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Abstract

Background: Observational data suggest catheter ablation may be safe and effective to treat 

younger and older patients with atrial fibrillation (AF). No large randomized trial has examined 

this issue. This report describes outcomes according to age at entry in the Catheter Ablation vs 

Antiarrhythmic Drug Therapy for Atrial Fibrillation trial (CABANA).

Methods: Patients with AF age ≥65, or <65 with ≥1 risk factor for stroke, were randomly 

assigned to catheter ablation versus drug therapy. The primary outcome was a composite of 

death, disabling stroke, serious bleeding, or cardiac arrest. Secondary outcomes included all-cause 

mortality, the composite of mortality or cardiovascular hospitalization, and recurrence of AF. 

Treatment effect estimates were adjusted for baseline covariables using proportional hazards 

regression models.

Results: Of 2204 patients randomized in CABANA, 766 (34.8%) were age <65, 1130 (51.3%) 

were 65–74, and 308 (14.0%) were ≥75. Catheter ablation was associated with a 43% reduction 

in the primary outcome for age <65 patients (adjusted hazard ratio [aHR] 0.57, 95% confidence 

interval [CI] 0.30–1.09), a 21% reduction for age 65–74 (aHR 0.79; 95% CI 0.54–1.16), and an 

indeterminate effect for age ≥75 (aHR 1.39; 95% CI 0.75–2.58). Four year event rates for ablation 

versus drug therapy across age groups, respectively, were 3.2% versus 7.8%, 7.8% versus 9.6%, 

and 14.8% versus 9.0%. For every 10-year increase in age, the primary outcome aHR increased 

(i.e., less favorable to ablation) an average of 27% (interaction p value= 0.215). A similar pattern 
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was seen with all-cause mortality: for every 10-year increase in age, the aHR increased an average 

of 46% (interaction p value= 0.111). AF recurrence rates were lower with ablation compared to 

drug therapy across age subgroups (aHR 0.47, 0.58, and 0.49, respectively). Treatment-related 

complications were infrequent for both arms (<3%) regardless of age.

Conclusions: We found age-based variations in clinical outcomes for catheter ablation 

compared with drug therapy, with the largest relative and absolute benefits of catheter ablation 

in younger patients. No prognostic benefits for ablation were seen in the oldest patients. No 

differences were found by age in treatment-related complications or in the relative effectiveness of 

catheter ablation in preventing recurrent atrial arrhythmias.
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INTRODUCTION

Initial randomized trials of catheter ablation for atrial fibrillation (AF) focused on relatively 

young patients and reported that ablation was superior to drug therapy for reducing or 

eliminating AF and improving quality of life.1, 2 Subsequent observational reports of 

catheter ablation suggested that the relative benefits of catheter ablation to prevent AF 

recurrences extended to older age groups, in association with reasonably low complication 

rates.3–5 However, no large randomized controlled trial data have examined whether, and 

in what ways, the long-term clinical outcomes of catheter ablation, compared with medical 

therapy, vary as a function of patient age.

The Catheter Ablation vs Antiarrhythmic Drug Therapy for Atrial Fibrillation (CABANA) 

trial was the first large prospective randomized trial with extended follow-up to compare 

catheter ablation to drug therapy with regard to mortality-inclusive outcomes in a diverse 

patient population that included a broad spectrum of ages and all AF types.6 As previously 

reported, the trial showed that catheter ablation had an inconclusive effect on the primary 

composite study outcome (a composite of death, disabling stroke, serious bleeding, or 

cardiac arrest) and on all-cause mortality.7 The secondary outcomes of AF recurrence, 

quality of life, and the composite of mortality and cardiovascular hospitalization showed 

clinically consequential benefits of catheter ablation compared to drug therapy.8, 9

Prespecified subgroup analyses revealed about a 50% reduction in the primary outcome 

with catheter ablation relative to drug therapy in the patients who were <65 years old at 

enrollment, but showed a diminishing benefit in older patients.7 This report provides a more 

comprehensive description of the relationship of patient age with the benefits and risks of 

catheter ablation in CABANA.
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METHODS

Overview

CABANA is an NIH/NHLBI sponsored trial and the trial datasets will be made public via 

the NIH website BioLINCC.7

CABANA enrolled 2,204 patients with untreated or undertreated AF (patients were excluded 

if they had failed >1 membrane-active anti-arrhythmic drug). Patients ≥18 years old were 

eligible regardless of the type of AF (paroxysmal, persistent, or long-standing persistent) so 

long as treatment of AF was clinically indicated in the judgment of the treating physician.6, 7 

Eligibility further required that those <65 had additional comorbidities that conferred 

increased risk of stroke (hypertension, heart failure, history of stroke, diabetes, or other 

heart problems).6

Patients were randomized 1:1 to the treatment strategy of catheter ablation versus drug 

therapy. Catheter ablation included pulmonary vein isolation confirmed with a circular 

mapping catheter, and additional ancillary ablation was permitted at the discretion of 

operators.6 Patients randomized to drug therapy could undergo sequential antiarrhythmic 

drug or rate control therapies, directed by the judgment of the treating physicians, with the 

majority of patients receiving rhythm control therapy with antiarrhythmic drugs.7 Additional 

details about the randomized treatment strategies have been previously reported.6 Median 

follow-up in CABANA was 48.5 months. Each site’s institutional review board or ethics 

committee approved the study, and written informed consent was obtained from all patients.

CABANA Trial Outcomes

The CABANA primary outcome was a composite of death, disabling stroke, serious 

bleeding, or cardiac arrest.6 Secondary outcomes included all-cause mortality, the composite 

of death or cardiovascular hospitalization, and recurrent AF. Recurrent AF was recorded 

using a proprietary monitoring system (CABANA Box) available at 86% of enrolling sites.9 

Recurrent AF was defined as an episode of atrial arrhythmia outside the 90-day blanking 

period lasting 30 seconds or longer, and AF recurrences were adjudicated by the CABANA 

ECG Core Laboratory.

Statistical Analysis

This age subgroup analysis of the CABANA population was pre-specified.6 Patients were 

aggregated into age groups for descriptive purposes using CHA2DS2-VASc cut-points of 

<65, 65–74, and ≥75 years of age.7 Primary analyses used age as a continuous variable in 

prognostic models.

For descriptive statistics, we employed medians (25th, 75th percentiles) for continuous 

variables and counts (percentages) for categorical variables. Treatment comparisons were 

performed using intention-to-treat (ITT) to define treatment assignment. Kaplan-Meier 

estimation was used to construct survival curves based on time-to-event analyis.10

Unadjusted and adjusted Cox proportional hazards models were used to estimate average 

relative treatment effects hazard ratios (HR) with associated 95% confidence intervals 
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(CI).11 The effect of age on the ablation to drug therapy hazard ratio was estimated 

by including age and an age X treatment interaction term in the models, with age as a 

continuous variable. Adjusted Cox models included the following variables: treatment, age, 

age x treatment interaction, sex, race/ethnicity, AF type, years since onset of AF, history of 

heart failure, structural heart disease (mitral regurgitation, left ventricular hypertrophy, and 

increased left atrial diameter), CHA2DS2-VASc score, history of coronary artery disease, 

and hypertension. These models were used to produce graphical descriptive representations 

of the relationship between age and estimated treatment effect and to calculate the relative 

increase in the HR associated with a 10- year increase in age.

To avoid dropping the few patients who had one or more missing baseline covariates from 

the Cox model analyses, the main analyses employed a single-imputation method using 

either the median (continuous variables) or the mode (categorical variables). Estimates 

generated without any imputed data were almost identical (data not shown).

Recurrent AF (AF/atrial flutter/atrial tachycardia) cumulative incidence rates were estimated 

using a proportional hazards (Fine-Gray) model assuming death as a competing risk and 

adjusting for the covariables enumerated above.12 Only the 1,240 patients who used the 

proprietary CABANA-Box recorder and provided post-blanking period recordings were 

included in this portion of the analysis.9

P values, where provided, are intended as adjunctive interpretive aids reflecting the 

unexpectedness of the observed effects or differences under the assumption that the null 

hypothesis is true.13 Treatment x covariable interaction p values are commonly used to 

probe for the presence of consequential treatment interactions. However, given the poor 

statistical power these tests typically have in this context, we also examined the relative 

and absolute effects of age variations on treatment outcomes and used graphical displays to 

supplement numerical estimates in providing a comprehensive examination of the relevant 

relationships.14 No adjustments were made for multiple comparisons. All statistical analyses 

were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC).

RESULTS

Baseline Characteristics

Age was equally distributed by treatment group in CABANA. Within each age subgroup, 

major demographic and clinical characteristics were reasonably well balanced by 

randomized treatment assignment (Table 1). However, a number of baseline factors varied 

as a function of age. Patients ≥75 had a higher proportion of females, lower proportions 

of racial or ethnic minorities and diabetes, and greater proportions had CHA2DS2-VASc 

>2 or prior revascularization compared to younger age groups (Supplemental Table 1). The 

proportion of patients with paroxysmal or persistent/long-standing persistent AF did not 

differ significantly between age groups (Supplemental Table 1). Median duration of AF prior 

to study enrollment was 1.2 years, 1.1 years, and 0.8 years for the <65 years, 65–74 years, 

and ≥75 years age group, respectively.
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Treatment Data

Of the 766 patients who were age <65 at baseline, 375 (49.0%) were randomized to the 

ablation group and 391 (51.0%) to the drug therapy group (Table 1). In the 1,130 patients 

who were age 65–74, 577 (51.1%) were randomized to ablation and 553 (48.9%) to drug 

therapy. For the 308 patients who were ≥75, 156 (50.6%) were randomized to ablation and 

152 (49.4%) to drug therapy.

Of the 375 ablation arm patients who were age <65, 345 (92.0%) had their assigned ablation 

procedure at a median of 32 days (25th-75th percentile, 10, 60). The corresponding values for 

the 577 patients age 65–74 were 522 (90.5%) at a median of 28 days (25th-75th percentile 

14, 51) and for the 156 patients ≥75 were 139 (89.1%) at a median of 30 days (25th-75th 

percentile 17, 58). There were 145 (43.2%), 232 (45.8%), and 59 (43.7%) ablation-arm 

patients on a rhythm control drug at some point during the post-blanking period, and 78 

(23.2%), 143 (28.3%), and 40 (29.6%) patients on a rhythm control drug at the last available 

follow-up contact.

Of the 391 drug therapy arm patients <65, 113 (28.9%) patients crossed over to ablation 

at a median of 381 days. The corresponding values for the 553 patients ages 65–74 were 

157 (28.4%) at a median of 369 days and for the 152 patients ≥75 were 31 (20.4%) at a 

median of 282 days. A rhythm control drug was being used in 310 (80.7%), 468 (87.0%), 

and 118 (83.7%) patients at some point during the post-blanking period, and 201 (52.3%), 

285 (53.0%), and 73 (51.8%) patients at the last available follow-up.

Treatment-Related Complications

Treatment-related adverse events were uncommon in both arms and showed no evident 

association with age (Supplemental Table 2). For patients in the ablation arm who received 

an ablation, hematoma and pericardial effusion not requiring intervention were the most 

common procedure-related adverse events and occurred in less than 3%. Among drug 

therapy patients, thyroid dysfunction was the most common adverse event and occurred in 

less than 2%.

Clinical Outcomes by Intention-to-Treat

CABANA Primary Outcome—For the CABANA primary composite outcome, the 

ablation to drug therapy hazard ratio varied continuously with age, with the largest estimated 

relative benefits for ablation occurring in the youngest portion of the cohort and a HR of 

1 (consistent with no difference in treatment effects) or above occurring at around age 78 

(Figure 1). For every 10-year increase in age, the aHR increased (became less favorable 

for ablation) an average of 27% (interaction p value= 0.215). When patients were grouped 

into three prespecified age subgroups, the ablation to drug aHR for the primary outcome 

was 0.57 (95% CI 0.30–1.09) for age <65, 0.79 (95% CI 0.54–1.16) for ages 65–74, and 

1.39 (95% CI 0.75–2.58) for age 75 and above (interaction p value= 0.134, Figure 2). 

Corresponding 4-year Kaplan-Meier primary composite event rates were (Figure 2): for age 

<65, ablation 3.2%, drug therapy 7.8%; for ages 65–74, ablation 7.8%, drug therapy 9.6%; 

for age ≥75, ablation 14.8%, drug therapy 9.0%. The Kaplan-Meier primary composite event 

rate age subgroup plots are shown in Supplemental Figure 1.
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Total Mortality—A similar pattern of results was obtained for the estimated treatment 

effect on total mortality alone as a function of age at enrollment (interaction p value= 0.111, 

Figure 3). For every 10-year increment in age, the ablation:drug therapy aHR increased an 

average of 46%. The ablation to drug therapy aHR was 0.46 (95% CI 0.21–1.00) for age 

<65, 0.72 (95% CI 0.44–1.18) for ages 65–74, and 1.92 (95% CI 0.88–4.17) for age 75 or 

older (interaction p value= 0.031, Figure 2). Kaplan-Meier total mortality age subgroup plots 

are shown in Supplemental Figure 2.

Patients in the ablation arm showed the expected monotonic increase in mortality as a 

function of increasing age (Figure 2). Four-year mortality was 2.2% in the patients <65, 

4.7% in the 65–74 group, and 11.7% in the 75 and above group. In the ablation arm, no 

deaths occurred during the first 6 months of follow-up, regardless of age. In the drug therapy 

arm, the corresponding 4-year mortality estimates were 5.8%, 5.3%, and 3.8%, respectively.

This pattern of divergent relationship between age and total mortality by treatment group 

was also seen for the primary composite outcome (Figure 2) and for cardiovascular mortality 

(data not shown).

Mortality or Cardiovascular Hospitalization—For the composite outcome of death 

or cardiovascular hospitalization, a similar inverse age gradient of benefit of ablation 

was found, but the treatment effect size was substantially larger and had better precision 

(narrower confidence intervals) (interaction p value= 0.031, Figure 2, Supplemental Figure 

3).

AF Recurrence

In the subset of patients who used the CABANA recording system, freedom from recurrent 

AF (AF/atrial flutter/atrial tachycardia) was consistently improved by catheter ablation 

relative to drug therapy across the age spectrum: aHR 0.47 (95% CI 0.35–0.62) for age 

<65, aHR 0.58 (95%CI 0.48–0.70) for ages 65–74, and aHR 0.49 (95% CI 0.34–0.70) for 

age ≥75 (Figure 2, Supplemental Figure 4).

In the ablation arm, patients age <65 had a 4-year AF recurrence rate of 48% versus 57% 

and 52% for patients ages 65–74 and age ≥75, respectively (Figure 2). In the drug therapy 

arm, the corresponding 4-year AF recurrence rates were 69%, 72%, and 78%, respectively 

(Figure 2).

DISCUSSION

Primary Findings

As part of the pre-specified subgroup analyses in the CABANA trial, we previously reported 

that the effect of ablation on the primary outcome varied by age. Specifically, ablated 

patients who were <65 years old showed benefit compared to drug therapy (HR 0.52, 95% 

CI 0.27–1.00), but the older age groups did not.7 The purpose of the present report is to 

examine this result in greater depth. The primary findings of this investigation confirm 

that treatment benefit assessed on both relative and absolute scales varied as a function 

of age, with older patients having progressively smaller incremental prognostic benefits 
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from catheter ablation. Among the oldest patients (≥75 years), our analyses include a 

possibility of worse outcomes with ablation, although such inferences must be tempered by 

an appreciation of the increased uncertainty in this age range due to the smaller numbers of 

such patients (308 out of 2204, 14%) enrolled in the trial. Similar variations by age were 

seen for the primary outcome and for all-cause mortality. Although age was a prespecified 

subgroup in CABANA, the observed age-based variation in relative treatment effectiveness 

was not expected.

Age-related Variation in Outcomes with Ablation Versus Drug Therapy: Possible 
Explanations

Several explanations can be proposed for why the observed outcomes of catheter ablation 

relative to drug therapy in AF might vary as a function of age. First, older subjects might 

reasonably be expected to face higher short-term procedural risks, which could cancel out 

some longer-term benefits from more effective AF suppression. However, in CABANA, 

no procedural mortality occurred in any patients randomized to the ablation strategy, 

and significant non-fatal complications were quite infrequent in both arms. Second, older 

patients with AF could have more advanced, established disease, with more atrial myopathy 

and remodeling. The implications of this possibility are that AF in older patients would be 

harder to treat effectively to achieve sustained suppression of AF and thus the magnitude 

of any benefit associated with suppression of AF would be smaller. However, there is little 

evidence that older subjects in CABANA actually had more severe or advanced stage AF. 

No differences were seen across age subgroups in the proportion of subjects with persistent 

AF at baseline (Supplemental Table 1). The median time from AF onset to enrollment 

was not longer for older subjects. In the subset of subjects with baseline imaging data, 

left atrial diameter and volume did not consistently increase as a function of age (data not 

shown). Therefore, older age in CABANA was not clearly a marker for more advanced atrial 

myopathy, at least by these measures.

A third potential explanation for the age-related variation in the CABANA ablation 

treatment effect is the possibility that the crossover rate from drug therapy to ablation varied 

by age. If ablation actually lowers the risk of the primary outcome (mostly mortality), then 

more crossovers from the drug arm should narrow the difference in the primary event rates 

between the two arms and reduce the treatment effect size. Crossovers in the age ≥75 drug 

therapy subgroup were lower (20% crossover rate) than in the younger patients (28%−29% 

crossover rate), so crossover differences do not appear to be a sufficient explanation for the 

observed long term treatment differences.

A fourth possibility is that the observed age-related treatment effect variation is a marker 

for some important, but as yet unrecognized, variation in the causal relationships between 

AF and adverse clinical outcomes. Atrial fibrillation is well-known to be associated with 

increased mortality in both clinical cohorts and populations.15, 16 Whether the AF is a fully 

modifiable cause of that increased risk, an unmodifiable risk indicator (like age itself), or 

a combination of both is unsettled. In other words, it is possible that the modifiable risk 

associated with AF is more prevalent in younger Patients with AF while AF in older patients 

may be associated more often with unmodifiable risk. An example of this in a very different 
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context can be found in the case of ventricular arrhythmias leading to sudden death. In the 

Sudden Death in Heart Failure (SCD-HeFT) trial, we observed that primary prevention ICD 

therapy was beneficial in reducing mortality in New York Heart Association (NYHA) Class 

II patients but not in NYHA Class III.17 The explanation appears to be that, in the context 

of more advanced heart failure, the proportion of arrhythmic deaths that are potentially 

preventable with appropriate ICD therapy is substantially less than in NYHA Class II (a 

competing risks problem) and that, even when the mechanism of death is a ventricular 

tachyarrhythmia, the ICD more often fails to restore a stable heart rhythm (possibly an 

effectiveness of therapy problem).18, 19 The competing risks possibility seems unlikely in 

CABANA given that the mortality rate we observed in the ≥75-year-old patients randomized 

to drug therapy was quite low, much lower in fact than the overall mortality rates from recent 

large observational studies of AF that included many subjects older than 75 years.20, 21 

The dissociation in the oldest drug therapy arm patients between poor maintenance of 

sinus rhythm/AF recurrence (worse than in younger drug therapy patients and ablation arm 

patients at all ages) and their very low mortality favors a non-AF explanation.

A final possibility to consider, therefore, is that the absence of an age-related gradient 

in mortality in the drug therapy arm, and the resulting variation in the relative treatment 

benefits of ablation, reflects “the play of chance.” Randomization only guarantees treatment 

group balance, or exchangeability, in expectation, but does not guarantee that every 

potentially relevant characteristic is completely balanced in both arms in a specific trial 

cohort. When subgroups are examined, the possibilities for imbalances become greater and 

if these affect unmeasured factors with causal/prognostic importance, unexpected patterns in 

treatment-related outcomes may be created.

AF Ablation and Mortality Outcomes

The CABANA trial was originally designed to test the AF-mortality connection by 

hypothesizing that catheter ablation would reduce AF and thereby would reduce all-cause 

mortality relative to drug therapy.6 The primary mechanisms that are presumed to connect 

AF with mortality are large strokes and progressive heart failure. The stroke risk is mitigated 

primarily with effective oral anticoagulation. Whether rhythm control adds stroke protection 

to anticoagulation is still unsettled. Progressive heart failure now appears to be the greatest 

prognostic threat from AF, particularly among older patients.20 In a large cohort of older 

subjects with implanted cardiac devices and non-permanent AF, greater AF burden was 

associated with increased risk for new onset heart failure and for all-cause mortality.22 This 

is consistent with evolving thinking regarding the importance of atrial cardiomyopathies and 

inflammation in advancing AF.

The first trial-based evidence that more effective suppression of AF with catheter ablation 

relative to drug therapy produced a mortality benefit came from the CASTLE-AF trial, 

which enrolled patients with AF and systolic heart failure (NYHA class ≥II) with an ejection 

fraction ≤35%.23 In CASTLE-AF, the relative benefits of ablation versus medical therapy on 

mortality were somewhat larger in patients <65 years of age (HR 0.48, 95% CI 0.27–0.85) 

than in patients ≥65 (HR 0.79, 95% CI 0.50–1.23).23

Bahnson et al. Page 8

Circulation. Author manuscript; available in PMC 2023 March 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Noseworthy et al. reported on 135,688 CABANA-eligible patients treated with catheter 

ablation or drug therapy in an administrative database of subjects with health insurance 

coverage and found that patients <65 years of age had the greatest relative benefit of catheter 

ablation on the primary CABANA outcome (HR 0.57, 95% CI 0.47–0.69), with somewhat 

less benefit in older patients (HR 0.77 for ages 65–74 years, 95% CI 0.66–0.90; HR 0.73 

for ≥75, 95% CI 0.62–0.87).21 The discrepancies for the oldest subgroup (age ≥75) between 

randomized trial data (CABANA) and observational registry data together with the absence 

of any good causal explanation for the lack of treatment benefit for the oldest patients in 

CABANA suggest that older patients with AF who are otherwise appropriate candidates for 

ablation should not be denied the choice of ablation based on these results.

Limitations

Several important caveats should be considered in interpreting our results. First, single 

variable subgroup analyses of clinical trials, even when prespecified, should be interpreted 

with substantial caution. The CABANA trial results showed that, for the overall population 

ITT comparison, catheter ablation had an indeterminate effect on the primary outcome 

and on all-cause mortality, further reinforcing the need for caution in interpreting outcome 

variations in subgroup data. In CABANA, we had no reason based on experience and on 

the published literature available at the time our analyses plans were finalized to expect 

a major variation in the effects of the treatment assignment on the primary outcome of 

CABANA by age. Second, large efficacy trials are almost never powered for subgroup 

analyses, and that was clearly true in the case of CABANA. Finally, cutting the trial cohort 

into subgroups even when analysis is done by intention to treat creates the possibility 

for complex, difficult to detect biases to influence observed results. Such concerns may 

be particularly relevant in procedure-based trials when treatment assignment masking is 

infeasible. Nonetheless, subgroup analyses, when performed carefully and presented with 

appropriate caveats, can provide useful supplemental data in helping to understand the 

complex interplay between patients and the treatment being studied. If unusual patterns are 

found, independent replication is an important step in assessing their credibility.

Conclusions

In patients with AF enrolled in the CABANA trial, prespecified subgroup analyses showed 

an age-based variation in clinical outcomes for catheter ablation relative to drug therapy, 

such that younger patients had the largest relative and absolute clinical outcome benefits 

with ablation. For the oldest patients enrolled in CABANA, relative and absolute treatment 

estimates did not show any prognostic advantages of ablation. No differences were found by 

age in treatment safety or in the advantage of catheter ablation in preserving freedom from 

recurrent atrial arrhythmias.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Non-standard Abbreviations and Acronyms

AF atrial fibrillation

aHR adjusted hazard ratio

CABANA the Catheter Ablation vs Antiarrhythmic Drug Therapy for Atrial 

Fibrillation trial

CASTLE-AF the Catheter Ablation vs. Standard Conventional Treatment in 

Patients with LV Dysfunction and AF trial

CI confidence interval

HR hazard ratio

ITT intention to treat

NYHA New York Heart Association
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Clinical Perspective

• What is new?

– This is the first complete report of the age subgroup analysis from 

the CABANA trial.

– The relationships between key mortality inclusive study outcomes 

and atrial fibrillation recurrence outcomes and patient age are 

reported using age as a continuous variable.

– A clear relationship between age and select CABANA outcomes was 

identified whereby the relative benefit of catheter ablation compared 

to drug therapy was greatest for younger patients and declined with 

advancing age; catheter ablation was superior to drug therapy to 

reduce AF recurrence across age groups.

• Clinical Implications

– The evidence for a prognostic benefit from catheter ablation in AF 

was strongest in younger patients.

– Regardless of age, patients with symptomatic atrial fibrillation for 

whom a rhythm control strategy is preferred and who have drug 

intolerance or inefficacy, catheter ablation is a reasonable treatment 

strategy.
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Figure 1: 
Treatment Effect on Primary Outcome as a Function of Age as a Continuous Variable.

The relative risk reduction with catheter ablation vs drug therapy as a function of age as a 

continuous variable for the primary composite outcome of death, disabling stroke, serious 

bleeding, or cardiac arrest. The figure shows the adjusted hazard ratio as a solid black line 

with the 95% confidence intervals represented as the shaded area. The drug arm is used as 

reference group. aHR=adjusted hazard ratio, CI=confidence interval
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Figure 2: 
Four-Year Kaplan-Meier Event Rates and Unadjusted and Adjusted Hazard Ratios 

by Intention-to-Treat Age Subgroups. AF=atrial fibrillation, CI=confidence interval, 

CIF=cumulative incidence function, CV=cardiovascular, HR=hazard ratio, KM=Kaplan-

Meier
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Figure 3: 
Treatment Effect on Total Mortality as a Function of Age as a Continuous Variable.

The relative risk reduction with catheter ablation vs drug therapy as a function of age as a 

continuous variable for total mortality. The figure shows the adjusted hazard ratio as a solid 

black line with the 95% confidence intervals represented as the shaded area. The drug arm is 

used as reference group. aHR=adjusted hazard ratio, CI=confidence interval.
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