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EDITORIAL COMMENT

Atrial Fibrillation in Patients With

Hypertrophic Cardiomyopathy

Caveat Ablator*

Joseph E. Marine, MD, Nestor Vasquez, MD

ypertrophic cardiomyopathy (HCM) is a

cardiac disease characterized by abnormal

left ventricular (LV) wall thickening (often
asymmetric) not explained by other causes associated
with a non-dilated LV and preserved ejection frac-
tion." Myocyte disarray and hypertrophy, systolic
anterior motion of the mitral valve, and mitral regur-
gitation are often seen. Atrial fibrillation (AF) is a
commonly associated arrhythmia seen in roughly 20
to 30% of patients in specialty centers.” HCM patients
with AF may be more prone to symptoms due to
impaired LV filling and increase in mitral valve abnor-
malities, especially when ventricular rate is poorly
controlled. Stroke risk is elevated independent of
CHA,DS,-VASc score. Antiarrhythmic agents gener-
ally have modest efficacy in this population, with
care needed to prevent cardiac and extracardiac
adverse effects.?

Catheter ablation has become a widely applied
therapy for AF, particularly for patients with little
structural heart disease and in those with systolic
heart failure caused or exacerbated by AF. Random-
ized clinical trials in general AF populations have
shown improved efficacy of ablation therapy over
antiarrhythmic drug (AAD) therapy, with improved
maintenance of sinus rhythm, lower AF burden,
reduced symptoms, improved quality of life, and
reduced hospitalizations.*
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Data on efficacy of AF ablation for patients with
HCM are sparser, and no randomized clinical trials
exist. Information is limited to cohort studies with a
mix of prospective and retrospective designs. One
recent meta-analysis and systematic review of 19
such studies with 1,183 HCM patients found a single-
procedure success rate of 39%, with a 34% rate of
repeat procedure and a 41% rate of continuation of
AADs.” Another recent analysis comparing AF abla-
tion in 262 HCM patients with 642 patients without
HCM confirms the impression that HCM patients have
higher rates of recurrent AF, repeat ablation, and use
of AADs after ablation, with a pooled relative risk of
1.6 for recurrent atrial arrhythmias after the last AF
ablation.® Little data exist for other clinical end-
points, such as hospitalization, stroke, and mortality.

In this issue of JACC: Advances, Pierri et al” report
on their retrospective multicenter cohort study of 555
HCM patients with nonpermanent AF, of whom 140
underwent catheter ablation and 415 were treated
medically. From this cohort, the authors selected 113
patients undergoing ablation and 113 propensity score
matched (PSM) medical therapy controls and
compared outcomes over a median follow-up of
nearly 5 years. They found no significant difference in
a composite outcome of all-cause mortality, heart
transplant, and acute heart failure exacerbation.
Fewer patients in the ablation group experienced AF
recurrences (63.7% vs 84.1%) and transition to per-
manent AF (20.4% Vs 33.6%).

Strengths of the report include the large cohort size
(the largest yet of HCM patients with AF), inclusion of
multiple expert HCM referral centers, and relative
long follow-up. Weaknesses include retrospective
design, inability to match and control for all variables,
lack of a protocolized ablation technique, little
detailed information on left atrial (LA) structural
disease, and no data on total hospitalizations, AF
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burden, or quality of life. Patients undergoing abla-
tion had numerically longer time from diagnosis,
higher prevalence of implantable cardioverter de-
fibrillators, higher rates of longstanding-persistent
AF, and larger LA size. As the authors note, con-
founding by indication may be present, with AF pa-
tients being perhaps more symptomatic and prone to
worse clinical outcomes. Important differences in LA
function may not have been captured by the variables
included in the PSM. It has been shown that impaired
LA strain is associated with worse clinical outcomes,
even after adjusting for diastolic function.®° Both LA
volume and strain have been shown to improve the
prediction of new-onset AF in HCM patients, regard-
less of LA diameter.'® Among non-HCM patients, LA
strain has been reported to predict arrhythmia
recurrence following catheter ablation of AF."
Therefore, it is possible that more detailed assess-
ment of LA function and inclusion in the PSM process
may have altered the study findings. Overall, the
study provides important information to clinicians
caring for patients with AF and HCM while chal-
lenging practitioners of AF ablation to improve pa-
tient selection and clinical outcomes.

With this new information in hand, where does the
field stand today regarding catheter ablation of AF in
HCM patients? Firstly, appropriate stroke prevention
therapy should be maintained for all patients. It is
notable that only 45% of all medically treated AF
patients were treated with oral anticoagulants at
baseline, with a high use of vitamin K antagonist over
direct oral anticoagulants. As with all other AF pa-
tients, those with HCM should undergo comprehen-
sive risk factor management according to current
guidelines.*'” A particular emphasis is placed on
rhythm control in HCM patients with poorly tolerated
AF.> Worse outcomes have been reported for HCM
patients with a combination of AF and outflow
obstruction.'® These patients may depend more on LV
filling during LA contraction in sinus rhythm and
could therefore derive greater clinical benefit from
rhythm control. The present study included ~20% of
patients with obstructive HCM; however, evaluating
catheter ablation in a larger group with obstructive

physiology would be important to determine its
clinical utility in this scenario.

Another important observation in the present study
is that the median time from diagnosis to ablation in
the intervention group was over 3 years (and over
5 years in a quarter of patients). With recent data
showing better outcomes for early AF rhythm control,
it is possible that outcomes would have been better
had AF ablation been applied earlier in the course of
disease, particularly when AF is paroxysmal and less
LA structural disease has developed.'#'> Other studies
have shown improved outcomes for catheter ablation
when lifestyle modification and risk reduction are
undertaken.*'* Application of preprocedure cardiac
magnetic resonance imaging may improve outcomes
through selection of patients with less LA scarring,
who are more likely to respond. Whether newer
ablation technologies such as pulse-field ablation or
more extensive ablation techniques improve out-
comes in HCM patients remains to be determined.

Overall, catheter ablation of AF in HCM patients
should still be considered, particularly in patients
with paroxysmal AF, higher degree of symptoms, and
less structural LA disease. For other patients, careful
risk-benefit assessment and shared decision-making
should take place, with patients apprised of the
limited evidence for favorable outcomes. Patients
undergoing surgery for
obstruction or mitral valve disease should be

cardiac outflow tract
considered for surgical AF ablation. Finally, we hope
that more HCM centers performing AF ablation will
prospectively gather detailed baseline data and report

outcomes to collectively advance the field.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to
the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Joseph E.
Marine, Division of Cardiology, Johns Hopkins Uni-
versity School of Medicine, 600 N. Wolfe Street,
Carnegie 572, Baltimore, Maryland 21287-0409, USA.
E-mail: jmarine2@jhmi.edu. @DrJMarine.

REFERENCES

1. Marian AJ, Braunwald E. Hypertrophic cardio-
myopathy: genetics, pathogenesis, clinical mani-
festations, diagnosis, and therapy. Circ Res.
2017;121:749-770.

2. Rowin EJ, Hausvater A, Link MS, et al. Clinical
profile and consequences of atrial fibrillation in
hypertrophic cardiomyopathy. Circulation.
2017;136:2420-2436.

3. Ommen SR, Mital S, Burke MA, et al. 2020 AHA/
ACC guideline for the diagnosis and treatment of
patients with hypertrophic cardiomyopathy. J Am
Coll Cardiol. 2020;76:e159-e240.

4. Joglar JA, Chung MK, Armbruster AL, et al.
2023 ACC/AHA/ACCP/HRS guideline for the diag-
nosis and management of atrial fibrillation. J Am
Coll Cardiol. 2024;83:109-279.

5. Latif A, Ahmad S, Ahsan MJ, et al. Catheter
ablation of atrial fibrillation in hypertrophic car-
diomyopathy: a proportional meta-analysis and
systematic review of single-arm studies. Heart
Rhythm 02. 2023;4:258-267.

6. Ezzedine FM, Agboola KM, Hassett LC, et al.
Catheter ablation of atrial fibrillation in patients
with and without hypertrophic cardiomyopathy:


mailto:jmarine2@jhmi.edu
https://twitter.com/DrJMarine
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref1
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref1
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref1
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref1
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref2
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref2
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref2
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref2
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref3
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref3
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref3
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref3
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref4
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref4
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref4
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref4
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref5
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref5
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref5
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref5
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref5
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref6
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref6
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref6

JACC: ADVANCES, VOL. 3, NO. 5, 2024
MAY 2024:100900

systematic review and meta-analysis. Europace.
2023;25:1-12.

7. Pierri A, Albani S, Merlo M, et al. Transcatheter
ablation of atrial fibrillation in patients with hy-
pertrophic cardiomyopathy: a multicenter pro-
pensity score-based analysis. JACC: Adv. 2024;3:
100899.

8. Paraskevaidis IA, Farmakis D, Papadopoulos C,
et al. Two-dimensional strain analysis in patients
with hypertrophic cardiomyopathy and normal
systolic function: a 12-month follow-up study. Am
Heart J. 2009;158:444-450.

9. Vasquez N, Ostrander BT, Lu D-Y, et al. Low left
atrial strain is associated with adverse outcomes in
hypertrophic cardiomyopathy patients. J Am Soc
Echocardiogr. 2019;32:593-603.

10. Debonnaire P, Joyce E, Hiemstra Y, et al. Left
atrial size and function in hypertrophic cardiomy-
opathy patients and risk of new-onset atrial
fibrillation.  Circ  Arrhythm  Electrophysiol.
2017;10(2):e004052.

11. Nielsen AB, Skaarup KG, Djernaes K, et al. Left
atrial contractile strain predicts recurrence of
atrial tachyarrhythmia after catheter ablation. Int J
Cardiol. 2022;358:51-57.

12. Chung MK, Eckhardt LL, Chen LY, et al. Life-
style and risk factor modification for reduction of
atrial fibrillation: a scientific statement from the
American Heart Association. Circulation. 2020;141:
e750-e772.

13. Olivotto |, Cecchi F, Casey SA, Dolara A,
Traverse JH, Maron BJ. Impact of atrial fibril-

Marine and Vasquez
Atrial Fibrillation Ablation in Hypertrophic Cardiomyopathy

lation on the clinical course of hypertrophic
cardiomyopathy. Circulation. 2001;104:2517-
2524,

14. Kirchhof P, Camm AJ, Goette A, et al
Early rhythm-control therapy in patients with
atrial fibrillation. N Engl J Med. 2020;383:1305-
1316.

15. Andrade JG, Wazni OM, Kuniss M, et al. Cry-
balloon ablation as initial treatment for atrial
fibrillation: JACC state-of-the-art review. J Am
Coll Cardiol. 2021;78:914-930.

KEY WORDS atrial fibrillation, catheter
ablation, hypertrophic cardiomyopathy


http://refhub.elsevier.com/S2772-963X(24)00078-4/sref6
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref6
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref7
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref7
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref7
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref7
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref7
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref8
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref8
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref8
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref8
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref8
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref9
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref9
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref9
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref9
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref10
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref10
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref10
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref10
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref10
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref11
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref11
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref11
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref11
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref12
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref12
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref12
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref12
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref12
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref13
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref13
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref13
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref13
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref13
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref14
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref14
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref14
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref14
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref15
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref15
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref15
http://refhub.elsevier.com/S2772-963X(24)00078-4/sref15

	Atrial Fibrillation in Patients With Hypertrophic Cardiomyopathy
	Funding support and author disclosures
	References


