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Abstract
Purpose of Review Atrial fibrillation (AF) and heart failure (HF) are commonly encountered clinical disorders that often 
co-exist, accelerating disease progression and adverse outcomes. It is known that restoration of sinus rhythm positively 
impacts this population; however, the complex comorbidity profile associated with HF introduces intricacies not encountered 
in other patient populations. The current review focuses on the safety and efficacy of an interventional-based management 
for atrial tachyarrhythmias in HF.
Recent Findings While pharmacotherapy has been the standard treatment of cardiac dysrhythmias in the HF population, 
recent evidence suggests catheter ablation is more effective and causes less harm than antiarrhythmic drugs (AADs) in the 
HF population.
Summary For the maintenance of sinus rhythm, catheter ablation results in improved freedom from recurrent arrhythmia, 
with secondary benefit on mortality and hospitalization in those with HF and reduced ejection fraction. For those with 
permanent AF, cardiac resynchronization therapy and atrioventricular junction ablation result in improved quality of life, 
physical functioning, and cardiac function.

Keywords Atrial fibrillation · Antiarrhythmic drugs · Ablation · Catheter ablation · Heart failure · Cardiomyopathy

Introduction

Atrial fibrillation (AF) and heart failure (HF) are colliding 
global cardiovascular epidemics. AF and HF are individually 
responsible for impaired quality of life, risk of hospitaliza-
tion, and mortality. However, when AF and HF co-exist, 
disease progression accelerates and the adverse outcomes 
are magnified, leading to incrementally higher healthcare 
expenditure [1–4]. Given the complexities of this unique 
population, optimal patient management requires a com-
prehensive, patient-centered approach including optimiza-
tion of co-morbidities, goal-directed HF therapies, stroke 

prevention, and heart rhythm management. While restora-
tion of sinus rhythm positively impacts this population, the 
comorbidity profile introduces complexities not experienced 
in other patient populations. Catheter ablation is more effec-
tive and causes less harm than antiarrhythmic drugs (AADs) 
in the HF population in multiple randomized trials and meta-
analyses [5–14, 15••]. The current review focuses on the 
safety and efficacy of an interventional-based management 
for atrial tachyarrhythmias in HF.

Atrial Fibrillation and Heart Failure—
Epidemiology

AF is the most common sustained cardiac arrhythmia, affect-
ing approximately 3% of the general population [16]. HF simi-
larly affects approximately 2% of the overall population, with 
approximately half of those affected by HF with reduced ejec-
tion fraction (HFrEF) and half having HF with preserved ejec-
tion fraction (HFpEF) [17]. AF and HF coexist through vary-
ing degrees of shared risk factors (e.g., hypertension, diabetes) 
and interacting causal mechanisms (e.g., tachycardia-induced 

This article is part of the Topical Collection on Devices

 * Jason G. Andrade 
 Jason.andrade@vch.ca

1 University of British Columbia, 2775 Laurel St, Vancouver, 
BC V5Z 1M9, Canada

2 Center for Cardiovascular Innovation, Vancouver, Canada
3 Montreal Heart Institute, Université de Montréal, Montreal, 

Canada

/ Published online: 30 March 2022

Current Heart Failure Reports (2022) 19:126–135

http://crossmark.crossref.org/dialog/?doi=10.1007/s11897-022-00543-4&domain=pdf


cardiomyopathy). For both conditions, the incidence is greater 
among men and increases significantly with age [16–18]. The 
incidence of HF in patients with primary AF is estimated at 
3.3% per year [19]. Conversely, the incidence of AF in patients 
with primary HF is estimated at 5.8% per year [19]. While 
the incidence of AF and HF have individually been relatively 
stable over time, the overall prevalence of each disease has 
been increasing due to population-aging (AF) or the improved 
survival associated with goal-directed medical therapy (HF).

In the large clinical trials in patients with HF, the preva-
lence of AF increases with HF severity, from < 5% in New 
York Heart Association (NYHA) functional class I–II, 
10–30% in NYHA functional class II–III, and 30–50% in 
patients with NYHA functional class III–IV symptoms. Sim-
ilarly, large, randomized AF trials have observed a preva-
lence of HF ranging from 22 to 63%.

Atrial Fibrillation and Heart Failure—
Pathophysiology

The heterogeneous conditions of AF and HF often repre-
sent the zenith of several adverse cardiovascular conditions 
and potentially represent “chamber-specific expressions” 
of a more diffuse myopathic process. In other words, the 
multifactorial cellular abnormalities may manifest as pre-
dominantly electrical abnormalities (e.g., fibrillation) in the 
atria and structural/functional abnormalities (e.g., systolic/
diastolic dysfunction) in the ventricles. In addition, there are 
several mechanisms through which these disorders may per-
petuate each other in reciprocal fashion (Fig. 1). AF impairs 
cardiac function through a combination of uncontrolled 
ventricular rate (predisposing to tachycardia-mediated car-
diomyopathy), suboptimal ventricular filling which is exag-
gerated by limited ventricular compliance, and irregularity 
of contraction. Vis-à-vis, HF induces AF predominantly 
through left atrial dilation and structural remodeling (atrial 
fibrosis induced by elevated ventricular filling pressures, 
functional valvular regurgitation, and renin–angioten-
sin–aldosterone system-induced volume retention), with a 
lesser contribution from electrical remodeling (anisotropy, 
conduction delay, and attenuation of action-potential dura-
tion) and alteration in cellular calcium handling. In aggre-
gate, these changes lead to a combination of arrhythmogenic 
triggered activity, AF perpetuation (e.g., re-entry), and con-
tractile dysfunction.

Rate Versus Rhythm Control in AF and HF

Given the poor outcomes in patients with concomitant HF 
and AF, it seemed intuitive that restoration of sinus rhythm 
would improve outcomes. However, eight large clinical tri-
als including 7499 patients have not proven pharmacologic 

rhythm control to be superior to rate control. Specifically, 
these trials demonstrated no significant difference in all-
cause mortality (RR 0.95, CI 0.86–1.05), cardiovascular 
mortality (RR 0.99, CI 0.87–1.13), or arrhythmic/sudden 
death (RR 1.12, CI 0.91–1.38) when patients were rand-
omized to pharmacologic rate control versus pharmacologic 
rhythm control [20]. However, only one of these trials, the 
Rhythm Control versus Rate Control for Atrial Fibrilla-
tion and Heart Failure (AF-CHF) trial, specifically exam-
ined the HF population. This trial enrolled a population of 
1376 patients with nonvalvular AF (67% persistent, 33% 
paroxysmal) and HFrEF (left ventricular ejection fraction 
(LVEF) ≤ 35% and NYHA class II–IV symptoms in the 
past 6 months) [21]. Medical therapy for HF and AF was 
consistent with the era, with > 90% use of ACE-inhibitors, 
beta-blockers, and warfarin. The predominant AAD was 
amiodarone. After a mean follow-up of 37 months, rhythm 
control did not reduce the primary endpoint of cardiovascu-
lar mortality (HR 1.06, 95% CI 0.86–1.30; P = 0.59) or the 
secondary outcomes of worsening heart failure (HR 0.87, 
95% CI 0.72–1.06, P = 0.17), or all-cause mortality (HR 
0.97, 95% CI 0.80–1.17, P = 0.73).

While pharmacologic rhythm control had little benefit 
in these trials, several key features merit consideration. 
First, the trial populations were minimally symptomatic, 
limiting generalizability to a symptomatic HF population. 
Second, these trials evaluated AADs as the means to main-
tain sinus rhythm. These agents are relatively ineffective at 
maintaining sinus rhythm, particularly for more advanced 
forms of AF such as patients with concomitant HF. As such, 
the lower cumulative person-time in sinus rhythm would 
serve to diminish the apparent treatment effect associated 
with sinus rhythm maintenance. The net benefit is further 
reduced by the non-cardiac and cardiac toxicities of AADs, 
including proarrhythmia, conduction block, and nega-
tive inotropy, all of which pose a relatively greater risk in 
patients with HF. Conceptually, this was demonstrated in 
the time-dependent “on-treatment” analysis of Atrial Fibril-
lation Follow-up Investigation of Rhythm Management 
(AFFIRM) trial, in which sinus rhythm was associated with 
a lower risk of death (hazard ratio 0.53; 95% CI 0.42–0.70; 
p < 0.001) but the use of pharmacologic rhythm control was 
associated with increased risk of death (hazard ratio 1.50; 
95% CI 1.18–1.89; p < 0.001) [22]. Maintenance of sinus 
rhythm was also associated with significantly lower mortal-
ity in Danish Investigators of Arrhythmia and Mortality on 
Dofetilide (DIAMOND; RR = 0.44 for all-cause mortality; 
95% CI 0.30–0.64; P < 0.0001), Veterans Affairs Conges-
tive Heart Failure Survival Trial of Antiarrhythmic Therapy 
(CHF-STAT; 62.5% vs. 34.2% 1 year survival in SR vs. AF; 
P = 0.04), and the Effect of Dronedarone on Cardiovascu-
lar Events in Atrial Fibrillation (ATHENA; HR for cardio-
vascular mortality 0.71; 95% CI 0.51–0.98; P = 0.03) trials 
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[23–25]. However, it is possible that these associations may 
represent unadjusted confounding, as maintenance of sinus 
rhythm may be a marker of less severe underlying pathology.

Catheter Ablation to Maintain Sinus Rhythm

The options for AAD therapy in patients with HF are lim-
ited due to the increased mortality associated with the use 
of class Ic agents and dronedarone in this population [26, 
27]. Moreover, multiple randomized controlled trials in the 

non-HF population have demonstrated catheter ablation to 
be superior to AAD therapy as both an initial (“first-line”) 
and “second-line” therapy, suggesting that ablation may be 
the preferred therapeutic option to maintain sinus rhythm 
[28, 29•]. A general approach to AF management in patients 
with HF is presented in Fig. 2.

Catheter Ablation in Patients with HFrEF

In patients with HF and AF, several randomized trials have 
demonstrated clinically important improvements in QoL, 

Fig. 1  Pathophysiological interactions between AF and HF. Atrial 
fibrillation (AF) and heart failure (HF) commonly co-exist, with 
interacting causal mechanisms driving the occurrence of each condi-
tion. Shared risk factors include advanced age, hypertension, diabe-

tes, obesity, sleep apnea, and chronic kidney disease. Legend: atrial 
fibrillation (AF); atrioventircular (AV); heart failure (HF); pulmonary 
vein (PV)
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exercise tolerance, and LV function with catheter ablation 
compared to pharmacological rate-control or rhythm-control 

strategies (Table 1) [5–14, 15••]. Collectively these studies 
demonstrate a single procedure success (e.g., elimination of 
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any atrial tachyarrhythmia episode lasting more than 30 s) of 
40–69% [5–14, 15••]. Beyond arrhythmia recurrence, catheter 
ablation of AF in patients with HFrEF was associated with 
improvement in LVEF (mean improvement 4.5–18%), exer-
cise performance (mean improvement in  VO2 max 3 ml/kg/
min), 6-min walk distance (mean improvement of 20–70 m), 
quality of life (33% average improvement in Minnesota Living 
with Heart Failure [MLHF] Questionnaire score), and bio-
markers (e.g., B-type natriuretic peptide) [5–14, 15••]. For 
each outcome, patients who maintained sinus rhythm experi-
enced improved outcomes relative to those with arrhythmia 
recurrence.

However, a truer measure of the utility of catheter ablation 
in HFrEF patients with AF is objective mortality and hos-
pitalization outcomes. Recently, these outcomes have been 
evaluated in three large randomized controlled trials [9, 13, 
31]. The Ablation Versus Amiodarone for Treatment of Per-
sistent Atrial Fibrillation in Patients With Congestive Heart 
Failure and an Implanted Device (AATAC) trial randomized 
203 patients with New York Heart Association functional 
class II to III heart failure and an LVEF < 40% to catheter 
ablation (n = 102) or amiodarone rhythm control (n = 101) 
[9]. After a minimum follow-up of 24 months, patients in the 
ablation group had a significantly greater freedom from recur-
rent AF (70% vs. 34%; P < 0.001). In addition, the secondary 
endpoints of unplanned hospitalization and all-cause mortal-
ity were both significantly reduced (8% vs. 18%; P = 0.037, 
and 31% vs. 57%; P < 0.001, respectively), corresponding to a 
NNT of 3.8 for unplanned hospitalization and 10 for all-cause 
mortality. The Catheter Ablation for Atrial Fibrillation with 
Heart Failure (CASTLE-AF) trial randomized patients with 
symptomatic paroxysmal or persistent AF, New York Heart 
Association class II–IV heart failure, and an LVEF ≤ 35% 
to catheter ablation (179 patients) or medical therapy (184 

patients) [13]. All patients had a cardiac implantable device 
(ICD or CRT-ICD). After a median follow-up of 37.8 months, 
patients in the ablation group were significantly less likely 
to meet the primary composite end point of all-cause mor-
tality or heart failure admission (16.1% absolute reduction; 
HR 0.62; 95% CI 0.43–0.87; p = 0.006). Similar to AATAC, 
all-cause mortality (HR 0.53; 95% CI 0.32–0.86) and HF 
hospitalization (HR 0.56; 95% CI 0.37–0.83) were signifi-
cantly reduced. In contrast, the Randomized Ablation-based 
atrial Fibrillation rhythm control versus rate control Trial in 
patients with heart failure and high burden Atrial Fibrillation 
(RAFT-AF) trial enrolled patients with AF and HFpEF as 
well as HFrEF [31]. A total of 411 patients were randomized 
to catheter ablation (n = 214) or rate-control (n = 197). At 
a median follow-up duration of 37.4 months, there was no 
significant difference in the primary composite outcome of 
death and HF events (23.4% for rhythm-control vs. 32.5% 
for rate-control respectively; HR 0.71, 95% CI 0.49–1.03, 
p = 0.066). In contrast to AATAC and CASTLE-AF, there 
was no difference in all-cause mortality (13.6% vs. 17.3%; 
p = 0.35), or HF events (17.8% vs. 24.4%; p = 0.12). How-
ever, in aggregate, the AATAC, CASTLE-AF, and RAFT-AF 
studies demonstrate that catheter ablation is associated with 
a consistent and significant reduction in mortality (RR 0.61; 
95% CI 0.45, 0.82; P < 0.001) and HF events (RR 0.61; 95% 
CI 0.50, 0.75; P < 0.001).

Importantly, the use of invasive arrhythmia monitoring 
has demonstrated that the clinical benefit associated with 
catheter ablation is not dependent on the “complete” elimi-
nation of AF. For example, in the CASTLE-AF Study an 
AF burden (percentage time in AF) of < 5% was associated 
with a more than 3 times significantly greater freedom from 
all-cause mortality or HF hospitalization at 1 year, when 
compared to greater AF burdens. It is hypothesized that the 
reduction in AF burden facilitates improvement in cardiac 
hemodynamics (e.g., cardiac output), autonomic nervous 
system performance, and reverse remodeling. It is possible 
that this observation may also explain the lack of benefit 
observed with pharmacological rate control, as this thera-
peutic approach does not impact AF burden.

Catheter Ablation in Patients with HFpEF

There is relatively limited evidence supporting catheter ablation 
in the HFpEF population. The Study Using Invasive Haemo-
dynamic Measurements Following Catheter Ablation For AF 
And Early HFpEF (STALL AF-HFpEF) evaluated symptomatic 
AF patients with HFpEF (defined LVEF ≥ 50% with a resting 
pulmonary capillary wedge pressure (PCWP) of ≥ 15 mmHg or 
exercise PCWP of ≥ 25 mmHg) [32]. At 12 ± 6 months post-
ablation 9 of the 20 HFpEF patients undergoing AF ablation 
no longer fulfilled the criteria for HFpEF. Patients remain-
ing arrhythmia free showed significant improvements in peak 

Fig. 2  Treatment options for patients with concomitant AF and HF. 
The approach to managing atrial fibrillation (AF) and heart failure 
(HF) includes management of precipitants and co-morbid risk condi-
tions, stroke prevention therapies, and optimization of goal-directed 
heart failure therapies. The rhythm management in an HF patient 
depends on the prevention (acute vs. chronic), the specific arrhyth-
mia (atrial flutter vs. fibrillation), and the clinical categorization 
(paroxysmal vs. persistent vs. permanent). In general, sinus rhythm 
maintenance is preferred in newly diagnosed AF, and symptomatic 
patients with HF. When sinus rhythm is desired catheter ablation to 
achieve pulmonary vein isolation (PVI) is the preferred therapeutic 
strategy, being strongly preferred in those with tachycardia-induced 
cardiomyopathy and in those where antiarrhythmic drugs have failed. 
Atrioventricular junction (AVJ) ablation is a reasonable strategy for 
those with a pre-existing biventricular pacemaker-defibrillator or in 
those with permanent AF when heart rate (HR) cannot be controlled. 
Legend: AF, atrial fibrillation; AFL, atrial flutter; CV, cardioversion; 
DCCV, electrical cardioversion; LVEF, left ventricular ejection frac-
tion; HF, heart failure; HFpEF, heart failure with preserved ejection 
fraction; HFrEF, heart failure with reduced ejection fraction; ND-
CCB, non-dihydropyridine calcium channel blocker; OAC, oral anti-
coagulation

◂
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exercise PCWP, serum BNP, and quality of life scores (MLHF 
and Atrial Fibrillation Effect on QualiTy-of-Life questionnaire 
[AFEQT]). Conversely, those with recurrence did not demon-
strate improvements in peak exercise PCWP or MLHF score. 
Similar findings were observed in a retrospective analysis from 
Rattka et al., whereby catheter ablation was associated with 
symptomatic improvement (average NYHA class improved 
from 2.6 ± 0.7 to 1.7 ± 0.9; P < 0.001), reduction in mean NT-
proBNP (1840 ± 2115 pg/mL to 824 ± 1095 pg/mL), and regres-
sion of echocardiographic diastolic dysfunction [33].

The multinational, randomized Catheter Ablation vs. Anti-
arrhythmic Drug Therapy for Atrial Fibrillation (CABANA) 
trial, which was the largest randomized trial of catheter abla-
tion versus medical therapy, observed no significant difference 
in the primary composite endpoint of death, stroke, bleeding, 
and cardiac arrest (hazard ratio 0.86; 95% CI, 0.65–1.15; 
P = 0.30), nor the individual endpoints of mortality (hazard 
ratio 0.85; 95% CI 0.60–1.21; P = 0.38) or stroke (hazard ratio 
0.42; 95% CI 0.11–1.62; P = 0.19) [34]. However, pre-specified 
subgroup analysis of 778 patients with clinical heart failure 
(defined as ≥ NYHA Class II symptoms) observed a signifi-
cant reduction in the primary composite endpoint (HR 0.64; 
95% CI, 0.41–0.99) and all-cause mortality (HR 0.50, 95% CI 
0.33–0.96) with ablation, as compared to medical therapy [14]. 
In addition, patients undergoing catheter ablation had a lower 
rate of arrhythmia recurrence, lower non-invasive AF burden, 
and improved QoL and symptom score. While this pre-speci-
fied substudy did not specifically examine the HFpEF popula-
tion, it is worth noting that > 90% of the included patients had a 
LVEF of ≥ 40% (~ 80% having an LVEF ≥ 50%). Contrariwise, 
in the RAFT-AF study, which used a more stringent definition 
of HFpEF, the primary outcome was reduced less in those with 
HFpEF (HR 0.88, 95% CI 0.48–1.61; p = 0.67), compared to 
HFrEF (HR 0.63, 95% CI 0.39–1.02; p = 0.059).

Catheter Ablation in Patients with HF—Summary

In aggregate, the evidence suggests that patients with AF and 
HFrEF have a better clinical outcome with catheter ablation 
rather than with pharmacological rhythm or rate control, with 
a consistent and significant reduction in arrhythmia recur-
rence, mortality, and hospitalizations. Conversely, while it is 
reasonable to conclude that catheter ablation in the HFpEF 
population is effective in reducing arrhythmia recurrence, the 
effect of catheter ablation on mortality outcomes or HF hospi-
tal admissions is less clear for those with HFpEF [5].

Catheter Ablation for Rate Control

Pharmacotherapy for long-term control of ventricular 
rate revolves around agents with negative dromotropic 
properties such as beta-blockers and non-dihydropyridine 
calcium channel blockers (ND-CCBs, verapamil, and 
diltiazem). Beta-blockers and ND-CCBs are first-line 
options in patients with LVEF > 40%, but contraindicated 
in those with HFrEF due to their negative inotropic prop-
erties [35]. In the population with AF and HFrEF, max-
imally-tolerated doses of evidence-based beta-blockers 
(extended-release metoprolol succinate, bisoprolol, carve-
dilol) remain first-line therapy for rate-control, although 
the benefits of beta-blockade, beyond ventricular rate con-
trol, are uncertain [36, 37]. Moreover, almost all of the 
evidence guiding clinical decision-making for ventricular 
rate-control targets has been acquired in patients with pre-
served LVEF. In unselected patients with AF and HFrEF, 
it is reasonable to target a resting heart rate of < 100 bpm, 
although this target should be individualized to symptoms 
and hemodynamics [38].

For AF patients with a cardiac resynchronization (CRT) 
device, the goal is to maximize biventricular pacing rather 
than to target a specific heart rate [35]. In the AF popula-
tion, the irregularity of the ventricular response interferes 
with the ability to deliver optimal resynchronization, even 
at “controlled” heart rates, with a consequent increase in 
mortality [39]. Rhythm control (as above) or atrioventricu-
lar junction (AVJ) ablation should be considered in those 
unable to achieve a high percentage of biventricular pac-
ing despite medical optimization. In addition to optimizing 
CRT delivery, AVJ ablation ensures reliable ventricular rate 
control and regularization of the RR intervals. The observa-
tional CERTIFY study examined patients with permanent 
AF and HF (LVEF ≤ 35%, NYHA III or ambulatory IV, 
QRS ≥ 120 ms) undergoing CRT plus AVJ ablation (n = 443) 
or CRT plus pharmacological rate-control (n = 895), and 
compared them to patients undergoing CRT in sinus rhythm 
[40]. Over a median follow-up of 37 months, the primary 
endpoint of all-cause mortality was similar for the AVJ 
ablation group and patients in sinus rhythm (6.8 vs 6.1 per 
100-person-years, P = NS), but higher with pharmacologi-
cal rate-control (11.3, p < 0.0001). A meta-analysis of 6 
observational studies including 768 patients with AF, left 
ventricular dysfunction (LVEF ≤ 35%), symptomatic HF, 
and a CRT device reported that AVJ ablation was associ-
ated with lower all-cause (RR 0.42; 95% CI, 0.26–0.68; 
P < 0.001) and cardiovascular mortality (RR 0.44; 95% CI, 
0.24–0.81; P = 0.008), and a greater improvement in NYHA 
class (− 0.34; 95% CI, − 0.56 to − 0.13; P = 0.002), when 
compared to medical rate-control [41]. Similarly, a pooled 
analysis of two randomized trials and one prospective 
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observational study observed reductions in all-cause hospi-
talizations (incidence rate ratio 0.57 (0.41–0.79), P < 0.001) 
and ICD therapies (incidence rate ratio of 0.18 (0.10–0.32), 
P < 0.001 for appropriate and inappropriate defibrillator 
shocks) with AVJ ablation vs. medical rate control [42]. 
However, the predominantly observational nature of these 
studies renders them at risk of significantly confounding 
(e.g., significant differences were noted in patients selected 
for AVJ ablation vs. alternate therapy).

In those without a traditional indication for CRT (i.e., a 
narrow QRS), AVJ ablation and pacemaker implantation 
significantly improved symptoms and QOL compared to 
medical therapy, despite no significant changes in exercise 
capacity or functional status (e.g., treadmill exercise or  VO2 
max) [43, 44]. The APAF-CRT trial compared AVJ ablation 
plus CRT to pharmacological rate control (target resting heart 
rate < 110 bpm) in 102 patients with symptomatic permanent 
AF (> 6 months), narrow QRS (≤ 110 ms), and at least one 
hospitalization for HF in the previous year [45]. The primary 
composite outcome of death due to HF, hospitalization due 
to HF, or worsening HF occurred in 10 patients (20%) of 
the AVJ ablation group vs. 20 patients (38%) in the phar-
macotherapy group (HR 0.38, 95% CI 0.18–0.81, P = 0.013). 
The individual endpoint of all-cause mortality occurred in 7 
patients (11%) in the AVJ ablation group vs. 20 patients (29%) 
in the pharmacotherapy group [HR 0.26, 95% CI 0.10–0.65; 
P = 0.004] [46]. In addition, the AVJ ablation group showed 
a 36% decrease in symptoms and physical limitations of 
AF at 1-year follow-up (P = 0.004). Patients with a baseline 
EF < 35% and those with more symptomatic AF were more 
likely to benefit from AVJ ablation combined with CRT.

Taken together, these studies suggest that it is reason-
able to focus on rhythm control in those patients capable of 
maintaining sinus rhythm, as outlined in the PABA-CHF 
trial, which demonstrated AF ablation to be superior to AVJ 
ablation at improving quality of life, physical functioning, 
and LVEF [8]. However, in those with treatment-resistant or 
permanent AF, AVJ ablation combined with cardiac resyn-
chronization therapy is a reasonable treatment option [47].

Atrial Flutter

While both AF and atrial flutter (AFL) may co-exist in the 
same patient, more than 70% of patients with atrial flut-
ter do not experience AF, and less than 10% with AF are 
also diagnosed with atrial flutter. Atrial flutter is patho-
physiologically distinct from AF, usually involving a 
single macroreentrant circuit rotating around a large cen-
tral obstacle (classified as “typical” if counter-clockwise 
cavo-tricuspid isthmus-dependent, or “atypical” when 

non-counterclockwise cavo-tricuspid isthmus-dependent or 
arising from scar related to prior heart surgery or catheter 
ablation). Furthermore, in contrast to AF, the incidence and 
prevalence of atrial flutter in the HF population is less well 
described.

A recent systematic review examined the relationship 
between atrial flutter and HF [48]. The authors noted that 
none of the 65 studies study included in the review described 
the incidence or prevalence of atrial flutter in unselected 
patients with HF. Conversely, in patients with atrial flutter, 
the prevalence of HF ranges from 6 to 56%, with the preva-
lence being higher in patients with established (14 to 56%) 
compared with newly diagnosed atrial flutter (6 to 28%).

For atrial flutter, the preferred therapeutic intervention is 
catheter ablation given the relatively high success rate and 
relatively low rate of peri-procedural complications. In unse-
lected patients, the acute and long-term success rate is above 
90%, which is significantly more effective than pharmaco-
logical rhythm control. In those with HF, the immediate pro-
cedural success has been observed to be 87 to 100%, with 
longer-term rates of atrial flutter recurrence between 5 and 
30% [48]. In addition, catheter ablation of atrial flutter reduces 
the risk of developing AF and improves symptom status and 
QOL, with observational evidence suggesting that catheter 
ablation of atrial flutter is associated with significant mortality 
benefit [48]. Specifically, an analysis from the Loire Valley 
AF project demonstrated that patients with atrial flutter under-
going cavotricuspid isthmus ablation (n = 875) had a lower 
risk of all-cause mortality (HR 0.55, 95% CI 0.36 to 0.84, 
p = 0.006) and stroke/systemic embolism (HR 0.53, 95% CI 
0.30 to 0.92, p = 0.02) [49•]. Similar results were observed in 
a matched cohort of 3784 patients with atrial flutter from Tai-
wan’s National Health Insurance database and Death Registry 
[50]. After a mean follow-up of 8 years, patients undergoing 
catheter ablation for atrial flutter had a significantly lower 
adjusted risk of all-cause mortality (HR 0.68, P < 0.001), car-
diovascular death (HR 0.78, P = 0.001), HF hospitalization 
(HR 0.84, P = 0.01), and stroke (HR 0.80, P = 0.01).

Conclusion

AF and HF are common chronic conditions. The evolution of 
our understating of how these entities influence and interact 
has influenced proposed therapies. In this patient popula-
tion, catheter ablation has become an increasingly relevant 
therapy, improving LVEF, quality of life, and exercise tol-
erance, while reducing hospitalizations, arrhythmia recur-
rence, and mortality.
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