≤ 0.90 vs. 𝐻𝐻𝐴𝐴: PE > 0.90, 
 
where PE denotes the rate of acute procedure success. 
 

7.4.3 Secondary Effectiveness Endpoint 
The secondary effectiveness endpoint is 12-month effectiveness success, 
which is defined as freedom from documented (symptomatic and 
asymptomatic) atrial arrhythmia episodes including atrial fibrillation (AF), atrial 
tachycardia (AT), or atrial flutter (AFL, of unknown origin*). The AF/AT/AFL 
episodes will be assessed based on the electrocardiographic data (≥ 30 
seconds on arrhythmia monitoring device) during the effectiveness evaluation 
period (91-365 days post the index procedure). Acute procedural failure (i.e., 
failure to achieve entrance block with the study device in any of the clinically 
relevant targeted PVs) will also be deemed a 12-month effectiveness failure. 
The secondary effectiveness success rate will be compared against a 
performance goal of 50%. 
 
The hypotheses to be tested for this evaluation are: 
 
𝐻𝐻0: P12m ≤ 0.50 vs. 𝐻𝐻𝐴𝐴: P12m > 0.50, 
 
where P12m denotes the proportion of subjects who are failure-free at 12 months follow-up.  
 
*AFL of unknown origin is defined as all AFL except those CTI dependent AFL as confirmed 
by 12-lead electrocardiogram (ECG) or entrainment maneuvers in an EP study. 
 

7.4.4 Additional Endpoints 
No formal statistical hypothesis will be formulated and tested for the additional 
endpoints. Additional details are described in section 7.11 in the SAP.  
 

7.4.4.1. Additional Procedural Endpoints 
 
• Total procedure time, PVI time, PF application time and mapping time 
• Number of PF applications by left and right PV and by subject  
• Total fluoroscopy time  
• Total study catheter left atrial dwell time  
• Ablation settings used  
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7.4.4.2. Additional Safety Endpoints 
 
• Occurrence of Serious Adverse Device Effects (SADEs) 
• Occurrence of Unanticipated (Serious) Adverse Device Effects (USADEs)  
• Occurrence of Serious Adverse Events (SAEs) within 7 days (early-onset), 8-30 

days (peri-procedural), and >30 days (late onset) of index ablation procedure 
• Occurrence of non-serious adverse events (non-SAEs) 

 
7.4.5 Additional Effectiveness Endpoints 

 
• Single Procedural Success is defined as freedom from documented 

symptomatic atrial arrhythmia (AF, AT or AFL of unknown origin*) episodes based 
on electrocardiographic data (≥30 seconds on arrhythmia monitoring device) 
during the effectiveness evaluation period (Day 91-Day 365) following a single 
index ablation procedure. Subjects who had repeat procedure(s) for the study 
arrhythmia post the index procedure will be deemed failures of this endpoint. 

 
• Freedom from documented symptomatic atrial arrhythmia (AF, AT or AFL of 

unknown origin*): The time to first documented symptomatic atrial arrhythmia 
(AF, AT or AFL) recurrence based on electrocardiographic data (≥30 seconds on 
arrhythmia monitoring device) during the effectiveness evaluation period (Day 91-
Day 365) at 12 months post the index procedure.  
 
Acute procedural failure (i.e., failure to confirm entrance block in all PVs except 
those that are silent and/or cannot be cannulated post-procedure, use of non-
study catheter for PV isolation, and failure to have energy delivery with the study 
device due to ablation system malfunctions) will also be considered a failure. 

 
• Freedom from documented (symptomatic and asymptomatic) atrial 

arrhythmia (AF, AT or AFL of unknown origin*) with additional failure 
models: The time to first documented (symptomatic and asymptomatic) atrial 
arrhythmia (AF, AT or AFL) based on electrocardiographic data (≥30 seconds on 
arrhythmia monitoring device) during the effectiveness evaluation period (Day 91-
Day 365). The following criteria will also be deemed failures: 
 
o Failure to achieve acute procedural success.  
o Taking a new Antiarrhythmic Drug (AAD) (Class I / Class III) for atrial 

tachyarrhythmia (AF, AT or AFL of unknown origin*) or taking a previously 
failed Class I/III AAD at a greater than the highest ineffective historical dose 
for AF/AFL/AT during the effectiveness evaluation period (Day 105* – Day 
365).  

o Greater than 1 repeat ablation for AF/AT or AFL of unknown origin* in the 
blanking period or any repeat ablation for AF/AT or AFL of unknown origin* 
during the effectiveness evaluation period.  
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• Use of a non-study device for the purpose of PVI (i.e., touch-up) among all 

clinically relevant targeted PVs.  
 

• Acute reconnection defined as any pulmonary vein reconnection during the 
index procedure identified by adenosine/isoproterenol challenge among all 
clinically relevant targeted PVs. 

 
• Repeat ablation procedures for left atrial arrhythmia (AF, AT or AFL of unknown 

origin*) within the 12-month FU period.  
 

• Quality of Life (QoL) is defined as the change of QoL assessed by comparing 
the Atrial Fibrillation Effect on Quality-of-Life (AFEQT™) scores before and at 3, 
6 and 12- months after the ablation procedure.  

 
 

• Hospitalization for cardiovascular events through 12 months follow-up 
compared to 12 months prior to baseline.  

 
 

7.5 Analysis of Primary Endpoints 
The primary safety and acute effectiveness endpoints will be evaluated based 
on 3-month follow-up and procedural data respectively. The hypothesis testing 
of these primary endpoints will be performed once all subjects treated with the 
OMNYPULSE™ catheter and TRUPULSE™ Generator have completed their 
3-month follow-up. The results will be reported in the 3-Month CSR. 
Additionally, the Final CSR will include descriptive statistics based on the final 
complete follow-up data, if there is any primary endpoint data change after the 
database extraction for the 3-Month CSR. The 3-Month CSR will be submitted 
as a part of the CE mark application dossier. 
 

7.5.1 Primary Safety Endpoint 
The primary safety endpoint will be analyzed using the 3-month PAE rate.  
 

CCI
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Analysis Method: 
The primary safety endpoint will be evaluated using an exact test for a binomial 
proportion at a one-sided significance level of 2.5%. If the upper bound of the 
exact two-sided 95% confidence interval of the primary safety endpoint rate is 
less than the performance goal of 12%, the study will be considered to have 
demonstrated safety. The study has met its primary safety endpoint.  
 
The hypothesis testing will be performed in the mITT analysis set. Subjects 
with non-missing PAE outcome data will be included in the primary analysis. 
The number of events, number of subjects who experience PAEs, and 
percentage of subjects who experience PAEs will be reported, along with the 
exact two-sided 95% confidence interval.  
 
To investigate the robustness of the analysis result, sensitivity analyses 
including estimation of the PAE rate in the Safety analysis set, worst-case and 
best-case scenario analyses, and tipping point analysis will be performed in 
the Safety and mITT analysis sets. Details are provided in Section 7.6.1.  
 
As all primary safety endpoint outcomes will be determined based on the 3-
month follow-up date per protocol definition of PAEs, all Clinical Events 
Committee (CEC)-adjudicated PAE cases will be considered final at the 3-
Month CSR. 
 
If there are any changes to the PAE data in the final 12-month follow-up data, 
the data will be summarized descriptively using the mITT and Safety analysis 
sets and reported in the Final CSR. Descriptive statistics may also be 
presented for Roll-In analysis set. 

 
7.5.1.1. Primary Effectiveness Endpoint 

The primary effectiveness endpoint of acute effectiveness will be evaluated 
using the exact test for binomial proportion at a one-sided significance level of 
2.5%. If the lower bound of the exact two-sided 95% confidence interval of the 
acute effectiveness success rate is greater than the performance goal of 90%, 
the study will be considered to have demonstrated effectiveness. The study 
has met its primary effectiveness endpoint. 
 
The hypothesis testing will be performed in the PP analysis set. Subjects with 
non-missing acute effectiveness outcome data will be included in the primary 
analysis. Subjects who are discontinued (i.e., no energy delivered with the 
study catheter/system) due to study device related reasons will be considered 
acute effectiveness failures, regardless of the PV isolation achieved or not. 
Subjects who are discontinued due to non-study device related reasons will be 
considered missing outcomes.  
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o Failure to achieve acute procedural success.  
o Taking a new Antiarrhythmic Drug (AAD) (Class I / Class III) for atrial 

tachyarrhythmia (AF, AT or AFL of unknown origin*) or taking a previously 
failed Class I/III AAD at a greater than the highest ineffective historical dose 
for AF/AFL/AT during the effectiveness evaluation period (Day 105 – Day 
365).  

o Greater than 1 repeat ablation for AF/AT or AFL of unknown origin* in the 
blanking period or any repeat ablation for AF/AT or AFL of unknown origin* 
during the effectiveness evaluation period.  

 
• Use of a non-study device for the purpose of PVI (i.e., touch-up) among all 

clinically relevant targeted PVs. The number and percentage of subjects and 
number and percent of clinically relevant PVs ablated by a non-study catheter 
(NSC) for PVI will be summarized. 

 

 

 

 
• Acute reconnection identified by adenosine/isoproterenol challenge among all 

clinically relevant targeted PVs. 
 

CCI
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• Repeat ablation procedures for left atrial arrhythmia (AF, AT or AFL of unknown 
origin*) within the 12-month FU period. Procedures for new CTI dependent flutter 
in the follow up period are not considered repeat procedures per CIP. Following 
analyses will be performed to delineate the repeat ablation procedure. 

CCI
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7.12 Subset Analyses 

The same subjects will participate in all four (4) subsets, which include a PVI 
Durability subset, a Neurological Assessment (NA) subset, a Cardiac Computed 
Tomography (CT) or Magnetic Resonance Angiogram (MRA) image subset and an 
Esophageal Endoscopy (EE) subset. 

 
The subset analysis will be summarized in individual subset independently after all 
study subjects completed the 3-month follow-up. Additionally, the subset analysis will 
be performed again after all study subjects completed the 12-month follow-up if there 
are any updates after 3-month follow-up and data was presented in the 3-month CSR 
previously.  

 
7.12.1 Analysis of PVI Durability Endpoint  

The percentage of targeted PVs in the index ablation procedure being durably 
isolated evidenced by confirmation of isolation via electroanatomical mapping 75 
days (+/- 15 days) post index ablation procedure. 
Percentage of subjects with durably isolated targeted PVs, evidenced by confirmation 
of isolation via electroanatomical mapping at 75 days (+/- 15 days) post index ablation 
procedure.  
 
These analyses will be performed in the PVI Durability analysis set.  
 

7.12.2 Analysis of NA Endpoint  
The following analyses of neurological evaluations will be conducted and summarized 
descriptively. The analysis will be performed in the Neurological Assessment (NA) 
analysis set.  

CCI
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9 Data Monitoring Committee (DMC) 

A Data Monitoring Committee (DMC) will assess subjects’ data for safety on frequent 
intervals and make recommendations on study adaptations as described in the DMC 
Charter. There will be no formal interim analysis (sample size analysis or early success 
analysis).  
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