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Hypertrophic cardiomyopathy (HCM) is the most common hereditary cardiomyopathy characterized by left ventricular hyper-
trophy and spectrum of clinical manifestation. Atrial fibrillation (AF) is a common sustained arrhythmia in HCM patients and is
primarily related to left atrial dilatation and remodeling. There are several clinical, electrocardiographic (ECG), and echocardio-
graphic (ECHO) features that have been associated with development of AF in HCM patients; strongest predictors are left atrial
size, age, and heart failure class. AF can lead to progressive functional decline, worsening heart failure and increased risk for
systemic thromboembolism. The management of AF in HCM patient focuses on symptom alleviation (managed with rate and/or
rhythm control methods) and prevention of complications such as thromboembolism (prevented with anticoagulation). Finally,
recent evidence suggests that early rhythm control strategy may result in more favorable short- and long-term outcomes.
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Introduction

Hypertrophic cardiomyopathy (HCM) is the most common
inherited cardiomyopathy due to mutation in one of the sev-
eral sarcomere genes and transmitted in autosomal dominant
pattern with variable penetrance [1, 2]. It is characterized by
left ventricular hypertrophy (wall thickness > 13 mm on echo-
cardiogram), usually asymmetric involving the septum, in the
absence of abnormal loading conditions and other known
phenocopies of HCM (e.g., Fabry disease, lysosomal-
associated membrane protein-2 cardiomyopathy, or
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amyloidosis) [3—5]. The clinical presentation of HCM is het-
erogeneous and includes an asymptomatic state, heart failure
syndrome due to diastolic dysfunction or left ventricular out-
flow (LVOT) obstruction, arrhythmias (atrial fibrillation and
embolism), and sudden cardiac death [1, 6]. Atrial fibrillation
(AF) is a very common sustained arrhythmia in HCM patients
and is responsible for worsening symptoms and lifestyle [7,
8]. This review focuses on several aspects of AF in HCM
patients with a focus on prevalence, clinical impact, and
management.

Incidence and prevalence

HCM is the most common inherited cardiomyopathy with a
population prevalence of up to 0.2% or 1 in 500 persons [7]. It
is a common cause of exercise intolerance, heart failure, and
sudden cardiac death in young patients. AF is the most com-
mon sustained arrhythmia in both HCM and general popula-
tion. The prevalence of AF in HCM patients is four- to sixfold
higher than the similarly aged general population. Several
previous studies have reported an annual incidence of 2—4%
and a lifetime prevalence of 20-30% with rates as high as 40%
in HCM patients over the age of 70 years. A meta-analysis of
7381 patients reported an overall AF incidence of 3.08% per
100 patients per year and lifetime prevalence of 22.5% [9]. AF
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is regarded a progressive arrhythmia in HCM patients with
major clinical impact and tends to be paroxysmal in two-
third of patients while the rest have persistent/permanent AF
[8, 10].

Pathophysiology of AF in HCM

The genetic mutations in HCM leads to myofibril disarray and
eventually left ventricular hypertrophy over time. The three
most predominant mutations involving the sarcomeric pro-
teins constitute 60% of the HCM cases, involving the beta-
myosin heavy chain (MYH?7), cardiac troponin T, and
myosin-binding protein C [11]. A few studies have sought to
understand the exact mechanism of AF in HCM. The devel-
opment of AF in HCM patients is likely multifactorial, includ-
ing genetic factors, structural abnormalities, and electrophys-
iological abnormalities. The missense mutation Arg663His in
the MHY7 gene has been reported to be associated with great-
er risk of AF (47% prevalence over a follow-up period of
7 years) [12]. Polymorphisms in the angiotensin receptor gene
(AGTR1) have also been linked to the development of AF in
patients with HCM [13].

Hypertrophic cardiomyopathy is associated with diastolic
dysfunction due to hypertrophied LV and reduced LV compli-
ance. Diastolic dysfunction leads to elevated left ventricular
end diastolic pressure (LVEDP) and increased afterload for
left atrium (LA). This results in progressive dilatation and
remodeling of LA causing structural and electrophysiological
abnormalities. This is further exacerbated by LVOT obstruc-
tion and mitral regurgitation due to systolic anterior motion of
the mitral valve [5, 14]. LA remodeling shortens the atrial
refractory period and in turn increases the dispersion of repo-
larization. This can potentiate the ability of ectopic triggers to
initiate AF (Fig. 1) [15, 16].

Furthermore, HCM itself can cause atrial myofibril disarray
and atrial fibrosis that can serve as a substrate for AF by
impairing intra-atrial conduction [15, 17, 18]. Finally other
proposed mechanisms for AF in HCM includes atrial ischemia
due to microvascular dysfunction, hypertrophy of muscle
sleeves responsible for conduction from pulmonary vein trig-
gers to LA, and the abnormal calcium handling resulting in
triggered activities [16, 19, 20].

Risk factors for development of AF
and detection in HCM

There are several clinical, electrocardiographic (ECG), and
echocardiographic (ECHO) features that have been described
in the literature as independent predictors for development of
AF in HCM patients. The strongest independent predictors of
those are left atrial size, age, and heart failure class.
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The size of the LA is strongly associated with the devel-
opment of AF in HCM patients. Different studies have used
different cutoff of left atrial size to predict AF risk in HCM
patients, but the most accepted size is anteroposterior diam-
eter >45 mm [8, 9]. In a meta-analysis of 7381 patients (33
studies), the LA diameter was 38 mm in HCM patients with
sinus rhythm compared to 45 mm in patients with AF [9]. In
another study of 480 patients, a LA diameter > 45 mm was
significantly associated with higher risk of AF and is a part
of the guidelines [8]. In European guidelines, 48-h ambula-
tory ECG monitoring is recommended every 6—12 months
for AF detection in HCM patients who are in sinus rhythm
and LA anteroposterior of greater than 45 mm (class I1a) [4].
The American guidelines on the other hand are less rigor-
ous; 24-h ambulatory ECG monitoring could be considered
in adults to detect asymptomatic AF in patients with en-
larged LA (class IIb) [5]. More prolonged monitoring with
event or implantable loop recorders might be required to
increase the detection rate, especially in patients with inter-
mittent symptoms [21].

Left atrial volume index (LAVI) provides more information
about left atrial remodeling and is a better predictor of AF in
HCM patients than LA diameter alone. In a study of 141
HCM patients, LAVI >34 ml/m” identified patients at a risk
of developing paroxysmal AF with a sensitivity and specific-
ity of 80% and 73% respectively [22]. In another study of 427
HCM patients, LA emptying fraction <38% and LA end-
diastolic volume > 118 ml predicted future AF episodes in
HCM patients [23]. However, it has been demonstrated that
LA function are preserved until LAVI > 40 ml/m? [24]. These
observation might lead to closer follow-up of HCM patients
with LAVI >40 ml/m? and reduced LA emptying fraction
(Table 1).

Age is a well-known predictor of AF in general population
and in HCM patients as well. Various study have identified
age as a risk factor for development of AF and threshold
ranging from > 40 to > 50 years are independently predictive
of AF in HCM patients [8, 25]. Finally, NYHA class III/IV,
moderate to severe mitral regurgitation, and LV ejection frac-
tion <50% have been associated with higher risk of AF in
multiple studies [26, 27].

There have been several other structural factors based
on cardiac imaging that have been observed to predict risk
of AF. In a study of 1360 HCM patients, greater extent of
septal hypertrophy on ECHO and/or cardiac magnetic res-
onance imaging (CMR) was associated with higher risk of
AF [28]. In another study of 37 patients, HCM patients
with AF had significantly more LGE than patients without
AF. However, the predictive value of LGE was inferior to
LA size [15]. LVOT obstruction in HCM is associated with
worse outcomes but the evidence to predict AF is incon-
sistent. In a study of 3673 patients, AF was more common
among patients with non-obstructive physiology [27].
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Fig. 1 Pathophysiology and
clinical impact of atrial fibrillation
in hypertrophic cardiomyopathy
patients

Conversely, other studies have suggested that higher
LVOT predicts risk of AF [13].

Abnormal atrial activation on electrocardiographic basis
has been shown to predict risk of AF development. A study
of 110 patients observed that HCM patients with signal aver-
aged P wave > 140 ms are at higher risk of developing AF. Itis
more sensitive when combined with dilated LA > 40 mm [29].
Another study of 80 patients reported that P wave duration >
134.5 ms separated the patients with AF from controls with a
sensitivity of 92% and specificity of 89%. They also reported
that P wave dispersion value > 52.5 ms separated AF patients
from controls with a sensitivity of 96%, and a specificity of
91% (Table 1) [30].

Clinical impact of AF

The development of AF in HCM patients has significant im-
pact on quality of life and often is associated with functional

Table 1 Predictors of atrial fibrillation in patients with hypertrophic
cardiomyopathy

Predictors Cutoff Strength of evidence
Left atrial size >45 mm OR=34

Left atrial volume index >34 ml/m? ROC curve =0.84
LA emptying fraction <38% ROC curve =0.754
LGE on MRI ROC curve =0.64
Septal hypertrophy OR=5.44

P-wave duration > 140 ms OR=3.44

P-wave dispersion >52.5 ms RR=24

decline. AF is associated with higher rates of symptomatic
heart failure, thromboembolism, and mortality [31].

Symptoms of progressive heart failure were the major
source of morbidity in this group. During AF, the loss of
coordinated atrial contraction and rapid ventricular response
leads to variable ventricular filling. This compounded with
reduced LV compliance in hypertrophied ventricle can pro-
duce a wide range of hemodynamic consequences [10, 13].
HCM patients with LVOT obstruction can develop hypoten-
sion, presyncope, or syncope due to decreased cardiac output.
In a study of 52 HCM patients, the acute onset of AF caused
worsening symptoms in majority of patients with resolution of
symptoms with return to normal sinus rhythm [10]. HCM
patients with AF have a greater rate of progression to end
stage heart failure. Finally, patients who develop AF experi-
ence deterioration in functional class, esp. those with LVOT
obstruction. Of note, patients with paroxysmal AF have poor
exercise tolerance despite being in normal rhythm at time of
testing [32].

AF is an independent predictor of mortality in HCM pa-
tients and is associated with up to fourfold increased risk of
death compared to sinus rhythm. The majority of cardiovas-
cular deaths in AF group are related to thromboembolism and
worsening heart failure. There are few cases of sudden cardiac
death due to deterioration of AF into ventricular tachycardia,
esp. in the presence of pre-excitation. In a study of 480 HCM
patients, 107 developed AF during mean follow up of
9.1 years. The presence of AF was associated with significant-
ly higher risk of mortality (3% versus 1%) in these patients.
More so, patients who developed AF at younger age > 50 years
were at highest risk of thromboembolism and carried worse
prognosis [8]. In another study of 4248 HCM patients, those
with AF had higher cardiovascular (10.9% AF versus 4.9%
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non-AF) and non-cardiovascular death (5.9% AF versus 3.2%
non-AF) during follow-up period of 10 years [26].

Multiple studies have also documented that AF increases
the risk of systemic thromboembolism (TE) in HCM patients.
In a large meta-analysis of 7381 patients, the incidence of TE
was 3.8% per year and overall prevalence was 27.1% [9]. In
another study of 480 patients, the ischemic stroke was eight
times more frequent in AF group compared to HCM patients
without AF (21% AF; 2.6% non-AF) [8]. Thromboembolism
risk in AF is unrelated to the type of AF (paroxysmal versus
persistent) and number of paroxysms and cannot be predicted
accurately using clinical prediction score like CHA,DS,-
VASc [33].

Management of AF

Several studies have identified that lifestyle modifications like
healthy eating and physical activity weight loss could reduce
the incidence of AF, induce more AF remission, and also
produce successful ablation outcomes [34]. Even though these
studies have not specifically included HCM patients, we rec-
ommend that aggressive lifestyle modification along with
treatment of underlying comorbidities like diabetes, hyperten-
sion, and sleep apnea should be undertaken to prevent AF.

Pharmacological treatment

Long-term complications of concern in determining manage-
ment strategy for AF include stroke, tachycardia-induced car-
diomyopathy, and worsening heart failure. The management
of AF is, thereby, focused on two principles—symptom alle-
viation (managed with rate and/or rthythm control methods)
and prevention of complications such as thromboembolism
(prevented with anticoagulation). Current data from large ran-
domized trials indicates equivalent outcome (in terms of qual-
ity of life and overall mortality) with both rate and rhythm
control strategies for control of AF with marginally lower
rates of cardiovascular death, admission for heart failure,
thromboembolic event, severe bleeding, pacemaker implanta-
tion, or severe side effects from antiarrhythmic drugs in gen-
eral population (Supplementary Table 1) [35, 36]. The limita-
tion of this data lies in the general lack of sub-analysis of
patients suffering from structural heart diseases. HCM, more
specifically, involves dynamic obstruction of LV outflow that
may make it difficult to extrapolate the little data that is avail-
able for AF in structural heart diseases. Physiologically, the
LV dysfunction is predominantly diastolic in HCM that in-
creases the dependence of LV outflow on synchronized atrial
contraction occurring at normal rate. For this reason, despite
the absence of definitive data on AF treatment in HOCM,
expert opinion weighs in favor of rhythm control for long-
term management with adequate anticoagulation [4, 5]. Rate
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control strategies may also be added to antiarrhythmic drugs
to improve quality of life and prolong asymptomatic phases
(Table 2).

Acute management

In the setting of new onset AF, rate control is often desired to
provide symptomatic relief to the patient. This can be
achieved by initiating oral beta-blocker or non-
dihydropyridine calcium channel blockers (CCB). Transfer
to an inpatient service and use of intravenous preparations is
considered in patients experiencing severe symptoms of ische-
mia or heart failure or those in significant discomfort. Care
should be taken to avoid these agents in case of pre-excitation
or in setting of cardiogenic shock [3, 4].

For some patients, immediate conversion to sinus rhythm
may be necessary and includes hemodynamic instability, ac-
tively progressing ischemia seen on ECG and inadequate re-
sponse to intravenous beta-blockers and CCBs [3, 4]. Urgent
cardioversion should be carried out when required, irrespec-
tive of anticoagulation status and although absence of
anticoagulation is associated with risk of thromboembolism,
it does not serve as a contraindication for cardioversion. If
available, a transesophageal echocardiogram (TEE) can be
performed to rule out thrombus in the left atrium before car-
dioversion. Pharmacologic cardioversion can also be consid-
ered, includes amiodarone, the preferred agent, with added
benefit of delayed rate control (after 812 h later) when used
intravenously. Class 1C antiarrhythmics like flecainide and
propafenone, although more effective for cardioversion are
associated with increased pro-arrhythmic effect in structural
heart disease and should be avoided [37].

Vernakalant, an atrial selective antiarrhythmic, has shown
promise in the AVRO trial and is recommended by the 2014
ESC guidelines for rapid and effective conversion of AF.
However, limitation of availability of safety data in clinically
significant structural heart disease precludes its use [38].
Ibutilide, an effective antiarrhythmic is recommended in coun-
tries where available, especially in setting of pre-excitation.
Few studies have been performed to determine its role in
HCM, thus restricting the use of the drug [39].

Chronic rate control

Despite a more widespread use for thythm control methods in
HCM patients with AF, exceptions include asymptomatic pa-
tients and those who cannot tolerate antiarrhythmic drugs due
to their adverse effect profile. This group should be considered
for rate control, given the lack of clear benefit from rhythm
control. The preferred medications are oral non-
dihydropyridine CCBs (verapamil/diltiazem) or beta-
blockers (metoprolol, propranolol, atenolol, nadolol), individ-
ually or in combination. Calcium channel blockers, due to
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Table2 Summary of management of AF in HCM patients

Issue Recommendation

Comments

Beta-blockers and CCBs for acute and
chronic rate control (class I)

Rate control

Rhythm control Amiodarone followed by disopyramide

(class Ila)
Catheter ablation
AF, or unable to take antiarrhythmic (class Ila)

Anticoagulation Unless contraindicated, oral anticoagulation with

VKA (INR 2-3) to prevent thromboembolism (class I)

Consider in patients with drug-refractory symptomatic

Caution in patients with LV systolic dysfunction
and cardiogenic shock.

In clinical practice, sotalol is preferred due to long-term
side effects with other drugs.

Early ablation strategy might be useful in young patients
with normal-sized left atrium and/or paroxysmal AF.

Direct oral anticoagulant can be used a second-line therapy.
CHA2DS2-VASc score is not validated and does not
effectively predict stroke risk.

their negative inotropic action, should be avoided in patients
with LV systolic failure [3, 4].

In critically ill patients, short-term intravenous amiodarone
could be used for rate control. Dronedarone is a theoretical
option for controlling rate in AF but existing data suggests its
use in permanent AF is associated with worse outcomes [40].
Digoxin can be considered alone or in combination with beta-
blockers or CCBs in the long-term management of permanent
AF in patients presenting with symptoms of NYHA class II-
IV, provided there is no significant LVOT obstruction (in
which case the positive inotropic effect of the drug can do
more harm) [41].

Of note, HCM patients who have failed rhythm control and
for whom ablative procedures (as a consequence of comorbid
conditions, advanced age) are contraindicated can be consid-
ered for AV nodal ablation with subsequent insertion of a dual
chamber pacemaker if rate control methods are unsuccessful,
assuming LVEF > 50%. In cases with LVEF < 50%, AV nodal
ablation can be followed by either HIS bundle pacemaker or
CRT pacemaker implantation [41, 42].

Chronic rhythm control

Once sinus rhythm is achieved, the goal of starting antiar-
rhythmic drug is to reduce the number and duration of AF
recurrences. In short term, arrhythmia free phases allow pa-
tient to live a life of higher quality while in the long-term,
natural progression from paroxysmal to persistent/permanent
AF is prevented. Choice of antiarrhythmic drug in a given
patient is guided by the duration of pharmacological treatment
planned, patient characteristics like age and gender, existing
comorbidities and the side effect profile of the drug.

Sotalol is the most commonly prescribed antiarrhyth-
mic in otherwise young HCM patients with AF
(Table 2). However, care should be taken to administer
it under supervision for the purpose of monitoring QT
prolongation that can occur over the first several doses.
While sotalol is ineffective in cardioversion, long-term
use is associated with lower rates of recurrence of AF
and improved exercise tolerance [43]. Patients should be

followed up regularly to monitor serum potassium, se-
rum magnesium, electrocardiogram changes, and renal
function [31, 43].

Similar to sotalol in terms of effect on QT prolongation,
dofetilide is another IKr inhibitor that can be considered for
rhythm control in patients with AF. In SAFIRE-D trial, rate of
maintenance of sinus rhythm with dofetilide at 1 year was
58% compared to 25% in the placebo group [44]. Another
trial studying the efficacy of dofetilide in patients with im-
paired LV function showed a higher rate at 1 year of dofetilide
(78%) versus in placebo group (42%) [45]. Unfortunately,
little work has been done on the use of dofetilide in HCM
patients. A recent retrospective case review revealed that
dofetilide was well tolerated in patients with AF and HOCM
and it facilitated management of AF in 21/25 (84%) patients
[46].

If a short duration of treatment is expected (in circum-
stances such as advanced age and imminent ablative proce-
dure), amiodarone can be considered initially. Multiple RCTs
have demonstrated the superiority of amiodarone over sotalol
at 1-year follow-up [47, 48], but these studies did not specif-
ically examine HCM patients. Additionally, long-term use of
amiodarone is limited due to extracardiac side effects and
increased mortality [48]. Short-term use with amiodarone
can also be practiced only in a limited manner. A randomized
trial demonstrated the episodic short-term use of amiodarone
results in higher recurrences of AF with higher than expected
morbidity and overall significantly higher rates of all-cause
mortality and cardiovascular hospitalizations [49].

A close relative of amiodarone, dronedarone has a more
tolerable side effect profile, enhanced exercise tolerance, and
reduced mortality in paroxysmal and persistent AF. However,
existing studies reveal that its use in permanent AF is associ-
ated with increased combined end point of M1, stroke, system-
ic embolism, and cardiovascular deaths [40]. Disopyramide,
supplemented with AV node blocking drug like beta-blocker
or CCB, is used to treat LVOT obstruction in HCM. An
intention-to-treat meta-analysis suggested that this combina-
tion could maintain sinus rhythm for 2-3 years, but the pro-
tective effect gradually diminishes over time [26].
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Non-pharmacologic rhythm control

Percutaneous catheter ablation is considered an effective treat-
ment for atrial fibrillation. It could be considered for rhythm
control in patients with drug-refractory symptomatic AF.
Several studies have analyzed the role of catheter ablation in
HCM patients for drug-refractory AF [20, 50, 51]. It aims to
eradicate AF triggers and abnormal atrial substrate and can be
achieved by pulmonary vein isolation (PVI). In the initial
studies, PVI was reported to be a safe and effective therapy
for drug-refractory AF, with good short-term results [20, 50].
In a study of 61 HCM patients, catheter ablation was success-
ful with no recurrence of AF in 67% patients over 29-month
follow-up. However, repeat procedure were required in 52%
of patients and 54% patients were maintained on antiarrhyth-
mic therapy. They observed that younger patients with small
atrial size and mild symptoms had the best outcomes, likely
due to lesser degrees of atrial myopathy and remodeling [20].

In a subsequent study including 43 HCM patients, PVI and
posterior wall isolation alone, even though feasible and safe,
was not effective in preventing late AF recurrence (> 1 year) in
about 50% patients. They observed that non-PV triggers can
be demonstrated in the majority of patients with late AF re-
currence and more extensive ablation beyond PVI could result
in significant improvement in the long-term AF free survival
[51]. In a recently published meta-analysis including 15 ob-
servational studies, 45.5% of HCM patients were free from
atrial arrhythmia during follow-up after a single catheter abla-
tion. The success rate was increased to 66.1% overall with
multiple procedures (71.8% in paroxysmal AF, and 47.5% in
persistent/permanent AF). Without the use of antiarrhythmic
drugs, the success rate was much lower at latest follow-up
(32.9% with single procedure and 50.4% with multiple proce-
dures). The major predictors of AF recurrence after catheter
ablation was LA size, NYHA class III/IV, AF duration, non-
PV triggers, and LV systolic dysfunction. The incidence of
serious periprocedural complication was 5.1% and there was
no death reported [52].

In another study, left atrial size was the major predictor of
procedural success. They reported that outcomes in HCM pa-
tients with paroxysmal AF and normal sized atria (less degree
of atrial myopathy and remodeling) were comparable to the
non-HCM population [16]. This may suggest that an early and
aggressive thythm control strategy using catheter ablation in
HCM patients might be more effective and will avoid long-
term toxicities of antiarrhythmic medications. This approach
is supported by recent studies reporting that a longer
diagnosis-to-ablation time is associated with adverse LA re-
modeling and worse outcomes [53]. Also, AF ablation can
result in significant reverse LA remodeling and improved out-
comes [54].

The data about the efficacy of catheter ablation for AF in
HCM patients are scarce and of modest quality. There is need
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for studies to evaluate the optimal energy source (radiofre-
quency versus cryoablation) and whether extensive ablation
beyond PVI (posterior wall isolation, complex fractionated
electrograms, rotors, ganglionic plexus, and non-PV triggers)
would be more effective in treating AF. We recommend that
catheter ablation should be considered for HCM patients with
symptomatic drug-refractory AF, particularly younger patients
with paroxysmal AF and smaller atria. The ablation strategy
should be individualized and extensive ablation beyond PVI
should be considered in HCM patients with persistent AF and
who have had recurrent AF despite catheter ablation (Table 2).

In addition, there is some data suggesting the role of surgi-
cal ablation for AF. In a study of 68 HCM patients, who
underwent surgical ablation during myectomy, 51% had free-
dom from AF after a single procedure at 35-month mean
follow-up [55]. However, this procedure was associated with
high rates of major complication (18%). Considering the lim-
ited data and high complication rate, we do not recommend
stand-alone surgical ablation but concomitant MAZE proce-
dure can be considered if septal myectomy or mitral valve
replacement is indicated [56, 57].

Thromboembolic prophylaxis

Hypertrophic cardiomyopathy patients with AF are at substan-
tial risk for thromboembolism (TE). Major guidelines strongly
recommend long-term anticoagulation for TE prevention in
HCM patients with AF [3, 4]. Anticoagulation with warfarin
is known to be effective for stroke prevention compared to
antiplatelet therapy in HCM patients [58, 59]. In a study of
4821 patients, warfarin use was associated with 54.8% stroke
risk reduction compared to no therapy [33]. In patients with
warfarin intolerability, difficult to maintain INR in therapeutic
range, an oral direct thrombin inhibitor (Dabigatran) or factor
Xa inhibitor (rivaroxaban/apixaban) is recommended despite
under representation of HCM patients in randomized trials for
the direct oral anticoagulants. However, based on observation-
al data, guidelines have included both warfarin therapy (goal
INR 2 to 3) and direct oral anticoagulants to be effective strat-
egies for stroke prevention in HCM patients [3, 4]. In a small
study of 52 HCM patients with AF, the use of amiodarone was
associated with fewer embolic episodes [10]. No other antiar-
rhythmics have been studied or shown to reduce the risk of
thromboembolism.

CHA2DS2-VASc score is commonly used for stroke risk
stratification in AF; however, it is not validated and does not
effectively predict stroke risk in HCM patients [33].
Therefore, current guidelines recommend that all HCM pa-
tients with even a single brief episode of AF should be treated
with long-term anticoagulation, given the high risk of stroke
[3, 4]. In patients, who cannot be prescribed anticoagulation
due to high bleeding risk, left atrial appendage (LAA) occlu-
sion procedures can be considered. However, HCM patients



Heart Fail Rev (2019) 24:189-197

195

are not included in the trials for LAA occlusion and not spe-
cifically studied [60]. LAA exclusion with surgical internal
sutures or noncutting stapler could be considered during sur-
gical myectomy. However, these procedures are mostly inef-
fective due to spontaneous recanalization of the LAA [61].

Hypertrophic cardiomyopathy patients presenting with
stroke symptoms should be carefully monitored for AF as
7.4% of these have new onset AF at the time of event and
14.7% developed AF during evaluation after stroke [62]. We
recommend that implantable loop recorders should be consid-
ered in patients with otherwise considered cryptogenic stroke
[63].

Conclusion

Atrial fibrillation is the most common arrhythmia in HCM
patients and is very poorly tolerated. It is related to several
processes including genetic factors, left atrial structural, and
electrical remodeling. AF in these patients is associated with
worsening heart failure, functional decline, increased risk of
thromboembolism, and increased mortality. We recommend
an early and aggressive rhythm control strategy with long-
term anticoagulation esp. in younger HCM patients to im-
prove morbidity and mortality. Lastly, there is a need for larg-
er, multicenter studies to specifically address the effective ab-
lation strategy in HCM patients.
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