Editorial

Atrial Fibrillation in Heart Failure
Should Catheter Ablation Play a Larger Role?

Bruce A. Koplan, MD; William G. Stevenson, MD

Heaﬂ failure (HF) promotes atrial fibrillation (AF) by con-
tributing to electric and structural changes. The devel-
opment of AF in patients with preexisting congestive HF is
associated with increased adverse events, including HF progres-
sion and mortality."? However, large, randomized trials have
failed to demonstrate that maintenance of sinus rhythm with
antiarrhythmic drug therapy improves mortality.* Some would
argue that the development of AF is a marker of deterioration
and that therapy will have little benefit. However, many would
agree that sinus rhythm is a good thing. AF patients who have
sinus rhythm restored have better functional capacity than those
who remain in sin hm.* However, the electrophysiological
changes that acco HF are likely to reduce the chances of
long-term maintenance of sinus rhythm. There is also concern
that adverse effects of antiarrhythmic drugs, often amiodarone,
in this population offset the benefit of sinus rhythm. Achieving
sinus rhythm with catheter ablation offers the potential to main-
tain sinus rhythm without offsetting adverse drug effects.

Article, see p 1637

Catheter ablation has evolved from a therapy for selected
patients with paroxysmal AF and no or minimal structural
disease, in whom ablation is more effective than antiarrhyth-
mic drug therapy, to include patients with heart disease and
persistent AF.> Despite procedural risks and a healing period
of several weeks during which arrhythmia recurrence is not
uncommon, current clinical guidelines support catheter
ablation for selected patients with symptomatic paroxysmal
AF and persistent AE® In paroxysmal AF, catheter ablation
(pulmonary vein isolation) is associated with freedom from
recurrent arrhythmias for 1 to 2 years in 70% of patients.’ In
contrast, in patients with persistent AF, ablation with pulmo-
nary vein isolation alone often fails, and additional ablation
strategies seeking to deal with presumptive arrhythmia sub-
strates or triggers that extend outside the pulmonary venous
antra are commonly used but vary among centers. A recent
trial found that fewer than half of patients were free of recur-
rent atrial arrhythmias after a single procedure.” Efficacy
improves with multiple procedures.
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HF can be anticipated to adversely affect the response to
ablation and the risk of complications. However, initial small
studies suggest the potential for significant benefit. Khan® and
coworkers compared pulmonary vein isolation with atrioven-
tricular junction ablation/biventricular pacing in 81 patients
with AF (paroxysmal in approximately half) and observed
a greater improvement in left ventricular ejection fraction
(LVEF), 6-minute walk, and quality of life for the pulmonary
vein isolation group. Another small, randomized trial demon-
strated improvement in functional status with ablation com-
pared with a conservative strategy of rate control in a cohort of
subjects with reduced EF and AF.° The feasibility of catheter
ablation for patients with HF is further supported by a recent
meta-analysis that identified 1838 patients with HF (mean
LVEEF, 40%) from 26 studies treated with catheter ablation for
AF (paroxysmal in 45%)."° Over follow-ups ranging from 18
to 40 months, single-procedure efficacy was 36% to 44%, and
efficacy after multiple procedures was 54% to 67%. Major
complications occurred in 4.2% of the patients. However, the
role of ablation versus antiarrhythmic drugs in the subset of
patients with HF remains ill-defined.

In this issue of Circulation, Di Biase et al'! provide results
from a randomized, clinical trial of catheter ablation versus
amiodarone therapy in a population of 202 patients with AF,
New York Heart Association class II or III congestive HF with
reduced LVEF (mean LVEF, 29% and 30%), and an implanted
defibrillator. Freedom from recurrence of AF or atrial tachy-
cardia (the primary end point) was substantially I in those
receiving catheter ablation compared with those treated with
amiodarone (70% versus 34%) over a 2-year follow-up. The
ablation group also had lower mortality (8% versus 18%).
Enrollment of patients with implantable defibrillators that
incorporate an atrial lead for the detection of recurrent atrial
arrhythmias was a strength of the study. These findings are
rather impressive in favor of catheter ablation, but there are a
number of important considerations.

A major issue concerns how widely applicable these
findings are to the population of HF patients with depressed
systolic function. Unavoidable biases are encountered in the
recruitment of HF patients for a trial involving an interven-
tional procedure. A bias toward recruiting “healthier” patients
felt likely to tolerate the procedure would be expected, not
only for this trial but for other reports of catheter ablation
in HF patients. Eligibility for the trial included EF <40%,
New York Heart Association class II to IIT HF, and the pres-
ence of a defibrillator. A total of 866 patients were screened
to enroll 203. These patients were relatively young (mean
age, 62 and 60 years) for an HF or AF population. However,
their LVEF (29% and 30%), 6-minute walk distance (348
and 350 m), and HF questionnaire scores indicate significant
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impairment. Although they had persistent AF, it is important
to recognize that they did not have long-standing chronic
AF; the median length of time in AF before enrollment was
8.5 months. It would not be appropriate to extrapolate these
results to patients with significantly longer durations of
AF because the success rate of ablation is worse when the
duration is longer."”> Amiodarone up to 200 mg/d and redo
ablation procedures (average, 1.4 procedures) were permit-
ted within the 3-month postablation blanking period. Pre-
enrollment amiodarone therapy was present in slightly more
than 10% of the cohort, who presumably already failed this
antiarrhythmic drug, which would tend to bias the results in
favor of ablation.

It should be recognized that the procedures were per-
formed by well-established experts, which has important
bearing on efficacy and risks. Procedural complications are
a major consideration in the selection of ablation therapy.
The risks of AF ablation have improved as technology and
understanding have evolved, but major complications can
be anticipated to be greater in HF patients.'” Notably, the
substantial saline load that accompanies irrigated radiofre-
quency ablation has to be well managed and can result in
pulmonary edema even in patients without HF. It is notable
therefore that in this study the complication rate of 1.96%
for femoral hematoma and only 0.98% pericardial effusion is
low and unlikely to be achieved in broader use.'*!* This trial
incorporated a 3-month treatment period for amiodarone
loading and for repeat ablation procedures when arrhythmias
recurred after the initial procedure. Recurrent arrhythmias
are common after ablation, likely related to healing of ini-
tial ablation lesions, and =40% of ablation-treated patients
received multiple procedures, which increases the exposure
to procedural risk. As noted above, the optimal ablation
strategy for persistent AF remains controversial. The abla-
tion procedure was not uniform in this study, introducing
another potential source of bias, with greater success noted
in patients who received pulmonary vein isolation and exten-
sive additional ablation of the posterior left atrial wall. This
observation, however, supports the concept that non—pulmo-
nary vein triggers or substrate is likely to be important in
the HF population. More extensive ablation may also confer
a greater procedural risk, including the risk of esophageal
injury, and this may factor into weighing the risk/benefit
ratio when ablation is considered.

In the present study, ablation was also significantly better
than amiodarone therapy with respect to secondary end points,
including unplanned hospitalizations (31% versus 57%). This
observation must be interpreted with caution because the deci-
sion to hospitalize can be subjective. In addition, hospitaliza-
tions for repeat procedures, required for =40% of the ablation
group, were not counted; their inclusion would likely have
resulted in a substantially greater number of hospitalizations
in the ablation-treated patients. Even though unplanned hos-
pitalizations were fewer during follow-up, overall use of inpa-
tient resources would be expected to be greater with ablation.

Improvements in LVEF, 6-minute walk distance, and
quality of life were observed in both groups. This is antici-
pated because these follow-up measures can be obtained
only in the survivors, and the 13% who died before 2 years

of follow-up would likely have been sicker. Modest improve-
ments in LVEF and functional capacity have been observed
with pharmacological rate control or rhythm control strategies
in other HF trials.*'" In the present trial, the improvement was
seen in patients who remained free of arrhythmia recurrence,
which was more likely in the ablation-treated group. Thus,
it is encouraging that successful therapy is associated with
improvement.

This study compares ablation with a specific drug, ami-
odarone. The drug discontinuation rate as a result of side
effects was 10.4%, and whether the discontinuation rate as a
result of side effects would have been as high with another
agent such as dofetilide is not known. Furthermore, the study
mentions that cardioversion was performed in 51% of the
patients in the amiodarone arm during the blanking period.
Does this mean that the other 49% did not need to be cardio-
verted because of reversion to sinus rhythm, or were there
patients in whom the treating physician chose not to attempt
cardioversion?

Another point to be made is that this is a study of abla-
tion versus an antiarrhythmic drug with significant toxicities,
not a study in which ablation is compared with conservative
management. Whereas a previous study found amiodarone to
be no better than placebo in HF patient with AF,'® it remains
unclear whether catheter ablation is better than conservative
management in this population, an important question that
this study does not address. Mortality was lower in the abla-
tion group (8% versus 18%), but it should be appreciated
that this was a secondary end point with a small number of
events. It is notable that amiodarone has been associated with
worsened mortality compared with placebo in patients with
New York Heart Association class IIT HE."” Its toxicities, drug
interactions, and bradycardic effect, which could increase
ventricular pacing from the implanted defibrillator, leading
to adverse hemodynamic effects, are potential mechanisms
by which it could exert an adverse effect in this population.

In summary, the findings of Di Biase et al'' support con-
sideration of ablation for selected HF patients with systolic
dysfunction who have AF that has become persistent relatively
recently, who are deemed good candidates to tolerate the abla-
tion procedure, and for whom a strategy of maintaining sinus
rhythm is desired by the patient and physician. Selection of
this therapy is also contingent on availability of the expertise
to achieve excellent results safely. Although definitive mortal-
ity data are not available, we believe that the prevention or
elimination of AF in symptomatic HF patients is desirable as
long as the treatment strategy does not come at undue risk to
the patient. The risks of catheter ablation are largely up front
compared with the continually increasing toxicity risks of
maintenance therapy with amiodarone. The present study sug-
gests that catheter ablation may be reasonably considered as
an alternative to amiodarone in these selected patients. Further
clinical trials will help piece together the appropriate strate-
gies for the management of AF in the HF population.

Disclosures
Dr Stevenson is coholder of a patent for needle ablation that is con-
signed to Brigham and Women’s Hospital. Dr Koplan has received
consulting fees from St. Jude Medical, Inc.


user
Highlight

user
Highlight


Koplan and Stevenson

References

. Wang TJ, Evans JC, Benjamin EJ, Levy D, LeRoy EC, Vasan RS.
Natural history of asymptomatic left ventricular systolic dysfunction
in the community. Circulation. 2003;108:977-982. doi: 10.1161/01.
CIR.0000085166.44904.79.

. Dries DL, Exner DV, Gersh BJ, Domanski MJ, Waclawiw MA, Stevenson
LW. Atrial fibrillation is associated with an increased risk for mortality
and heart failure progression in patients with asymptomatic and symp-
tomatic left ventricular systolic dysfunction: a retrospective analysis of
the SOLVD trials: Studies of Left Ventricular Dysfunction. J Am Coll
Cardiol. 1998;32:695-703.

. Talajic M, Khairy P, Levesque S, Connolly SJ, Dorian P, Dubuc M, Guerra
PG, Hohnloser SH, Lee KL, Macle L, Nattel S, Pedersen OD, Stevenson
LW, Thibault B, Waldo AL, Wyse DG, Roy D; AF-CHF Investigators.
Maintenance of sinus rhythm and survival in patients with heart fail-
ure and atrial fibrillation. J Am Coll Cardiol. 2010;55:1796-1802. doi:
10.1016/j.jacc.2010.01.023.

. Suman-Horduna I, Roy D, Frasure-Smith N, Talajic M, Lespérance F,
Blondeau L, Dorian P, Khairy P; AF-CHF Trial Investigators. Quality of
life and functional capacity in patients with atrial fibrillation and conges-
tive heart failure. J Am Coll Cardiol. 2013;61:455-460. doi: 10.1016/].
jacc.2012.10.031.

. Khan AR, Khan S, Sheikh MA, Khuder S, Grubb B, Moukarbel GV.
Catheter ablation and antiarrhythmic drug therapy as first- or second-
line therapy in the management of atrial fibrillation: systematic review
and meta-analysis. Circ Arrhythm Electrophysiol. 2014;7:853-860. doi:
10.1161/CIRCEP.114.001853.

. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC
Jr, Conti JB, Ellinor PT, Ezekowitz MD, Field ME, Murray KT, Sacco
RL, Stevenson WG, Tchou PJ, Tracy CM, Yancy CW; ACC/AHA Task
Force Members. 2014 AHA/ACC/HRS guideline for the management
of patients with atrial fibrillation: executive summary: a report of the
American College of Cardiology/American Heart Association Task
Force on Practice Guidelines and the Heart Rhythm Society. Circulation.
2014;130:2071-2104. doi: 10.1161/CIR.0000000000000040.

. Verma A, Macle L, Sanders P. Catheter ablation for persistent
atrial fibrillation. N Engl J Med. 2015;373:878-879. doi: 10.1056/
NEJMc1508689.

. Khan MN, Jais P, Cummings J, Di Biase L, Sanders P, Martin DO,
Kautzner J, Hao S, Themistoclakis S, Fanelli R, Potenza D, Massaro
R, Wazni O, Schweikert R, Saliba W, Wang P, Al-Ahmad A, Beheiry S,
Santarelli P, Starling RC, Dello Russo A, Pelargonio G, Brachmann J,
Schibgilla V, Bonso A, Casella M, Raviele A, Haissaguerre M, Natale A;
PABA-CHF Investigators. Pulmonary-vein isolation for atrial fibrillation
in patients with heart failure. N Engl J Med. 2008;359:1778-1785. doi:
10.1056/NEJMo0a0708234.

. Jones DG, Haldar SK, Hussain W, Sharma R, Francis DP, Rahman-Haley
SL, McDonagh TA, Underwood SR, Markides V, Wong T. A random-
ized trial to assess catheter ablation versus rate control in the manage-
ment of persistent atrial fibrillation in heart failure. J Am Coll Cardiol.
2013;61:1894-1903. doi: 10.1016/j.jacc.2013.01.069.

Atrial Fibrillation Ablation in Heart Failure

10.

11.

13.

14.

15.

16.

17.

1633

Anselmino M, Matta M, D’Ascenzo F, Bunch TJ, Schilling RJ, Hunter
RJ, Pappone C, Neumann T, Noelker G, Fiala M, Bertaglia E, Frontera
A, Duncan E, Nalliah C, Jais P, Weerasooriya R, Kalman JM, Gaita F.
Catheter ablation of atrial fibrillation in patients with left ventricular sys-
tolic dysfunction: a systematic review and meta-analysis. Circ Arrhythm
Electrophysiol. 2014;7:1011-1018. doi: 10.1161/CIRCEP.114.001938.
Di Biase L, Mohanty P, Mohanty S, Santangeli P, Trivedi C, Lakkireddy
D, Reddy M, Jais P, Themistoclakis S, Dello Russo A, Casella M,
Pelargonio G, Narducci ML, Schweikert R, Neuzil P, Sanchez J, Horton
R, Beheiry S, Hongo R, Hao S, Rossillo A, Forleo G, Tondo C, Burkhardt
JD, Haissaguerre M, Natale A. Ablation versus amiodarone for treat-
ment of persistent atrial fibrillation in patients with congestive heart
failure and an implanted device: results from the AATAC Multicenter
Randomized Trial. Circulation. 2016;133:1637-1644. doi: 10.1161/
CIRCULATIONAHA.115.019406.

. Tilz RR, Rillig A, Thum AM, Arya A, Wohlmuth P, Metzner A, Mathew

S, Yoshiga Y, Wissner E, Kuck KH, Ouyang F. Catheter ablation of long-
standing persistent atrial fibrillation: 5-year outcomes of the Hamburg
Sequential Ablation Strategy. J Am Coll Cardiol. 2012;60:1921-1929.
doi: 10.1016/j.jacc.2012.04.060.

Shah RU, Freeman JV, Shilane D, Wang PJ, Go AS, Hlatky MA.
Procedural complications, rehospitalizations, and repeat procedures after
catheter ablation for atrial fibrillation. J Am Coll Cardiol. 2012;59:143—
149. doi: 10.1016/j.jacc.2011.08.068.

Bohnen M, Stevenson WG, Tedrow UB, Michaud GF, John RM, Epstein
LM, Albert CM, Koplan BA. Incidence and predictors of major complica-
tions from contemporary catheter ablation to treat cardiac arrhythmias.
Heart Rhythm. 2011;8:1661-1666. doi: 10.1016/j.hrthm.2011.05.017.
Henrard V, Ducharme A, Khairy P, Gisbert A, Roy D, Levesque S, Talajic
M, Thibault B, Racine N, White M, Guerra PG, Tardif JC; AF-CHF inves-
tigators. Cardiac remodeling with rhythm versus rate control strategies for
atrial fibrillation in patients with heart failure: insights from the AF-CHF
echocardiographic sub-study. Int J Cardiol. 2013;165:430-436. doi:
10.1016/j.ijcard.2011.08.077.

Roy D, Talajic M, Nattel S, Wyse DG, Dorian P, Lee KL, Bourassa MG,
Arnold JM, Buxton AE, Camm AJ, Connolly SJ, Dubuc M, Ducharme A,
Guerra PG, Hohnloser SH, Lambert J, Le Heuzey JY, O’Hara G, Pedersen
OD, Rouleau JL, Singh BN, Stevenson LW, Stevenson WG, Thibault B,
Waldo AL; Atrial Fibrillation and Congestive Heart Failure Investigators.
Rhythm control versus rate control for atrial fibrillation and heart failure.
N Engl J Med. 2008;358:2667-2677. doi: 10.1056/NEJMo0a0708789.
Bardy GH, Lee KL, Mark DB, Poole JE, Packer DL, Boineau R,
Domanski M, Troutman C, Anderson J, Johnson G, McNulty SE,
Clapp-Channing N, Davidson-Ray LD, Fraulo ES, Fishbein DP, Luceri
RM, Ip JH; Sudden Cardiac Death in Heart Failure Trial (SCD-HeFT)
Investigators. Amiodarone or an implantable cardioverter-defibrillator for
congestive heart failure. N Engl J Med. 2005;352:225-237. doi: 10.1056/
NEJMo0a043399.

KEYy Worbs: Editorials B amiodarone W atrial fibrillation ® catheter ablation
B heart failure





