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Abstract

Heart failure (HF) and AF frequently coexist and are involved in a vicious cycle of adverse pathophysiologic interactions. Applying
treatment algorithms that have been validated in the general AF population to patients with AF and HF may be fraught with risks and
lack effectiveness. While firm recommendations on using catheter ablation for AF do exist, the subset of patients also suffering from HF
needs to be further evaluated. Observational data indicate that a significant number of ablation procedures are performed in patients
with coexistent HF. Initial randomised data on outcomes are encouraging. Apart from sinus rhythm maintenance, benefits have been
observed in terms of other significant endpoints, including left ventricular ejection fraction, quality of life, exercise capacity and hospital
readmissions for HE. Limited existing data on survival are also promising. In the present article, observational and randomised studies

along with current practice guidelines are summarised.

Keywords

Pulmonary vein isolation, radiofrequency, cryoballoon, cryoablation, catheter ablation, systolic heart failure, atrial fibrillation

Disclosure: The authors have no conflicts of interest to declare.

Received: 11 July 2018 Accepted: 28 October 2018 Citation: Arrhythmia & Electrophysiology Review 2018;7(4):265-72. DOLI: https://doi.org/10.15420/aer.2018.41.2
Correspondence: Georgios Giannopoulos, Department of Cardiology, Athens General Hospital ‘G Gennimatas’, 154 Mesogeion Ave, 115 27, Athens, Greece.

E: ggian@med.uoa.gr

Heart failure (HF) and AF share common pathophysiologic pathways
and often coexist." Indeed, HF has been identified as the strongest
predictor of AF in a Framingham Heart study population-based cohort.?
Moreover, HF and AF are involved in a vicious pathophysiological
interplay. HF promotes AF mainly through raised atrial filling pressures,
abnormal calcium handling, neurohormonal activation and adrenergic
stimulation.® Conversely, AF promotes HF through rapid ventricular rates,
heart rate and pulse volume irregularity, and loss of left atrial kick.®

Optimal management (rate and rhythm control) of such patients is
a point of debate. This subgroup is usually older and suffering from
a range of comorbidities that may complicate therapeutic decisions.
Meanwhile, over the last two decades catheter ablation (CA) has
emerged as a treatment option for AF and has been widely utilised
in clinical practice, which has been reflected in recent clinical
practice guidelines. Congestive HF patients were under-represented in
available trials on CA in AF, despite the fact that HF patients constitute
a significant subset of the AF population.* However, a range of studies
have recently reported encouraging results, although there is a lack
of standardisation in research protocols and result reporting. In the
present article we aim to critically summarise data on CA in patients
suffering from both HF and AR

Methods

Data for this article were collected through literature searches in
PubMed, and searching the clinicaltrials.gov database to identify
of any ongoing studies. The search query used was: ‘ablation’
(AND) ‘fibrillation” (AND) ‘failure’. Original articles and meta-analyses
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published in English reporting CA for AF in the setting of HF were
considered eligible, and no publication year restrictions were applied.
Additionally, the ‘snowball’ procedure was followed, i.e. references in
the initially selected articles were scrutinised for identification of any
other related studies. Guidelines, expert consensus documents and
position statements on AF were scrutinised.

Results

Non-randomised Studies

A total of 22 observational studies on CA in HF were identified,
evaluating 1,601 patients and 3,763 controls.>? These studies
provided significant data on the safety and efficacy of CA procedures
in this special population, which can be considered as high risk.
A marked heterogeneity in their design and choice of controls (in
addition to their non-randomised design) does not allow for firm
conclusions to be drawn. In most of the studies, patients with AF and
HF undergoing CA were compared with patients undergoing CA for AF
who did not have HF (rather than AF/HF patients treated medically).
As a result, non-randomised studies have mostly addressed the
issue of whether HF negatively affects CA feasibility and safety to an
unacceptable extent.

The main findings of these non-randomised studies are summarised
in Table 1 and will not be discussed in detail. As an overall appraisal,
CA was found to be feasible and safe in patients with AF and HF. Sinus
rhythm maintenance rates were quite heterogeneous, reported at a
range of 26-73 % after a single procedure and 33-96 % after multiple
procedures, which was not too distant from rates reported in control

Access at: www.AERjournal.com 265



Clinical Review: Electrophysiology and Ablation

Table 1: Non-Randomised Observational Studies Evaluating Catheter Ablation for AF in Left Ventricular Systolic
Dysfunction

Author Sample Study Group Control Group  Follow- Outcomes

Size (AF Patients LB study Group control

(Control) uUndergoing CA (months) Group

Age NICM with...) -
Exercise LVEF SR (%); SR (%);
(years) (%)
Capacity sp (mp) sp (mp)
Chen et al. 94 (283) 36 56 20 27 + Normal EF 14 1 NR NR NS 73 (96) 87 (94)
2004° 0.5
Hsu et al. 58 (58) 35 56 55 23+ EF >45 % 12 1 1 i t 50 (78) 53 (84)
2004¢ 0.5
Tondo et al. 40 (65) 33 57 45 2.8 + EF >40 % 14 1 NR 1 t NR (87) NR (92)
2006”7 0.1
Gentlesk 67 (299) 42 54 82 NR EF =50 % 20 NR NR NR t 63 (86) NR (87)
et al. 2007»
Efremidis 13 (0) 36 54 62 20+ NA 9 NR NR NR i 62 (NR) NA
et al. 2008 0.7
Nademanee 129 (0) 31 67 NR NR NA 27 NR NR NR ? 58 (79) NA
et al. 2008*
Lutomsky 18 (52) 41 56 83 NR EF >50 % 6 NR NR NR i 50 (NR) 73 (NR)
et al. 2008*
De Potter 36 (36) 41 52 50 NR EF >50 % 16 NR NR NR i 50 (70) 56 (70)
et al. 2010*
Choi et al. 15(15) 37 56 67 1.7 = EF <45 %,no CA 16 NR 1 NR 1 46 (73) NA
2010% 0.8 but OMT for rate
control

Chaetal. 111 (157 35 35 87 NR EF >50 % 13 1 NR NR i NR (62) -
2011% isolated

diastolic

dysfunction;,

100 normal)
Anselmino 196 (0) 40 60 40 23+ NA 46 1 i NR 1 45 (62) NA
etal. 2013 0.9
Calvo et al. 97 (561) 40 53 63t NR Normal EF 6 NR NR NR t 70 (83) NR
2013¢
Kucukdurmaz 11 (24) 39 56 100 NR EF >50 % 16 NR NR NR t 51 (NA) 51 (NA)
et al. 2013
Kosiuk et al. 73 (0) 37 59 59 NR NA 40 NR NR NR 1 37 (NR) NA
2014
Nedios et al. 69 (69) 31 60 51 2.4+ Without HF 28 NR t NR t 40 (65) NR (81)
2014 0.5
Bunch et al. 87 (292/213) 27 66 41 NR i. HF withno CA 60 NR NR NR 1 39 (NR) NR
2015% ii. HF without AF
Lobo et al. 31(0) 45 60 61 22+ NA 20 NR 1 NR ? 51(77) NA
2015% 0.6
Rillig et al. 80 (0) 35 62 65 2(2-3) NA 72 NR t NR t 35 (57) NA
2015™
Kato et al. 18 (0) 26 55 44 23+ NA 21 NR 1 NR 1 11 (61) NA
2016 0.5
Ullah et al. 171 (1,102) 34 58 67 23+ EF >45 % without 43 NR 1 NR 1 26 (65) 40 (82)
2016 0.7 HF
Black-Meier 97 (133) 35 67 NR 22+ HF with EF >50 % 12 NR t NR 1 NR (33) NR (34)
etal. 2017 0.7
Geng et al. 90 (304) 42 65 92 27 £ HF — no CA, but 14 MACESs reduced in study group NR (82) NA
20177 0.6 OMT for rate

control

‘In this study, 63 % of the patients suffered from tachymyocardiopathy. Data for overall population (study and control group).

1 = statistically significant improvement; CA = catheter ablation; HF = heart failure, HFrEF = heart failure with reduced ejection fraction, EF = ejection fraction; iDD = isolated diastolic
dysfunction, LVEF = left ventricular ejection fraction;, MACE = major adverse cardiac event, NA = not applicable; NICM = non-ischaemic cardiomyopathy,; NR = not reported,; NS = non-
significant; NYHA = New York Heart Association; OMT = optical medical treatment; QoL = quality of life; SR = sinus rhythm maintenance post single (sp) or multiple (mp) procedures.
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Table 2: Randomised Trials Evaluating Radiofrequency Catheter Ablation for AF in Left Ventricular Systolic Dysfunction

Control Sample Primary Age AF, NICM LVEF Follow-up Study Group Outcomes
Group Size Endpoint (years) paroximal/ (%) (%) (months)
(Control) persistent
(%) SR (%); Change in Functional .
sp (mp) LVEF (%) Capacity Survival

PABA CHF?”  AVNA + 41 (40) Composite of 60 41/59 27 27 6 68 (88)  +8 Improved No deaths in

bi-ventricular LVEF, 6MWD (TTE) 6MWD* either group

pacing and MLWHF
Curing Atrial  Rate control 22 (19) LVEF by CMR 62 0/100 50 36 6 40 (50) NSt (CMR); NSt No deaths in
Fibrillation (CMR), +8 (RNV)  6MWD either group
in Heart 15
Failure® (RNV)
ARC-AF? Rate control 26 (26) VO, max 64 0/100 62 22 12 72(92) NSt (but  Improved 1 death in CA

(RNV) trend VO, max;* group at 11
favouring NS months
CA) 6MWD!
CAMTAF® Rate control 26 (24) LVEF 55 0/100 76 32 6 38(81) +8 Improved 1 deathin
(TTE) VO, max: medical group

AATACH Rhythm 102 (101)  AF recurrence 62 0/100 38 29 24 - (70) +8 Improved CA improved

control (TTE) 6MWD* survival

(amiodarone)
CAMERA- Rate control 33 (33) LVEF 59 0/100 100 35 6 56 (1) +18 NS No deaths in
MRI?2 6MWD1 either group
CASTLE-AF* Rate or 179 (184) Composite of 64 30/70 60 33 60 - (50) +8° Improved CA: All-cause

rhythm any death or (TTE) 6MWD at 12 and CV mortality

control hospitalisation months improved;

for HF hospitalisations
worsening improved

‘Change (i.e. final minus baseline) significantly greater in study versus control group.
‘Change (i.e. final minus baseline) comparable between study versus control group.
/Average AF burden at 6 months was 1.6 + 5.0 %, with an AF burden >10 % in 2 patients.

6MWD = é-minute walk test distance; AVNA = atrioventricular nodal ablation;, CA = catheter ablation; CMR = cardiac magnetic resonance,; CV = cardiovascular; HF = heart failure;
LVEF = left ventricular ejection fraction; MLWHF = Minnesota Living with Heart Failure; NICM = non-ischaemic cardiomyopathy, NR = not reported; NS = non-significant, RF = radiofrequency
ablation utilisation (versus cryoballoon ablation);, RNV = radionuclide ventriculography; SR = sinus rhythm maintenance post single (sp) or multiple (mp) procedures, TTE = transthoracic

echocardiography.

groups of patients with AF without HF. Additionally, post-procedural left
ventricular ejection fraction (LVEF) increase as well as functional status
improvement — as assessed by New York Heart Association (NYHA)
classification and/or self-perceived quality of life questionnaires — were
consistently observed.

Randomised Studies

Seven randomised trials evaluating CA in HF are available to date,
almost half of which are single-centre studies.?-* All of the studies
recruited patients with systolic HF, i.e. with impaired LVEF, and employed
radiofrequency ablation.In four of the studies only patients with
persistent AF were evaluated,®=" while in the rest, both paroxysmal
and persistent — including long-standing persistent — AF patients were
included.® In four studies CA was compared with rate control, -
while in the rest the control arm involved a rhythm control strategy or
best medical treatment according to current guidelines with an effort
to maintain sinus rhythm (Table 2).3%

Pulmonary Vein Isolation versus Rate Control

Atrioventricular node ablation (AVNA) and subsequent (bi-)ventricular
pacing may be perceived as an extreme form of rate control
in AF management. CA is currently the cornerstone of rhythm
control approaches. The Atrial Fibrillation Follow-up Investigation of
Rhythm Management (AFFIRM) study and its sub-analyses implied that
neither rate nor rhythm control may be considered to be a superior
approach, as the beneficial effect of sinus rhythm maintenance in the
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rhythm control arm was essentially counteracted by anti-arrhythmic
medication side-effects.

Following this line of thought, the Pulmonary Vein Antrum Isolation
versus AV Node Ablation with Bi-Ventricular Pacing for Treatment of
Atrial Fibrillation in Patients with Congestive Heart Failure (PABA CHF)
trial investigators evaluated CA versus AVNA plus bi-ventricular pacing
with an implantable cardioverter/defibrillator in patients with AF and
concomitant systolic HE?” A total of 41 patients (60 years old; 95 %
males) were treated with CA versus 40 patients (61 years old; 88 %
males) treated with AVNA and bi-ventricular pacing in this randomised,
multicentre, open-label study. The CA group consisted of patients with
a mean LVEF of 28 %. At 6 months sinus rhythm maintenance was
observed in 68 % of patients after a single ablation procedure (88 %
after multiple procedures). LVEF was significantly improved in the CA
group (from 27 % at baseline to 35 % at 6 months), while in the rate-
control group LVEF was comparable between baseline and follow-up.
Additionally, left atrial diameter, 6-minute walk distance (6MWD) and
self-perceived quality of life changes also favoured CA over AVNA plus
bi-ventricular pacing. Complications were comparable in the two groups.
Of note, patients with non-paroxysmal AF benefited more in terms of
LVEF than those with paroxysmal AR

A number of other small, inconclusive studies have been published.

A randomised, single-centre study by MacDonald et al. found that
the LVEF change at 6 months (evaluated with MRI) was comparable in
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the two groups.? In the Assess Catheter Ablation Versus Rate Control
in the Management of Persistent Atrial Fibrillation in Chronic Heart
Failure (ARC-AF trial) LVEF improved significantly in both the CA and
rate control groups, but the magnitude of change was comparable
between groups.”? The Catheter Ablation Versus Medical Treatment of
Atrial Fibrillation in Heart Failure (CAMTAF) trial reported an increase
in LVEF in the CA group in contrast to the medical management group
in which a decrease was observed, accompanied by improvements
in peak oxygen consumption, brain natriuretic peptide levels, NYHA
classification and self-perceived quality of life.®* Of note, the Catheter
Ablation Versus MEdical Rate Control in Atrial Fibrillation and Systolic
Dysfunction (CAMERA-MRI) trial, a randomised, multicentre study,
evaluated CA versus rate control and reported a significantly greater
improvement in LVEF (as assessed by MRI) in the CA group.® This was
accompanied by favourable outcomes in natriuretic peptides, but not
in functional improvement (as assessed by 6MWD).

Pulmonary Vein Isolation Versus Anti-arrhythmic Drug Therapy

In the Ablation Versus Amiodarone for Treatment of Persistent Atrial
Fibrillation in Patients with Congestive Heart Failure and an Implanted
Device (AATAC) trial, Di Biase et al. investigated the effects of CA (102
patients) versus rhythm control with amiodarone (101 patients) in patients
with persistent AR, dual-chamber ICD or cardiac resynchronisation
therapy defibrillator in the setting of systolic HE®" At 24 months, CA
patients were arrhythmia free at a rate of 70 % (versus 34 % of the
amiodarone-treated patients). Unplanned hospitalisations occurred at a
lower frequency in the CA group (3.8 patients needed to treat in order
t0 avoid one unplanned hospitalisation), while improvements in exercise
capacity (6MWD) and self-perceived quality of life were greater in the CA
group. Finally, a significant 24-month survival benefit was observed in the
CA group (8 % versus 18 %; p=0.004).

The most recent and largest randomised study, Catheter Ablation for
Atrial Fibrillation with Heart Failure (CASTLE-AF), was published in 2018
and had a primary endpoint of a composite of death from any cause
or hospitalisation for worsening HE* In an open-label, randomised trial
Marrouche et al. compared radiofrequency CA (179 patients) with best
medical treatment (rate or rhythm control; 184 patients) in patients with
paroxysmal (30 %) or persistent (70 %) AF and systolic HF. All patients
had an ICD or cardiac resynchronisation therapy defibrillator device
implanted.® The primary study endpoint occurred less frequently in the
CA group (29 % versus 45 %, respectively; p=0.006) at a median follow-
up of 39 months. Aside from this primary analysis, lower total mortality
was observed in the CA group (13 % versus 25 %, p=0.01), along with
lower cardiovascular mortality (11 % versus 22 %, p=0.009). These
benefits were accompanied by lower AF burden, LVEF improvement
and 6MWD increase in the CA group.

Meta-analyses

Six meta-analyses are available to the best of our knowledge; a
summary of their findings is presented in Table 3.3 Absolute LVEF
increase (in the range of +6 % to +13 %) and ‘acceptable’ sinus
rhythm maintenance and procedure-related complication rates are
consistent findings.

The largest meta-analytic cohort (without a control group) to
date has been reported by Anselmino et al.¥ The investigators
included published results from observational and randomised
studies evaluating CA in HF patients plus raw data from CA studies
not primarily designed to evaluate, but which included, patients
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with HF. A total of 1,838 patients (59 years old; LVEF: 40 %, 59 %
non-ischemic cardiomyopathy; follow-up 23 months) undergoing CA
were included but no controls (i.e. patients treated medically) were
evaluated. A significant improvement (13 % absolute increase) in
LVEF was observed. Sinus rhythm (SR) maintenance after multiple CA
procedures was 60 %, with 32 % of the population requiring a redo
procedure. Procedure-related complications were estimated at an
overall rate of 4.2 %.

While three of the available meta-analyses also report results in
controls,only two of them compared patients treated with ablation
versus patients treated medically.®%* Both Al Halabi et al. (four
studies; 111 ablation treated versus 108 medically treated patients)
and Zhu et al. (three studies; 71 ablation treated versus 68 medically
treated patients) concluded that ablation is superior to medical
treatment in terms of LVEF and functional improvement in AF patients
with depressed LVEFR®% Of note, these two meta-analyses included all
available randomised studies at the time of their publication.

Guidelines: Consensus Documents

The most recent recommendation is the 2017 expert consensus
statement on catheter and surgical ablation of AF. The experts suggest
that it is reasonable that AF ablation should be offered in selected HF
patients under the same criteria as if HF was not present (Class Ilb;
level of evidence: B-R).*

The 2016 European Society of Cardiology (ESC) guidelines for the
management of AF, developed in accordance with the recent HF
guidelines, make recommendations according to HF classification in
HF with impaired LVEF, with mid-range LVEF and with preserved LVER
Lack of sufficient data is underscored in the two latter categories. As
far as patients with impaired LVEF are concerned, the 2016 ESC/EACTS
guidelines suggest that CA may be considered in order to restore LVEF
and improve quality of life without appointing a specific recommendation
class. Furthermore, CA should be considered for symptom amelioration
and enhancement of cardiac function when tachycardiomyopathy is
suspected (Class lla; level of evidence: B). Finally, the 2016 ESC guidelines
suggest that CA for AF may be considered in patients with persisting
symptoms and signs of HF, despite optimal medical treatment and
adequate (ventricular) rate control in order to restore sinus rhythm and
improve functional status (Class llb-B).*"

Oongoing Studies

Several studies are ongoing or have recently been completed. The
Rhythm Control — Catheter Ablation with or Without Anti-arrhythmic
Drug Control of Maintaining Sinus Rhythm versus Rate Control
with Medical Therapy and/or Atrioventricular Junction Ablation
and Pacemaker Treatment for Atrial Fibrillation (RAFT-AF) study
(NCT01420393) has completed recruitment (~400 patients) and is
scheduled to be completed by mid-2020. Patients with any AF type
and coexistent HF have been randomised to CA and medical rate
control management, and will be followed for approximately 2 years.
The primary endpoint of RAFT-AF is a composite of all-cause mortality
and HF hospital admission.

The Atrial Fibrillation Ablation Compared to Rate Control Strategy in
Patients with Impaired Left Ventricular Function (AFARC-LVF) study
(NCT02509754) was scheduled to be completed at the end of
2017, but due to procedural issues enrollment has not yet started
(information provided by study investigators). In this study, 180
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Table 3: Meta-analyses of Studies Evaluating Radiofrequency Catheter Ablation for AF in the Setting of Systolic

Heart Failure

Studies
Included

NICM
(%)

Sample
Size
(Control)

Age
(years)

Follow- Outcomes

up,

months

Complications Redo (%)

(%)

SR (%); sp
(mp)

Change in
LVEF (%)

Wilton et al. 2010% 483 (1,368) 8 52-67 11-74 27-41 6-27 ~11 4-31 45-73 (4-31) +11
Dagres et al. 2011% 354 (NA) 9 49-62 (22-83) 35-43 6-12 ~7 NR (42-88) +11
Anselmino et al. 2014”7 1,838 (NA) 26 59 59 40 23 4-5 32 40 (60) +13
Al Halabi et al. 2015% 111 (108) 4 57-63 51-74 26 6-12 7 ~30 (50-88) +9™
Ganesan et al. 2015* 914 (NA) 19 42-74 14-88 14-50 6-28 6 NR 57 (82) +13
Zhu et al. 2016% 71 (68) 3 57-63 50-77 15-32 6-12 8-15 NA (50-88) +6™

“p for comparison with control group not provided. **p significant for comparison with rate control strategy.

HFrEF = heart failure with reduced ejection fraction, LVEF = left ventricular ejection fraction;, NA =

rhythm maintenance post single (sp) or multiple (mp) procedures.

patients with persistent AF, LVEF <35 % and recent HF diagnosis were
to be randomised to CA versus medical rate control treatment. The
primary endpoint was a composite LVEF >35 % and a NYHA class <2
at 6 months.

The Catheter Ablation versus Medical Therapy in Congested Hearts
with AF (CATCH-AF) study is expected to be completed in 2019. A
total of 220 patients with systolic HF (LVEF 20-45 %) and symptomatic
AF will be randomised to CA versus medical rate control and will be
followed for 1 year. The primary endpoint is the time to the first of the
following: hospitalisation for HF, recurrence of AF or direct current
cardioversion.

Finally, the Atrial Fibrillation Management in Congestive Heart Failure
with Ablation (AMICA) study was completed in mid-2017 and results
are expected soon. A total of 202 patients with symptomatic AF and
HF, and an indication for device implantation (implantable cardiac
defibrillator with cardiac resynchronisation capabilities if appropriate)
were randomised to either CA or a medical rate control strategy. The
primary endpoint was LVEF at 1 year.

Discussion

Application of ablation procedures in HF patients with AF initially
raised obvious concerns regarding safety and efficacy. Published data
from observational and randomised studies indicated that ablation
procedures in patients with AF and left ventricular systolic dysfunction
were not accompanied by major safety issues. Moreover, data from
the US Nationwide Readmissions Registry indicate that, in 2013,
almost one in five CA procedures had been conducted in patients
with AF and coexistent HF (~2,500 procedures).* Undeniably, patients
with HF may feature frailty characteristics and this should be taken
into consideration in the context of a holistic patient assessment, but
HF should not be considered as a contraindication. This was firmly
depicted in the most recent guidelines,in which selected HF patients
are expected to be treated with AF ablation for HF under the same
indications as non-HF patients.*

CA success —in terms of sinus rhythm maintenance - is a major point
of interest. However, rhythm control success in HF patients should only
be conceived as one aspect of the potential benefits and cannot simply
be defined as a total absence of AF. Improvements in LVEF, functional
capacity and quality of life should also be included in the full spectrum
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not applicable; NICM = non-ischaemic cardiomyopathy, NR = not reported; SR = sinus

of expected payback. Moreover, detection of the exact HF patient
subsets that are expected to profit from such procedures is an as yet
unattained goal.

Sinus Rhythm Maintenance

Predictors of SR maintenance after CA have drawn attention from
researchers. A series of factors have been identified, but there is
an ongoing debate on independent predictors of success.”® Non-
paroxysmal AF (especially long-standing persistent AF) and impaired
LVEF have been identified as negative predictors for success of CA
regarding SR maintenance.* However, observed SR maintenance rates
after CA in AF plus HF patients who mainly suffered from persistent
AF paint a noticeably less dire picture. In the available observational
studies, SR maintenance after multiple CA procedures was reported
at rates of 33-96 % (follow-up: 672 months), while in randomised
studies rates of 50-88 % have been reported (Tables 1 and 2).
These results are largely comparable with the reported rates of SR
maintenance after CA in the general AF population®.

Left Ventricular Ejection Function Improvement

LVEF improvement after CA for AF in HF patients appears to be a
consistent finding in both observational and randomised studies.
All but one of the observational studies reported improved LVEF
after CA procedures (Table 7). Four out of five available randomised
studies that compared CA versus rate control (in patients with AF and
concurrent HF) showed a beneficial effect of CA (over rate control)
in LVEF; of note, the fifth study showed a statistical trend in line with
the rest.?=0% |n favour of CA was also the comparison with rhythm
control (under amiodarone; AATAC trial) and the comparison with
medical management including rate and/or rhythm control (CASTLE-
AF trial).313

Finally, both available meta-analyses that provide a direct comparison
of post-procedural change in LVEF after CA versus a rate control
strategy show a beneficial effect on LVEF*% LVEF improvement may
well be attributed to the disruption of AF-related mechanisms that
provoke and/or worsen HF (tachycardia, loss of atrial systolic function,
ventricular rate irregularity, activation of neurohormonal pathways,
and so on).2 In addition, these recent results indicate that our thus
far established notion of ablation success is challenged by the fact
that reduction in AF burden may in fact be more relevant in terms of
prognosis compared with a traditional approach of a binary success/
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failure outcome. To put it simply, the detrimental effects of AF may well
be alleviated through the reduction of AF burden, even in the cases of
failure to achieve permanent sinus rhythm maintenance. One should
also not overlook the potentially beneficial effects that may arise from
withdrawal of anti-arrhythmic drugs after CA.¥

LVEF improvement in patients with systolic HF could possibly lead
to a reduction in the proportion of patients in whom device therapy
(implantation of ICDs and/or cardiac resynchronisation devices)
is indicated.* Finally, it should be noted that patients suffering
from impairment of systolic left ventricular function as a result of
tachymyocardiopathy are a discrete patient subset, although it may
be initially difficult to classify them correctly at the time of first
diagnosis — especially when AF and impaired systolic function are
diagnosed simultaneously. These patients are expected to benefit the
most from CA procedures and are likely to restore normal or near-
normal LV function.®*

Functional Improvement

Another advantage of CA treatment in systolic HF patients is
improvement in functional capacity and self-perceived quality of life.
While there is a lack of standardisation regarding patient functional
assessment in the available studies, such data are frequently reported
(NYHA classification, maximal oxygen consumption at peak exercise,
6MWD, quality of life indices). Available data from randomised and
observational studies (Tables 1 and 2) are concordant in terms of the
improvement in functional/exercise capacity and self-perceived quality
of life after CA. Indeed, randomised trials (Table 2) indicate an additive
benefit of CA over rate control or medical management (rate and/or
rhythm control).

Survival: Major Adverse Cardiac Events

Most available studies were not powered to assess the effect of
CA on survival and major adverse cardiac events (MACES). However,
available data are promising. In a retrospective, multicentre study
by Geng et al., CA (versus rate control) in systolic HF was found
to reduce MACEs mid-term (14 = 5 months) in the CA group (hazard
ratio 0.51; 95 % Cl [0.32-0.82];, p=0.005), although it did not affect
overall survival.” In the recent, randomised CASTLE-AF trial, the
composite of any death or hospitalisation for HF worsening was
reduced in the CA group (versus optimal medical management) in
patients with systolic HF, while total and cardiovascular mortality were
also reduced.®

Finally, the preliminary findings of the Catheter ABlation Versus ANti-
arrhythmic Drug Therapy for Atrial Fibrillation (CABANA; NCT00911508)
trial were announced in early 2018, but the full results have not been
published (the oral presentation slides are available at www.cabanatrial.
org). CABANA, when published, will be the largest (approximately 1,000
patients in each arm) randomised, multicentre trial to date with a
5-year follow-up to compare CA approach versus state-of-the-art (i.e.
rate or rhythm) medical treatment.

Despite its size, randomisation and choice of a clinical endpoint,
certain flaws have already been pinpointed, including a large crossover
percentage between randomisation arms and a change in the primary
endpoint after initiation of the study. The primary endpoint was the
composite of all-cause mortality, disabling stroke, serious bleeding
or cardiac arrest. On the primary intention-to-treat analysis the study
results were neutral, whereas the as-treated results were in favour
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of CA. Still, it should be noted that these results refer to a general
population of AF patients, irrespective of systolic function. In these
preliminary results there was a tendency for better outcomes in
patients with HF, but the interaction with HF status was apparently non-
significant. Therefore, the publication of final results as well as post-hoc
analyses will be eagerly awaited.

Complications: Readmissions

According to available data, CA in HF is a relatively safe procedure.
Procedure-related complications are reported at rates of 3-15 %
(Tables 1-3). While some of them may be life threatening (i.e. pericardial
tamponade), peri-procedural death is extremely rare.

An analysis of the US Nationwide Readmissions Registry for 2013
reported a series of interesting real-life findings.”? A total of 885,270
admissions for HF exacerbation were evaluated; 364,447 were patients
with coexisting AR As expected, AF in HF patients was found to
be a factor precipitating increased 90-day readmissions due to HF
exacerbation (41 % versus 38 %; p<0.0001). CA treatment in HF patients
(at index admission) was found to have beneficial effects. Patients who
were offered CA treatment were readmitted for HF exacerbation less
frequently (28 % versus 42 %; p<0.0001). In case of readmission, patients
treated with CA were observed to be hospitalised for fewer days. It is
noteworthy that both complications at index admission (in which CA was
conducted) and total complications (index admission and readmissions)
were comparable in patients who underwent CA and suffered from HF
and those who were HF free. It is relevant to note that these data are
purely observational but nevertheless useful in demonstrating that CA
offered to select HF patients is safe and potentially beneficial in a real-
life population.

Limitations

Available studies have evaluated the effect of radiofrequency CA.
Procedural variants of radiofrequency CA - i.e. isolated pulmonary
vein isolation or in combination with posterior wall isolation and/or
ablation of non-pulmonary vein triggers — may well be a source of
heterogenicity.*"¥ Moreover, there is a need for procedural simplification
and standardisation in this frail population.* Indeed, frailty as assessed
with reliable indices would be of value but it is not reported in the
available studies. Furthermore, radiofrequency CA procedures have
been reported to be less reproducible and more centre experience and
caseload dependent in comparison to cryoballoon CA.* Participant
age in available studies would be an additional issue. While HF should
not be considered as a contraindication for CA, we must bear in mind
that available data on CA in HF patients have been derived from
populations aged 50-60 years. Extrapolation to older and more fragile
patients should be done with caution. In addition, trial subjects do
differ unavoidably in terms of demographic characteristics from real-
life patients. Based on population studies, women should represent
36-49 % of patients with AF and 40-53 % of patients with HE* In
the available randomised trials evaluating CA in patients with AF
and HF, women were grossly under-represented (at 4-27 %). Under-
representation of women in HF studies has recently been commented
on in an interesting paper by Scott et al.*.

Medical treatment variations may also be a source of discrepancy.
However, such variations are currently included in the standard of
care and it is reasonable that studies regarding CA will unavoidably
be compared to this standard, as a range of ethical issues would
otherwise arise.
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Finally, evaluation of the ‘real’ LVEF is a largely overlooked issue.
Evaluation of LVEF under the same rhythm state at baseline and at final
evaluation (i.e. sinus rhythm versus sinus rhythm or AF versus AF) is
not universally possible for obvious reasons, and therefore represents
a potential source of inherent systematic error of such studies.

In view of the aforementioned limitations, while initial data are
encouraging, important issues remain to be cleared. Therapeutic °
decisions should be based upon an individualised assessment of
expected benefits and procedural risks. Procedural strategy (with
regards to the radiofrequency ablation approach) should also be
individualised and specific algorithms have been suggested to facilitate

patient management.*

Cconclusions

CA for AF in systolic HF patients is a feasible and relatively safe
technique. Available data suggest that, apart from sinus rhythm
maintenance, patients show improvement in left ventricular systolic °
function, self-perceived quality of life and functional capacity (favouring
ablation over medical management strategies). Limited data regarding

survival in this patient population are also encouraging, but which
specific subgroups of HF patients — if any — are most likely to
benefit from a catheter-based intervention strategy is a matter to be
determined in the future. m

iSSues.

patients.

Clinical Perspective

Heart failure (HF) patients with AF should be treated with the
same indications as non-HF patients; pulmonary vein isolation
for AF in HF patients is not accompanied by any major safety

e Sinus rhythm maintenance rates in HF patients undergoing
pulmonary vein isolation are largely comparable to non-HF

e Functional improvement (greater than conventional medical
treatment) after pulmonary vein isolation in HF patients is a
consistent finding in the available literature.

The limited available data suggest benefit in terms of hard
clinical endpoints, including survival, in this population.
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