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Patients with cardiomyopathy are at risk of developing atrial fibrillation (AF) which is a
strong risk factor for thromboembolic events, progression to heart failure, and mortality
or heart transplantation. This systematic review and meta-analysis sought to estimate the
prevalence of AF in a global population with cardiomyopathy. PubMed and EMBASE
were searched from inception until June 30, 2017 for published articles on AF and major
cardiomyopathies without language restrictions. Eligible papers were independently
assessed for methodological qualities. The prevalence of AF in patients with cardiomyopa-
thy was estimated using a random-effect model. The chi-square test on Cochrane’s Q sta-
tistics was used to evaluate heterogeneity across studies. In total 220 full texts
representing a population of 118,668 participants were included in the meta-analysis. The
ages of the participants ranged from a median of 31 to 72 years. The proportion of males
ranged from 3% to 97%. Considering only cardiomyopathies with more than one contrib-
uting study, the prevalence of AF was highest in participants with dilated (24% [95% con-
fidence interval: 21 to 28]), ischemic (20% [8 to 35]), and hypertrophic (19% [17 to 21])
cardiomyopathies, and lowest in patients with peripartum cardiomyopathies (5% [1 to 11]).
In conclusion, with the exception of peripartum cardiomyopathy, an average of 1 to 2 in
every 10 patients with a cardiomyopathy had AF, with no gender difference. Future
guidelines need to take into consideration the management of AF in all the forms of cardio-
myopathy. © 2019 Elsevier Inc. All rights reserved. (Am J Cardiol 2019;124:262−269)
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Cardiomyopathies represent a group of disorders charac-
terized by structurally and functionally abnormal myocar-
dium in the absence of hypertension, pericardial disease,
valvular, or congenital heart disease sufficient to cause the
observed myocardial dysfunction.1,2 They are an important
cause of heart failure and are associated with a high inci-
dence of arrhythmias including ventricular tachycardias
and atrial fibrillation (AF).1 AF is the most prevalent car-
diac arrhythmia and is a major public health problem.3

Mostly asymptomatic, the importance of AF lies in its com-
plications such as heart failure, tachycardia-induced cardio-
myopathy, and cardio-embolic events such as stroke and
premature mortality.3 AF has been shown to be frequent in
patients with cardiomyopathies and associated with poor
outcomes. For instance, AF is the most prevalent
arrhythmia in patients with hypertrophic cardiomyopathy
(HC), affecting up to 1 in 4 of these patients.4 AF in HC is
associated with increased risk of stroke, heart failure, car-
diac, and all-cause mortality.4,5 AF also seems to be fre-
quent in dilated cardiomyopathy (DC), and is associated to
heart failure and a poor survival.6 Despite the importance
of AF in cardiomyopathies, except for HC,4 pooled estima-
tions of the burden of AF are not available for the other
forms of cardiomyopathies including DC, Takotsubo,
arrhythmogenic cardiomyopathy, restrictive cardiomyopa-
thy, left ventricular noncompaction (LVNC), peripartum
cardiomyopathy (PPCM), or inflammatory cardiomyopa-
thies. This review summarizes the published data on the
prevalence of AF in patients with all the major forms of
cardiomyopathies.
Methods

This review is reported in accordance with the Meta-
analyses and Systematic reviews of Observational Stud-
ies guidelines. We performed a comprehensive search
of PubMed/MEDLINE and Excerpta Medica Database
(EMBASE) to identify all relevant studies published until
June 30, 2017, estimating the prevalence of AF in patients
with cardiomyopathies, without language restriction. We
conceived and applied a search strategy based on the com-
bination of relevant terms such as “cardiomyopathy” and
the specific names of all the forms of cardiomyopathies,
and “AF”. The search strategies are available in the Appen-
dix. The last electronic search was run on July 15, 2017.
The reference lists of all relevant research articles and
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reviews were scrutinized to identify potential additional
data sources.

To be included in this systematic review, primary studies
had to be observational studies reporting the prevalence of
AF in patients with any form of cardiomyopathy or enough
data to compute these estimates. We excluded case series
with a small sample size (<30 participants), letters, editori-
als, reviews, and studies without primary data or clear
description of methods. For studies published in more than
one report (duplicates), the most comprehensive reporting
the largest sample size was considered.

Two investigators (JJN and VNA) independently
screened the titles and abstracts of articles retrieved from
literature search, and the full-texts of articles found poten-
tially eligible were obtained and further assessed for final
inclusion (Supplementary Figure 1). Disagreements were
resolved through discussions between investigators until a
consensus was reached.

We used the tool developed by Hoy et al to evaluate the
methodological quality of included studies.7 Each item was
assigned a score of 1 (yes) or 0 (no), and scores were
summed across items to generate an overall quality score
that ranged from 0 to 10. According to the overall score, we
classified studies as having high (≤5), moderate (6 to 8),
and low (>8) risk of bias. Two investigators (JRN and AK)
independently assessed study quality, with disagreements
resolved by consensus.

Five investigators (UFN, ALN, JRN, AK, and CM) inde-
pendently extracted relevant data from included studies
using a preconceived and standardized abstraction form.
Information extracted included first author’s name, year of
publication, study design, sampling method, type of cardio-
myopathy, sample size, proportion of male participants,
mean or median age, ascertainment of AF, and number of
participants with AF. All the extracted data were cross
checked for consistency and correctness by a sixth investi-
gator (JJN).

Data analyses used the “meta” packages version 4.9-2
of the statistical software R (version 3.5.1, The R Foun-
dation for statistical computing, Vienna, Austria). Unad-
justed prevalence estimates of AF were calculated based
on the information of crude numerators and denomina-
tors provided by individual studies. To keep the effect of
studies with extremely small or extremely large preva-
lence estimates on the overall estimate to a minimum, the
variance of the study-specific prevalence was stabilized
with the Freeman-Tukey double arc-sine transformation
before pooling the data with the random-effects meta-
analysis model.8 When data were available by gender
group, we compared proportions between males and
females. Egger test was done to assess the presence of
publication and selective reporting bias.9 A p value <0.10
was considered indicative of statistically significant
publication bias. Heterogeneity across included studies
was assessed using the chi-square test for heterogeneity
with a 5% level of statistical significance,10 and using
the I2 statistic for which a value of 50% was considered
to imply moderate heterogeneity.11 Inter-rater agree-
ments between investigators for study inclusion and
methodological quality assessment were assessed using
Kappa Cohen’s coefficient.12
Results

Initially, 6,337 records were identified. After elimination
of duplicates, 6,134 records remained. Titles and abstracts
were screened, and 5,747 irrelevant records were excluded.
Agreement between investigators on abstract selection was
k = 0.73. Full-texts, of the remaining 387 papers were scruti-
nized for eligibility, in which 167 were excluded with rea-
sons. Finally, 220 full texts were included in the meta-
analysis (Supplementary Figure 1). The list of references of
included studies is provided in the Appendix. The inter-rater
agreement for final study inclusion between investigators
was k = 0.94. In the assessment of methodological quality of
included studies, 59 (27%), 125 (57%), and 36 (16%) studies
had low, moderate, and high risk of bias. Data were from 39
countries including 118,668 patients from all WHO regions.
Most of the studies were from Europe (44%), were cohort
studies (68%), were conducted in single site (48%), and
were prospective (43%) (Supplementary Table 2, Appendix).
Individual characteristics of each included study are shown
in the Appendix (Supplementary Table 3).

The number of studies reporting the prevalence of AF in
cardiomyopathy varied widely from 119 studies for HC to
one study for restrictive, unspecified nondilated, and alco-
holic cardiomyopathies (Table 1). The prevalence of AF
varied widely in types of cardiomyopathies from 5% in
PPCM to 75% in restrictive cardiomyopathy with signifi-
cant difference (p < 0.0001; Table 1).

One type of cardiomyopathy presented a prevalence
<10%: PPCM (5%; Figure 1). Seven types of cardiomyopa-
thies had a prevalence between 10% and 20%: Chagas (9%;
Figure 1), Takotsubo (11%; Figure 2), amyloid (15%;
Figure 1), arrhythmogenic cardiomyopathy (15%; Figure 1),
LVNC (15%; Figure 3), Keshan (18%; Figure 3), and HC
(19%; Figure 4). The prevalence was between 20% and
30% for 3 types of cardiomyopathies: ischemic (20%;
Figure 3), unspecified DC (24%; Figure 5), and alcoholic
(27%; Figure 3). Two presented with prevalence higher
than 40%: unspecified nondilated (42%; Figure 3) and
restrictive (75%; Figure 3). There was substantial heteroge-
neity except for PPCM, LVNC, and Keshan disease
(Table 1). There was no publication bias except for HC,
arrythmogenic, and Chagas cardiomyopathies.

There was no difference between males and females for
all cardiomyopathies when the prevalence of AF was com-
pared by gender (arrythmogenic, unspecified DC, HC,
Takotsubo, and LVNC; Supplementary Table 4).

Discussion

There exists a complex relation between AF and car-
diomyopathy. On one hand, patients with a long-standing
AF are prone to tachycardia-induced cardiomyopathy
leading to myocardial dysfunction, which consequently
results in heart failure.13,14 In contrast, patients with
cardiomyopathies are at an increased risk of developing
AF.15 This review focuses on patients with cardiomyopa-
thy concomitantly diagnosed with AF at the time of
recruitment or during follow-up. We found a broad varia-
tion of the prevalence of AF across the different forms of
cardiomyopathy, with no significant gender predilection.
Except for PPCM, our findings depict that at an average of



Figure 1. Prevalence of overall cases of peripartum, Chagas, amyloid, and arrythmogenic right ventricular cardiomyopathies.
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Table 1

Meta-analysis prevalence of atrial fibrillation in the global population with cardiomyopathies

Cardiomyopathies Prevalence

(95% confidence

interval)

N

studies

N

participants

H (95%

confidence

interval)

I2 (95%

confidence

interval)

p

Heterogeneity

p

Egger

test

p

Difference

Restrictive 75 (65-83) 1 94 NA NA NA NA <0.0001
Unspecified nondilated 42 (30-55) 1 57 NA NA NA NA

Alcoholic 27 (12-44) 1 30 NA NA NA NA

Unspecified dilated 24 (21-28) 42 9012 4 (4-5) 94 (93-95) <0.0001 0.279

Ischemic 20 (9-35) 4 1602 5 (4-7) 97 (94-98) <0.0001 0.730

Hypertrophic 19 (17-21) 119 67032 6 (6-7) 97 (97-98) <0.0001 0.025

Keshan disease 18 (13-23) 2 221 1.0 0.0 0.397 NA

Arrythmogenic right ventricular 15 (9-23) 4 677 2 (2-4) 83 (56-93) 0.0006 0.014

Left ventricular noncompaction 15 (11-19) 6 664 1 (1-2) 46 (0-79) 0.100 0.816

Amyloid 15 (12-18) 2 462 1.0 0 0.873 NA

Takotsubo 11 (8-13) 20 26921 4 (4-5) 94 (92-96) <0.0001 0.178

Chagas 9 (6-13) 13 11163 5 (5-6) 96 (94-97) <0.0001 0.085

Peripartum 5 (1-11) 2 115 1 22 0.257 NA
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1 to 2 in 10 patients with any major form of cardiomyopa-
thy have AF. This is particularly concerning because even
though AF significantly increases the patient’s risk of
thromboembolic events, heart failure, and mortality or
heart transplant,15−17 most of the attention has been lim-
ited to AF in patients with HC. The bias toward HC is
Figure 2. Prevalence of overall cases
evident as over 50% of the included studies reported on
HC, Table 1. In fact, guidelines on the management of
patients with AF only mentioned guidelines on the man-
agement of HC in other cardiomyopathies.18−20 Evidently,
the high prevalence of AF in other cardiomyopathies such
as DC and ischemic heart disease is a call for concern.
of takutsubo cardiomyopathy.



Figure 3. Prevalence of overall cases of left ventricular noncompaction, keshan, ischemic, alcoholic, restrictive, and unspecified nondilated cardiomyopathies.
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Figure 4. Prevalence of overall cases of hypertrophic cardiomyopathy.
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Specifically, our review presents an estimation of the
prevalence of AF in the largest reported pooled population
of patients with HC: 67,032 versus 7,381 as compared with
the study by Guttmann et al.4. We found a prevalence of
19% which is lower than the 23% reported by Guttmann
et al. We found a higher prevalence (24%) in patients with
DC. AF was half less frequent in patients with Takotsubo
and Chagas cardiomyopathies (prevalence » 10%). The
current knowledge of the pathophysiology of AF in patients
with cardiomyopathies is limited. However, it is postulated
that increased atrial size and stretch are important mecha-
nisms leading to AF in these populations. Indeed, several
studies have shown that left atrial size and volume are inde-
pendent predictors of atrial arrhythmia.4 Perhaps the differ-
ence in the prevalence rates of AF across the different
forms of cardiomyopathy could be explained anatomically,
with the forms of cardiomyopathy which depicts the largest
increase in left atrial size and volume having the highest
prevalence of AF.

The lowest prevalence of AF (5%) was observed in
women with PPCM. Although this estimate is derived from
only 2 studies with a pooled population of 115 patients, this
relatively low prevalence compared with the other forms of
cardiomyopathy might be due to the short duration of the
disease in these patients, where it improves in the majority.
The atrial involvement is a less important feature as com-
pared with the ventricular dysfunction.

Evidence on gender predilection of AF in patients with
cardiomyopathy is uncertain. Some authors have highlighted
an association between the female gender and AF in the con-
text of cardiomyopathies4 while others have reported no
association.21,22 However, our findings show no gender dis-
parities in the prevalence of AF in patients with major
cardiomyopathies.

This review should be interpreted in the context of its
limitations. The prevalence of AF in some cardiomyop-
athies like restrictive and non-DC was reported by a sin-
gle study, limiting the generality of such findings.
Therefore, the prevalence of AF in these populations
needs to be confirmed by further studies. Consequently,
these studies will not be taken into consideration during
comparison of prevalence rates henceforth. We noted
significant heterogeneity across studies most likely due
to various sociodemographic and clinical diversities in
the study populations and difference in the study
designs and diagnosis of the main outcomes (AF and
respective cardiomyopathies). Nevertheless, this study
is the first attempt to summarize the prevalence of AF in
patients with major cardiomyopathies.

In this meta-analysis of over 100,000 participants, an
average of 1 to 2 in every 10 patients with a cardiomyopa-
thy had AF, with no gender difference. The high prevalence
rates call for guidelines for the diagnosis and management
of AF in all the major forms of cardiomyopathies. In future
studies, it would be imperative to investigate and compare
the clinical outcomes of patients with AF across different
cardiomyopathies.



Figure 5. Prevalence of overall cases of dilated cardiomyopathy.

268 The American Journal of Cardiology (www.ajconline.org)

www.ajconline.org


Cardiomyopathies/Prevalence of atrial fibrillation in cardiomyopathies 269
Disclosures

The authors have no conflicts of interest to disclose.
Supplementary materials

Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016/j.
amjcard.2019.04.028.

1. McKenna WJ, Maron BJ, Thiene G. Classification, epidemiology, and
global burden of cardiomyopathies. Circ Res 2017;121:722–730.

2. Cecchi F, Tomberli B, Olivotto I. Clinical and molecular classification
of cardiomyopathies. Glob Cardiol Sci Pract 2012;2012:4.

3. Lip GYH, Fauchier L, Freedman SB, Van Gelder I, Natale A, Gianni
C, Nattels S, Potpara T, Rienstra M, Tse HF, Lane DA. Atrial fibrilla-
tion. Nat Rev Dis Primer 2016;2:16016.

4. Guttmann OP, Rahman MS, O’Mahony C, Anastasakis A, Elliott PM.
Atrial fibrillation and thromboembolism in patients with hypertrophic car-
diomyopathy: systematic review. Heart Br Card Soc 2014;100:465–472.

5. Masri A, Kanj M, Thamilarasan M, Wazni O, Smedira NG, Lever HM,
Desai MY. Outcomes in hypertrophic cardiomyopathy patients with
and without atrial fibrillation: a survival meta-analysis. Cardiovasc
Diagn Ther 2017;7:36–44.

6. Aleksova A, Merlo M, Zecchin M, Sabbadini G, Barbati G, Vitrella G,
Di Lenarda A, Sinagara G. Impact of atrial fibrillation on outcome of
patients with idiopathic dilated cardiomyopathy: data from the heart
muscle disease registry of trieste. Clin Med Res 2010;8:142–149.

7. Hoy D, Brooks P, Woolf A, Blyth F, March L, Bain C, Baker P, Smith
E, Buchbinder R. Assessing risk of bias in prevalence studies: modifi-
cation of an existing tool and evidence of interrater agreement. J Clin
Epidemiol 2012;65:934–939.

8. Barendregt JJ, Doi SA, Lee YY, Norman RE, Vos T. Meta-analysis of
prevalence. J Epidemiol Community Health 2013;67:974–978.

9. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analy-
sis detected by a simple, graphical test. BMJ 1997;315:629–634.

10. Cochran WG. The combination of estimates from different experi-
ments. Biometrics 1954;10:101–129.

11. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med 2002;21:1539–1558.

12. Viera AJ, Cohen LW, Mitchell CM, Sloane PD. Use of home blood
pressure monitoring by hypertensive patients in primary care: survey
of a practice-based research network cohort. J Clin Hypertens
2008;10:280–286.

13. Zipes DP. Atrial fibrillation. A tachycardia-induced atrial cardiomyop-
athy. Circulation 1997;95:562–564.

14. Wilson JR, Douglas P, Hickey WF, Lanoce V, Ferraro N, Muhammad
A, Reicheck N. Experimental congestive heart failure produced by
rapid ventricular pacing in the dog: cardiac effects. Circulation
1987;75:857–867.

15. Krahn AD, Manfreda J, Tate RB, Mathewson FAL, Cuddy TE. The
natural history of atrial fibrillation: Incidence, risk factors, and progno-
sis in the manitoba follow-up study. Am J Med 1995;98:476–484.

16. Tian T, Wang Y, Sun K, Wang J, Zou Y, Zhang W, Bao J, Zhu L, Shen
H, Hui R, Zhou X, Song L. Clinical profile and prognostic significance
of atrial fibrillation in hypertrophic cardiomyopathy. Cardiology
2013;126:258–264.

17. Longhi S, Quarta CC, Milandri A, Lorenzini M, Gagliardi C, Manuzzi
L, Bacchi-Reggiani ML, Leone O, Ferlini A, Russo A, Gallelli I,
Rapezzi C. Atrial fibrillation in amyloidotic cardiomyopathy: preva-
lence, incidence, risk factors and prognostic role. Amyloid 2015;22:
147–155.

18. Gersh BJ, Maron BJ, Bonow RO, Dearani JA, Fifer MA, Link MS,
Naidu SS, Nishimura RA, Ommen SR, Rakowski H, Seidman CE,
Towbin JA, Udelson JE, Yancy CW, American College of Cardiol-
ogy Foundation/American Heart Association Task Force on Prac-
tice Guidelines; American Association for Thoracic Surgery;
American Society of Echocardiography;x American Society of
Nuclear Cardiology; Heart Failure Society of America; Heart
Rhythm Society; Society for Cardiovascular Angiography and
Interventions; Society of Thoracic Surgeons. 2011 ACCF/AHA
guideline for the diagnosis and treatment of hypertrophic cardiomy-
opathy: a report of the American College of Cardiology Founda-
tion/American Heart Association Task Force on Practice
Guidelines. Circulation 2011;124:2761–2796.

19. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland
JC, 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 Associ-
ation Task Force on Practice Guidelines and the Heart Rhythm Soci-
ety. Circulation 2014;130:2071–2104.

20. Elliott PM, Anastasakis A, Borger MA, Borggrefe M, Cecchi F, Char-
ron P, Hagege AA, Lafont A, Limongelli G, Mahrholdt H, McKenna
WJ, Mogensen J, Nihoyannopoulos P, Nistri S, Pieper PG, Pieske B,
Rapezzi C, Rutten FH, Tillmanns C, Watkins H. 2014 ESC Guidelines
on diagnosis and management of hypertrophic cardiomyopathy: The
Task Force for the Diagnosis and Management of Hypertrophic Car-
diomyopathy of the European Society of Cardiology (ESC). Eur Heart
J 2014;35:2733–2779.

21. Kannel WB, Abbott RD, Savage DD, McNamara PM. Epidemiologic
features of chronic atrial fibrillation: the framingham study. N Engl J
Med 1982;306:1018–1022.

22. Siontis KC, Geske JB, Ong K, Nishimura RA, Ommen SR, Gersh BJ.
Atrial fibrillation in hypertrophic cardiomyopathy: prevalence, clinical
correlations, and mortality in a large high�risk population. J Am Heart
Assoc 2014;3:e001002.

https://doi.org/10.1016/j.amjcard.2019.04.028
https://doi.org/10.1016/j.amjcard.2019.04.028
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0001
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0002
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0003
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0004
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0005
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0006
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0007
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0008
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0008
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0009
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0009
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0010
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0010
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0011
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0011
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0012
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0013
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0013
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0014
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0015
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0016
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0017
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0018
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0019
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0020
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0021
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0021
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0021
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0022
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0022
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0022
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0022
http://refhub.elsevier.com/S0002-9149(19)30467-9/sbref0022

	Meta-analysis of Atrial Fibrillation in Patients With Various Cardiomyopathies
	Methods
	Results
	Discussion
	Disclosures
	Supplementary materials


