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EDITORIAL

Thinking Outside the Heart to Treat Atrial
Fibrillation in Hypertrophic Cardiomyopathy

Ethan J. Rowin “&', MD; Aadhavi Sridharan, MD, PhD

common genetic heart disease occurring in up to

1 in 200 individuals, with a diverse phenotypic ex-
pression and clinical course."? Overall, HCM patients
are at risk for a number of adverse disease-related
events; however, contemporary treatments allow for
favorable outcomes and extended survival utilizing sur-
gical myectomy and selectively alcohol septal ablation
for reversal of heart failure (HF) symptoms secondary
to left ventricular outflow obstruction,' sudden death
prevention utilizing a mature risk stratification algorithm
and primary prevention implantable cardioverter de-
fibrillators,"*% and improved survival and quality of life in
nonobstructive end-stage disease with HF treatments
including transplant.® In this regard, while 40% to 50%
of HCM patients at dedicated HCM centers have 1 or
more disease-related event, HCM-related mortality is
only 0.5%/year, and 90% to 95% of patients have no
or mild (New York Heart Association class | or Il) symp-
toms after treatment interventions.'

Hypertrophic cardiomyopathy (HCM) is the most

See Article by Xu et al.

Atrial fibrillation (AF) is the most common sustained
arrhythmia in HCM patients, with symptomatic epi-
sodes occurring in 20% to 25% of patients and an an-
nual incidence of 2% to 4%, with AF significantly more
common in HCM than in the general population.”®
While in previous treatment eras AF was associated
with substantial stroke risk and HCM-related mortality,
advances in treatment for HCM patients with AF allow
for a low and a 4-fold decrease in mortality rate (from

3%/year to <1%/year).” However, there remain several
unmet treatment needs related to AF in HCM.

Stroke is the most important potential sequel of AF,
with initiation of anticoagulation in HCM allowing for
substantial reduction of embolic stroke risk."” Notably,
traditional embolic risk scoring tools in AF, such as
CHA,DS,-VASc score, are insensitive for identification
of HCM patients with embolic events and therefore ini-
tiation of anticoagulation is recommended in all HCM
patients after the initial AF episode.?”® Nevertheless,
an important subgroup of patients (2% of all HCM
patients who develop AF and 25% of HCM patients
with embolic events) have embolic events during the
initial AF episode,” making the identification of patients
at high risk for AF and prevention of AF an important
unmet need in HCM.

In addition, repetitive and unpredictable episodes
of AF can substantially impair quality of life in HCM pa-
tients with worsening symptoms in AF related to loss of
atrial contribution to ventricular filling, particularly symp-
tomatic in the presence of left ventricular hypertrophy,
diastolic dysfunction, and/or left ventricular outflow
obstruction."?7 In this regard, most HCM patients with
AF require treatment to reduce AF frequency, includ-
ing antiarrhythmic drugs (amiodarone, sotalol, diso-
pyramide, or dofetilide), catheter ablation, or the Maze
procedure performed at the time of surgical myec-
tomy (Figure).">7-'° While these treatment interventions
can substantially reduce symptomatic AF episodes in
most patients, medications may be limited by side ef-
fects, efficacy of catheter ablation for AF is reduced
in HCM,"® and the more efficacious Maze procedure
is utilized only for patients with left ventricular outflow
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Figure. Mechanism and treatment of atrial fibrillation in hypertrophic cardiomyopathy.

A complex interplay of HCM-related features contributes to development of AF including a postulated primary atrial myopathy. Once
AF develops, initiation of anticoagulation is recommended for all HCM patients, regardless of CHA2DS2-VASc score, and patients
should be evaluated for potential non-HCM contributors to AF including obstructive sleep apnea. A decision for rate vs rhythm control
should be made based on degree of symptoms in AF. AF indicates atrial fibrillation; CPAP, continuous positive airway pressure; HCM,

hypertrophic cardiomyopathy; and LVOT, left ventricular outflow

tract obstruction who are candidates for surgical my-
ectomy.'® Therefore in a small but important subset of
HCM patients with AF (5—-10%), treatment interventions
are ineffective or not well tolerated.”®

In the past, the mechanism of AF has predomi-
nantly been thought to be related to an interplay of
HCM-related abnormalities with little impact of non-
cardiac conditions on the development or recurrence
of AF. Specifically, the hypertrophied left ventricle
with poor compliance causes increase in afterload
of the left atrium (LA), which results in progressive
LA dilation.’281"-13 |n obstructive HCM, systolic ante-
rior motion of the mitral valve with secondary mitral
regurgitation further contribute to elevated LA pres-
sure, stretch, and remodeling.! Such increases in LA
pressure and LA dilation in turn lead to shortening of
the effective atrial refractory period and increase in

tract.

the dispersion of depolarization, providing the ideal
arrhythmogenic substrate primed for the develop-
ment and maintenance of AF.8' There is also evi-
dence pointing towards a primary atrial myopathy in
HCM, supported by a higher burden of atrial fibrosis
as compared with other forms of heart disease,'?'®
which likely impairs propagation of sinus impulses
through the atrium and serves as a substrate for slow
conduction and intra-atrial reentry. In addition, there
is evidence for decreased LA function, and high fre-
quency of recurrent AF after successful pulmonary
vein isolation, implicating foci beyond just the pulmo-
nary veins in HCM patients.® Further supporting the
theory of a primary atrial myopathy is that a subset
of HCM patients develop AF as their only disease-
related complication despite normal LA size and
without HF symptoms."8
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It is well established that noncardiac comorbidities
such as obesity, hypertension, and obstructive sleep
apnea (OSA) are important contributors to AF in the
general population, with treatment of these conditions
an important aspect of AF management that is linked
to decreased AF occurrence.”* However, given the
multiple direct disease mechanisms that could be re-
sponsible for AF, the impact of non-HCM factors may
be overlooked in HCM. In particular, because OSA
can worsen structural abnormalities already present in
HCM patients including diastolic dysfunction as well
as LA dilation and remodeling,'* it is perhaps not sur-
prising that OSA may contribute to adverse events in
this disease. In this regard, several studies have raised
suggestion of the impact of OSA in modifying the clin-
ical course in HCM including a case-series reporting
reduction in left ventricular outflow tract gradients and
improvement in symptoms after treatment of OSA with
continuous positive airway pressure therapy in HCM
patients,'® while other studies have demonstrated that
OSA was associated with a 4- to 5-fold increase in
prevalence of AF as compared with HCM patients
without OSA.'®

The study by Xu et al. in this issue of the Journal of
the American Heart Association (JAHA) substantiates
these previous findings, demonstrating a strong rela-
tionship between OSA and AF in a large cohort of 555
HCM patients.” In this adult HCM cohort, the preva-
lence of AF is significantly higher in patients with OSA
(24%) compared with patients without OSA (14%). Xu
et al. also find the severity of OSA to be independently
correlated with both the presence and severity of AF in-
dependent of other disease-related variables linked to
AF in HCM including age, LA size, left ventricular out-
flow tract obstruction, and severity of HF symptoms.!”
Notably, the prevalence of OSA in this HCM cohort
was high at 59%, but this may represent an overes-
timation of the prevalence of OSA in a general HCM
population because of selection bias as to which HCM
patients were referred for sleep studies. In addition,
because 15% of HCM patients in this cohort without
OSA also had AF, it would be unjustified to consider
the primary mechanism of AF to be linked to OSA in
HCM. Nevertheless, these findings in a very large and
well-described HCM cohort provide strong observa-
tional evidence that OSA is an important contributor to
AF development in some HCM patients.

That OSA contributes to AF development in a sub-
set of HCM patients raises several important manage-
ment considerations. First, in the setting of new-onset
AF, screening for OSA should be considered in order
to identify patients who would benefit from treatment.
Indeed, in non-HCM cohorts, treatment of OSA has a
favorable effect on recurrence and progression of AF,'4
and it is not unreasonable to consider that treatment
of OSA may reduce overall AF burden in HCM patients
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and potentially prevent need or improve efficacy of an-
tiarrhythmic medications and/or AF ablation. Given the
potential for OSA to worsen the pathological features
of HCM, it is also plausible that screening and treat-
ment of OSA in at-risk HCM patients may even prevent
the development of AF in a subset of patients.

The relationship between OSA and AF in HCM ap-
pears to be similar to the impact of other non-HCM
comorbidities on adverse events in HCM patients.'8-20
For example, obesity is highly prevalent and has
also been demonstrated to be associated with
higher rates of both HF symptoms and AF in HCM.'®
Similarly, obstructive coronary atherosclerosis in
HCM is linked to higher rates of adverse outcomes in
comparison to non-HCM cohorts with similar burden
of coronary atherosclerosis.'® Additionally, the most
common cause of mortality in the current HCM treat-
ment era is no longer secondary to HCM but rather
secondary to other non-HCM-related conditions.?°
Therefore, a focus on preventative measures, life-
style interventions, and treatment of other non-HCM
comorbidities, in conjunction with the primary care
providers and other specialists, is an important com-
ponent that should not be overlooked in the care of
HCM patients.

In HCM, AF is an important adverse disease-related
event that is responsible for symptoms that interfere
with lifestyle, leads to stroke risk requiring treatment
with anticoagulation, and often antiarrhythmics and
AF ablation procedures.?>” While the predominant
mechanism of AF in HCM is a result of disease-related
features, the clear association with OSA severity to AF
development and burden raises awareness of the need
for appropriate screening. While current treatments of
AF in HCM are associated with substantial improve-
ment in outcomes compared with previous eras, the
identification and treatment of OSA may serve to fur-
ther improve outcomes in HCM.
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