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Abstract

Introduction: Increasing evidence has suggested improved outcomes in atrial fibrillation (AF) patients with heart failure (HF)
undergoing catheter ablation (CA) as compared to medical therapy. We sought to investigate the benefit of CA on outcomes of
patients with AF and HF as compared to medical therapy. Methods and Results: A systematic review of PubMed, Embase,
and Cochrane Central Register of Clinical Trials was performed for clinical studies evaluating the benefit of CA for patients
with AF and HF. Primary endpoint was all-cause mortality. Secondary endpoints included atrial-arrhythmia recurrence and
improvement in left ventricular ejection fraction (LVEF). Eight randomized controlled trials were included with a total of 2121
patients (mean age: 65 & 5 years; 72% male). Mean follow-up duration was 32.9 + 14.5 months. All-cause mortality in patients
who underwent CA was significantly lower than in the medical treatment group (8.8% vs. 13.5%, RR 0.65, 95% CI 0.51-0.83,
P=0.0005). A 35% relative risk reduction and 4.7% absolute risk reduction in all-cause mortality was observed with CA. Rates of
atrial-arrhythmia recurrence were significantly lower in the CA group (39.9% vs 69.6%, RR 0.55, 95% CI 0.40-0.76, P=0.0003).
Improvement in LVEF was significantly higher in patients undergoing CA (4+9.4 £7.6%) as compared to conventional treatment
(+3.3+8%) (Mean difference 6.2, 95% CI 3.6-8.8, P<0.00001). Conclusion: CA for AF in patients with HF decreases all-
cause mortality, improves atrial-arrhythmia recurrence rate and LVEF when compared to medical management. CA should be

considered the treatment of choice to improve survival in this select group of patients.
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ABSTRACT

Introduction: Increasing evidence has suggested improved outcomes in atrial fibrillation (AF) patients
with heart failure (HF) undergoing catheter ablation (CA) as compared to medical therapy. We sought to
investigate the benefit of CA on outcomes of patients with AF and HF as compared to medical therapy.

Methods and Results : A systematic review of PubMed, Embase, and Cochrane Central Register of
Clinical Trials was performed for clinical studies evaluating the benefit of CA for patients with AF and HF.
Primary endpoint was all-cause mortality. Secondary endpoints included atrial-arrhythmia recurrence and
improvement in left ventricular ejection fraction (LVEF).

Eight randomized controlled trials were included with a total of 2121 patients (mean age: 65 + 5 years; 72%
male). Mean follow-up duration was 32.9 + 14.5 months. All-cause mortality in patients who underwent CA



was significantly lower than in the medical treatment group (8.8% vs. 13.5%, RR 0.65, 95% CI 0.51-0.83,
P=0.0005). A 35% relative risk reduction and 4.7% absolute risk reduction in all-cause mortality was observed
with CA. Rates of atrial-arrhythmia recurrence were significantly lower in the CA group (39.9% vs 69.6%, RR
0.55, 95% CI 0.40-0.76, P=0.0003). Improvement in LVEF was significantly higher in patients undergoing CA
(+9.4 £7.6%) as compared to conventional treatment (43.3+£8%) (Mean difference 6.2, 95% CI 3.6-8.8,
P<0.00001).

Conclusion: CA for AF in patients with HF decreases all-cause mortality, improves atrial-arrhythmia
recurrence rate and LVEF when compared to medical management. CA should be considered the treatment
of choice to improve survival in this select group of patients.

KEYWORDS: heart failure, catheter ablation, atrial fibrillation, all-cause mortality, left ventricular ejec-
tion fraction, arrhythmia recurrence

INTRODUCTION

Atrial fibrillation (AF) and heart failure (HF) often occur concomitantly in patients. While their interrelation-
ship is not completely understood, it has been evident that they share risk factors and each of these conditions
can worsen the progression of the other. AF has been linked with a five-fold rise in incident HF;'it may also
cause a reduction in left ventricular ejection fraction (LVEF) by tachycardia-induced cardiomyopathy.? On
the contrary, HF can escalate the risk of developing AF, propelled by high left ventricular filling pressures
and atrial stretch. Moreover, the mortality associated with the coexistence of these conditions is higher than
in patients with either condition alone. Presence of AF in patients with HF has been linked with a 40%
increase in mortality.3

HF is estimated to affect 6.5 million adults in the US, and accounts for nearly 1 million emergency department
visits and hospitalizations, 80 000 deaths, and $30 billion in healthcare costs annually. Similarly, AF is the
most commonly encountered cardiac arrhythmia in clinical practice, and its prevalence is projected to increase
from 5.2 million in 2010 to 12.1 million cases in the US by 2030. Prevalence of AF in patients with HF has
been described to range from 6% to 35% in various studies, with a higher prevalence being observed in
patients with symptomatic HF. With an aging population, the prevalence of these two conditions is only
expected to increase over time.

Restoring sinus rhythm in patients with AF and HF has shown to improve survival and LVEF.%* In this
meta-analysis, we sought to evaluate the impact of catheter ablation (CA) on all-cause mortality in patients
with AF and HF as compared to medical therapy.

METHODS

The present meta-analysis was performed in accordance with the Cochrane Collaboration and Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statements.

Search strategy

We searched PubMed, Embase, and Cochrane Central Register of Clinical Trials (Cochrane Library, Issue
02, 2017) databases from January 15, 1996 through April 2022 to identify trials evaluating the outcomes of
AF ablation vs. medical therapy in patients with CHF. We used the terms (“Atrial Fibrillation” OR “AF”)
AND (“Ablation” OR “Catheter Ablation” OR “CA” OR “Radiofrequency Ablation” OR “RFA”) AND
(“CHF” OR “Heart Failure” OR “Congestive Heart Failure”). The language of the articles was restricted to
English only. The reference lists of identified articles were also reviewed.

Eligibility criteria

Studies with the following characteristics were considered eligible: 1. Study design was a prospective, ran-
domized controlled trial (RCT); 2. Included HF patients with documented AF undergoing CA therapy; 3.
Compared the all-cause mortality between the ablation group and the standard / medical therapy groups;



4. Compared improvement in LVEF; 5. Compared other outcomes such as quality of life using Minneso-
ta Living with Heart Failure Questionnaire (MLWHFQ), change in 6-minute walk distance (6-MWD), and
atrial-arrhythmia recurrence. Abstracts, case reports, conference presentations, editorials, reviews, and ex-
pert opinions were excluded from our analysis.

Primary and secondary endpoints

The primary endpoint of our analysis was all-cause mortality during follow-up after CA. The secondary
endpoints included improvement in LVEF, atrial-arrhythmia recurrence, change in MLWHFQ and 6-MWD.

Data extraction and quality appraisal

Three investigators (J.R., M.G. and L.D.B) independently screened all titles, abstracts and manually sear-
ched the full text versions of all relevant studies that fulfilled the inclusion criteria. References of the retrieved
articles were independently reviewed for further identification of potentially relevant studies. Disagreements
were resolved arbitrarily (J.R. and L.D.B), and consensus was reached after discussion. We extracted cha-
racteristics of each study including methodology and baseline patient characteristics, all-cause mortality,
change in LVEF, atrial-arrhythmia recurrence rates, change in MLWHFQ and 6-MWD, ablation strategy,
and duration of follow-up for our analysis. If the above-mentioned information was not readily available in
the written article, the principal investigator of the study was contacted to obtain pertinent information.
Studies not including the aforementioned outcomes in their analysis were not included in the analysis for
that particular outcome.

Quality assessment

The quality and reporting of the included RCTs were assessed using the Cochrane Risk of Bias Tool. Quality
of the included RCTs was summarized visually.

Statistical analysis

Descriptive statistics are presented as number of cases (n) for dichotomous and categorical variables. Statisti-
cal analysis was performed in line with recommendations from the Cochrane Collaboration and the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, using Review Manager
(RevMan version 5.3, the Cochrane Collaboration, 2014). Heterogeneity was assessed using the I? statistics,
which is the proportion of total variation observed among the studies attributable to differences between
studies rather than sampling error (chance). Data were summarized across groups using the Mantel-Haenszel
Risk Ratio (RR) Fixed-Effect model if I? <25. We considered I? less than 25% as low and/? greater than
25% as high. The Random-Effects Model was used if I? [?]25%. Publication bias was estimated visually by
funnel plots.

RESULTS
Baseline characteristics

A total of 2929 studies were identified using the pre-specified search criteria (Figure 1) . After a detailed
evaluation of these studies, 8 studies that comprised a total of 2121 participants were included.*'? Baseline
characteristics of included studies are summarized in Table 1 . Ablation strategy utilized and details of
follow-up have been summarized in Table 2 . The largest study included 778 patients and the smallest
included 50 patients. Mean follow-up duration was 32.9 +- 14.5 months. Mean age of the study population
was 65 +- 5 years; the majority of patients were male (72%). Mean LVEF in the included studies was 41.6
+- 7.8% in the ablation group and 42 +- 8.4 % in the medical therapy group.

Characteristics of included studies

All eight of the included studies were prospective, RCTs that compared outcomes of patients with AF and HF
undergoing CA as compared to medical therapy.*'' Of the 2121 patients included, 1056 patients underwent
CA, while 1065 patients received medical therapy. Five of the included studies only had patients with
persistent AF;*710 in the three remaining studies, patients with paroxysmal AF were also included.?%!!



Quality assessment and publication bias

Funnel plots did not suggest publication bias in all studied outcomes(Figure 2) . All the studies included in
this meta-analysis had good methodological quality indicating “low risk of bias”. All 8 studies were classified
as high-quality based on the Cochrane Risk of Bias Tool (Figure 3).

Impact on all-cause mortality

All-cause mortality in patients with HF who underwent CA for AF was significantly lower compared to
patients who received medical treatment alone (8.8% vs. 13.5 %, respectively, risk ratio (RR) 0.65, 95% con-
fidence interval (CI) 0.51-0.83, P=0.0005). A 34.8% relative risk reduction and 4.7% absolute risk reduction
in all-cause mortality was observed with CA (Figure 4A, Figure 5A) .

Impact on LVEF

Improvement in the LVEF was significantly higher in patients undergoing CA (49.4+-7.6%) compared to
conventional treatment (+3.3+-8%) (mean difference 6.2, 95% CI 3.6-8.8, P<0.00001)(Figure 4B, Figure
5B) .

Atrial-arrhythmia recurrence

At a mean follow-up duration of 34.3 +- 14.7 months for this outcome in studies that reported it, atrial-
arrhythmia recurrence was significantly lower in patients who underwent CA compared to medical therapy
(39.9% vs 69.6%, RR 0.55, 95% CI 0.40-0.76, P=0.0003) (Figure 4C, Figure 5C) .

Change in quality of life assessment and functional capacity

Improvement in quality of life, as evaluated by decrease in MLWHFQ, was significantly better in CA group
(mean decrease -15.14-12 vs -10.6+-12, Mean difference -4.8, 95% CI -8.6 to -1, P=0.01) (Figure 6A) .

Change in functional capacity, as assessed by 6-MWD, showed a significant improvement in the CA group
compared to medical therapy group (39 +- 43 meters vs. 22 +- 41 meters, Mean difference 19.3, 95% CI 5.8
- 32.8, P=0.005) (Figure 6B) .

DISCUSSION

To the best of our knowledge, this is the largest meta-analysis of randomized controlled trials evaluating
the outcomes of patients with AF and HF undergoing CA as compared to medical therapy to date. The
principal findings are as follows:

1. At a mean follow-up of 32.9 +- 14.5 months, a 35% relative risk reduction and 4.7% absolute reduction
in all-cause mortality was observed with CA of AF compared to medical therapy in patients with HF.

2. CA for AF in HF was associated with a significantly higher improvement in LVEF compared to medical
therapy (+9+-8% compared to +3+-8, respectively).

3. CA for AF in HF was associated with a significant reduction in atrial-arrhythmia recurrence as com-
pared to medical therapy.

4. CA for AF in HF was associated with a significant improvement in quality of life as opposed to medical
therapy.

Multiple RCTs have demonstrated an improvement in the outcomes of patients with AF and HF, with CA
when compared to medical therapy.*® According to the 2019 AHA/ACC/HRS guidelines for the manage-
ment of patients with AF, CA is considered reasonable in select patients with heart failure with a reduced
ejection fraction (HFrEF) for its potential benefit in decreasing mortality and hospitalization rates (Class ITb
recommendation).'?More recently, the European society of cardiology guidelines assigned catheter ablation
a class I recommendation in patients with paroxysmal AF and HF with reduced ejection fraction.'® However,
CA has not yet been adopted as the standard of care for rhythm control in HF.

Over a decade ago, AFFIRM (Atrial Fibrillation Follow-up Investigation of Rhythm Management) sub-
analysis noted that maintenance of sinus rhythm was an important determinant of survival.'* Anti-arrhythmic



drugs (AADs) are not linked with improved survival indicating that any beneficial effect of these drugs is
offset by their adverse effects. In patients with AF and HF, the available AADs recommended by current
guidelines are amiodarone and dofetilide. Long-term utilization of amiodarone is linked with hepatic, pul-
monary and thyroid toxicity. Dofetilide requires hospitalization due to risk of severe QTc prolongation and
torsades de pointes in up to 3% of patients. In addition, its utilization is restricted in patients with renal
dysfunction, a common condition that preexists with HF. The AF-CHF (Atrial Fibrillation and Congestive
Heart Failure)'®>and DIAMOND-CHF (Danish Investigators of Arrhythmia and Mortality on Dofetilide in
Congestive Heart Failure) trials'® with predominant and exclusive utilization of amiodarone and dofetilide,
respectively, noted that use of neither of these AADs was associated with a reduction in mortality despite
reduction in AF burden.

CA offers an appealing alternative therapy to restore sinus rhythm while avoiding the adverse effects asso-
ciated with the use of AADs. In PABA-CHF (Pulmonary Vein Isolation for Atrial Fibrillation in Patients
with Heart Failure) trial, a prospective, multicenter RCT published by our group, CA for AF and HF (EF
[?7] 40%) was demonstrated to be superior to atrioventricular-node ablation with biventricular pacing for the
composite endpoint of improvement in LVEF (35% vs 28%, P<0.001), 6-MWD (340m vs 297m, P<0.001)
and MLWHF score (60 vs 82, P<0.001).!” CAMTAF (A Randomized Controlled Trial of Catheter Ablation
Versus Medical Treatment of Atrial Fibrillation in Heart Failure), demonstrated significant improvement in
LVEF in patients with persistent AF and HF (EF <50%), at 6-month follow-up (40+-12% vs 31+-13%,
P=0.015).® Subsequently, AATAC (Ablation Versus Amiodarone for Treatment of Persistent Atrial Fibril-
lation in Patients With Congestive Heart Failure and an Implanted Device),* a multicenter, RCT published
by our group noted superiority of CA for persistent AF and HF over amiodarone in improving freedom
from atrial-arrhythmia recurrence (70% vs 34%, P< 0.001), at 2-year follow-up. A significant reduction in
the unplanned hospitalization rate (31% vs 57%, P<0.001) and mortality rate (8% vs 18%, P=0.037) was
also noted.*In CAMERA-MRI (Catheter Ablation Versus Medical Rate Control in Atrial Fibrillation and
Systolic Dysfunction), a RCT of patients with persistent AF and HF (EF [?]45%), significant improvement
in LVEF (18+-13% vs 4.44-13%, P<0.0001) was noted in the ablation arm, with the absence of late gadolin-
ium enhancement predicting greater improvement in LVEF (10.7%, P=0.0069).1° CASTLE-AF (Catheter
Ablation for Atrial Fibrillation with Heart Failure) trial, a RCT, which enrolled patients with paroxysmal
or persistent AF and HF (EF [?] 35%) demonstrated a significant improvement in the primary composite
endpoint of all-cause mortality or HF hospitalization rate (28.5% vs. 44.6%, p=0.007), at a mean follow-up
of 37.8 months.b

In CABANA (Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy on Mortality, Stroke, Bleeding,
and Cardiac Arrest Among Patients With Atrial Fibrillation) trial, the largest RCT to date comparing
CA for AF to medical therapy in 2204 patients, CA did not significantly improve the primary composite
outcome of death, serious bleeding, cardiac arrest, or disabling stroke per intention-to-treat analysis (8%
vs. 9.2%, p=0.30).'® However, in the sub-group analysis of 778 patients with HF, the results were favorable
for CA, with a 36% relative reduction in the primary composite outcome (HR: 0.64, 95% CI: 0.41-0.99)
and 43% relative reduction in all-cause mortality (HR: 0.57, 95% CI: 0.33-0.96), at a median follow-up of
48.5 months.® In addition, more recently, RAFT-AF (Randomized Ablation-based Rhythm-control Versus
Rate-control Trial in Patients with Heart Failure and Atrial Fibrillation), reported results from a RCT of 411
patients.'" In the study’s analysis, the primary composite outcome of all-cause mortality and heart failure
events was not significantly different between the catheter ablation and medical therapy groups (23.4%
vs 32.5% events, respectively, p=0.066), despite a trend for improved outcomes. On the other hand, CA
compared to medical therapy was associated with statistically significant improvement in LVEF (10.14+-1.2%
vs 3.84+-1.2%, p=0.017), six minute walk distance (44.9+-9.1 meters 27.5+-9.7 meters, p=0.025), MLWHFQ
(LSMD of -5.4, 95%CI (-10.5, -0.3), p=0.0036), and NT-proBNP (mean change -77.1% vs -39.2%, p<0.0001).
Results from AMICA (Catheter Ablation Versus Best Medical Therapy in Patients With Persistent Atrial
Fibrillation and Congestive Heart Failure) trial,” and a study by MacDonald et al,'® contrasted the largely
positive results seen in other studies. AMICA trial, a RCT comparing CA to medical therapy in patients with
persistent or longstanding persistent AF with HF, described no significant improvement in LVEF between the



ablation group and medical therapy group at 12-month follow-up.?” MacDonald et al, in a RCT of patients
with persistent AF and advanced HF (EF <35%) also did not demonstrate a significant improvement in
LVEF on cardiac magnetic resonance imaging, at 6-month follow-up.!? Both of these trials enrolled majority
of patients with advanced HF which may have led to a lower benefit from CA.%19 This was also noted in
CASTLE-AF sub-analysis, where CA in patients with NYHA classes I and II was associated with a stronger
improvement in outcomes as compared to NYHA classes III and IV.2? As such, early CA to achieve rhythm
control in HF patients could be crucial in achieving significant benefits, similar to what has been recently
been described in non-HF populations. Moreover, the short duration of follow-up could have been insufficient
to detect the beneficial outcomes of CA. This was evident, for instance, in the CASTLE-AF study, where the
beneficial effect of CA on all-cause mortality, and HF hospitalization rates were seen at a significantly longer
follow-up duration (median: ~37 months).% Finally, significant cost reductions could result from AF CA in
HF patients. Lima et al recently described a significant reduction in 30-day readmissions (16.8% vs 18.8%,
P = 0.02) in patients with HF undergoing CA for AF compared with a propensity score matched group
receiving medical therapy.?! Importantly, although the costs of the index hospitalization were significantly
higher for the CA group, after readmission, overall costs were similar between the two groups. Field et al
found significant reductions in AF-related hospitalizations (64%), emergency department 22 visits (51%),
and HF related hospitalizations (22%), all of which translated into a reduction in AF related costs and ED
related costs. As such, increasing the use of CA for AF in HF is expected to be highly cost effective, with
an incremental cost of $38,496-74,403 per QALY gained compared to medical therapy.?3

In a meta-analysis of 856 patients with AF and HFrEF, CA demonstrated significant improvement in all-
cause mortality (10% vs. 19%, OR: 0.46, 95% CI: 0.29-0.72) and freedom from AF (70% vs. 18%, OR: 0.03,
95% CI: 0.01-0.11).2* The results of the present meta-analysis are also consistent with other meta-analyses
published on this subject.

Limitations

Several limitations must be taken into consideration while interpreting the results of our meta-analysis. The
sample size for some of the included studies along with the number of studies assessing some of the reported
outcomes was relatively small. In addition, there was considerable variability amongst studies in terms
of inclusion of patients with different NYHA classification subtypes, HF types (preserved versus reduced),
etiology of cardiomyopathy, and type of AF included, making it difficult to stipulate which population derives
the greatest benefit from CA. Moreover, although pulmonary vein isolation was the main approach in all
the studies, there was significant variation in additional ablation strategies utilized. Additionally, there was
variability in the intervention used in the control groups, with some studies adopting amiodarone alone
for rhythm control, a rate control strategy, or a combination of rate and rhythm control. There was also
variation in the duration of AAD utilization after CA for AF.

CONCLUSION

CA for AF in patients with HF significantly decreases all-cause mortality, improves LVEF, reduces atrial-
arrhythmia recurrence and improves quality of life in comparison to medical management. CA should be
considered the treatment of choice for rhythm control to in this select group of patients with AF and HF.
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Fig. 2: Funnel plots: A) All-cause mortality; B) Change in left ventricular ejection fraction; C) Atrial-
arrhythmia recurrence
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Fig. 3: Quality assessment of randomized controlled trials using Cochrane Risk of Bias Tool.
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Fig. 4: Central Illustration. A) All-cause mortality; B) Change in left ventricular ejection fraction; C)
Atrial-arrhythmia recurrence

Fig. 5 : A) All-cause mortality; B) Change in left ventricular ejection fraction; C) Atrial-arrhythmia
recurrence
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Diamond indicates overall summary estimates for the analysis: width of the diamond represents 95% CI;
width of the shaded square represents the size of the population. CI: confidence interval; M-H: Mantel—
Haenszel.

Fig. 6: A) Change in MLWHFQ; B) Change in 6-MWD
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Diamond indicates overall summary estimates for the analysis: width of the diamond represents 95% CI;
width of the shaded square represents the size of the population. CI: confidence interval; M-H: Mantel—-
Haenszel; MLWHFQ: Minnesota Living with Heart Failure Questionnaire; 6-MWD: 6-minute walk distance.

Table 1: Baseline characteristics.

Mean age (years)

Female gender

No. of patients

Follow up (months)
Persistent AF

NYHA class

ICM

NICM

LVEF %

LA diameter (mm)

6 min walk distance (meters)
Quality of life

Diabetes Mellitus

HTN

CAD

AF': Atrial fibrillation, CAD: Coronary artery disease, NYHA: New York Heart Association, LVEF': left ventricul:
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Table 2: Ablation strategy and follow-up.

CAMERA- CASTLE- RAFT-
AMICA MRI Jones et CAMTAF AATAC CABANA AF AF
2019 2017 al. 2013 2013 2016 2021 2018 2022
Ablation PVI £ PVI + PVI + PVI with PVI + PVI £ PVI £ PVI £
strategy linear posterior linear ablation of  posterior Linear additional comple;
lesions, wall lesions + complex or  wall lesions + ablation atrial fi
ablation of  isolation £  left atrial fraction- isolation £  ganglion lesions at tionate
complex Cardioversion complex ated SVC plexus £ the electro-
fractiona- fraction- electro- isolation electrogram- discretion grams -
ted ated grams =+ + linear based of the roof lin
electro- electro- linear lesions approaches  operators mitral
grams, or grams =+ lesions £+ + left isthmus
combinati- Cardiover- Cavotricu- atrial line + 1
on + sion and spid complex atrial
Cardioversion cavotricu- isthmus fractiona- posteric
spid ablation ted wall
isthmus electro- isolatios
ablation grams =+
Cardioversion
Frequency 1, 3,6, 15,3 & 3,6 & 12 1,3&6 3,6, 12 3,6, & 3,6, 12, 2,4, &
of & 12 6 & 24 12 24, 36, months
moni- months, 48 & 60 then
toring then every 6
(months) every 6 months
months
Method 12-lead Holter ECG at 12-lead ECG at CABANA Existing 12-lead
of as- ECG at monitor follow- ECG, 3 and 24 moni- im- ECG at
sessing follow- at 3 and up + 48h months, toring plantable each
rhythm up, 6 48h Holter and system: device follow-
on patient- months Holter monitor existing ECG interrogation up for
follow performed monitor im- event all
up surface at 6 and plantable recorder, patient;
devices, 12 device with +
& im- months interro- 24-hour 14-day
plantable + gation autode- ambula
devices existing at 3, 6, tect and tory
implan- 12, and 96-hour moni-
table 24 Holter toring
devices months moni- (Cardio
toring STAT)
every 6 at 12-
months and 24-
months
in7
centers
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CAMERA- CASTLE- RAFT-
AMICA MRI Jones et CAMTAF AATAC CABANA AF AF
2019 2017 al. 2013 2013 2016 2021 2018 2022
Repeat 10 Allowed 5 14 14 + Repeat 37 77
abla- (15%) if symp- (19.2%) (53.8%) 0.6 pro- proce- (24.5%) (37.6%,
tion tomatic cedures dure
recur- per was
rence person allowed
>3
months
after
procedure
Crossover 3 3 2 None None None 46 (28 None
to
medical
therapy,
18 to
ablation)
Loss to 17 abla- None None 1 abla- None N/A 23 abla- 3 abla-
follow- tion, 13 tion, 1 tion, 10 tion, 4
up medical medical medical medical
therapy therapy therapy therapy
AAD on Amiodarone AAD AAD AAD AAD AAD 48 patients AAD
follow-up  in 23 resumed if  stopped stopped allowed allowed (25%) in allowed
patients present or post post during the during the the weeks 1
(34%) in started ablation ablation blanking blanking ablation ablation
the after early unless unless period (3 period (3 arm and 64 and as
ablation recurrence indicated indicated months) months) (35%) in adjunct
arm and 39 by other by other the control  therapy
(54%) in reasons reasons arm after [7]
the control ablatior
arm at 12 procedt
month 48 patie
follow-up (22.8%)
the
ablatior
group a
12 patic
(6.2%)
AAD af
last
follow-1
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CAMERA- CASTLE- RAFT-
AMICA MRI Jones et CAMTAF AATAC CABANA AF AF
2019 2017 al. 2013 2013 2016 2021 2018 2022
PVI: PVI: PVI: PVI: PVI: PVI: PVI: PVI:
Pul- Pul- Pul- Pul- Pul- Pul- Pul- Pul-
monary monary monary monary monary monary monary monary
vein iso- vein iso- vein iso- vein iso- vein iso- vein iso- vein iso- vein iso-
lation, lation, lation, lation, lation, lation, lation, lation,
AAD: AAD: AAD: AAD: AAD: AAD: AAD: AAD:
Antiar- Antiar- Antiar- Antiar- Antiar- Antiar- Antiar- Antiar-
rhyth- rhyth- rhyth- rhyth- rhyth- rhyth- rhyth- rhyth-
mic mic mic mic mic mic mic mic
drug, drug, drug, drug, drug, drug, drug, drug,
N/A: N/A: N/A: N/A: N/A: N/A: N/A: N/A:
Not Not Not Not Not Not Not Not
available available available available available available available available
Records identified through
database searching
(n= 2929)
Records after non-human studies removed Non-RCTs excluded

(n=2438)

l

(n=2268)

RCT Records screened
(n=170)

A 4

Full-text articles assessed
for eligibility
(n=19)

A 4

Studies included in final
analysis
(n=8)

O

Articles excluded based on
title and abstract (n=151)

Full-text articles excluded
for not meeting inclusion
criteria (n=11)

Catheter Ablation = 1056
patients

Medical Therapy = 1065
patients
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All-cause Mortality

16.00%

14.00%

12.00%

10.00%

RR0.65, 95% C1 0.51-0.83,
=0.0005

= Catheter Ablation

o

Atrial-arrhythmia Recurrence

Mean
difference
6.2,95%Cl +9.4-|
3688,

p<0.00001

 Catheter Ablation  ® Medical Therapy

B 20.00
13.50%
§ 1500
g
L 1000
5
3
2c
£8 s00
§%
S8
Kl 0.00
=
&
B 500
5
2
S
-10.00
= Medical Therapy
80.00%
RR 0.55, 95% C1 0.40-0.76, 69.60%
70.00%
60.00%
50.00%
39.90%
40.00%
30.00%
20.00%
10.00%
0.00%

 Catheter Ablation @ Medical Therapy
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A

Catheter Ablation  Medical Therapy Risk Ratio Risk Ratio
Study or Subgroup __ Events __ Total Events _ Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
AATAC 2016 8 102 18 101 12.5%  0.44[0.20,0.97]
AMICA 2019 8 98 8 100 5.5%  1.02[0.40, 2.61] —_—T
CABANA 2021 23 378 37 400 24.8%  0.66(0.40, 1.09] —=
CAMERA-MRI 2017 0 33 0 33 Not estimable
CAMTAF 2013 0 26 1 24 11%  0.31(0.01,7.23]
CASTLE-AF 2018 24 179 46 184 31.3%  0.54[0.34,0.84] —a
Jones etal. 2013 1 26 0 26 0.3% 3.00(0.13,70.42]
RAFT-AF 2022 29 214 34 197 245%  0.79[0.50,1.24] —
Total (95% Cl) 1056 1065 100.0%  0.65[0.51,0.83] L 4
Total events 93 144
Heterogeneity: Chi? = 4.31, df = 6 (P = 0.63); I* = 0%
X 0.01 0.1 10 100
Test for overall effect: 2 = 3.50 (P = 0.0005) Favours Catheter Ablation Favours Medical Therapy
Catheter Ablation  Medical Therapy Mean Difference Mean Difference
Study or Subgroup _ Mean _ SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
AATAC 2016 8.1 4 102 62 5 101 20.0%  1.90(0.65,3.15] —
AMICA 2019 88 13 68 73 13 72 132% 1.50(-2.81,581] —
CAMERA-MRI 2017 18 13 33 4 13 33 93% 14.00(7.73,20.27] E—
CAMTAF 2013 81 13 26 -3.6 9 24 95% 11.70(5.54,17.86] —_—
CASTLE-AF 2018 8 13 179 02 14 184 16.8% 7.80(5.02,10.58] —_—
Jones et al. 2013 109 12 26 5.4 9 26 102% 5.50(-0.27,11.27] S —
RAFT-AF 2022 10.1 1 214 3.8 1197 21.0%  6.30(6.11,6.49] -
Total (95% Cl) 648 637 100.0%  6.19 [3.62, 8.76] i
Heterogeneity: Tau? = 8.17; Chi? = 61.65, df = 6 (P < 0.00001); I* = 90% = 53 § T
Test for overall effect: Z = 4.73 (P < 0.00001) Favours Medical Therapy Favours Catheter Ablation
Catheter Ablation  Medical Therapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AATAC 2016 31 102 67 101 23.5% 0.46 [0.33, 0.63] -
AMICA 2019 22 83 42 84 20.2% 0.530.35, 0.80] —
CABANA 2021 91 162 121 168  28.7% 0.78[0.66, 0.92] x|
CASTLE-AF 2018 66 179 144 184 27.5% 0.470.38, 0.58] -
Total (95% CI) 526 537 100.0% 0.55 [0.40, 0.76] L 2
Total events 210 374
- Tau? = 0.08: Chi? = 18. _3P=0 A ‘ ; ; |
;le(erfogenewty”Ti: - 3983 E?(P 71(2}3 ggogf 3 (P =0.0003); I” = 84% ot o1 1 100
est for overall effect: Z = 3. - ) Favours Catheter Ablation Favours Control
A Catheter Ablation  Medical Therapy Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean _ SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
AATAC 2016 -11 19 94 -6 17 83 242% -5.00(-10.30,0.30] —
AMICA 2019 -112 22 79 -89 23 78 17.8%  -2.30(-9.34,4.74] —_—
CAMTAF 2013 -18 22 25 -02 215 23 7.9% -17.80[-30.11,-5.49] ———
Jones et al. 2013 -21 298 24 -8 297 26 47% -13.00[-29.51,3.51] ¢—————————————
RAFT-AF 2022 -17.4 21 214 -148 2.1 197 45.4%  -2.60(-3.01,-2.19] [ ]
Total (95% CI) 436 407 100.0% -4.82 [-8.62, -1.02] —
- Tau? = 2 4= s
?elerfagenelty"T:;J = Z.24‘ Chi? = 8.14, df = 4 (P = 0.09); I’ = 51% o =0 T 20
est for overall effect: Z = Favours Catheter Ablation Favours Control
B Catheter Ablation  Medical Therapy Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean _ SD Total Weight IV, Random, 95% Cl 1V, Random, 95% Cl
RAFT-AF 2022 45 9 214 28 10 197 30.1% 17.00[15.16, 18.84] -
Jones et al. 2013 21 70 24 -10 29 26 12.0% 31.00(0.86, 61.14] S —
CASTLE-AF 2018 41 475 139 1 475 155 25.3% 40.00[29.12, 50.88] —_—
AMICA 2019 46 131 72 81 125 70  7.7% -35.00(-77.11,7.11) ¢
AATAC 2016 22 41 94 10 37 83 24.8% 12.00[0.51,23.49] ——
Total (95% CI) 543 531 100.0% 19.29 [5.81, 32.76] i
Heterogeneity: Tau? = 155.95; Chi? = 24.34, df = 4 (P < 0.0001); I = 84% S0 1o 0

Test for overall effect: Z = 2.80 (P = 0.005) Favours Control Favours Catheter Ablation
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