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Pulsed field ablation (PFA) has emerged as a promising technol-
ogy to treat cardiac arrhythmias, including atrial fibrillation
(AF).2™* The initial safety and effectiveness of the VARIPULSE
Platform [VARIPULSE variable-loop circular catheter (VLCC)
and TRUPULSE generator compatible with an electroanatomical
mapping system, CARTO 3; Biosense Webster, Inc., part of
Johnson & Johnson MedTech] were evaluated in 2 clinical stud-
ies restricted to narrowly defined paroxysmal AF populations.>®
VARIPURE, a single-arm, multi-centre, prospective, non-
randomized, observational substudy of the SECURE post-market
follow-up study (ClinicalTrials.gov Identifier: NCT04750798)
was created to address the need for evaluating the real-world
safety and performance of the VLCC in contemporary clinical
practice. Here, we report ablation workflows and procedural
efficiency of PFA ablations performed in a prospectively enrolled
patient cohort in Europe, the Middle East, and Africa (EMEA).

Study data were acquired through an electronic data capture
system with meticulous monitoring, cleaning, and safety review
to preserve the integrity and accuracy of the dataset.
Additionally, CARTONET's artificial intelligence-driven work-
flow analytics were used for semiautomatic anatomic ablation
annotations, facilitating the investigators’ detailed analysis of ab-
lation sequence, timing parameters, and procedural adherence
to standardized and optimal workflow guidelines. The
CARTONET algorithm automatically annotated lesion anatomic-
al locations, which were centrally reviewed for accuracy. There
were no operator-adjusted lesion annotations, eliminating
potential site variability in CARTONET-derived data. As this
was an observational post-market study, the handling of atypical
anatomies was left to the discretion of each operator.
Institutional review board approval was obtained in all partici-
pating sites, and patients were required to provide written in-
formed consent prior to enrolment. The data were summarized
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First region ablated, LA dwell Procedure Ablation Fluoroscopy
mean+SD n time, min time, min duration, min time, min
Left 471 38.5+17.1 61.8+22.5 27.9+12.6 4.845.3
Right 150 38.2+15.3 60.0£19.5 26.7+10.4 5.5+5.9
Inferior 162 40.6+16.7 62.3+23.0 28.4+12.7 5.1#5.1
Superior 459 37.6x16.6 61.0+21.4 27.3+£11.9 4.9+5.6
Variable Non-GA (n = 167) GA (n = 468)
Participants, n/N (%) 167/635 (26.3) 468/635 (73.7)
Age, y, mean+SD 64.4+10.7 64.7+11.0
Male, n (%) 107 (64.1) 296 (63.2)
BMI, kg/m?, meantSD 27.645.1 27.8+4.8
Arrhythmia type: PAF, PsAF, LSPSAF, % 70.7,24.6,4.8 59.6, 37.6, 3.0
Diagnostic catheter use, n (%) 101 (60.5) 14 (3.0)
LA dwell time, min, mean+SD 38.6+£19.5 37.6£15.7
Number of valid ablations, mean+SD 20.2+5.2 22.8+5.7
Ablation duration, min, mean+SD 27.3+13.3 26.4+11.0

Ablation strategy: PVI only, PVI+, n (%)

151 (90.4), 16 (9.6)

302 (64.5), 166 (35.5)

Optimal workflow compliance for
PVI: 16-28 valid ablations
(4-vein anatomy), n/N (%)

115/127 (90.6)

287/317 (90.5)

Vagal response, n (%) 8(4.8) 55 (11.8)
Use of atropine, n (%) 129 (77.3) 190 (40.6)
Acute procedural success, n/N (%) 165/166 (99.4) 467/468 (99.8)
Primary adverse events, n/N (%) 3(1.8) 2(0.4)

Acute reconnection vein level, n/N (%)

20/434 (6.7)

89/592 (15.0)

After waiting period

271420 (6.4)

87/577 (15.1)

After adenosine/isoproterenol challenge

0/12 (0)

2/10 (20.0)

After both

2/2 (100)

0/5 (0)

Acute reconnection rate, n/N (%)°

13/113 (11.5)

47/157 (29.9)

D

Non-GA (n = 167)

Consciou s sedation (n = 105)

Non-conscious sedation (n = 62)

Propofol, n (%)

76 (72.4)

59 (95.2)

Non-propofol, n (%)

29 (27.6)

3(4.8)

Figure 1 (A) Analysis of transitions between the first and second targeted veins and (B) key procedural metrics (n = 621). (C) Sedation
subanalysis results (n = 635). (D) Non-GA (n = 167). BMI, body mass index; GA, general anaesthesia; LA, left atrial; LIPV, left inferior pul-
monary vein; LSPsAF, long-standing persistent atrial fibrillation; LSPV, left superior pulmonary vein; PAF, paroxysmal atrial fibrillation;
PsAF, persistent atrial fibrillation; PV, pulmonary vein; PVI, pulmonary vein isolation; PVI+, pulmonary vein isolation and ablations out-
side the pulmonary veins; RIPV, right inferior pulmonary vein; RSPV, right superior pulmonary vein. N is the number of PVs in patients
who underwent waiting period and/or adenosine/isoproterenol challenge with available data. n is the number of PVs with reconnection
observed in >1 PV. N is the number of patients who underwent waiting period and/or adenosine/isoproterenol challenge with available
data. n is the number of patients with reconnection observed in >1 PV. The figure is courtesy of Biosense Webster, Inc., part of Johnson
& Johnson MedTech. ©All rights reserved.
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using descriptive statistics. No inferential statistical tests were
conducted.

Between April 2024 and June 2025, 791 patients with AF
[mean = SD age, 64.8 + 10.6 years; male, 62.1%; median (95%
Cl) CHA,DS,-VASc, 2.0 (1.0-3.0); paroxysmal AF, 62.1%]
underwent de novo pulmonary vein isolation (PVI) across 20
EMEA centres performed by 62 operators. Of these, 553 proce-
dures (69.9%) involved PVI exclusively within the pulmonary
veins (PVs), while 46 cases (5.8%) included additional right atrial
substrate ablations. Nearly one-quarter (24.3%; 192/791) re-
ceived additional left atrial substrate (LAS) ablations. Among
PVI + LAS cases, the most common additional lesion sets tar-
geted the posterior wall (72.9%), roof (53.6%), or anterior wall
(24.0%).

Vagal response was defined as bradycardia < 40 beats per mi-
nute, asystole, or atrioventricular block. They occurred in 93 pa-
tients (11.8%) across the overall population, most frequently
during ablation of the left superior PV (6.2%) compared with
the other 3 veins (1.9-3.4%), consistent with findings reported
for other PFA technologies.” Among 368 procedures without
prophylactic measures, 59 (16.0%) exhibited a vagal response.
In contrast, preventive strategies were implemented in 413 pa-
tients, of whom 31 (7.5%) experienced a vagal response.
Atropine was used preventively in 374 cases, with only 6.4%
(24/374) developing a vagal response, and atropine timing was
per standard of care. These results demonstrate the protective
effect of pre-emptive atropine administration in mitigating
PFA-associated vagal reactions.

An analysis of 621 procedures with CARTONET data revealed
that 75.8% of cases were started on the left-sided vein pairs, with
the left superior PV targeted for first ablations in 59.9% of total
cases. Procedure time, left atrial (LA) dwell time, fluoroscopy
time, and ablation duration were comparable regardless of the
side/region ablated first (Figure 1A and B). There was high adher-
ence to the optimal workflow outlined in the device's instruc-
tions for use, with 90.5% of cases with 4-vein anatomy (n =
580) following the recommended 16 to 28 valid ablations for
PVI, which indicate reproducible operator performance and ad-
herence to standardized ablation parameters across centres.

Among the 635 patients with available anaesthesia data, 468
(73.7%) underwent ablation under general anaesthesia (GA) and
167 (26.3%) under non-GA protocols (Figure 1C). The non-GA
group was sedated using conscious (62.9%) and non-conscious
(37.1%) sedation methods. Sites reported that propofol was uti-
lized in 72.4% of patients with conscious sedation and 95.2% of
patients with non-conscious sedation (Figure 1D). Diagnostic
catheter use was markedly higher in non-GA cases (60.5% vs.
3.0%), likely reflecting operator and site-specific workflow pre-
ferences. LA dwell time, ablation duration, and number of valid
ablations were comparable between the non-GA and GA groups
(mean+SD: 38.6+19.5min vs. 37.6+15.7 min, 27.3%
13.3 min vs. 26.4+11.0 min, and 20.2+5.2 vs. 22.8+5.7, re-
spectively). Atropine was used preventively more often in
non-GA procedures (77.3% vs. 40.6%), and operators reported
a lower incidence of vagal responses with non-GA protocols
(4.8% vs. 11.8%). Despite these differences, adherence to the
optimal workflow for PVI was similar between groups (90.6%
non-GA vs. 90.5% GA). Acute procedural success remained uni-
formly high (99.4% vs. 99.8%), and primary adverse event rates
were low and comparable between groups (1.8% vs. 0.4%;
Figure 1C). In the non-GA group, 88.5% of patients were free
of acute reconnection compared with 70.1% of patients in the
GA group; no patients underwent repeat ablation in both groups
for the primary arrhythmia post-blanking period (Days 91-365)
at the time of data extract. Collectively, these results indicate

that the VLCC platform provides procedural efficiency, work-
flow reproducibility, and safety irrespective of the sedation
method.

This analysis of the ongoing, prospective VARIPURE post-
market follow-up study demonstrates that the VLCC enables ef-
ficient, safe, and reproducible workflows for PFA-based AF ab-
lation in a real-world heterogeneous patient population.
Consistent procedural success was achieved despite variability
in the operator’s choice of ablation strategy and sedation meth-
od. The use of lesion annotation provided valuable insights into
workflow patterns and catheter navigation, supporting the
VLCC's versatility and adaptability across diverse clinical set-
tings. LA dwell times for VARIPULSE (GA and non-GA groups)
are also comparable to other technologies.? Collectively, these
results highlight high compliance with workflow standards, high
acute success, and uniformly low complication rates across an-
aesthesia types, emphasizing the robustness of the platform in
routine clinical practice. These findings provide a foundation
for standardized PFA workflows and highlight the need for con-
tinued follow-up to assess the impact of optimal lesion strat-
egies on long-term clinical outcomes.
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