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Background

Methods
and results

Conclusions

Atrial fibrillation (AF) is common in hypertrophic cardiomyopathy (HCM). There is limited data regarding the outcomes of
AF catheter ablation in HCM patients. In this study, we aimed to synthesize all available evidence on the effectiveness of
ablation of AF in patients with HCM compared to those without HCM.

We systematically reviewed bibliographic databases to identify studies published through February 2023. We included co-
hort studies with available quantitative information on rates of recurrent atrial arrhythmias, anti-arrhythmic drug (AAD)
therapy, and repeat ablation procedures after initial AF ablation in patients with vs without HCM. Estimates were combined
using random-effects meta-analysis models and reported as risk ratios (RR) and 95% confidence intervals (Cl). Eight studies
were included in quantitative synthesis (262 HCM and 642 non-HCM patients). During median follow-up 13-54 months
across studies, AF recurrence rates ranged from 13.3% to 92.9% in HCM and 7.6% to 58.8% in non-HCM patients. The
pooled RR for recurrent atrial arrhythmia after the first AF ablation in HCM patients compared to non-HCM controls
was 1.498 (95% Cl=1.305-1.720; P <0.001). During follow-up, HCM patients more often required AAD therapy
(RR=2.844; 95% Cl=1.713-4.856; P <0.001) and repeat AF ablation (RR =1.544; 95% Cl=1.070-2.228; P=0.02).
The pooled RR for recurrent atrial arrhythmias after the last AF ablation was higher in patients with HCM than those with-
out HCM (RR = 1.607; 95% Cl = 1.235-2.090; P < 0.001).

Compared to non-HCM patients, those with HCM had higher rates of recurrent atrial arrhythmias, AAD use, and need for
repeat AF ablation after initial ablation of AF.
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Graphical Abstract

Catheter ablation of atrial fibrillation in patients with and without hypertrophic
cardiomyopathy: systematic review and meta-analysis
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Keywords

What’s new?

® This updated meta-analysis shows that rhythm control is feasible in
patients with hypertrophic cardiomyopathy (HCM) and atrial fibril-
lation (AF).

® Patients with HCM and AF appear to have higher rates of recurrent
atrial arrhythmia after ablation, are more likely to need anti-
arrhythmic drug (AAD) therapy, and more frequently require repeat
ablations compared to patients without HCM.

Introduction

Atrial fibrillation (AF) is common in patients with hypertrophic cardio-
myopathy (HCM), with a reported prevalence between 18% and
28%."3 Several factors contribute to left atrial (LA) dilation and remod-
elling in patients with HCM leading to an increased risk of AF, including
elevated filling pressures due to diastolic dysfunction, atrial myopathy,
left ventricular outflow tract obstruction, and mitral regurgitation.*
Due to underlying impaired left ventricular filling, AF is poorly tolerated
by patients with HCM and is associated with an increased risk of heart
failure—related morbidity and mortality, stroke, and functional
disability.”

A prior single-arm study demonstrated increased AF recurrence
rates in HCM patients undergoing pulmonary vein isolation (PVI),
suggesting that more extensive ablation and elimination of possible non-
pulmonary vein (PV) triggers may be required.” There are additional
uncertainties regarding the benefit of catheter ablation (CA) in patients
with AF and HCM given the underlying myopathy and often extensive
substrate abnormalities, which may affect the success of AF ablation in
these patients, especially those with persistent AF. No randomized stud-
ies of AF ablation in HCM have been conducted. Therefore, we

Relative risk (log scale)

Lower risk in HCM  Higher risk in HCM

Secondary outcomes

AAD use after first AF ablation
Repeat AF ablation

Recurrent atrial arrhythmia after
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Freedom from atrial
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conducted a systematic review and meta-analysis of all observational co-
hort studies that assessed the long-term outcomes of AF ablation in pa-
tients with HCM compared to patients without HCM.

Methods

Data sources and searches

A comprehensive search of multiple databases was performed on 2
February 2023. No publication date or language restrictions were applied.
Databases searched were Ovid MEDLINE(R), Ovid Embase, Ovid
Cochrane Central Register of Controlled Trials, Ovid Cochrane Database
of Systematic Reviews, Web of Science Core Collection via Clarivate
Analytics, and Scopus via Elsevier. Reference lists of eligible articles were
also searched for further eligible studies. Controlled vocabulary supplemen-
ted with keywords was used to search for studies reporting on CA of AF in
patients with HCM. The search strategy was designed by a librarian with in-
put from the study investigators as detailed in Supplementary material
online, Appendix S1. This systematic review and meta-analysis was conducted
and reported according to the Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.? The protocol of this study
was registered at the International Prospective Register of Systematic
Reviews (PROSPERO) database (CRD42023395391). This work was ex-
empt from institutional review board approval due to its nature that involved
the use of published data only.

Study selection and outcomes

Two authors (F.M.E. and KM.A\) independently assessed 362 potentially
eligible articles identified by the search strategy above (Figure 1).
Disagreements were resolved by consensus and further reviewed by a third
author (K.C.S.). We included observational studies where AF ablation was
performed in an HCM and a non-HCM control group with available quan-
titative relative risk information about post-ablation outcomes that could
be included in the meta-analysis. Single-arm studies were not included.
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Figure 1 Flow diagram of study selection.

The prespecified primary outcome was recurrent atrial arrhythmias after
the first AF ablation procedure, including AF, atrial flutter, or atrial tachycar-
dia, according to the definitions of each included study. Secondary out-
comes included the use of anti-arrhythmic drugs (AAD) during follow-up,
the need for repeat AF ablation, and freedom from atrial arrhythmias after
the last ablation (including repeat ablations if performed). Studies lacking in-
formation regarding follow-up duration and the number of subjects in each
group were excluded.

Data extraction and study quality assessment

Data were extracted using a standardized tool, including study characteris-
tics, patient demographics, and clinical outcomes. Any discrepancies were
resolved by consensus. Since the studies identified and included in this
meta-analysis were observational cohort studies, the Newcastle-Ottawa
Scale for assessing the quality of nonrandomized studies in meta-analyses
was used for quality assessment.” Included studies were assessed independ-
ently by two authors (F.M.E. and KM.A)) for risk of bias.

Data synthesis

For data synthesis, a random-effects model (DerSimonian and Laird) was
used to calculate pooled risk ratios (RRs) and 95% confidence intervals
(Cls) to account for different effect sizes and variations across studies for pri-
mary and secondary outcomes. Stepwise inclusion of one study at a time was
used as a sensitivity analysis to determine the impact of individual studies on
the primary outcome. We also performed a subgroup analysis assessing the
association of paroxysmal vs non-paroxysmal AF with recurrent arrhyth-
mias post-ablation within the HCM groups. Statistical significance was set
at a two-tailed P-value of <0.05. A formal test of heterogeneity was per-
formed using the I? statistic. I values <25%, 25-50%, 50—~75%, and >75% in-
dicate absent, low, moderate, and high heterogeneity, respectively.'® The
statistical analysis was conducted using the OpenMeta Analyst software.

Results

Characteristics of included studies

A total of eight studies met inclusion criteria.’’™"® These studies in-
cluded a total of 262 patients with HCM and 642 patients without
HCM who underwent CA of AF. Of the eight studies included the con-
trol group was matched to the HCM group in 5 studies. Matching cri-
teria are summarized in Table 1. Patients in the control group had no
structural heart disease, except for dilated cardiomyopathy and valvular
heart disease in the study by Gaita et al."" and left ventricular hyper-
trophy secondary to hypertension in the study by Mussigbrodt

et al.™ Most of the studies included in this meta-analysis had a low

risk of bias (Table 2).

In patients with HCM, the mean age ranged from 54 to 63 years, and
the percentage of male patients ranged between 68% and 84% across in-
cluded studies. In patients without HCM, the mean age ranged from 56 to
66 years, and the percentage of male patients ranged between 64% and
89% across included studies. All studies included patients with paroxys-
mal and persistent AF except for the study by McCready et al.'?, which
only included patients with persistent AF. In the studies including patients
with paroxysmal and persistent AF and unmatched controls,'>"” the pro-
portions of patients with paroxysmal and persistent AF were similar be-
tween patients with and without HCM. In patients with HCM, the
percentage of patients with paroxysmal AF (PAF) ranged between
32.5% and 60% across studies, and that of patients with persistent AF ran-
ged between 40% and 100% across studies (Table 1).

Catheter ablation approach

In all studies, irrigated radiofrequency ablation was utilized. None of the
studies utilized cryoballoon ablation. The specific ablation approach var-
ied between the studies as shown in Table 3. Pulmonary vein isolation was
performed in all of the studies with possible additional linear ablation in
cases of persistent AF, except in the studies conducted by Gaita et al.
and Hayashi et al."""® where a standardized ablation approach included
PVI, LA roof line, and cavotricuspid isthmus ablation. Gaita et al. also
added a linear lesion between the left inferior PV and mitral annulus."’
Hayashi et al. added posterior inferior linear lesions to isolate the poster-
ior LA." Ablation of non-PV triggers was only performed in the study by
Roh et al."® In this study, triggers of sustained AF were evaluated and tar-
geted after PVI. Atrial fibrillation was induced by burst pacing from the
high right atrium with decremental pacing from 250 ms to the atrial re-
fractory period. During the protocol, the mapping catheter, the ablation
catheter, and a quadripolar catheter were positioned in the left and right
pulmonary veins and superior vena cava, respectively. The beat initiating
AF was considered a trigger and analysed for the site of origin. The same
protocol was repeated at least three times."®

Outcomes

Median follow-up ranged from 13 to 54 months across studies. All stud-
ies reported single-procedure success rates (Table 4). The pooled RR
for recurrent atrial arrhythmia after AF ablation in patients with
HCM compared to patients without HCM was RR=1.498 (95%
Cl =1.305-1.720; P < 0.001; I = 6.34%) (Figure 2A). Sensitivity analysis
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sequentially adding each study demonstrated consistent results

. 2 2 2 (Figure 2B).
o
X 8 2 § E § 2 _g S In three studies reporting AAD utilization post-ablation, the need for
g ° SR - BTl AADs during follow-up ranged from 27% to 47% in the HCM group
B and from 0% to 19% in the control group. The rates of AAD use after
;3 §a: E‘ AF ablation were significantly higher in patients with HCM compared to
S 2 26 % x % % x % % x S patients without HCM (RR = 2.884; 95% Cl = 1.713-4.856; P < 0.001;
: § % § : g F:o%) (Figure 34). .
o - A g In five studies reporting repeat AF ablation, the pooled RR for redo
g S wage %" AF ablation in patients with HCM compared to patients without HCM
L:: : b ; e = was RR = 1.544 (95% Cl = 1.070-2.228; P = 0.020; [* = 0%) (Figure 3B).
O : ;':’ g oxox X ok ox X ox n In four studies reporting recurrent atrial arrhythmias after the patient’s
a8 3 3 last ablation (end of follow-up), the rates of recurrent atrial arrhythmias
- § ranged from 18% to 52.5% in the HCM group and from 12% to 36% in
S G the control non-HCM group. In pooled analyses, HCM status was asso-
S an é ciated with a higher rate of recurrent atrial arrhythmias (RR = 1.607;
£ g L S I X 95% Cl = 1.235-2.090; P < 0.001; I*= 0%) (Figure 3C; Table 5).
§ 3 <E In three studies reporting the rhythm control outcome in patients
g g with HCM stratified by the type of AF, the rates of recurrent atrial
g arrhythmias after the first ablation of AF ranged from 25% to 38% in
s: 6 % the PAF group and from 24% to 61% in the non-PAF group. In
£ - g meta-analysis, the recurrence rate of atrial arrhythmias was not signifi-
f: 3¢ 8 cantly different between the PAF and non-PAF groups (RR=0.792;
5 ] * % % % * % % = o _ _ . p_ 209 :
8: 55 o 95% Cl =0.507-1.237; P =0.305 ; I°=0%) (Figure 4).
g g' v E In four studies reporting procedural complications in both the HCM
o 8 5 and control patient groups, the rates of procedural complications ran-
% ged from 0% to 4.5% in the HCM group and from 0% to 5.6% in the
5 @ control group. There was no statistically significant difference in the
ﬁ o Y f rates of procedural complications for HCM patients versus controls
Do g g % * % * * s (RR=1.413; 95% Cl =0.323-6.186; P = 0.646; = 0%) (Figure 5).
S8 :
V3~ g
Discussion
o s 5
3 £ § Major findings
g E § % % % % % % % E The main findings of this meta-analysis are the following:
<] ‘S =
8 g g ? (1) Patients with AF and HCM had higher rates of recurrent atrial ar-
T § 3 rhythmia after ablation, were more likely to need AAD therapy, and
%‘: e < g more frequently required repeat ablations compared to patients
S |e: o without HCM.
2 |6 E 2) The percentage of HCM patients free of atrial arrhythmia recurrence
5 |8 _ o £ P g P yt
Z |w: % 9 E surpassed 80% at long-term follow-up (after single or multiple proce-
o |9 s9t é dures) in some of the analysed studies, suggesting that rhythm control
e 3 .g ¥ ok ok ok * ok ¥ ok < is still feasible in this group of patients.
1= K1 K}
e g5 3 . . .
2 - g Comparison with other studies and
Ei 2 interpretation of major findings
9 5 % A previous meta-analysis assessing the efficacy of AF CA in patients
9 c ¥ S with HCM compared to patients without HCM'? included five studies,
g % 2 2 and results were similar to our findings with a lower rate of freedom
'_é g S L A £ from atrial arrhythmias, higher AAD use, and more frequent repeat
et % § 8 procedures after AF ablation in patients with HCM." Similarly, in-
5 58 g creased rates of recurrence have been shown in non-controlled obser-
5] g % g vational studies. A recent large multicentre single-arm observational
£ o 8 g
g i study found low rates of rhythm control maintenance at long-term
% = = follow-up after CA of AF in HCM patients.?® This reduction in ablation
> T S 5 success was particularly pronounced in HCM patients with persistent
3 ~ — 5 T .
= = . I - i atrial fibrillation, where the risk of recurrence was almost double that
- -t < S ‘—E . e ° of HCM patients with PAF.° Late recurrences, defined as those occur-
o 5 ?: ) B > % S © | 8 ring after the initial 12-month period, were common among HCM pa-
‘; . & % = 5 53 = & £ tients with both paroxysmal and persistent AF.2° The higher use of
5 |3 g6 &2 e Z g s | 2 AADs and frequent redo ablation post-AF ablation in patients with
l‘_‘ & S s £ f 8 2 L5 ;‘3 HCM is not unexpected, considering the complex arrhythmogenic

substrate and ongoing remodelling predisposing to recurrent atrial
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AF ablation in hypertrophic cardiomyopathy

A Random-effects meta-analysis

HCM Control )
Studies Estimate (95% C.1.) Ev/Trt Ev/Ctrl '
Gaita (2007) 1.525 (0.825,2.820)  11/25 15/52 .
McReady (2011) 1580 (1.306, 1.912)  13/14 104/177 ——
Hayashi (2014) 1.067 (0.568, 2.003) 8/17 15/34 = s
Mussigbrodt (2014) 1.182 (0.686, 2.035) 13/22 11/22 - T
Contreras-Valdes (2015) 2.080 (1.355, 3.193) 26/40 20/64 .
Roh (2016) 1.935 (1.194, 3.138) 16/31 24/90 . =
Ikenaga (2017) 1.767 (0.414, 7.547) 2/15 8/106 ;
Chen (2018) 1.250 (0.969, 1.613)  60/97 48/97 ——
Overall (1 2=6.34%, P =0.381)  1.498 (1.305, 1.720) 147/261 246/642 -
T T ; T T 1
0.41 0.83 15 2.07 4.14 7.55
Relative risk (log scale)
Lower risk in HCM  Higher risk in HC
B Cumulative sensitivity meta-analysis
Cumulative studies Cumulative estimate
Gaita 1.525 (0.825, 2.820) < —n »
+ McReady 1.575 (1.313, 1.890) : B >
+ Hayashi 1.529 (1.283, 1.821) < — N >
+ Mussigbrodt 1.492 (1.263, 1.763) < L]
+ Contreras-Valdes 1.555 (1.319, 1.834) : B >
+Roh 1.591 (1.372, 1.844) s | >
+ lkenaga 1.592 (1.375, 1.845) : B >
+ Chen 1.498 (1.305, 1.720) < B
T ; 1
1.31 1.5 1.81

Relative risk (log scale)

Figure 2 Primary outcome of recurrence of atrial arrhythmia after the first ablation of atrial fibrillation in patients with hypertrophic cardiomyopathy
versus controls: A) Random effects meta-analysis, and B) Cumulative sensitivity meta-analysis.

arrhythmias. In another single-arm multicentre study of AF ablation in
HCM, PVI alone resulted in high recurrence rates in this population.
However, long-term success was obtained in most patients following
repeat procedures, including non-PVI targets, particularly trigger map-
ping and ablation.” This suggests that the complexity of arrhythmogenic
substrate in HCM may warrant more extensive ablation beyond the
standard PVI. The optimal ablation targets are likely to differ among
HCM patients. Our meta-analysis did not have sufficient study-level
data to inform on the relative effects of specific ablation strategies.

Mechanisms for atrial fibrillation in
hypertrophic cardiomyopathy

The pathogenesis of atrial arrhythmias in HCM is multifactorial.
Underlying myocyte hypertrophy, myocyte disarray, and interstitial fi-
brosis associated with HCM ultimately result in left ventricular diastolic
dysfunction, which increases left ventricular end-diastolic pressure
drive and LA afterload.”" Increased LA pressure and distension drive
pathological remodelling of the left atrium, creating a substrate for ini-
tiating and maintaining AF. Additionally, some evidence suggests pri-
mary atrial myopathy and fibrosis among HCM patients, which may
be independent of a secondary haemodynamic mechanism.'®*?

Potential mechanisms of AFin HCM patients also include dysregulation
of intracellular ion concentration. Patients with specific familial or her-
editary forms of HCM have been shown to have dysregulation of cal-
cium cycling/handling, resulting in increased intracellular calcium
levels.”® As such, triggered activity from early afterdepolarizations has
been implicated as a trigger for atrial fibrillation in the setting of proar-
rhythmic atrial substrate and remodelling.'**

Clinical implications

Atrial fibrillation is often poorly tolerated in HCM patients due to re-
strictive ventricular filling, loss of atrial contractility, and the potential
for worsening outflow tract obstruction and decreased cardiac output
with rapid ventricular rates. Therefore, most HCM patients benefit
from intensive rhythm control. It should be emphasized that our study
was not designed to address whether an ablation-based strategy is su-
perior to AADs in patients with HCM. However, our meta-analysis sug-
gests that a multifaceted approach may lead to favourable long-term
rhythm control in HCM patients since freedom from atrial arrhythmias
at the last follow-up ranged from 47.5% to 82% in the HCM groups
across studies. As part of this multifaceted approach, CA might be
more effective when implemented early in the disease course before ex-
tensive adverse remodelling has taken place.?* In general, HCM patients
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A Anti-arrhythmic drug use

HCM Control
Studies Estimate (95% C.I.)  Ev/Trt Ev/Ctrl
Hayashi (2014) 4.000 (1.400, 11,426)  8/17 4/34
Mussigbrodt (2014) 13.000 (0.777, 217.615)  6/22 0/22

Contreras-Valdes (2015)

Overall (I 2= 0%, P = 0.404)

B Repeat AF ablation

2.400 (1.298, 4.436) 18/40

12/64

2.884 (1.713,4.856) 32/79 16/120

<

0.

—i
: -
——
“
I T — T T T T 1
78 155 2.88 3.88 7.77 1553 38.83 77.66 155.32

Relative risk (log scale)

»

Lower risk in HCM

Higher risk in HCM

HCM Control ‘

Studies Estimate (95% C.l.)  Ev/Trt Ev/Ctrl !
Gaita (2007) 0.867 (0.343, 2.192) 5/25 12/52 ] :
Hayashi (2014) 1.333 (0.676, 2.630) 8/17  12/34 —
Mussigbrodt (2014) 1.667 (0.453, 6.138) 5/22 3/22 —
Contreras-Valdes (2015) 1.733 (0.880, 3.414) 13/40 12/64 —i
Roh (2016) 2.581 (1.092, 6.101) 8/31 9/90 L
Overall (I 2= 0%, P =0.531) 1.544 (1.070, 2.228) 39/135 48/262 0

I T ; T T 1

0.34 0.69 1.54 3.43 6.14
Relative risk (log scale)
Lower risk in HCM Higher risk in HCM
C Recurrent arrhythmia after repeat ablation
HCM Control ‘

Studies Estimate (95% C.I.)  Ev/Trt Ev/Ctrl
Hayashi (2014) 1.500 (0.378, 5.957) 3/17  4/34 < - >
Mussigbrodt (2014) 1.250 (0.610, 2.562)  10/22 8/22 = ‘
Contreras (2015) 1.976 (1.195, 3.268) 21/40 17/64 i
Chen (2018) 1.548 (1.088,2.204)  48/97  31/97 L)
Overall (I 2 = 0%, P = 0.759) 1.607 (1.235, 2.090) 82/176 60/217 _—

I ; T 1

0.5 1 1.61 25 494

<

Relative risk (log scale)

»

Lower risk in HCM

Higher risk in HCM

Figure 3 Secondary outcomes after atrial fibrillation ablation in patients with hypertrophic cardiomyopathy versus controls: (A) anti-arrhythmic drug
use, (B) repeat atrial fibrillation ablation, and (C) recurrent atrial arrhythmias after repeat ablation(s).

and clinicians should be primed for the requirement of concomitant AADs
and repeat ablations. Eliminating arrhythmia with single procedures with-
out adjunctive AADs or additional procedures may be unrealistic for many
HCM patients. As such, it is important to appropriately frame the defin-
ition of success of AF ablation in HCM patients.

Patients with HCM and AF frequently present with non-PV triggers,7
both at the time of index AF diagnosis and with recurrent episodes fol-
lowing initial PVI. More extensive ablation beyond PVI with targeting of
non-pulmonary vein triggers may be warranted in such patients.
Patients at high risk for AF recurrence, such as those with HCM, might
be best served with a more extensive ablation strategy upfront to opti-
mize long-term rhythm control. Hybrid surgical and CA approaches may
also be considered in patients with HCM for PVI and posterior wall

isolation, with or without LA appendage ligation, particularly for those
with persistent AF.2>?¢ However, further investigation of such manage-
ment strategies is needed to determine potential efficacy and benefit. It
is also noteworthy that conventional ablation techniques may be less ef-
fective in patients with HCM due to inadequate lesion formation related
to myocyte hypertrophy and inability to form transmural lesions.

Limitations

Certain limitations of our study merit consideration. First, the ablation
approach was not uniform among the individual studies. We did not
have sufficient study-level data to determine the relative outcomes of
the various ablation strategies. Second, control group selection was
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Table 5 Freedom from atrial arrhythmias after the last ablation (end of follow-up)

14/17 (82%) in the HCM group vs 30/34 (88%) in the non-HCM group (log-rank P =0.35)
54%) in the HCM group vs 14/22 (64%) in the non-HCM group (log-rank P=0.121)
19/40 (47.5%) in the HCM group vs 47/64 (73.4%) in the non-HCM group (log-rank P = 0.005)
49/97 (51%) in the HCM group vs 66/97 (68%) in the non-HCM group (log-rank P = 0.008)

Hayashi (2011)"3
Miissigbrodt (2014)"
Contreras-Valdes (2015)"°
Chen (2018)"8

(
12122 (
(
(

Freedom from atrial arrhythmias

PAF  Non-PAF '

Studies Estimate (95% C.l.) Ev/Trt  Ev/Ctrl

Gaita (2007) 0.714 (0.305, 1.675) 5/13 713 -

Roh (2016) 0.629 (0.288, 1.373) 5/13  11/18 = :

Chen (2018) 1.025 (0.507, 2.073) 14/56 10/41 1

Overall (1 2= 0%, P = 0.636) 0.792 (0.507, 1.237) 24/82  28/72 :
0.29 0.58 0.79 1.44 2.07

Relative risk (log scale)

<

Lower risk in PAF  Higher risk in PAF

Figure 4 Subgroup analysis of recurrent atrial arrhythmias after the first ablation in patients with hypertrophic cardiomyopathy and paroxysmal atrial

fibrillation versus non-paroxysmal atrial fibrillation.

HCM Control
Studies Estimate (95% C.I.)  Ev/Trt Ev/Ctrl
Hayashi (2014) 1.944 (0.040, 94.016) 0/17 0/34
Mussigbrodt (2014) 3.000 (0.129, 69.868) 1/22 1/22
Roh (2016) 0.581 (0.071, 4.779) 1/31 5/90
Ikenagra (2017) 6.687 (0.137,325.319) 0/15  0/106
Overall (1 2=0%, P =0.672) 1.413(0.323,6.186) 2/85  5/252

T
0.04 0.08

T T 1
0.2 04 0.81.412014.02 8.04 20.11 40.22 80.43 201.08

Relative risk (log scale)

< »
< »

Lower risk in HCM Higher risk in HC

Figure 5 Procedural complications in patients with hypertrophic cardiomyopathy versus controls.

variable among studies. In three studies,"*">"” controls were not se-

lected based on matching. Controls had structural heart disease in
two studies."”™ Third, there was a variable prevalence of patients
with PAF and non-PAF across the included studies. Only three of the
studies reported outcomes stratified by AF type not allowing us to
draw strong conclusions regarding the impact of AF type on ablation
outcomes in HCM patients. Lastly, compared to the outcomes of AF
ablation in the included studies, ablation outcomes may be superior
in more contemporary HCM cohorts due to the widespread use of
the latest AF mapping and ablation innovations, including
ultra-high-density mapping, cryoballoon ablation, contact-force sensing,
and index-guided ablation, among others.?° Despite these limitations,

heterogeneity among the studies included in this meta-analysis was
low, increasing the certainty of the evidence for each primary and sec-
ondary outcome.

Conclusions

In this meta-analysis of observational studies of AF ablation, patients
with HCM had a higher risk of recurrent atrial arrhythmia, use of
AAD:s, and need for redo AF ablation during follow-up compared to pa-
tients without HCM. While these results alone cannot support explicit
management recommendations, they provide guidance for nuanced
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shared decision-making discussions and frame the role of CA in the
context of the multifaceted AF management in this challenging patient
population.

Supplementary material

Supplementary material is available at Europace online.
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