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Abstract

Background Pulsed-field ablation (PFA) has shown favourable data in terms of safety and procedural efficiency
for pulmonary vein isolation (PVI). We sought to compare procedural and 1-year follow-up data of patients with
paroxysmal atrial fibrillation (AF) undergoing PVI using PFA, cryoballoon ablation (CBA) and radiofrequency
ablation (RFA).

Methods Consecutive patients with paroxysmal AF undergoing a first PVI with PFA at our institution were included.
For comparison, patients with paroxysmal AF undergoing a first PVI with CBA and RFA were selected using a 1:2:2
propensity score matching. The PFA group followed the standard 32-applications lesion-set protocol, the CBA group
a time-to-effect plus 2-min strategy, and the RFA group the CLOSE protocol. Patients were followed with 7d-Holter
ECGs 3, 6, and 12 months after ablation. The primary endpoint was recurrence of atrial tachyarrhythmia (ATa) fol-
lowing a blanking period of 3 months.

Results A total of 200 patients were included (PFA n=40; CBA n=80; RFA n=_80). Median procedure times were
shortest with CBA (75 min) followed by PFA (94 min) and RFA (182 min; p <0.001). Fluoroscopy dose was low-
est with RFA (1.6Gycm?) followed by PFA (5.0Gycm?) and CBA (5.7Gycm?; p <0.001). After a 1-year follow-up,
freedom from ATa recurrence was 85.0% with PFA, 66.2% with CBA and 73.8% with RFA (p =0.12 PFA vs. CBA;
p=0.27 PFA vs. RFA).

Conclusion In a propensity score matched analysis of patients with paroxysmal AF, freedom from any ATa 1 year after PVI
using PFA was favourable and at least as good as for PVI with CBA or RFA.
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PRIMARY ENDPOINT
Recurrence of any atrial tachyarrhythmia (AF, AFL, AT; >30 sec) between day 91 and 365 post ablation.

Keywords Pulmonary vein isolation - Paroxysmal atrial fibrillation - Pulsed-field ablation - Cryoballoon ablation -

Radiofrequency ablation

Abbreviations
AAD Antiarrhythmic drug

AF Atrial fibrillation

AFL  Atrial flutter

AT Atrial tachycardia

ATa  Atrial tachyarrhythmia
CBA Cryoballoon ablation
EAM Electroanatomical mapping
IQR  Interquartile range

LA Left atrial/atrium

PFA  Pulsed-field-ablation

PV Pulmonary vein

PVI  Pulmonary vein isolation
RFA  Radiofrequency ablation

1 Introduction

Atrial fibrillation (AF) is the most common arrhythmia
and significantly contributes to patient morbidity and
mortality [1]. Pulmonary vein isolation (PVI) using ther-
mal ablation is a well-established treatment for paroxys-
mal AF [2-4]. In recent years, radiofrequency ablation
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(RFA) and cryoballoon ablation (CBA) protocols were
constantly optimized by research and development, which
reduced recurrences and improved clinical outcome [5-9].
However, recurrence of atrial tachyarrhythmia (ATa) are
still common and thermal ablation may result in collateral
damage such as formation of atrio-esophageal fistula or
phrenic nerve palsy [10].

Since 2021, pulsed-field ablation (PFA) is commer-
cially available in Europe for PVI in patients with AF
[11-13]. PFA causes irreversible electroporation and
subsequent cell death by an electrical field [14, 15].
The threshold for irreversible electroporation is tissue-
specific and cardiomyocytes are most vulnerable, which
allows targeted ablation of myocardial tissue without
damaging adjacent tissues (e.g., esophageal wall, phrenic
nerve) [16-18]. First experiences showed promising
safety and acute efficacy of PFA [19], as well as favour-
able 12-month outcome data [20]. Studies comparing
long-term effectiveness of PFA with RFA or CBA how-
ever are missing.

This study compares the 1-year efficacy of PFA with CBA
and RFA in a propensity score matched cohort of patients
with paroxysmal AF undergoing PVL
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2 Methods
2.1 Study population

In this prospective registry study, consecutive patients
with AF undergoing a first PVI at the Inselspital, Bern
University Hospital, Bern, Switzerland, were enrolled
into an institutional registry (SWISS-AF-PVI Database).
The registry was approved by the local ethics commit-
tee and the study was carried out in accordance with the
principles of the Declaration of Helsinki. The authors
had full access to the data and take full responsibility
for their integrity.

For the purpose of this analysis, consecutive patients
undergoing a first PVI for paroxysmal AF between May
2021 and February 2022 with the new PFA platform (Far-
apulse, Menlo Park, CA, USA) were included. For com-
parison, patients with paroxysmal AF were selected from
the cohort of patients undergoing a first PVI with CBA
and RFA between January 2019 and March 2021 (n =349;
170 CBA and 179 RFA) using a 1:2:2 propensity score
matching. The inclusion period for CBA and RFA patients
was set before the first PFA cases to minimize selection
bias. Figure 1 provides a study flowchart for illustration
and further information.

Fig.1 Study flowchart. AF
atrial fibrillation, CBA cryobal-
loon ablation, PFA pulsed-field
ablation, PVI pulmonary vein
isolation, RFA radiofrequency
ablation

2.2 Pre-procedural examinations, sedation, and left
atrial access

Prior to the procedure, patients underwent trans-esophageal
echocardiography and computed tomography to exclude intra-
cardiac thrombi and to obtain a detailed understanding of the left
atrial (LA) anatomy. No patients were excluded due to anatomi-
cal particularities of the left atrium. Deep conscious sedation
using midazolam, fentanyl and propofol was used, guided by a
physician-led, nurse-administered protocol. No paralytics were
used. A small subset of patients with a high risk of sedation com-
plications underwent general anesthesia [21]. Left atrial access
was obtained by fluoroscopy-guided transseptal puncture using
a standard transseptal sheath. Heparin was administered to main-
tain an activated clotting time above 350 s during the procedure.

2.3 Protocol for pulsed-field ablation

The PFA platform consists of a generator which pro-
duces the therapeutic electrical field via nanosecond-
scale, high-amplitude biphasic electrical pulses (Far-
astar, Farapulse, Farapulse Inc., Menlo Park, California,
USA). These pulses are applied via a 12-F over-the-wire
multipolar single-shot ablation catheter (Farawave, Fara-
pulse) introduced into the left atrium via a 13-F steerable
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sheath (Faradrive, Farapulse). The platform has been
described in details previously [11]. After successful
LA access, the standard transseptal sheath was replaced
by the 13-F steerable Faradrive sheath. Next, the PFA
catheter was introduced into the LA. A straight-tip 0.035
inch wire (Amplatzer extra-stiff, Cook group, IN, USA)
or a 0.035 inch rosen-tip J-wire (InQwire, Merit Medi-
cal, UT, USA) was used to cannulate the pulmonary
veins (PV). Anatomical guidance was provided by a
3D-mapping system and a mapping catheter (CARTO3
and Pentaray; Biosense Webster, Irvine, CA, USA) or by
overlaying to the fluoroscopy system the outline of the
3-dimensional left atrial anatomy segmented from the
CT scan. Additionally, tissue contact of the PFA cath-
eter was confirmed visually by fluoroscopic imaging.
PVI was performed with four applications in basket and
four applications in flower configuration per PV as pre-
viously described to complete the standard 32-applica-
tions lesion-set [22]. Supplementary applications were
delivered at the discretion of the operator in subsidiary
PVs (such as a right middle PV), in case of a widespread
carina, or if near-field signals remained after the stand-
ard ablation protocol. Between pairs of PFA applications,
the catheter was rotated by approximately 30—-40° in each
configuration, in order to cover the entire circumference.
Ablation was performed using a voltage of 1.9 kV until
September 2021, 2.0 kV was used for successive patients.
Acute PVI was verified at the end of the procedure by
3D-electroanatomical mapping (EAM) or by using the
Farawave catheter in a basket configuration in all PVs
with the assessment of Entrance- and Exit-Block [23].

2.4 Protocol for cryoballoon ablation

Cryoablation was performed with a 28-mm cryoballoon
catheter (Arctic Front Advance), a 20 mm circular map-
ping catheter (Achieve Advance), and a steerable sheath
(FlexCath Advance; all Medtronic, MN, USA). After
successful LA access, the standard transseptal sheath
was replaced by the 12-F steerable sheath (FlexCath).
The cryoballoon was then introduced and placed at the
ostia of each PV to occlude the veins. In case of an effec-
tive freeze (judged by the disappearance of all local PV
signals before 60 s or reaching a temperature of — 40 °C)
cryoablation was continued for two additional minutes
after effect (“time-to-effect plus 2-min strategy’) [24]. In
the case of an ineffective freeze, the ablation was stopped
and the balloon repositioned, aiming for better occlusion
of the PV. Acute PVI was verified at the end of the pro-
cedure with the assessment of Entrance- and Exit-Block
in all PVs using the circular mapping catheter. No adeno-
sine test was used to detect dormant PV connection.
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2.5 Protocol for radiofrequency ablation

Radiofrequency procedures were performed using a 3D
mapping system (CARTO3, Biosense Webster, Irvine,
CA, USA) in combination with a CF-sensing ablation
catheter (Smarttouch SF, Biosense Webster, Irvine, CA,
USA) and a high-density multipolar mapping catheter
(Pentaray, Biosense Webster, Irvine, CA, USA). A steera-
ble sheath was used (Destino Reach, Oscor, Palm Harbor,
FL, USA). Ablation was performed by adhering to the
CLOSE protocol [5]. Power settings were at the discre-
tion of the operator and ranged from 30 to 50 Watts. PVI
was verified by 3D mapping at the end of the procedure.

2.6 Follow-up

Follow-up visits including a 7-day-Holter electrocardio-
gram (ECG) were scheduled at 3, 6, and 12 months after
PVI. The patients were free to choose whether they pre-
ferred to have their follow-up visits in our institution or
at an external cardiologist of their choice. The primary
endpoint was defined as recurrence of any atrial tachyar-
rhythmia > 30 s (AF, AFL, or AT) between day 91 and
365 post ablation after the standard blanking period of
90 days.

2.7 Statistical analysis

Continuous variables are presented as mean =+ standard
deviation or as median and interquartile range (IQR) as
appropriate. Kaplan—Meier analyses with pairwise log-
rank test were performed for the primary endpoint. Com-
parisons between independent groups were made using
the chi-square method for categorical variables and using
the Mann—Whitney U respectively Kruskal-Wallis-H test
for continuous variables. Propensity score—matching was
performed accounting for confounding by covariates typi-
cally affecting AF ablation outcomes: sex, age, body mass
index, hypertension, diabetes mellitus, and left atrial vol-
ume index. We used 1:2:2 nearest neighbour matching
with a propensity score estimate using logistic regression.
Statistical analyses were made by using R 4.2.2 (R Core
Team, Vienna, Austria).

3 Results
3.1 Patient characteristics
A total of 200 patients were enrolled: 40 consecutive

patients with PFA PVI between May 2021 and February
2022, 80 patients with CBA PVI and 80 with RFA PVI
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between January 2019 and March 2021. After 1:2:2 pro-
pensity score matching, the mean of all standardized mean
differences for the covariates (sex, age, hypertension, diabe-
tes mellitus, body mass index, and Ieft atrial volume index)
was below 0.1. Baseline characteristics of the propensity
matched population are summarized in Table 1. The median
age was 62 years (IQR 55-70), 24.5% were female and the
median CHA,DS,VASc score was 2 (IQR 1-3).

3.2 Procedural characteristics

Procedural characteristics of the propensity matched popula-
tion are listed in Table 2. 3D-EAM was used in all patients
in the RFA group and in none in the CBA group. In the
PFA group, 3D-EAM was used in all 40 patients: before
and after ablation in 13 patients and only after the ablation
in 27. The majority of the patients receiving PVI with PFA
(34/40, 85%) were treated with a 31 mm catheter. In the
PFA group, the median number of applications was 32 (IQR
32-37). Besides PVI, no additional left atrial lesions were
performed. Procedure times were different among groups
and shortest with CBA (75 min; IQR 60-97 min) followed
by PFA (94 min; IQR 80-116 min) and RFA (182 min; IQR
134-224 min; p <0.001). Fluoroscopy dose was different

among groups, lowest with RFA (1.6 Gycm?, IQR 1.0-3.2
Gycm?) followed by PFA (5.0 Gycm?, IQR 3.4-8.4 Gycm?)
and CBA (5.7 Gycm?, IQR 3.0-10.2 Gycm?, p <0.001).

3.3 Periprocedural complications

In the PFA group, 2/40 patients (5.0%) suffered from peri-
cardial tamponade and required a percutaneous pericardial
drainage. In both cases, perforation of the diagnostic catheter
placed for backup pacing in the right ventricle was assumed
causative (and confirmed during cardiac surgery in the sec-
ond patient). After the second tamponade, we changed the
workflow and administered 0.5 mg atropine before PFA in
all patients to avoid the need for pacing from an RV catheter.
No further complications occurred thereafter. No patient suf-
fered from periprocedural stroke, persisting (> 24 h) phrenic
nerve palsy, or atrioesophageal fistula in any group.

3.4 Recurrences after pulmonary vein isolation

Median follow-up duration of the propensity matched popula-
tion was 12.8 months (IQR 12.2—-13.1 months). At 12 months
after the PVI, a total of 54/200 (27.0%) patients had a recur-
rence of any ATa. In Kaplan Meier analysis, arrhythmia-free

Table 1 Baseline characteristics

PFA CBA RFA P-value
Baseline characteristics
N 40 80 80
Age [years] 62.6 [56.3,68.6] 62.2[54.7,70.7] 62.0[55.4,69.7] 0.948
Age> 65 years, n (%) 18 (45.0) 32 (40.0) 33 (41.2) 0.870
Male sex, n (%) 30 (75.0) 58 (72.5) 63 (78.8) 0.653
BMI [kg/m?] 25.91[23.2,28.5] 26.2[24.0,28.6] 25.6[23.6,28.5] 0.704
Months since AF diagnosis [month] 29.0 [8.0, 83.5] 17.0[5.0, 49.2] 11.5[3.0,37.2] 0.029
CHA,DS,VASc score, n (%) 0.417
0 10 (25.0) 16 (20.0) 16 (20.0)
1 5(12.5) 24 (30.0) 17 (21.2)
2 12 (30.0) 18 (22.5) 22 (27.5)
3 8 (20.0) 8 (10.0) 17 (21.2)
4 3(7.5 9(11.2) 6(7.5)
>4 2(5.0) 5(6.2) 2(2.5)
Previous DCCV, n (%) 4 (10.0) 10 (12.5) 15 (18.8) 0.354
Previous stroke or TIA, n (%) 2(5.0) 4 (5.0) 8 (10.0) 0.398
Coronary artery disease, n (%) 8 (20.0) 14 (17.5) 10 (12.5) 0.512
Hypertension, n (%) 26 (65.0) 50 (62.5) 48 (60.0) 0.862
Diabetes mellitus, 7 (%) 3(7.5) 8 (10.0) 9(11.2) 0.812
Left atrial diameter [mm] 42.0[38.0,45.8] 42.0[38.0,45.0] 41.0[36.2,45.8] 0.799
Left atrial volume index [mL/m?] 38.0[33.5,45.2] 37.3[30.3,46.01 37.0[31.3,44.5] 0.699
Left ventricular ejection fraction [%]  60.0 [55.0, 60.0] 60.0 [55.8,65.0] 60.0 [55.0,60.0] 0.419

Values are presented as median [IQR] or n (%). AF atrial fibrillation, BMI body mass index, CBA cryobal-
loon ablation, DCCV direct current cardioversion, /QR interquartile range, LVEF left ventricular ejection
fraction, PFA pulsed-field ablation, RFA radiofrequency ablation, T/A transient ischemic attack
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Table 2 Procedural characteristics, periprocedural complications, and follow-up

PFA CBA RFA P-value
Procedural characteristics
N 40 80 80
Procedure time [min] 93.5[79.5, 116.0] 75.0 [60.0, 97.0] 182.0 [134.2, 223.5] <0.001
Use of 3D-mapping pre-ablation, n (%) 13 (32.5) 0(0.0) 80 (100.0) <0.001
Use of 3D-mapping post-ablation, n (%) 40 (100.0) 0(0.0) 80 (100.0) <0.001
Fluoroscopy time [min] 25.6 [20.7, 31.0] 17.1[12.7,23.7] 6.7 [3.5, 12.9] <0.001
Fluoroscopy dose [Gycmz] 5.0[3.4, 8.4] 5.713.0,10.2] 1.6[1.0,3.2] <0.001
Periprocedural complications
Stroke, n (%) 0(0.0) 0(0.0) 0(0.0) >0.999
Cardiac tamponade, n (%) 2(5.0) 0(0.0) 0(0.0) 0.039
Phrenic nerve palsy, n (%) 0(0.0) 0(0.0) 0(0.0) >0.999
Atrioesophageal fistula, n (%) 0(0.0) 0(0.0) 0(0.0) >0.999
Follow-up
One-year Recurrence, n (%) 6 (15.0) 27 (33.8) 21 (26.2) 0.091
Entity of recurrence 0.653
Paroxysmal AF 4 (66.7) 20 (74.1) 18 (85.7)
Persistent AF 1(16.7) 5(18.5) 2(9.5)
Atypical AFL 1(16.7) 2(7.4) 1(4.8)
Redo procedure after recurrence, n (%) 3(50.0) 17 (63.0) 14 (66.7) 0.887
Number of still isolated PVs, n (%) 8 (66.7) 36 (52.9) 29 (51.8) 0.868
Number of patients with all PVs still isolated, n (%) 0 (0.0) 2(11.8) 3(21.4) 0.681
Follow-up in patients without recurrence [months] 12.2[11.8, 13.1] 13.1[12.5, 13.1] 12.7 [12.0, 13.1] 0.022
Number of patients with a 12 months follow-up, n (%) 36 (90.0) 77 (96.3) 74 (92.5) 0.366

Values are presented as median [IQR] or n (%). AF atrial fibrillation, AFL atrial flutter, CBA cryoballoon ablation, IQR interquartile range, PFA

pulsed-field ablation, PV pulmonary vein, RFA radiofrequency ablation

survival after 12 months was 85.0% in the PFA group, 66.2%
in the CBA group (p=0.12 for comparison with PFA) and
73.8% in the RFA group (p=0.27 for comparison with PFA,
Fig. 2). In an exploratory analysis, there was a trend towards
a lower recurrence rate in the PFA group compared to the
pooled cohort of patients treated with thermal ablation strate-
gies (PFA vs. CBA/RFA, p=0.06). A higher CHA,DS,VASc
score (p=0.038), a higher left atrial volume index (p=0.003),
and a higher age (p =0.019) were associated with a more fre-
quent recurrence of atrial tachyarrhythmia after PVI.

The type of arrhythmia recurrence was paroxysmal AF
in 4/6 (66.7%), persistent AF in 1/6 (16.7%), and atypical
flutter in 1/6 (16.7%) patients in the PFA group. In the CBA
group, it was paroxysmal AF in 20/27 (74.1%), persistent AF
in 5/27 (18.5%), and atypical flutter in 2/27 (7.4%). In the
RFA group, it was paroxysmal AF in 18/21 (85.7%), persis-
tent AF in 2/21 (9.5%), and atypical flutter in 1/21 (4.8%).

3/6 patients with ATa recurrence in the PFA group, 17/27
patients in the CBA group, and 14/21 patients in the RFA
group had a redo procedure. Overall, 73 of 136 PVs were
durably isolated (54%). The PVI durability was 67% in the
3 PFA patients, 53% in the 17 CBA patients and 52% in the
14 RFA patients.
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4 Discussion

This retrospective analysis of prospectively collected data
is among the first ones comparing the first commercially
available PFA system to the established thermal ablation
modalities, CBA and RFA. Our results provide important
insights for the treatment of patients with paroxysmal AF
and we report three major findings:

First, procedural characteristics were different among the
groups with shortest median procedure times observed in
CBA (75 min; IQR 60-97 min) followed by PFA (94 min;
IQR 80-116 min) and RFA (182 min; IQR 134-224 min;
p<0.001). Second, safety was high with all three ablation
modalities. Third and most importantly, freedom from ATa
recurrence one year after ablation was 85.0% with PFA,
which was at least as good as for CBA (66.2%, p=0.12)
and RFA (73.8%, p=0.27).

4.1 Procedural efficiency
The introduction of single shot technologies has significantly

shortened procedure times for PVI [8, 25]. The PFA system
used in our study allows for highly efficient PVI workflows.
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Fig.2 Kaplan—Meier curves of
freedom from any atrial tach-
yarrhythmia (atrial fibrillation
/ atrial flutter / atrial tachycar-
dia) after the first pulmonary
vein isolation using different
technologies in patients with
paroxysmal atrial fibrillation.
CBA cryoballoon ablation, PVI
pulmonary vein isolation, PFA
pulsed-field ablation, RFA radi-
ofrequency ablation
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Median procedure times if used as a stand-alone system
have been reported as low as 40 min [26]. Due to the use
of 3D-mapping in all PFA patients in our study, the proce-
dure times in the PFA group in our study were longer and
also longer compared with the CBA group. After the initial
learning curve and the adoption of a protocol to confirm the
endpoint of PVI directly with the multipolar PFA catheter
used in this study, [23] we no longer use 3D-mapping in
the majority of our index PVI cases nowadays, which has
shortened PFA procedures times to less than was observed
in the CBA group in our study.

4.2 Procedural safety

The tissue-specific electroporation may be beneficial in
terms of safety with regards to energy-related extracardiac
complications, in particular atrioesophageal fistula and
phrenic nerve palsy. This observation from pre-clinical
PFA studies was confirmed in MANIFEST-PF, the first large
post-market registry reporting on procedural characteristics
of the first 1817 patients treated with the PFA system used
in this study [19]. Complications inherent to all left atrial
procedures, in particular cardiac tamponade and stroke,
however similarly apply to PFA systems. In our study, we
had to adjust our workflow with elimination of the RV cath-
eter initially used for back up pacing after the occurrence
of cardiac tamponades due to presumed RV pacing catheter
perforation in two patients. This assumption was confirmed
in one patient during the surgical exploration, where an RV
perforation was identified. In both patients, impressive dia-
phragm twitching occurred during the application of PFA,
which likely lead to a drilling effect of the RV catheter. Oth-
erwise, the data from all 200 patients enrolled in our study

6 9 12
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document the overall safety of contemporary PVI protocols
regardless of the ablation modality used.

4.3 Clinical outcomes

The recurrence rates after PFA PVI in our study were low
(15.0%) and at least as favourable as observed after PVI per-
formed with CBA (33.8%) or RFA (26.2%). Our data sup-
port the current clinical practice, which shows a trend from
the conventional thermal ablation methods towards the new,
non-thermal PFA technology for PVI. In line with our data,
the recently presented 12-months outcome data from MANI-
FEST-PF showed a similarly favourable one year recurrence
rate of 18.4% in patients with paroxysmal AF [20]. In this
study, the follow-up strategies however were very hetero-
geneous between centres. Two recent international multi-
centre studies assessing outcomes after PVI using 2 other
novel PFA devices in patients with paroxysmal AF reported
somewhat higher one-year recurrence rates of 29.1% [27]
and 30.5% [28]. Comparison of outcomes after PVI across
studies however is challenging due to differences in study
design. In particular, the monitoring strategy used to assess
AF recurrence after PVI has a significant impact on the rate
of recurrence that will be detected [29]. Because both studies
were designed for regulatory approval, a rigorous monitor-
ing strategy with weekly and symptomatic transtelephonic
ECG monitoring in addition to regular 24-h Holter ECGs
was used, which explains the higher number of detected
recurrences in these 2 studies [27, 28]. It is a strength of
our study that with our single-centre design, a uniform
monitoring strategy using 7d-Holter-ECGs after 3, 6, and
12 months was uniformly used in all three groups, which
should have largely eliminated the potential effect that can
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be introduced by monitoring differences. Prospective rand-
omized studies are needed to corroborate our initial experi-
ence. Currently, 3 prospective randomized-controlled trials
(ADVENT (NCT04612244), SINGLE SHOT CHAMPION
(NCT05534581), BEAT-AF (NCT05159492)) are studying
the efficacy of the PFA system used in our study compared
to CBA and RFA and will allow to draw firmer conclusions.

An additional outcome of interest in patients with par-
oxysmal AF is progression from paroxysmal to persistent
AF. Longterm-FU from the EARLY-AF-study as well as
from the ATTEST study showed superiority of catheter
ablation over medical management to prevent progression
to persistent AF [9, 30]. A recent study reported a frequent
occurrence of roof-dependent macro-reentrant tachycardias
following PVI with PFA linked to an excessive lesion set
applied to the posterior wall during the index PFA PVI [31]
. In our study, the most common recurrent arrhythmia was
paroxysmal AF in all three groups (PFA 66.7%; CBA 74.1%;
RFA 85.7%) and the progression to persistent AF and the
occurrence of atypical flutter was not different across the
three technologies. Larger sample sizes will however be
needed to assess for potential differences between PFA and
thermal ablation technologies in that regard.

5 Limitations

Our findings have to be interpreted in the light of several
limitations. First, our study is limited by its non-randomized
design and sample size. However, propensity score matching
was performed to account for confounders typically affect-
ing AF ablation outcomes, including sex, age, body mass
index, hypertension, diabetes mellitus, and left atrial vol-
ume. Second, we incorporated the complete learning curve
of the first patients treated with PFA in our institution in our
analysis. Third, all patients in our study had paroxysmal AF.
Our findings therefore cannot be extended to patients with
non-paroxysmal AF. Similar studies will be needed to assess
the value of PVI with PFA also for the important group of
patients with persistent AF.

6 Conclusions

In a propensity score matched analysis of patients with par-
oxysmal AF, freedom from any atrial tachyarrhythmia one
year after PVI using PFA was favourable and at least as good
as for PVI performed with CBA or RFA.
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