Meta-analysis of Atrial Fibrillation in Patients With
Various Cardiomyopathies

Ulrich Flore Nyaga, MD®, and Ntobeko A.B. Ntusi, MD»*"

Check for
updates

Jean Jacques Noubiap, MD"*, Jean Joel Bigna, MD?", Valirie N. Agbor, MDY, Clarence Mbanga, MD",
Aude Laetitia Ndoadoumgue, MD', Jan René Nkeck, MD®, Arnaud Kamguia, MD®,

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)

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.'” 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)." AF is the most prevalent car-
diac arrhythmia and is a major public health problem.’
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.” AF has been shown to be frequent in
patients with cardiomyopathies and associated with poor
outcomes. For instance, AF is the most prevalent

“Department of Medicine, University of Cape Town and Groote Schuur
Hospital, Cape Town, South Africa; bFaculty of Medicine, University of
Paris Sud XI, Le Kremlin-Bicétre, France; “Ibal Sub-Divisional Hospital,
Oku, Northwest Region, Cameroon; dDepartment of Clinical Research,
Health Education and Research Organization (HERO), Buea, Came-
roon; “Department of Internal Medicine and Specialties, Faculty of Medi-
cine and Biomedical Sciences, University of Yaoundé I, Yaoundé,
Cameroon; ‘School of Health and Related Research, The University of
Sheffield, Sheffield, United Kingdom; #Cape Universities Body Imaging
Center, University of Cape Town, Cape Town, South Africa; and hDepan—
ment of Medicine, Hatter Institute for Cardiovascular Research in Africa,
University of Cape Town, Cape Town, South Africa. Manuscript received
February 13, 2019; revised manuscript received and accepted April 9, 2019.

See page 269 for disclosure information.

*Corresponding author: Tel: +27738036352.

E-mail address: noubiapjj@yahoo.fr (J.J. Noubiap).

0002-9149/© 2019 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/j.amjcard.2019.04.028

arrhythmia in patients with hypertrophic cardiomyopathy
(HC), affecting up to 1 in 4 of these patients.” AF in HC is
associated with increased risk of stroke, heart failure, car-
diac, and all-cause mortality.4” AF also seems to be fre-
quent in dilated cardiomyopathy (DC), and is associated to
heart failure and a poor survival.® Despite the importance
of AF in cardiomyopathies, except for HC," 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.” 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 0O 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 (JIN).

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.® When data were available by gender
group, we compared proportions between males and
females. Egger test was done to assess the presence of

. . . . . 9

publication and selective reporting bias.” 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,'” and using
the I” statistic for which a value of 50% was considered
to imply moderate heterogeneity.'' Inter-rater agree-
ments between investigators for study inclusion and
methodological quality assessment were assessed using
Kappa Cohen’s coefficient.'”

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 dP/sfunction, which consequently
results in heart failure.”'* In contrast, patients with
cardiomyopathies are at an increased risk of developing
AF."” 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
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A. Peripartum Cardiomyopathy

Study Events Total Prevalence, % Events 95%-Cl Weight
Abdullaev, 2016 4 50 L] 8.0 [2.2;19.2] 45.0%
Simeon 2006 2 65 3.1 [0.4;10.7] 55.0%
Overall prevalence 115 ———E— 5.0 [1.2; 10.9] 100.0%
Heterogeneity: /2 = 22.3%, 12 = 0.0013, p = 0.2565 | T I
5 10 15
B. Chagas Cardiomyopathy

Study Events Total Prevalence, % Events 95%-Cl Weight
Bestetti, 2000 12 79 _ 15.2 [8.1;25.0] 6.7%
Bestetti, 2015 69 246 — s 28.0 [22.5;34.1] 7.9%
Christina, 2010 34 177 : — 19.2 [13.7; 25.8] 7.6%
da Matta, 2012 33 329 —= 10.0 [7.0;13.8] 8.0%
Espinosa, 1991 17 104 —lG— 16.3 [9.8;24.9] 7.1%
Lima—-Costa, 2010 46 1398 33 [24; 44] 8.4%
Marcolino, 2013 402 7590 53 [4.8; 58] 8.6%
Mendoza, 2011 3 100 —+—— 3.0 [06; 85] 7.0%
Moreira, 2017 15 158 — 9.5 [54;15.2] 7.5%
Peixoto, 2017 77 396 —— 19.4 [15.7; 23.7] 8.1%
Pinto, 2008 11 233 ——— 47 [24; 83] 7.8%
Rassi, 2017 3 205 =+ : 15 [03; 42] 7.7%
Toro, 2011 7 148 ——0——- 4.7 [1.9; 9.5] 7.5%
Overall prevalence 11163 = 9.4 [6.1;13.3] 100.0%

Heterogeneity: 12 = 95.6% [93.8%; 96.8%], 1 = 0.0112, p < 0.0001 ! I ! !
5 10 15 20 25 30

C. Amyloid Cardiomyopathy

Study Events Total Prevalence, % Events 95%-Cl Weight
Cyrille, 2014 30 200 15.0 [10.4;20.7] 43.3%
Longhi, 2015 38 262 . 14.5 [10.5;19.4] 56.7%
Overall prevalence 462 ——e—— 14.7 [11.6; 18.1] 100.0%

Heterogeneity: 12 = 0.0%, t = 0, p = 0.8727 I J J T L
12 14 16 18 20

D. Anythmogenic Right Ventricular Cardiomyopathy

Study Events Total Prevalence, % Events 95%-Cl Weight
Blandino, 2010 16 67 23.9 [14.3;35.9] 21.6%
Camm, 2013 28 248 ——— 11.3 [7.6;15.9] 28.1%
Gallo, 2016 16 68 ; L 23.5 [14.1;354] 21.7%
Wu, 2016 25 294 —+—— 8.5 [56;12.3] 28.6%
Overall prevalence 677 ——E— 15.2 [8.7; 23.0] 100.0%

Heterogeneity: /2 = 82.8% [55.9%; 93.3%)], 72 = 0.0081, p = 0.0006 ' ! ! |
10 15 20 25 30 35

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 N N H (95% % (95% P p p
(95% confidence studies participants confidence confidence Heterogeneity Egger  Difference
interval) interval) interval) test
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 54-7) 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
1 to 2 in 10 patients with any major form of cardiomyopa- evident as over 50% of the included studies reported on
thy have AF. This is particularly concerning because even HC, Table 1. In fact, guidelines on the management of
though AF significantly increases the patient’s risk of patients with AF only mentioned guidelines on the man-
thromboembolic events, heart failure, and mortality or agement of HC in other cardiomyopathies.'® " Evidently,
heart transplant,'”~'” most of the attention has been lim- the high prevalence of AF in other cardiomyopathies such
ited to AF in patients with HC. The bias toward HC is as DC and ischemic heart disease is a call for concern.
Study Events Total Prevalence, % Events 95%-CI Weight
Almeida, 2015 12 142 = 85 [4.4;14.3] 52%
Azevedo, 2014 7 71 — 9.9 [4.1;193] 4.1%
Bento, 2015 12 142 —F— 85 [4.4;143] 52%
Budnik, 2015 3 90 —'— 33 [0.7; 94] 4.5%
Calvo, 2017 21 234 - 9.0 [56;134] 57%
Craveiro, 2017 102 234 ; —+—— 43.6 [37.1;50.2] 57%
Dias, 2013 7 78 — 9.0 [3.7;17.6] 4.3%
Eitel, 2009 13 61 ——'—— 21.3 [11.9;33.7] 3.9%
El-battrawy, 2017 21 114 —.— 18.4 [11.8;26.8] 4.8%
Ghadri, 2016 112 1584 7.1 [59; 84] 6.7%
Marmelo, 2015 4 165 =+— 24 [0.7; 6.1] 53%
Marques, 2014 6 67 —F—— 9.0 [3.4;18.5] 4.0%
Matabuena-Gomez-Limon, 2016 5 66 ——'——— 7.6 [25;168] 4.0%
Namung, 2014 6 37 16.2 [6.2;32.0] 3.0%
Pant, 2013 1142 16450 6.9 [6.6; 7.3] 6.9%
Rajdev, 2013 7 80 —— 8.8 [3.6;17.2] 4.3%
Reis, 2015 13 165 —+— 7.9 [4.3;13.1] 53%
Schneider, 2014 32 209 ——'—— 15.3 [10.7;20.9] 5.6%
Tuliani, 2012 752 6837 ; 11.0 [10.3;11.8] 6.9%
Zalewska-Adamiec, 2016 6 95 ——'—— 6.3 [2.4;13.2] 4.6%
Overall prevalence 26921 < 10.5 [8.3; 12.9] 100.0%
Heterogeneity: I2 = 94.2% [92.2%; 95.6%)], 2 =0.0051, p <0.0001 | ' ' ' '
10 20 30 40 50

Figure 2. Prevalence of overall cases of takutsubo cardiomyopathy.
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Figure 3. Prevalence of overall cases of left ventricular noncompaction, keshan, ischemic, alcoholic, restrictive, and unspecified nondilated cardiomyopathies.
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A. Left Ventricular Non-Compaction Cardiomyopathy

Study Events Total Prevalence, % Events 95%-Cl Weight
Fazlinezhad, 2016 4 42 —+— 9.5 [27;22.6] 10.0%
Gerecke, 2011 34 193 — 17.6 [12.5;23.7] 23.6%
Moreira, 2016 8 81 —=—— 9.9 [4.4;185] 155%
Moura Guedes, 2016 10 86 —H—— 11.6 [5.7;20.3] 16.0%
Stollberger 2015 36 220 — 16.4 [11.7;21.9] 24.8%
Yousef, 2009 12 42 28.6 [15.7;44.6] 10.0%
Overall prevalence 664 ) 15.0 [11.2; 19.3] 100.0%

Heterogeneity: /% = 45.9% [0.0%; 78.6%)], ©°

B. Keshan Disease

=0.0021, p = 0.0995 !
10 20 30 40

Study Events Total
Cheng-guo, 2014 8 58
Xiang, 2010 31 163
Overall prevalence 221

Heterogeneity: /2 = 0.0%, t° = 0, p = 0.3973

Prevalence, % Events 95%-Cl Weight

13.8 [6.1:25.4] 26.4%
19.0 [13.3;25.9] 73.6%

17.5 [12.7; 22.9] 100.0%

C. Bchemic Cardiomyopathy

Study Events Total Prevalence, % Events 95%-Cl Weight
Al-Zaiti, 2014 27 197 ——-—— 13.7 [9.2;19.3] 25.0%
Campbell, 2012 94 204 —=—— 46.1 [39.1;53.2] 25.0%
Franke, 2015 174 1100 B 15.8 [13.7; 18.1] 26.0%
Zalewska-Adamiec, 2016 10 101 —+— 9.9 [4.9;17.5] 24.0%

Overall prevalence

Heterogeneity: /2 = 96.6% [93.8%; 98.1%], 1° =

1602 —~——EEEEE————

20.1 [8.6; 34.8] 100.0%

0.0270, p < 0.0001 T J J L
10 20 30 40 50

D. Alcoholic Cardiomyopathy

Study Events Total Prevalence, % Events 95%-CI
Carbonell Munoz, 2017 8 30 26.7 [12.3; 45.9]
Heterogeneity: = NA%, ©?=NA r T T T T J L
15 20 25 30 35 40 45
E. Unspecified Non-Dilated Cardiomyopathy
Study Events Total Prevalence, % Events 95%-CI

Draper, 2009 24 57

42.1 [29.1; 55.9]

[
30

Heterogeneity: 12 = NA%, 7 = NA

T T I ! 1
35 40 45 50 55

F. Restrictive Cardiomyopathy

Study Events Total

Prevalence, % Events 95%—CI

Ammash, 2000 70 94

74.5 [64.4; 82.9]

Heterogeneity: = NA%, ©?=NA

I I 1

65 70 75 80
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Figure 4. Prevalence of overall cases of hypertrophic cardiomyopathy.
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Events Total Prevalence, % Events  95%<CI Weight
10 69 —— 145 [7.2,250] 08%
9 84 E— 107 [50;194] 08%
72 34 —_— 209 [168;256] 0.9%
18 214 E 84 [51;130] 09%
8% 5% 163 [13.3;198] 09%
ECRE R 108 [7.8;146] 09%
55 265 = 208 [160;261] 0.9%
71 3% 199 [159;245] 09%
40 172 i 233 [17.2;303] 0.9%

100 476 = 210 [17.4;249] 0.9%
21 100 —_ 210 [13530.3] 08%
57 202 N 282 [221;350] 0.9%
18 110 —E— 164 [10.0;246] 08%
302 1677 180 [16.2;199] 09%
19 182 B 104 [64;158] 09%
1 3% —_ 306 [163;481] 0.7%
15 113 - 133 [7.6;209] 0.8%
69 346 = 199 [159;245] 09%
40 403 = 99 [72;133] 0%
16 68 —_— 08%
14 259 B 09%
48 183 = 09%
8 50 —E— 0.7%
17 14 08%
a1 242 09%
220 1530 144 [12.7;16.2] 0.9%
4 2 B 43 [12;108] 08%
£ ) — 388 [29.1;492] 08%
2 o9 —_ 242 [158;343] 0.8%
14 68 = 206 [117;321] 0.8%
10 105 -H— 95 [47;168] 08%
4 77 B 52 [14;128] 08%
63 575 = 110 [85138] 09%
9 155 == 58 [27;107) 09%
0 17 170 [11.8;234] 09%
30 125 — 240 [168;325] 08%
7 88 80 [33;157] 08%
50 248 — 202 [154,257) 0.9%
16 167 B 96 [56;151] 0.9%
1 60— 17 [00;89] 08%
21 41 . 512 [35.1;67.1] 0.7%
21 8 —— 244 [158;349] 08%
117 406 —_— 288 [245,335] 0.9%
740 4907 151 [14.1;161] 09%
% 612 154 [126;185] 09%
2868 14862 193 [187;199] 0%
21 a4 — 477 [325;633] 07%
4 18 —_— U7 [262;441] 08%
9 8 =/ 110 [51;19.8] 08%
78 288 —_ 27.1 [22.0;326] 0.9%
69 253 = 273 [219;332] 0%
19 188 £ 101 [62153] 09%
31137 — 226 [159;306] 0.8%
33130 — 254 [182;338] 0.8%
54 187 —_ 289 [225;359] 0.9%
15 136 EE— 110 [63;175] 08%
9 e —E— 136 [64;243] 08%
2 = — 458 [314;608] 0.7%
60 182 —_ 330 [262;403] 0.9%
74 261 S 284 [23.0;34.2] 0.9%
% 72 J— 500 [380;620] 0.8%
0 77 130 [64;226] 08%
4 79 B 51 [14;125] 08%
5 40 —=— 125 [4.2;268] 07%
77 306 e 252 [20.4;304] 0.9%
126 558 = 226 [192;263] 0.9%
300 1699 17.7 [159;196] 09%
20 150 B 133 [83;198] 09%
192 900 213 [187;24.2] 0.9%
0 427 = 211 (17.3;253] 0.9%
19 1005 189 [165215] 09%
2 9w —_ 330 [238433] 08%
5 162 —_— 346 [27.3;424] 0.9%
167 564 - 296 (2593361 0.9%
20 109 @ —E— 183 [11.6;269)] 08%
6 51 —E— 118 [44;239] 07%
2 110 — 236 [161;327] 0.8%
252 1491 169 [150;189] 09%
9w = 96 [45174] 08%
49 230 = 213 [(162;27.2] 0%
60 237 — 253 [199;314] 0.9%
4714 10870 434 [424;443] 09%
3 23 B 131 [9.1;180] 09%
2 57 @ 35 [04;121] 07%
6 50 —— 320 [195,467) 0.7%
281 1360 207 [185,229] 0.9%
9 528 17 [08;32] 09%
3 72 e 458 [34.0;580] 0.8%
11 100 & 110 [56;188] 0.8%
6 95 —E— 168 [9.9;259] 08%
18 58 —— 310 [195445] 08%
EZO) —_ 386 [284;496] 0.8%
6 3 _ 410 [256;57.9] 07%
650 3673 177 [165190] 05%
83 433 192 [156;232] 09%
31 141 — 220 [155,297) 08%
78 355 —_— 220 [17.8;266] 0.9%
1 3 E— 32 [01;167] 06%
12 654 171 [14.3;202] 09%
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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.*. 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.® 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 cardiomyopathies® while others have reported no
association.”'”* 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.
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Study Events Total Prevalence, % Events 95%-CI Weight
Abdullaev, 2011 59 217 — 27.2 [21.4;33.6] 2.5%
Aleksova, 2010 52 539 & 9.6 [7.3;12.5] 2.6%
Almeida, 2011 26 44 —B— 59.1 [43.2;73.7] 2.1%
Amiya, 2006 26 78 —— 33.3 [23.1;449] 2.3%
Amorim, 2013 15 113 B 133 [7.6;20.9] 2.4%
Bakalli, 2010 27 45 — 60.0 [44.3;74.3] 2.1%
Bernard, 2015 68 216 —— 315 [25.3;38.1] 2.5%
Brembilla—Perrot, 2007 65 323 — 20.1 [15.9;24.9] 2.6%
Choi, 2006 8 52 —H—— 154 [6.9;28.1] 2.1%
Dai, 2009 242 522 —_ 46.4 [42.0;50.7] 2.6%
De Bonis, 2008 16 79 —— 20.3 [12.0;30.8] 2.3%
De Bonis, 2012 20 54 — 37.0 [24.3;51.3] 2.2%
Demming, 2016 67 201 L 33.3 [26.9;40.3] 2.5%
Fei, 1996 26 135 ——— 19.3 [13.0;26.9] 2.4%
Fomaro 2013 123 603 — 204 [17.3;23.8] 2.6%
Franke, 2015 267 1218 219 [19.6;24.4] 2.6%
Gavazzi, 1995 44 441 = 100 [7.3;13.2] 2.6%
Gavazzi, 2001 16 104 S — 154 [9.1;23.8] 2.4%
Gil, 2015 29 116 e 25.0 [17.4;33.9] 2.4%
Goto, 2013 156 486 LB 32.1 [28.0;36.5] 2.6%
Grimm, 2003 80 343 = 233 [18.9;28.2] 2.6%
Haissaguerre, 1985 43 236 B 182 [13.5;23.7] 2.5%
Hamada, 2010 31 115 —== 27.0 [19.1;36.0] 2.4%
Jabbour, 2011 21 157 B 134 [85;19.7] 2.5%
Julliere, 1997 12 62 e 194 [10.4;31.4] 2.2%
Kubo, 2008 15 54 —— 27.8 [16.5;41.6] 2.2%
Martinez—Selles, 2015 2 71— 2.8 [0.3;98] 23%
Olshausen, 1984 1 60 —H— 183 [9.5;304] 2.2%
Rami, 2016 35 60 — 58.3 [44.9;70.9] 2.2%
Roberts , 1987 25 152 — 16.4 [10.9;23.3] 2.5%
Rossi, 2002 40 337 B 11.9 [86;158] 2.6%
Saito, 2015 93 250 . B 37.2 [31.2;43.5] 2.5%
Schoeller,1993 2 85 e 25.9 [17.0;36.5] 2.3%
Shen, 1996 38 86 L —— 44.2 [33.5;55.3] 2.3%
Shumaviec, 2014 32 152 —+— 21.1 [14.9;284] 2.5%
Tayal, 2017 139 572 = 243 [20.8;28.0] 2.6%
Tuomainen, 2014 19 87 B 21.8 [13.7;32.0] 2.3%
Vangeli, 1985 8 40 —E= 200 [9.1;35.6] 2.0%
Wang, 2017 3 250 12 [0.2; 3.5] 2.5%
Xu, 2004 37 53 —F—— 698 [55.7;81.7] 2.1%
Zardini, 2000 25 151 — 16.6 [11.0;23.5] 2.4%
Zhang, 2014 15 53 — 283 [16.8;42.3] 2.1%
Overall prevalence 9012 < 24.4 [20.5; 28.4] 100.0%
Heterogeneity: I2 = 94.4% [93.2%; 95.4%], 2=0.0201, p <d.0001 ! ' !
20 40 60 80

Figure 5. Prevalence of overall cases of dilated cardiomyopathy.
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