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A B S T R A C T   

Introduction: Rhythm control strategy in paroxysmal atrial fibrillation (AF) can be performed with antiarrhythmic 
drugs (AAD) or catheter ablation (CA). Nevertheless, a clear overview of the percentage of freedom from AF over 
time and complications is lacking. Therefore, we conducted a meta-analysis of randomized controlled trials 
(RCTs) comparing CA versus AAD. 
Methods: We searched databases up to 5 May 2023 for RCTs focusing on CA versus AAD. The study endpoints 
were atrial tachyarrhythmia (AT) recurrence, progression to persistent AF, overall complications, stroke/TIA, 
bleedings, heart failure (HF) hospitalization and all-cause mortality. 
Results: Twelve RCTs enrolling 2393 patients were included. CA showed a significantly lower AT recurrence rate 
at one year [27.4 % vs 56.3 %; RR: 0.45; p < 0.00001], at two years [39.9 % vs 62.7 %; RR: 0.56; p = 0.0004] 
and at three years [45.7 % vs 80.9 %; RR: 0.54; p < 0.0001] compared to AAD. Furthermore, CA significantly 
reduced the progression to persistent AF [1.6 % vs 12.9 %; RR: 0.14; p < 0.00001] with no differences in overall 
complications [5.9 % vs 4.5 %; RR: 1.27; p = 0.22], stroke/TIA [0.6 % vs 0.6 %; RR: 1.10; p = 0.86], bleedings 
[0.4 % vs 0.6 %; RR: 0.90; p = 0.84], HF hospitalization [0,3% vs 0,7%; RR: 0.56; p = 0.37] and all-cause 
mortality [0,4% vs 0.5 %; RR: 0.78; p = 0.67]. Subgroup analysis between radiofrequency and cryo-ablation 
or considering RCTs with CA as first-line treatment showed no significant differences. 
Conclusion: CA demonstrated lower rates of AT recurrence over the time, as well as a significant reduction in the 
progression from paroxysmal to persistent AF, with no difference in terms of energy source, complications, and 
clinical outcomes.   

1. Introduction 

Atrial fibrillation (AF) is the most common sustained cardiac 
arrhythmia, affecting a significant proportion of the global population. 

It is associated with an increased risk of stroke, bleeding, heart failure 
(HF), and mortality [1–4]. EAST-AFNET 4 demonstrated that early 
rhythm control strategy is associated with a lower risk of adverse car-
diovascular outcomes compared to usual care among patients with AF 
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[5]. 
Rhythm control strategy in AF can be performed with antiarrhythmic 

drugs (AAD) or catheter ablation (CA). 
In recent years, several randomized trials compared the efficacy and 

safety of CA and AAD in patients with paroxysmal AF without structural 
heart disease (SHD) [6–17]. 

Trials comparing the two strategies showed reduced AF recurrence 
and less progression from paroxysmal to persistent AF with CA 
[6,7,9,13]. However, a clear overview of long-term freedom from AF 
recurrences is lacking. Furthermore, no difference in terms of compli-
cations and clinical outcomes was observed between the two groups in 
patients with paroxysmal AF without SHD [6,11,14,16,18]. 

Therefore, we conducted a meta-analysis of randomized trials with 
the aim of comparing freedom from AF, progression to persistent AF, 
overall complication rate and clinical outcomes between CA and AAD. 

2. Methods 

2.1. Data sources and searches 

We systematically searched the Medline, Embase and Scopus elec-
tronic databases for studies published from the time of inception to May 
5th 2023 and focusing on CA versus AAD in paroxysmal AF patients. 
Two investigators (A.P. and G.V.) independently performed searches 
including the following terms: “ablation and drug therapy paroxysmal 
atrial fibrillation”. Detailed information of our literature search strategy 
is available in Supplemental Material in the Expanded Methods. The 
study protocol was designed before the start of the literature search but 
was not registered in any database. 

2.2. Study selection 

The Preferred Reporting Items for Systematic reviews and Meta- 
Analyses (PRISMA) statement for reporting systematic reviews and 
meta-analyses was used in this study [19]. 

Only RCTs were included to reduce the intrinsic bias due to the na-
ture of non-randomised observational studies. 

The studies had to fulfil the following criteria to be included in the 
analysis: (1) presence of a direct comparison between CA and AAD, (2) 
adult (>18 years old) study population, (3) ≥ 6-month follow-up, (4) 

paroxysmal AF, (5) preserved left ventricular ejection fraction (LVEF) 
and (6) reported 1 or more clinical outcomes. Observational studies, 
unpublished data, conference papers, case reports, editorials, reviews, 
expert opinions, and non-English studies were excluded. 

2.3. Data extraction and quality appraisal 

Two investigators (A.P and G.V) extracted data from each study 
using standardized protocol and reporting forms. Two reviewers (A.P 
and G.V) independently assessed the quality items, and disagreements 
were resolved by consensus. The quality of individual studies was 
assessed by two investigators (A.P and G.V) using the Cochrane Risk of 
Bias Tool version 2.0. 

2.4. Study endpoints 

The study endpoints were: 
Atrial tachyarrhythmia (AT) recurrence, defined as any recurrent 

atrial arrhythmias (AF, atrial flutter or atrial tachycardia) lasting longer 
than 30 s at follow up after the initial 2–3 months blanking period post- 
ablation [20]. 

Progression to persistent AF was defined as the first AT occurrence 
lasting 7 days or longer or lasting 48 h to 7 days but necessitating car-
dioversion for termination. 

Overall complications included stroke/transient ischemic attack 
(TIA), pericardial effusion/tamponade, phrenic-nerve palsy, syncope, 
wide-complex tachycardia or proarrhythmic event, pacemaker implan-
tation due to sick sinus syndrome or atrioventricular block, vascular 
complications and clinically significant bleedings. 

HF hospitalization was defined as HF relapse-related admission 
excluding hospitalization for AT recurrence. All-cause mortality was 
defined as death resulting from cardiovascular and other causes. 

2.5. Statistical analysis 

Descriptive statistics are presented as means and standard deviations 
(SD) for the continuous variables or a number of cases (n) and per-
centages (%) for the dichotomous and categorical variables. The Man-
tel–Haenszel Risk Ratio (RR) model was used to summarize the data for 
binary outcomes among the treatment arms. Summary estimates and 95 

Fig. 1. Evidence search and selection of the preferred reporting items for systematic reviews and meta-analyses (PRISMA). RCT: randomized control trial. * Medline, 
Embase, Scopus. 
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Table 1 
Study Baseline Characteristics of Patients Included in the Analysis.  

First author Trial CA 
tecnology 

First 
line 
CA 

Patients (n) Age (years), mean ± SD LVEF (%), mean ± SD Monitoring Follow- 
up (m) 

Outcomes Source of fundings 

CA AAD CA AAD CA AAD 

Andrade et al. 
2021 

EARLY-AF Cryo- 
ablation 

Yes 154 149 57.7 ± 12.3 59.5 ± 10.6 59.6 ± 7.0 59.8 ± 7.6 Implantable loop recorder 36 Progression to 
persistent AF, 
recurrence of AT, AF 
burden, quality of life, 
health  

care utilization and 
serious adverse events 

Cardiac Arrhythmia 
Network of Canada and 
others 

Ding et al. 2022  Cryo- 
ablation 

Yes 102 102 60.90 ±
7.89 

60.74 ±
10.16 

60.91 ±
4.71 

59.96 ±
5.00 

Periodical scheduled visits 
with 12-lead ECGs, 24-h 
holter and trans-telephonic 
monitoring 

36 Progression to 
persistent AF, 
recurrence of AT and 
serious adverse events 

Tianjin Key Medical 
Discipline (Specialty) 
Construction Project 

Kanagaratnam 
et al. 2023  

Cryo- 
ablation 

No 108 103 59.7 ±
12.22 

60.5 ±
10.34 

58.3 ± 5.00 57.9 ± 5.60 Periodical scheduled visits 
and trans-telephonic 
monitoring 

12 Any hospital episode 
related to treatment 
for AT, recurrence of 
AT and serious 
adverse events 

British Heart Foundation 
Project Grant and 
Medtronic 

Kuck et al. 2021 ATTEST RF- 
ablation 

No 128 127 67.8 ± 4.8 67.6 ± 4.6 61.8 ± 5.8 62.3 ± 5.2 Periodical scheduled visits 
with 12-lead ECGs and trans- 
telephonic monitoring 

36 Progression to 
persistent AF, 
recurrence of AT and 
serious adverse events 

Biosense Webster 

Kuniss et al. 
2021 

Cryo- 
FIRST 

Cryo- 
ablation 

Yes 107 111 50.5 ± 13.1 54.1 ± 13.4 62.8 ± 5.4 63.7 ± 5.4 Periodical scheduled visits 
with 12-lead ECGs, 7-days 
Holter 

12 Recurrence of AT and 
serious adverse events 

Medtronic 

Morillo et al. 
2014 

RAAFT-2 RF- 
ablation 

Yes 66 61 56.3 ± 9.3 54.3 ± 11.7 61.4 ± 4.8 60.8 ± 7.0 Transtelephonic monitor 
system 

24 Recurrence of AT, 
quality of life and 
serious adverse events 

Biosense Webster and 
Population Health 
ResearchInstitute at 
McMaster University 

Nielsen et al. 
2012 

MANTRA- 
PAF 

RF- 
ablation 

Yes 146 148 56 ± 9 54 ± 10 NA NA Periodical scheduled visits 
with 7-day Holter-monitor 

24 Burden of AF, 
recurrence of AT, 
quality of life and 
serious adverse events 

Danish Heart 
Foundation, Biosense 
Webster and Finnish 
Foundation for 
Cardiovascular Research 

Pappone et al. 
2006 

APAF RF- 
ablation 

No 99 99 55 ± 10 57 ± 10 60 ± 8 61 ± 6 Periodical scheduled visits 
with 12-lead ECG and 48- 
hour Holter monitoring, and 
portable event monitor 12- 
lead ECG 

48 Recurrence of AT, 
progression to 
persistent AF and 
serious adverse events 

Arrhythmology 
Department, San 
Raffaele University 
Hospital. 

Sohara et al. 
2016  

RF 
balloon- 
ablation 

No 100 43 58.8 ± 10.4 61.0 ± 10.0 66.7 ± 6.1 66.5 ± 6.5 Periodical scheduled visits 
with 12-lead ECGs, 24-h 
Holter and portable 
electrocardiogram monitor 

12 Recurrence of AT and 
serious adverse events 

Toray Industries 

Wazni et al. 
2020 

STOP-AF Cryo- 
ablation 

Yes 104 99 60.4 ± 11.2 61.6 ± 11.2 60.9 ± 6.0 61.1 ± 5.9 Periodical scheduled visits 
with 12-lead ECGs, 7-days 
Holter 

12 Recurrence of AT, 
quality of life, health  

care utilization and 
serious adverse events 

Medtronic 

Wazni et al. 
2005 

RAAFT-1 RF- 
ablation 

Yes 33 37 53 ± 8 54 ± 8 53 ± 5 54 ± 6 Periodical scheduled visits 
with 12-lead ECGs, 24-h 
Holter, trans-telephonic 
monitoring and portable 
electrocardiogram monitor 

12 Recurrence of AT, 
hospitalization rate, 
quality of life and 
serious adverse events 

Acuson 

Wilber et al. 
2010  

RF- 
ablation 

No 106 61 55.5 
(53.7–57.3) 

56.1 
(52.9–59.4) 

62.3 
(60.4–64.3) 

62.7 
(60.7–64.7) 

Periodical scheduled visits 
with 12-lead ECGs, Holter 
and trans-telephonic 
monitoring 

12 Recurrence of AT and 
serious adverse events 

Biosense Webster 

AAD: antiarrhythmic drugs; AF: atrial fibrillation; AT: atrial tachyarrhythmia; CA: catheter ablation; NA: not available; LVEF: left ventricular ejection fraction; mo: months; RF: radiofrequency. 
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% confidence intervals (CI) were reported for the continuous variables 
as the standardized mean difference. The heterogeneity across studies 
was evaluated byusing the Chi2, Tau2, and Higgins-I2 statistics and 
random effects models of DerSimonian and Laird was used. Subgroup 
analyses were performed to assess potential sources of heterogeneity 
according to ablation energy [Cryoablation (Cryo) and Radiofrequency 
ablation (RF)] and first-line treatment with CA. 

Publication bias was assessed by graphical inspection of funnel plots. 
The statistical analysis was performed using Review Manager (RevMan) 
(computer program) Version 5.4.1, Copenhagen, Denmark: Nordic 
Cochrane Centre, the Cochrane Collaboration, 2020. 

3. Results 

3.1. Study selection and Baseline Characteristics 

Among screened articles, full texts were retrieved and reviewed for 
possible inclusion; a total of 12 randomized trials [6–17] fulfilled the 
selection criteria and were included in the final analysis (Fig. 1). 

The studies enrolled 2393 patients (Group CA: 1253 patients; Group 
AAD: 1140 patients). Overall, 66.2 % (95 % CI: 62.7 – 70.2 %) patients 
were male with an average age of 60.1 years (95 % CI: 58.3–––62.5); 
mean LVEF was 60.2 % (95 % CI 58.5–62.0 %) and all patients had 
paroxysmal AF. The average follow-up time was of 30.5 months (95 % 
CI: 24.1–36.7). Further details on baseline characteristics of the studies 
population are reported in Table 1. 

Fig. 2. Forest plot comparing AT recurrence at 1 year (A), 2 years (B) and 3 years (C) between CA and AAD. AAD: antiarrhythmic drugs; AT: atrial tachyarrhythmia; 
CA: catheter ablation. 
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3.2. Atrial tachyarrhythmia recurrence 

All RCTs reported data on AT recurrence. CA showed a significant 
reduction in AT recurrence compared to AAD at one year [27.4 % vs 
56.3 %; RR: 0.45 (95 % CI: 0.46–0.56); p < 0.00001; I2 = 74 %], at two 

years [39.9 % vs 62.7 %; RR: 0.56 (95 % CI: 0.40–0.77); p = 0.0004; I2 =

87 %] and at three years [45.7 % vs 80.9 %; RR: 0.54 (95 % CI 
0.40–0.73); p < 0.0001; I2 = 87 %] (Fig. 2 A-B-C). Subgroup analysis 
showed no significant difference between RF and Cryo at follow up 
(Supplemental Fig. 1 A-B-C). Considering RCTs with CA as first-line 

Fig. 3. Forest plot comparing Progression to persistent Atrial Fibrillation (A), Overall Complications (B) and Stroke/TIA (C) between CA and AAD. AAD: antiar-
rhythmic drugs; AF: Atrial Fibrillation; CA: catheter ablation. 
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treatment, CA significantly reduced AT recurrences at 1 year [28 % vs 
50.8 %; RR: 0.53 (95 % CI: 0.40–0.70); p = 0.0001; I2 = 66 %], two years 
[43.9 % vs 63.3 %; RR: 0.68 (95 % CI: 0.49–0.95); p = 0.02; I2 = 79 %] 
and three years [51.5 % vs 76.4 %; RR: 0.67 (95 % CI: 0.54–0.83); p =
0.0003; I2 = 56 %] compared to AAD (Supplemental Fig. 2 A-B-C). No 
significant reduction in heterogeneity was found in any subgroup ana-
lyses to assess potential sources of heterogeneity (Supplemental Figs. 1 
and 2). 

3.3. Progression to persistent AF 

Four RCTs reported data on progression to persistent AF [6,7,9,13]. 
CA significantly reduced the progression to persistent AF [1.6 % vs 12.9 
%; RR: 0.14 (95 % CI: 0.07–0.30); p < 0.00001; I2 = 0 %] (Fig. 3 A). 
Subgroup analysis between RF and Cryo showed no significant differ-
ence (Supplemental Fig. 1 D). CA as a first-line treatment maintained a 
significant reduction in progression to persistent AF compared to AAD 
[1.9 % vs 11.1 %; RR: 0.19 (95 % CI: 0.07–0.48); p = 0.0005; I2 = 0 %] 
(Supplemental Fig. 2 D). 

3.4. Overall complications 

All RCTs reported data on overall complications. The most frequent 
adverse event in the CA group was pericardial effusion/tamponade (1.7 
%) while in the AAD group was syncope (0.8 %). A summary of the 
overall complications is shown in Table 2. No differences were found in 
overall complication rate between CA and AAD [5.9 % vs 4.5 %; RR: 
1.27 (95 % CI: 0.87–1.85); p = 0.22; I2 = 5 %] (Fig. 3 B) and in subgroup 
analysis (Supplemental Fig. 1 E, Supplemental Fig. 2 E). 

3.5. Stroke/TIA 

All RCTs reported data on stroke/TIA. No differences were found in 
Stroke/TIA rate between CA and AAD [0.6 % vs 0.6 %; RR: 1.10 (95 % 
CI: 0.39–3.04); p = 0.86; I2 = 0 %] (Fig. 3 C) with no differences in 
subgroup analysis too (Supplemental Fig. 1 F and 2F). 

3.6. Bleedings 

All RCTs reported data on bleedings. No differences were found in 

bleedings rate between CA and AAD [0.4 % vs 0.6 %; RR: 0.90 (95 % CI: 
0.30–2.65); p = 0.84; I2 = 0 %] (Fig. 4 A) with no differences in sub-
group analysis too (Supplemental Fig. 1 G and 2 G). 

3.7. HF hospitalization and all-cause mortality 

All RCTs reported data on HF hospitalization and all-cause mortality. 
No difference was found in HF hospitalization [0.3 % vs 0.7 %; RR: 0.56 
(95 % CI: 0.16–1.96); p = 0.37; I2 = 0 %] and all-cause mortality [0.4 % 
vs 0.5 %; RR: 0.78 (95 % CI: 0.25–2.42); p = 0.67; I2 = 0 %] between CA 
and ADD (Fig. 4 B-C). Subgroup analysis showed no significant differ-
ences in HF hospitalization or all-cause mortality (Supplemental Figs. 1- 
2 H-I). 

3.8. Publication bias 

A graph and summary of Cochrane Risk of Bias tool for RCT is re-
ported in Fig. 5. The funnel plots for visual inspection of the bias showed 
no bias (Supplemental Fig. 3). 

4. Discussion 

The aim of this updated meta-analysis was to evaluate the efficacy 
and safety of CA compared to AAD in the paroxysmal AF treatment in 
patients without SHD including only RCTs. 

Specifically, CA showed to reduce AF recurrence rates at 1 year, 2 
years, and 3 years, and the progression from paroxysmal to persistent AF 
with no difference in terms of safety and HF hospitalizations compared 
to AAD. 

Furthermore, at the subgroup analysis, CA confirmed the superior 
efficacy regardless to the ablation energy employed, preserving a similar 
safety profile to AAD. 

In addition, first-line CA of AF in our meta-analysis was confirmed as 
superior to AAD therapy in short- and long-term rhythm control, 
without resulting in reduced safety. 

Our study, including 2393 patients, represents the meta-analysis with 
the largest number of RCTs comparing CA and AAD. In fact, previous 
recent meta-analyses included about half of the studies and patients and 
did not perform subgroup analyses by ablation energy and first-line 
approach [21,22]. 

Table 2 
Complications.  

First author Trial Stroke/tia Pericardial 
effusion/ 
tamponation 

Phrenic- 
nerve 
palsy 

Sincope Wide-complex 
tachycardia or 
proarrhythmic 
event 

Bradycardia 
or 
arteriovenous 
block for 
which 
pacemaker 
insertion was 
warranted 

Vascular 
event 

Bleeding   

CA AAD CA AAD CA AAD CA AAD CA AAD CA AAD CA AAD CA AAD 

Andrade et al. 2021 EARLY-AF 0 3 0 1 3 0 1 3 0 2 2 4 2 0 0 1 
Ding et al. 2022  1 1 1 0 2 0 0 0 0 0 0 0 3 0 1 3 
Kanagaratnam et al. 

2023  
1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Kuck et al. 2021 ATTEST 0 1 6 0 0 0 0 0 0 0 0 0 4 0 1 2 
Kuniss et al. 2021 Cryo-FIRST 1 0 3 0 0 1 0 1 0 1 0 0 1 0 0 0 
Morillo et al. 2014 RAAFT-2 0 0 4 0 0 0 0 2 0 1 1 0 0 0 0 0 
Nielsen et al. 2012 MANTRA- 

PAF 
2 1 4 1 0 0 0 0 1 2 0 1 1 0 1 0 

Pappone et al. 2006 APAF 1 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 
Sohara et al. 2016  2 0 0 0 0 0 0 1 0 0 2 0 1 0 0 0 
Wazni et al. 2020 STOP-AF 0 0 1 1 0 0 0 2 1 0 0 0 0 0 1 0 
Wazni et al. 2005 RAAFT-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 
Wilber et al. 2010  0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 

Table 2. Summary of overall complications in the included studies. 
AAD: antiarrhythmic drugs; CA: catheter ablation 
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Fig. 4. Forest plot comparing Bleedings (A), HF hospitalization (B), All-cause mortality (C) between CA and AAD. AAD: antiarrhythmic drugs; CA: catheter ablation; 
HF: heart failure. 
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Our meta-analysis provides robust evidence supporting the superi-
ority of CA over AAD therapy in terms of long-term AF recurrence rates 
across all time points evaluated. These findings highlight the long-term 
efficacy of CA in maintaining sinus rhythm and suggest higher efficacy 
in the management of paroxysmal AF compared to AAD. 

Furthermore, our analysis revealed that CA significantly reduces the 
progression from paroxysmal to persistent AF. This is a notable finding, 
as the progression to persistent AF is associated with worse clinical 
outcomes and increased morbidity [5,23]. Early AF ablation may alter 
the natural course of the disease, as pulmonary venous isolation, mod-
ulation of the autonomic nervous system and electro-anatomical sub-
strate modification may favour a substantial reversal of adverse 
structural atrial remodelling [24]. Therefore, the ability of CA to prevent 
or delay this progression represents a significant advantage over AAD 
therapy leading to improved patient outcomes, avoiding AF ablation in 
the setting of persistent AF, characterized by less effectiveness than in 
paroxysmal AF [25]. 

Our meta-analysis did not find any significant differences in AF 
recurrence rates or complications when comparing RF and Cryo tech-
nologies for catheter ablation. This finding confirms that the choice of 
energy source does not significantly impact the efficacy or safety of the 
procedure, as already observed in the FIRE AND ICE Trial [26]. 
Nevertheless, evidence suggests that new technologies may be more 
efficient [27,28]. In addition, the development of new non-thermal tis-
sue-selective energies such as pulsed field ablation would provide 
excellent efficacy and safety [29]. 

Although no difference has been shown in terms of complications 
between CA and AAD, the meta-analytic cohort primarily consisted of 
relatively young individuals experiencing symptoms, without evident 

underlying SHD. For instance, the median age in the CABANA trial [30] 
differed significantly from the current study’s population (67.5 years 
versus 60 years), with a 15 % in heart failure cases and 82 % of patients 
with CHA2DS2-VASc score ≥ 2. Nevertheless, a recent sub-analysis of 
EAST-AFNET 4 [31] showed that early rhythm control in patients with 
CHA2DS2-VASc score ≥ 4 reduced the primary composite efficacy 
outcome of cardiovascular death, stroke or hospitalisation for worsening 
heart failure or acute coronary syndrome, but not in patients with 
CHA2DS2-VASc score < 4. Furthermore, the primary safety outcome 
(death, stroke or serious adverse events of rhythm control therapy) was 
not different between study groups in patients with CHA2DS2-VASc 
score ≥ 4 but occurred more often in patients with CHA2DS2-VASc score 
< 4 randomised to early rhythm control. However, looking at the serious 
adverse events, these seem to be mainly due to AAD rather than CA 
(torsade de pointes, drug toxicity, drug-induced bradycardia, drug- 
induced atrioventricular block and syncope). These findings suggest 
that rhythm control therapy is associated with a better net clinical 
benefit in patients with multiple comorbidities than in patients with 
fewer comorbidities, indeed few events of HF hospitalisations and 
deaths occurred in our meta-analysis. Moreover, in terms of complica-
tions, AAD might have a comparable if not higher risk of adverse effects 
in patients with less comorbidity than with more comorbidities. How-
ever, as CA and AAD are associated with different types of complica-
tions, it is not possible to make a relevant comparison. 

4.1. Limitations 

It is important to consider certain limitations of our meta-analysis. 
None of the studies specified blinding of patients and it is possible that 

Fig. 5. (A) Methodological quality graph and (B) methodological quality summary of the Cochrane Risk of Bias tool for Randomized Controlled Trials.  
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the post-ablation medical management differed between RCTs. 
Furthermore, some studies were open label and with unblinded outcome 
assessment. However, though patients and researchers were not sub-
jected to blinding regarding treatment allocation and outcome, this was 
not considered sufficient to determine that these studies are at high risk 
of bias with regard to the outcomes of interest in this meta-analysis, 
which are relatively resistant to bias due to lack of blinding. Our meta- 
analysis reported high heterogeneity for AT recurrence at follow-up 
without reduction at subgroup analysis. In part, this could be due to 
the methodology used for assessing AT recurrences in the different 
studies (loop recorder, Holter ECG 24, periodic scheduled visits), which 
could potentially misestimate AT recurrence rates. Additional ablation 
outside the PVs, performed in some RCTs, could have affected the 
clinical outcomes [32]. The RCTs included here enrolled patients from 
2006 to 2022, involving temporal changes in both CA and drug therapy. 

5. Conclusions 

In conclusion, our meta-analysis of RCTs provides compelling evi-
dence supporting the superiority of CA over AAD therapy for the treat-
ment of paroxysmal AF. CA demonstrated lower rates of AT recurrence 
at 1 year, 2 years, and 3 years, as well as a significant reduction in the 
progression from paroxysmal to persistent AF, with no difference for 
safety in comparison with AAD. Importantly, the choice between RF and 
Cryo technologies did not affect efficacy and safety, underlining that 
both technologies are equally effective and safe. 
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