

[image: image1]
Outcomes of catheter ablation vs. medical treatment for atrial fibrillation and heart failure: a meta-analysis












	
	TYPE Systematic Review

PUBLISHED 10 May 2023
DOI 10.3389/fcvm.2023.1165011






[image: image2]

Outcomes of catheter ablation vs. medical treatment for atrial fibrillation and heart failure: a meta-analysis

Wei-Chieh Lee1,2, Hsiu-Yu Fang3, Po-Jui Wu3, Huang-Chung Chen3, Yen-Nan Fang3 and Mien-Cheng Chen3*

1Institute of Clinical Medicine, College of Medicine, National Cheng Kung University, Tainan, Taiwan

2Division of Cardiology, Department of Internal Medicine, Chi Mei Medical Center, Tainan, Taiwan

3Division of Cardiology, Department of Internal Medicine, Kaohsiung Chang Gung Memorial Hospital, Chang Gung University College of Medicine, Kaohsiung, Taiwan

4Division of Cardiology, Department of Internal Medicine, National Cheng Kung University Hospital, College of Medicine, National Cheng Kung University, Tainan, Taiwan

EDITED BY
Faisal Syed, University of North Carolina at Chapel Hill, United States

REVIEWED BY
David Zweiker, Klinik Ottakring, Austria
Donah Zachariah, University Hospitals of North Midlands NHS Trust, United Kingdom

*CORRESPONDENCE Mien-Cheng Chen chenmien@ms76.hinet.net

RECEIVED 13 February 2023
ACCEPTED 18 April 2023
PUBLISHED 10 May 2023

CITATION Lee W-C, Fang H-Y, Wu P-J, Chen H-C, Fang Y-N and Chen M-C (2023) Outcomes of catheter ablation vs. medical treatment for atrial fibrillation and heart failure: a meta-analysis.
Front. Cardiovasc. Med. 10:1165011.
doi: 10.3389/fcvm.2023.1165011

COPYRIGHT © 2023 Lee, Fang, Wu, Chen, Fang and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Background: The benefit of catheter ablation vs. medical treatment has been reported to be inconsistent in randomized controlled trials (RCTs) for patients with atrial fibrillation (AF) and heart failure (HF) due to different enrollment criteria. This meta-analysis aimed to decipher the differential outcomes stratified by different left ventricular ejection fractions (LVEFs) and AF types.



Methods: We searched PubMed, Embase, ProQuest, ScienceDirect, Cochrane Library, ClinicalKey, Web of Science, and ClinicalTrials.gov databases for RCTs comparing medical treatment and catheter ablation in patients with AF and HF published before March 31, 2023. Nine studies were included.



Results: When patients were stratified by LVEF, improved LVEF and 6-min walk distance, less AF recurrence, and lower all-cause mortality in favor of catheter ablation were observed in patients with LVEF ≤50% but not in patients with LVEF ≤35%, and short HF hospitalization was observed in patients with LVEF ≤50% and LVEF ≤35%. When patients were stratified by AF types, improved LVEF and 6-min walk distance, better HF questionnaire score, and short HF hospitalization in favor of catheter ablation were observed both in patients with nonparoxysmal AF and mixed AF (paroxysmal and persistent) and less AF recurrence and lower all-cause mortality in favor of catheter ablation were observed in only patients with mixed AF.



Conclusions: This meta-analysis showed improved LVEF and 6-min walk distance, less AF recurrence, and lower all-cause mortality in favor of catheter ablation vs. medical treatment in AF patients with HF and LVEF of 36%–50%. Compared with medical treatment, catheter ablation improved LVEF and had better HF status in patients with nonparoxysmal AF and mixed AF; however, AF recurrence and all-cause mortality in favor of catheter ablation were observed in only HF patients with mixed AF.
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Introduction

The prevalence of atrial fibrillation (AF) and heart failure (HF) has increased globally (1). Advanced age and underlying structural heart disease are risk factors for AF and HF, which may develop sequentially or coincidentally (2). Patients with both conditions have worse outcomes and a higher risk of adverse clinical events (3, 4). Therefore, appropriate management of AF and HF is important to reduce morbidity and mortality in patients with AF and HF. One randomized controlled study showed that catheter ablation had a low reported rate of restoring sinus rhythm and did not improve N-terminal pro-B-type natriuretic peptide, 6-min walk distance, or quality of life in patients with persistent AF and HF when compared with rate control (5). However, several randomized controlled studies showed significant benefits from catheter ablation vs. rate control in terms of objective exercise performance, clinical symptoms, neurohormonal status, left ventricular ejection fraction (LVEF), unplanned hospitalization, and mortality in patients with persistent AF and HF (6–8). One randomized controlled trial (RCT) reported that catheter ablation was associated with a significantly lower rate of all-cause mortality or hospitalization for worsening HF than rhythm and rate control therapy in patients with paroxysmal and persistent AF and HF, especially in patients with LVEF ≥ 25% (9). One study reported that timely treatment of arrhythmia-mediated cardiomyopathy might minimize irreversible ventricular remodeling in patients with persistent AF and HF related to LV systolic dysfunction (LVEF ≤ 45%) (10). However, another RCT reported that catheter ablation did not improve LVEF compared with the best medical treatment in HF patients with persistent AF and LVEF ≤ 35% (11). In the subgroup analysis of the CABANA study, catheter ablation produced clinically important improvements in survival, freedom from AF recurrence, and quality of life compared with drug therapy in patients with paroxysmal or persistent AF and clinically stable heart failure with a mean LVEF of 55% (12). However, another open-label study showed no difference in all-cause mortality or HF events between catheter ablation and rate control in patients with high-burden paroxysmal AF or persistent AF and HF symptoms (13). Therefore, the benefit of catheter ablation vs. medical treatment has been reported to be inconsistent in patients with AF and HF regarding clinical symptoms and outcomes. The discrepancy in outcomes between catheter ablation and medical treatment in patients with AF and HF may be due to different inclusion criteria in terms of HF diagnostic criteria and LVEF and AF types. Therefore, this meta-analysis aimed to decipher the differential outcomes of catheter ablation vs. medical treatment in patients with AF and HF, stratified by different LVEFs, New York Heart Association (NYHA) class ≥ II, and different AF types.



Methods


Search strategies, trial selection, quality assessment, and data extraction

Two cardiologists (W-CL and H-YF) performed a systematic literature search of the PubMed, Embase, ProQuest, ScienceDirect, Cochrane Library, ClinicalKey, Web of Science, and ClinicalTrials.gov databases for articles published before March 31, 2023. The databases were searched for relevant studies without language restrictions using the key terms “atrial fibrillation,” “heart failure,” “catheter ablation,” and “medical treatment.” Disagreements were resolved by a third reviewer (P-JW). This study included different RCTs that compared the efficacies of catheter ablation and medical treatment in patients with AF and HF. The inclusion criteria were a human study with parallel design and comparison of the efficacy of catheter ablation and medical treatment in patients with AF and HF. The exclusion criteria were case reports or series, animal studies, review articles, conference abstracts, unpublished data, and observational studies. We did not set language limitations to increase the number of eligible articles. Supplementary Figure S1 illustrates the literature search and screening protocol.



Outcomes

The outcomes of interest in this study were the change in LVEF, 6-min walk distance, HF questionnaire score, change in brain natriuretic peptide (BNP), AF recurrence, HF hospitalization, and all-cause mortality.



Statistical analysis

The frequency of each evaluated outcome was extracted from each study, and the data were presented as cumulative rates. A random-effects model was employed to pool the individual odds ratio (OR), and all analyses were performed using Comprehensive Meta-Analysis software version 3 (Biostat, Englewood, NJ, United States). To assess the heterogeneity across trials, we used the chi-squared test (values of p ≤ 0.10 were considered significant) and I2 statistics to examine each outcome from low to high heterogeneity (25%–75%, respectively). Potential publication bias was assessed using Egger's test via funnel plots, and statistical significance was set at p ≤ 0.10. Statistical significance was set at p < 0.05 to compare the catheter ablation and medical treatment groups.




Results


Characteristics of included studies

The study selection process is illustrated in Supplementary Figure S1. Nine studies met our inclusion criteria. The study design, study period, participant characteristics, AF type, HF criteria, mean LVEF, and follow-up period are described in Table 1. A total of 2,074 participants (mean age, 65 ± 7.6 years; 70.9% men) were included. Most participants in these studies had nonparoxysmal AF (68%–100%). The enrollment criterion for HF trial patients in four studies was LVEF ≤ 35% (5, 6, 9, 11). In another three studies, different LVEF values were used to enroll HF patients, including ≤50% (7), ≤40% (8), and ≤45% (10). The remaining two studies did not declare the LVEF cutoff value for enrollment and used only a history of NYHA functional classification ≥II as the enrollment criteria (12, 13).


TABLE 1 Characteristics of the nine included studies.
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Patient demographics

Table 2 describes the details of patients’ demographics between the medical treatment and catheter ablation groups of the enrolled study patients. The mean age, sex, NYHA functional classification, prevalence of diabetes mellitus, hypertension, prior stroke, ischemic cardiomyopathy, implantable cardioverter defibrillator, cardiac resynchronization therapy placement, nonparoxysmal AF, AF duration, mean LVEF, and use of HF medications did not differ significantly between the medical treatment and catheter ablation groups.


TABLE 2 Patients’ demographics.
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Pooled results of changes in LVEF, 6-min walk distance, HF questionnaire score, BNP level, AF recurrence, HF hospitalization, and all-cause mortality

Pooled results from the random-effects model showed that catheter ablation for AF, compared with medical treatment, was associated with an increased LVEF from baseline [mean difference 6.22%; 95% confidence interval (CI), 3.59%–8.86%] with high heterogeneity (Cochran's Q, 294.657; df, 7; I2, 97.624%; p < 0.001) (Figure 1A). Egger's test revealed nonsignificant publication bias in the change in LVEF (t, 0.309; df, 6; p = 0.767). The funnel plot of the change in LVEF is shown in Supplementary Figure S2. Pooled results from the random-effects model showed that catheter ablation vs. medical treatment was associated with an increased 6-min walk distance from baseline (mean difference, 0.97 m; 95% CI, 0.27–1.67 m), with high heterogeneity (Cochran's Q, 94.559; df, 5; I2, 94.712%; p < 0.001) (Figure 1B). Egger's test revealed a nonsignificant publication bias regarding the change in the 6-min walk distance (t, 0.782; df, 4; p = 0.478). The funnel plot for the change in the 6-min walk distance is shown in Supplementary Figure S3. Pooled results from the random-effects model showed that catheter ablation vs. medical therapy was associated with an improved HF questionnaire score from baseline (mean difference, 0.86; 95% CI, 0.35–1.37) with high heterogeneity (Cochran's Q, 55.150; df, 5; I2, 90.934%; p < 0.001) (Figure 1C). Egger's test showed a nonsignificant publication bias in the change in the HF questionnaire score (t, 0.028; df, 4; p = 0.979). The funnel plot for the change in HF questionnaire score is shown in Supplementary Figure S4. Pooled results from the random-effects model showed that catheter ablation vs. medical treatment was associated with significant change in the BNP level from baseline (mean difference, 2.58 pg/ml, 95% CI, 0.97–4.20 pg/ml) with high heterogeneity (Cochran's Q, 233.478; df, 5; I2, 97.858%; p < 0.001) (Figure 1D). Egger's test revealed a nonsignificant publication bias for the change in the BNP level (t, 0.392; df, 4; p = 0.715). The funnel plot for the change in the BNP level is shown in Supplementary Figure S5. The overall OR of the recurrence of AF of the catheter ablation group vs. medical treatment was 4.26 (95% CI, 1.34–13.55) in favor of catheter ablation (Figure 1E) with high heterogeneity (Cochran's Q, 112.389; df, 4; I2, 96.441%; p < 0.001). Egger's test revealed nonsignificant publication bias regarding the overall OR of AF recurrence (t, 0.382; df, 3; p = 0.728). A funnel plot for the log OR of AF recurrence is shown in Supplementary Figure S6. The overall OR of the HF hospitalization of catheter ablation vs. medical treatment was 1.72 (95% CI, 1.22–2.42) in favor of catheter ablation (Figure 1F) with moderate heterogeneity (Cochran's Q, 7.991; df, 4; I2, 49.946%; p = 0.092). Egger's test revealed a nonsignificant publication bias regarding the overall OR of hospitalization for HF (t, 0.180; df, 3; p = 0.869). A funnel plot for the log OR of HF hospitalization is shown in Supplementary Figure S7. The overall OR of the incidence of all-cause mortality of catheter ablation vs. medical treatment was 1.65 (95% CI, 1.25–2.20) in favor of catheter ablation (Figure 1G) with low heterogeneity (Cochran's Q, 3.622; df, 4; I2, 0%; p = 0.460). Egger's test revealed a nonsignificant publication bias regarding the overall OR of all-cause mortality (t, 0.215; df, 3; p = 0.844). The funnel plot for the log OR of all-cause mortality is shown in Supplementary Figure S8.
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FIGURE 1
Forest plots comparing the changes in LVEF, 6-min walk distance, HF questionnaire score, BNP level, odds ratio for AF recurrence, odds ratio for HF hospitalization, and odds ratio for all-cause mortality of medical treatment versus catheter ablation. (A) Change of LVEF in eight studies. (B) 6-min walk distance in six studies. (C) HF questionnaire in six studies. (D) Change of BNP level in six studies. (E) AF recurrence rate in five studies. (F) HF hospitalization rate in five studies. (G) All-cause mortality rate in five studies. AF, atrial fibrillation; BNP, B-type natriuretic peptide; HF, heart failure; LVEF, left ventricular ejection fraction.




Pooled results of change in LVEF, 6-min walk distance, HF questionnaire score, BNP level, AF recurrence, HF hospitalization, and all-cause mortality stratified by different LVEFs

A greater improvement in LVEF in favor of catheter ablation vs. medical treatment was observed in the population with LVEF ≤50% (mean difference, 9.54%; 95% CI, 0.04%–19.04%) but not in the population with LVEF ≤35% (Figure 2A). A longer 6-min walk distance in favor of catheter ablation vs. medical treatment was observed in the population with LVEF ≤50% (mean difference, 0.40 m; 95% CI, 0.03–0.75 m), but not in the population with LVEF ≤35% (Figure 2B). Interestingly, a greater improvement in HF questionnaire scores in favor of catheter ablation vs. medical treatment was observed in the population with LVEF ≤35% (mean difference, 0.51; 95% CI, 0.14–0.89) but not in the population with LVEF ≤50% (Figure 2C). There was no significant difference in the change in the BNP level between catheter ablation and medical treatment in the population with LVEF ≤35% (mean difference, 2.29 pg/ml; 95% CI, −0.30 to 4.87 pg/ml) and in the population with LVEF ≤50% (mean difference, 2.57 pg/ml; 95% CI, −2.34 to 7.48 pg/ml) (Figure 2D). The risk of recurrence of AF was significantly lower by catheter ablation compared with medical treatment in the population with LVEF ≤50% (OR, 4.51; 95% CI, 2.50–8.14) but not in the population with LVEF ≤35% (Figure 2E). The overall OR values of HF hospitalization were 1.93 (95% CI, 1.29–2.88), in favor of catheter ablation vs. medical treatment in the population with LVEF ≤35%, and 2.95 (95% CI, 1.66–5.24), also in favor of catheter ablation vs. medical treatment in the population with LVEF ≤50% (Figure 2F). The incidence of all-cause mortality was significantly lower by catheter ablation compared with medical treatment in the population with LVEF ≤50% (OR, 2.55; 95% CI, 1.05–6.17) but not in the population with LVEF ≤35% (Figure 2G).
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FIGURE 2
Forest plots comparing the changes in LVEF, 6-min walk distance, HF questionnaire score, BNP level, odds ratio for AF recurrence, odds ratio for HF hospitalization, and odds ratio for all-cause mortality of medical treatment versus catheter ablation in patients stratified by LVEF (LVEF ≤ 35% and LVEF ≤ 50%). (A) Change in LVEF in seven studies (≤35% in four, ≤50% in three). (B) 6-min walk distance in five studies (LVEF ≤ 35% in three, LVEF ≤ 50% in two). (C) HF questionnaire score in five studies (LVEF ≤ 35% in three, LVEF ≤ 50% in two). (D) BNP level in five studies (LVEF ≤ 35% in three, LVEF ≤ 50% in two). (E) AF recurrence in three studies (LVEF ≤ 35% in two, LVEF ≤ 50% in one). (F) HF hospitalization in three studies (LVEF ≤ 35% in two, LVEF ≤ 50% in one). (G) All-cause mortality rate in three studies (LVEF ≤ 35% in two, LVEF ≤ 50% in one). AF, atrial fibrillation; BNP, B-type natriuretic peptide; HF, heart failure; LVEF, left ventricular ejection fraction.




Pooled results of change in LVEF, 6-min walk distance, HF questionnaire score, BNP level, AF recurrence, HF hospitalization, and all-cause mortality stratified only by NYHA ≥II

A greater improvement in LVEF in favor of catheter ablation vs. medical treatment was observed in the population with HF history (mean difference, 6.30%; 95% CI, 6.07%–6.53%) (Figure 3A). A longer 6-min walk distance in favor of catheter ablation vs. medical treatment was observed in the population with HF history (mean difference, 1.85 m; 95% CI, 1.62–2.08 m) (Figure 3B). A greater improvement in HF questionnaire scores in favor of catheter ablation vs. medical treatment was observed in the population with HF history (mean difference, 1.24; 95% CI, 1.03–1.45) (Figure 3C). A significant difference in the change in the BNP level in favor of catheter ablation vs. medical treatment was observed in the population with HF history (mean difference, 3.62 pg/ml; 95% CI, 3.30–3.93 pg/ml) (Figure 3D). There was no significant difference in the recurrence of AF, HF hospitalization, and all-cause mortality between catheter ablation and medical treatment in the population with HF history of NYHA ≥II (Figures 3E–G).
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FIGURE 3
Forest plots comparing the changes in LVEF, 6-min walk distance, HF questionnaire score, BNP level, odds ratio for AF recurrence, odds ratio for HF hospitalization, and odds ratio for all-cause mortality of medical treatment versus catheter ablation in patients stratified by NYHA ≥ II without LVEF. (A) Change in LVEF in one study. (B) 6-min walk distance in one study. (C) HF questionnaire score in one study. (D) BNP level in one study. (E) AF recurrence in two studies. (F) HF hospitalization in two studies. (G) All-cause mortality rate in two studies. AF, atrial fibrillation; BNP, B-type natriuretic peptide; HF, heart failure; LVEF, left ventricular ejection fraction.




Pooled results of change in LVEF, 6-min walk distance, HF questionnaire score, BNP level, AF recurrence, HF hospitalization, and all-cause mortality stratified by AF types

Mixed AF was defined as the study population with paroxysmal and persistent AF (14). A greater improvement in LVEF in favor of catheter ablation vs. medical treatment was observed in the population with nonparoxysmal AF (mean difference, 3.68%; 95% CI, 0.82%–6.54%) and mixed AF (mean difference, 9.07%; 95% CI, 6.46%–11.69%) (Figure 4A). A longer 6-min walk distance in favor of catheter ablation vs. medical treatment was observed in the population with nonparoxysmal AF (mean difference, 0.78 m; 95% CI, 0.11–1.45 m) and mixed AF (mean difference, 1.85 m; 95% CI, 1.62–2.08 m) (Figure 4B). A greater improvement in HF questionnaire scores in favor of catheter ablation vs. medical treatment was observed in the population with nonparoxysmal AF (mean difference, 0.42; 95% CI, 0.16–0.68) and mixed AF (mean difference, 1.70; 95% CI, 0.68–2.72) (Figure 4C). A significant difference in the change in the BNP level in favor of catheter ablation vs. medical treatment was observed in the population with nonparoxysmal AF (mean difference, 2.96 pg/ml; 95% CI, 0.68–5.24 pg/ml) but not in the population with mixed AF (Figure 4D). The risk of recurrence of AF was significantly lower by catheter ablation compared with medical treatment in the population with mixed AF (OR, 8.25; 95% CI, 1.74–39.19) but not in the population with nonparoxysmal AF (Figure 4E). The overall OR values of HF hospitalization in favor of catheter ablation vs. medical treatment were 2.17 (95% CI, 1.09–4.32) in the population with nonparoxysmal AF and 1.53 (95% CI, 1.04–2.23) in the population with mixed AF (Figure 4F). The incidence of all-cause mortality was significantly lower by catheter ablation compared with medical treatment in the population with mixed AF (OR, 1.65; 95% CI, 1.21–2.25) but not in the population with nonparoxysmal AF (Figure 4G).
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FIGURE 4
Forest plots comparing the changes of LVEF, 6-min walk distance, HF questionnaire score, BNP level, odds ratio for AF recurrence, odds ratio for HF hospitalization, and odds ratio for all-cause mortality of medical treatment versus catheter ablation in patients stratified by different AF types (nonparoxysmal and mixed AF). (A) Change in LVEF in eight studies (nonparoxysmal AF in five, mixed AF in three). (B) 6-min walk distance in six studies (nonparoxysmal AF in five, mixed AF in one). (C) HF questionnaire score in six studies (nonparoxysmal AF in four, mixed AF in two). (D) BNP level in six studies (nonparoxysmal AF in four, mixed AF in two). (E) AF recurrence rate in five studies (nonparoxysmal AF in two, mixed AF in three). (F) HF hospitalization rate in five studies (nonparoxysmal AF in two, mixed AF in three). (G) All-cause mortality rate in five studies (nonparoxysmal AF in two, mixed AF in three). AF, atrial fibrillation; BNP, B-type natriuretic peptide; HF, heart failure; LVEF, left ventricular ejection fraction.





Discussion

In the whole study population of this meta-analysis, improved LVEF, improved 6-min walk distance, better HF questionnaire score, significantly decreased BNP level, less AF recurrence, less HF hospitalization, and lower all-cause mortality were observed after catheter ablation vs. medical treatment. When the study population was stratified by LVEF, improved LVEF, improved 6-min walk distance, less AF recurrence, and lower all-cause mortality in favor of catheter ablation vs. medical treatment were observed in the population with LVEF ≤50% but not in the population with LVEF ≤35%; however, less HF hospitalization was observed both in the population with LVEF ≤50% and LVEF ≤35%. When the study population was stratified by HF NYHA ≥II, improved LVEF, improved 6-min walk distance, and better HF questionnaire score in favor of catheter ablation vs. medical treatment were observed in the population with HF NYHA ≥II. When the study population was stratified by AF types, improved LVEF, improved 6-min walk distance, better HF questionnaire score, and less HF hospitalization in favor of catheter ablation vs. medical treatment were observed both in the population with nonparoxysmal AF and mixed AF; however, less AF recurrence and lower all-cause mortality in favor of catheter ablation vs. medical treatment were observed only in the population with mixed AF.


Population stratified by different LVEF criteria

The criteria for HF in the enrolled studies differed in LVEF cutoff values, ranging from LVEF ≤35% (5, 6, 9, 11) to ≤40% (8), ≤45% (10), and ≤50% (7) or differed in only enrolling patients with a history of HF with NYHA functional classification ≥II without mention LVEF (12, 13). According to our meta-analysis, improved LVEF, improved 6-min walk distance, less AF recurrence, and lower all-cause mortality in favor of catheter ablation vs. medical treatment were observed in the population with LVEF of 36%–50% and less HF hospitalization was observed both in the population with LVEF ≤ 50%, and LVEF ≤35%.



Population stratified by different AF types

In patients with HF and reduced LVEF, a high prevalence of persistent AF exists and is closely related to underlying heart disease severity and HF functional classes (15). In the enrolled studies of this meta-analysis, the prevalence of nonparoxysmal AF was 68%–100%. Previous meta-analyses comparing catheter ablation vs. medical treatment in terms of clinical outcomes in patients with AF and HF did not specifically stratify the study subjects by different AF types (16, 17). However, the long-term efficacy of catheter ablation vs. medical treatment for different AF types on clinical outcomes may differ and may require more than one catheter ablation procedure for different AF types (18). In this meta-analysis, improved LVEF, improved 6-min walk distance, better HF questionnaire score, and less HF hospitalization in favor of catheter ablation vs. medical treatment were observed both in the population with nonparoxysmal AF and mixed AF; however, AF recurrence and all-cause mortality in favor of catheter ablation vs. medical treatment were only observed in the population with mixed AF but not in the population with nonparoxysmal AF. Nonparoxysmal AF may contribute to more atrial and ventricular structural remodeling and atrial fibrosis, reducing the benefit of catheter ablation for AF, especially in HF patients. Therefore, catheter ablation could achieve more clinical benefits in patients with mixed AF than in patients with nonparoxysmal AF.



Limitations

This study had several limitations. First, the enrollment criteria for HF differed among the nine enrolled studies, and high heterogeneity was found in the analyses of the whole population. Therefore, we performed subgroup analyses, and patients were stratified by different LVEFs, HF history of NYHA ≥ II, and AF types. Second, the use of HF biomarkers differed among six studies, three (6, 7, 10) used serum BNP and the other three (5, 11, 13) used N-terminal proBNP. Third, although nine studies were included, over one-third of the 2,074 participants enrolled in this meta-analysis were derived from the HF subgroup of the CABANA study, which contributes a large number of patients with LVEF >50% (12). Fourth, the baseline characteristics of all participants in the enrolled studies were not completely available. Fifth, the enrolled studies had different follow-up periods, while HF hospitalization and all-cause mortality might need longer follow-up periods to show a significant difference between catheter ablation and medical treatment.




Conclusion

This meta-analysis showed improved LVEF, improved 6-min walk distance, less AF recurrence, and lower all-cause mortality in favor of catheter ablation vs. medical treatment in AF patients with HF and LVEF of 36%–50%, and less HF hospitalization was observed both in AF patients with HF and LVEF ≤50%, and LVEF ≤35%. Compared with medical treatment, catheter ablation improved LVEF, improved 6-min walk distance, and had better HF questionnaire score and less HF hospitalization in patients with nonparoxysmal AF and mixed AF; however, AF recurrence and all-cause mortality in favor of catheter ablation were observed only in HF patients with mixed AF.
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SUPPLEMENTARY FIGURE 1

Flowchart of the study selection strategy and inclusion and exclusion criteria for this meta-analysis. AF, atrial fibrillation; HF, heart failure

SUPPLEMENTARY FIGURE 2

Funnel plot showing non-significant publication bias using Egger's test (t, 0.309; df, 6; p = 0.767).

SUPPLEMENTARY FIGURE 3

Funnel plot showing non-significant publication bias using Egger's test (n t, 0.782; df, 4; p = 0.478).

SUPPLEMENTARY FIGURE 4

Funnel plot showing non-significant publication bias using Egger's test (t, 0.028; df, 4; p = 0.979).

SUPPLEMENTARY FIGURE 5

Funnel plot showing non-significant publication bias using Egger's test (t, 0.392; df, 4; p = 0.715).

SUPPLEMENTARY FIGURE 6

Funnel plot showing non-significant publication bias using Egger's test (t, 0.382; df, 3; p = 0.728).

SUPPLEMENTARY FIGURE 7

Funnel plot showing non-significant publication bias using Egger's test (t, 0.180; df, 3; p = 0.869).

SUPPLEMENTARY FIGURE 8

Funnel plot showing non-significant publication bias using Egger's test (t, 0.215; df, 3; p = 0.844).
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