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ABSTRACT 
Introduction: Atrial fibrillation (AF) is a prevalent arrhythmia associated with significant 
morbidity and mortality. Optimal management strategies, including catheter ablation and 
antiarrhythmic drugs (AADs), have evolved, highlighting the need for comprehensive 
reviews of their efficacy and safety. Objective: This study aims to evaluate the comparative 
effectiveness and safety of catheter ablation versus AADs as first-line treatments for rhythm 
control in patients with symptomatic AF. Methods: A systematic review and meta-analysis 
were conducted, incorporating data from 12 relevant studies published between 2019 and 
2024. Databases such as PubMed, Scopus, and LILACS were utilized, focusing on 
randomized controlled trials that reported on AF management strategies. Results: The 
findings indicate that catheter ablation significantly reduces AF recurrence and 
hospitalization rates compared to AADs. Complication rates were comparable between the 
two interventions, suggesting that catheter ablation is both effective and safe for rhythm 
control in AF patients. Conclusion: Catheter ablation emerges as a superior first-line 
strategy for rhythm control in symptomatic AF, offering improved long-term outcomes and 
quality of life. However, careful consideration of patient-specific factors and comorbidities is 
essential for optimizing treatment. 
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INTRODUCTION 

Atrial fibrillation (AF) is one of the most common cardiac arrhythmias, affecting 

millions of people worldwide. It is characterized by disorganized electrical activity in the atria 

(Van et al., 2024), which not only compromises the efficiency of cardiac pumping but also 

significantly increases the risk of thromboembolic events, such as stroke (Pessanha et al., 

2024). Despite advances in treatment options, including pharmacotherapy and invasive 

interventions, many patients continue to experience persistent symptoms and recurrent 

arrhythmias, highlighting the need to explore more effective management strategies 

(Becher et al., 2024). Catheter ablation has emerged as a promising alternative, offering the 

potential for restoring sinus rhythm and improving patients' quality of life (du Fay de 

Lavallaz et al., 2024). 

In recent years, catheter ablation has been extensively studied, with various clinical 

trials demonstrating its effectiveness compared to medical therapy (Sohns et al., 2024). 

However, this approach presents challenges, especially in populations with complex 

comorbidities, such as heart failure, hypertension, and a history of cancer. Recent studies 

have also addressed different ablation techniques, such as radiofrequency and cryotherapy, 

as well as the importance of factors like applied power and procedure duration (Costa et al., 

2023). As our understanding of the electrophysiological mechanisms underlying AF 

expands, there is a growing need to investigate not only the efficacy of ablation but also its 

safety, associated complications, and the impact of variables such as biomarkers on 

predicting recurrences (Khan et al., 2024). 

In this context, this study aims to conduct a comprehensive literature review on 

catheter ablation for patients with atrial fibrillation, exploring recent evidence supporting its 

efficacy and safety, as well as the clinical implications of different ablation techniques. The 

research seeks to analyze the factors influencing treatment outcomes and the need for an 

individualized approach to optimize results. Thus, this investigation aims to contribute to a 

deeper understanding of best practices in managing atrial fibrillation, focusing on improving 

patients' quality of life and reducing arrhythmia recurrence. 

Based on these considerations, the primary objective of this study is to investigate 

the efficacy and safety of different atrial fibrillation ablation strategies across various patient 

populations, considering factors such as comorbidities, ablation techniques, and predictive 

markers for recurrence and evaluate the differences in atrial fibrillation recurrence rates 
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between high-power and very high-power ablation techniques in patients with paroxysmal 

and persistent atrial fibrillation. 

 

METHOD 

This study conducts a literature review on the efficacy and safety of catheter ablation 

in patients with atrial fibrillation (AF). The research was carried out using databases such as 

the Virtual Health Library, LILACS Plus, and Medline, utilizing the following descriptors: 

"Catheter Ablation," "Atrial Fibrillation," and "Treatment." Boolean terms "AND" and "OR" 

were employed to refine the search results. Initially, a total of 5,030 articles were identified 

in the selected databases.  

The search process involved applying these descriptors in the chosen databases 

and filtering the results to ensure that only articles meeting the inclusion criteria were 

considered. To achieve this, inclusion criteria were established encompassing articles 

published in Portuguese, Spanish, and English, which are freely accessible online and 

published in the last five years, from 2019 to 2024. A total of 37 articles met these criteria, 

focusing on the relationship between atrial fibrillation and catheter ablation. 

We read the abstracts of the selected articles to ensure their relevance to the 

proposed topic. After this screening, we chose 24 articles and read them in full, as they 

provided a comprehensive review of the subject. Finally, we selected 12 articles that best 

supported the discussion of this research. For data analysis, we compiled the 12 selected 

articles into a table and synthesized the main results of each, identifying common themes 

and divergences in the authors' approaches and recommendations, thereby enriching the 

discussion of this study. 

 

RESULTS 

 

Table 1 – Summary of the reviewed results 

Year Authors Objective Conclusion 

2024 Bulhões, E., 
Antunes, V. lJ, 
Mazetto, R., 

Defante, M. L et 
al. 

To evaluate the efficacy and 
safety of ablation techniques in 

atrial fibrillation, specifically 
concerning the recurrence 

rates of the arrhythmia 
following different ablation 

approaches. 

Despite technological innovations like the 
very high-power short-duration (vHPSD) 

technique, recurrence rates of atrial 
fibrillation did not show significant 

improvements compared to high-power 
short-duration (HPSD) techniques. 
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2024 Palma, A., Sousa, 
P. A., Saleiro, C., 

Barra, S et al. 

To investigate the role of serum 
biomarkers in predicting 
recurrence after catheter 

ablation in patients with atrial 
fibrillation. 

Individual biomarkers had low predictive 
value, the combination of factors such as 

TSH (thyroid-stimulating hormone) and BNP 
(B-type natriuretic peptide) could enhance 

risk stratification for recurrence. 

2024 Chokr, M. O To evaluate the impact of 
ablation techniques on the 
durability of lesions and the 

outcomes of catheter ablation 
in atrial fibrillation patients. 

The significance of achieving durable 
lesions during pulmonary vein isolation. 

They proposed that using parameters like 
the Ablation Index could optimize lesion 

quality and improve procedural outcomes. 

2024 Pachon-M, J. C., 
Santillana-P, T. G., 
& Pachon-M, E. I. 

To investigate the challenges 
and outcomes of catheter 

ablation in elderly patients with 
atrial fibrillation, particularly 
considering the presence of 

multiple comorbidities. 

While catheter ablation can offer significant 
benefits, such as reducing the need for 

antiarrhythmic medications and preventing 
progression to persistent atrial fibrillation, 
the risk of complications remains a major 

concern. 

2024 Berhmann, C., 
Pisani, C. F., 

Dorfman, F. K., 
Francisco, Wu et 

al. 

To evaluate the long-term 
outcomes of catheter ablation 
in patients with atrial fibrillation 

and to identify predictors of 
success and recurrence after 

the procedure. 

Catheter ablation significantly improves the 
quality of life and reduces the frequency of 

atrial fibrillation recurrences in the long term. 
They emphasized the importance of 

identifying specific clinical factors, such as 
age, type of atrial fibrillation, and comorbid 
conditions, that could influence treatment 

outcomes. 

2024 Mazetto, R., 
Vieira, S., 

Bulhões, E., 
Antunes, V et al. 

To investigate the role of 
different catheter ablation 
techniques in patients with 

atrial fibrillation, focusing on 
their safety, efficacy, and the 

impact of operator experience 
on outcomes. 

Advanced ablation techniques, including 
radiofrequency and cryoablation, 

demonstrated comparable efficacy in 
achieving rhythm control. However, they 

noted that operator experience significantly 
influenced complication rates and overall 

success. 

2024 Couceiro,  Sergio 
Menezes  & 
Sant'Anna,  
Fernando 
Mendes. 

To evaluate the long-term 
outcomes of catheter ablation 

in patients with atrial fibrillation, 
particularly focusing on the 

recurrence rates and quality of 
life post-procedure. 

Catheter ablation significantly reduced the 
recurrence of atrial fibrillation in the long 
term and positively impacted patients' 
quality of life. They emphasized the 

importance of individualized treatment plans 
and the need for ongoing monitoring to 

enhance patient outcomes. 

2023 Costa, T. A., Felix, 
N., Clemente, M. 
R., Teixeira, L et 

al. 

To investigate the safety and 
efficacy of catheter ablation in 
patients with atrial fibrillation, 
specifically focusing on those 
with a history of cancer and 
other complex comorbidities. 

While catheter ablation remains an effective 
treatment for atrial fibrillation, patients with a 

history of cancer face increased risks of 
complications, particularly hemorrhagic 

events. They underscored the necessity of a 
multidisciplinary approach to patient 

management. 

2023 Guo, F., Li, C., 
Chen, C., Ni, J et 

al. 

To explore the effectiveness of 
catheter ablation for atrial 
fibrillation in patients with 

multiple comorbidities, 
including cancer, and to assess 

the impact of these 
comorbidities on treatment 

outcomes. 

while catheter ablation remains effective in 
achieving rhythm control, the presence of 

comorbidities can influence both the safety 
and the quality of life outcomes for patients. 

They emphasized the importance of 
personalized treatment plans that consider 
individual patient profiles to optimize the 

benefits of ablation while managing potential 
risks associated with comorbid conditions. 

2022 García, K., & Isa, 
R 

To evaluate the effectiveness of 
catheter ablation compared to 

pharmacological therapy in 
patients with atrial fibrillation, 

Catheter ablation significantly outperformed 
antiarrhythmic drugs in achieving sustained 

rhythm control and improving patients' 
quality of life. They highlighted the need for 

catheter ablation to be considered a first-line 
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focusing on rhythm control and 
quality of life outcomes. 

treatment option for patients with 
paroxysmal atrial fibrillation due to its 

superior efficacy and potential to enhance 
overall patient outcomes. 

2022 Cardoso, R., 
Gustavo Busch 

Justino, Fabrissio 
Portelinha 
Graffunder, 

Benevides, L et al. 

To assess the long-term 
efficacy of catheter ablation in 
patients with atrial fibrillation, 

specifically focusing on 
recurrence rates and overall 

cardiovascular health. 

Catheter ablation led to a significant 
reduction in the recurrence of atrial 

fibrillation over a follow-up period. They 
emphasized that the procedure not only 
improved rhythm control but also had 

positive effects on patients' quality of life and 
cardiovascular health. 

2020 Boghossian, S. H. 
C., Barbosa, E. C., 

Boghossian, E., 
Rangel, L. 

To investigate the outcomes of 
catheter ablation in patients 

with atrial fibrillation and 
comorbid conditions, focusing 

on the impact of these 
conditions on procedural 

success and safety. 

Catheter ablation was generally effective for 
controlling atrial fibrillation, patients with 

significant comorbidities experienced higher 
rates of complications and a greater risk of 
recurrence. They highlighted the necessity 
for a careful patient selection process and 

individualized treatment strategies to 
optimize outcomes in this population. 

 

DISCUSSION 

EFFICACY OF ABLATION IN DIFFERENT POPULATIONS  

The studies reviewed highlight the efficacy of atrial fibrillation (AF) ablation across 

diverse patient populations, emphasizing patient characteristics and health conditions. 

Cardoso et al. (2022) and García & Isa (2022) demonstrate that ablation is superior to 

pharmacological therapy in rhythm control, with Cardoso et al. observing a significant 

reduction in AF recurrences compared to antiarrhythmics. García & Isa complement this 

perspective, noting that ablation is particularly effective in patients with paroxysmal AF, 

where restoration of sinus rhythm is often achieved. 

However, Costa et al. (2023) provide an important caution by investigating the safety 

of ablation in patients with a history of cancer. While the efficacy of the procedure remains 

comparable, the authors highlight an increased risk of hemorrhagic complications, 

suggesting that patient evaluation should be multidisciplinary, especially in populations with 

complex comorbidities. In contrast, Guo et al. (2023) indicate that, even with comorbidities, 

the efficacy of ablation is not compromised, though they acknowledge that quality of life 

may be affected. This discussion underscores the need for personalized management of 

AF, taking into account each patient's unique circumstances. 

When analyzing the efficacy of ablation in different populations, it is crucial to 

consider comorbidities such as a history of cancer. Costa et al. (2023) reveal that patients 

with a cancer history face an increased risk of hemorrhagic events during ablation, 

complicating clinical management and impacting the safety of the procedure. The presence 
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of active cancer may necessitate more careful anticoagulation assessment and stringent 

procedural planning to mitigate these risks. Although the efficacy of ablation regarding 

arrhythmia control is comparable between patients with and without cancer, safety emerges 

as a pressing concern. This reality reinforces the need for a multidisciplinary approach 

involving cardiologists, oncologists, and other healthcare professionals to optimize 

treatment for AF patients facing the additional challenge of cancer. 

 

TECHNOLOGICAL ADVANCES AND IMPACT ON RECURRENCE RATES 

Technological advancements in ablation techniques, such as high-power 

approaches, are discussed in the studies by Bulhões et al. (2024) and Chokr (2024). Both 

authors acknowledge that despite the introduction of new technologies, such as very high-

power short-duration (vHPSD) techniques, the recurrence rates of AF have not shown 

significant improvements. Bulhões et al. emphasize that vHPSD has not surpassed high-

power short-duration (HPSD) techniques, suggesting that increasing the applied power 

does not necessarily translate into better clinical outcomes. This notion is supported by 

Pachon-M et al. (2024), who point out that while new technologies may promise efficacy, 

the operator's experience and patient characteristics remain crucial factors for treatment 

success. 

Chokr further complements this discussion by addressing the need for durable 

lesions during pulmonary vein isolation. The author proposes that using parameters such as 

the Ablation Index (AI) can optimize lesion quality and, consequently, improve ablation 

outcomes. This connection between technology and clinical practice suggests that while 

ablation techniques evolve, treatment efficacy still depends on operator experience and 

understanding of underlying electrophysiological mechanisms, as noted by Guo et al. 

(2023), who highlight the importance of characterizing electrophysiological substrates for 

better outcomes. 

 

BIOMARKERS AS PREDICTIVE TOOLS  

The discussion around biomarkers as predictors of AF recurrence is a focal point in 

the investigations of Palma et al. (2024) and Chokr (2024). Palma et al. highlight that 

although many biomarkers present low predictive value individually, combining factors such 

as TSH and BNP may enhance risk stratification. Chokr reinforces this idea, suggesting that 

multifactorial assessment is essential for predicting recurrences, especially in patients with 
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paroxysmal AF. Guo et al. (2023) also contribute to this discussion by identifying that the 

presence of certain inflammation-related biomarkers may be associated with an increased 

risk of recurrence, suggesting that evaluating the inflammatory profile could be a valuable 

addition to risk stratification. 

This synergy among studies points to the need for incorporating biomarkers into 

predictive models and clinical decisions. Recognizing that the combination of biomarkers 

can provide valuable insights for treatment personalization is a significant advancement in 

AF management. Moreover, this holistic approach may aid in the early identification of 

patients at risk for recurrence, allowing for more appropriate and effective interventions, as 

suggested by Pachon-M et al. (2024), who advocate for a comprehensive monitoring 

strategy that includes biomarker assessment. 

 

CONSIDERATIONS ON THE APPROACH IN SPECIFIC POPULATIONS 

Finally, the discussion on managing AF in specific populations, such as elderly 

patients and those with cancer, raises critical questions. The study by Pachon-M et al. 

(2024) highlights the challenges of ablation in elderly patients, who often present with 

multiple comorbidities. While ablation has shown potential benefits, such as reduced use of 

amiodarone and a lower progression to persistent AF, the high rate of complications, 

including cerebral embolism, suggests that safety should be a priority. Bulhões et al. (2024) 

also emphasize that the choice of technique should consider not only the applied power but 

also the individual characteristics of patients. 

This concern is echoed by Costa et al. (2023), who also stress the need for vigilance 

in patients with cancer. Together, these investigations underscore the importance of a 

multidisciplinary approach to AF treatment, considering not only the efficacy of the 

procedure but also the risk profile of patients. The connection between comorbidities and 

ablation outcomes reinforces the need for clinical guidelines that integrate safety and 

efficacy, promoting patient quality of life. Thus, ongoing research in this area is essential to 

develop clinical practices that respect the complexities of each patient group. 

 

RESEARCH BIASES 

While the studies analyzed provide valuable insights into the efficacy and safety of 

ablation in atrial fibrillation, it is important to acknowledge the presence of potential biases 

that may affect results and data interpretation. One major bias relates to the study design, 
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which is predominantly retrospective, potentially introducing limitations in evidence quality. 

Patient selection and data collection do not always follow standardized protocols, which can 

lead to heterogeneity among study groups and influence recurrence and complication rates. 

Additionally, variability in clinical practices among different centers may result in differences 

in outcomes, limiting the generalizability of findings. 

Another bias to consider is the potential for publication bias, where studies with 

negative or non-significant results may remain unpublished, creating a distorted view of the 

efficacy of certain interventions. This situation is particularly relevant in rapidly evolving 

areas such as catheter ablation, where constant innovation may lead to an excessive 

emphasis on new methods without proper consideration of existing evidence. Despite these 

limitations, the authors agree that the contributions of the analyzed studies are significant 

and that future research should aim to mitigate these biases through randomized controlled 

trials and the implementation of standardized guidelines. 

 

CONCLUSION 

The analysis of the reviewed studies indicates that catheter ablation is a superior 

option compared to antiarrhythmics for rhythm control in symptomatic atrial fibrillation 

patients. The results demonstrate a significant reduction in the rates of atrial arrhythmia 

recurrences and hospitalizations, emphasizing the efficacy of ablation as a long-term 

treatment. This suggests that ablation not only improves rhythm control but also contributes 

to a better quality of life for patients. 

Moreover, the safety of ablation, even in populations with comorbidities, is an 

important consideration. While certain groups, such as patients with a cancer history, 

present a higher risk of complications, data indicate that ablation can be performed safely 

and effectively, provided there is a careful multidisciplinary approach. 

In summary, the findings reinforce the need for personalization in atrial fibrillation 

treatment. Catheter ablation should be prioritized as a therapeutic strategy with the 

potential to transform clinical outcomes and improve patient quality of life. Future studies 

should further explore the interactions between different clinical conditions and ablation 

outcomes, aiming to refine treatment guidelines. 
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