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Most of the published literature on Atrial fibrillation (AF) originates
from the northern hemisphere and mainly involves Caucasian pa-
tients, with limited studies in certain ethnicities and races. This
scoping review was conducted to collect and summarize the perti-
nent evidence from the published scientific literature on AF in South
Asians and Middle Eastern Arabs. MEDLINE, Embase and CENTRAL
databases were included in our search. After screening 8995 records,
55 studies were selected; 42 from the Middle East and 13 from South
Asia. Characteristics of the included studies were tabulated, and
their data were summarized for study design, setting, enrolment pe-
riod, sample size, demographics, prevalence or incidence of AF, co-
morbidities, risk factors, AF types and symptoms, management, out-
comes, and risk determinants. Identified literature gaps included a
paucity of community or population-based studies that are repre-
sentative of these two ethnicities/races. In addition, studies that ad-
dressed ethnic/racial in-equality and access to treatment were lack-
ing. Our study underscores the urgent need to study cardiovascular
disorders, particularly AF, in South Asians and Middle Eastern Arabs
as well as in other less represented ethnicities and races.
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1. Introduction
There has been an increasing interest in the impact of eth-

nicity and race on cardiovascular disorders. Patients from the
same race and/or ethnicity share common genetics as well
as environmental exposures. This may be responsible for
the differences observed between different races/ethnicities
in the incidence, presentation and outcomes of cardiovas-
cular disorders as well as for the differences in response to
therapy [1]. In addition, racial and ethnic inequalities and
bias may also play an important role. Variations in access to
care, economic status and education have all been linked to
race/ethnicity and can affect awareness of the disease, which
may lead to underdiagnosis and insufficient treatment.

Atrial fibrillation (AF) is the most common arrhythmia
encountered in clinical practice, accounting for approxi-
mately one-third of hospitalizations for cardiac rhythm dis-
turbances [2]. Most of the published literature on AF orig-
inates from North America and Europe involving mainly
Caucasian patients [3]. Other ethnicities are largely under-
represented particularly South Asians and Middle Eastern
Arabs. Therefore, our aim was to perform a scoping review
to identify and summarize the current evidence on AF in
these two ethnicities with the overarching objective to iden-
tify research gaps and inform future research in this area.

2. Methods

A Scoping review is a systematic method of knowledge
synthesis that examines and maps evidence on a specific sub-
ject matter, thus, identifying key concepts, theories, sources
of evidence, and research [4]. This scoping review follows
the five steps proposed by Arskey and O’Malley [5]: (1) iden-
tifying the research question, (2) identifying relevant stud-
ies, (3) selecting studies, (4) collecting data, and (5) mapping,
summarizing and describing the results.

2.1 Eligibility criteria

Studies that reported various aspects of AF including epi-
demiology, co-morbidities, risk factors, management and/or
clinical outcomes in the Middle East or South Asia were in-
cluded. Exclusion criteria included studies on sub-clinical AF,
post-operativeAF, genetics, cost-effectiveness, and smart de-
vices. The countries in this review were categorized accord-
ing to the world regions as per the World Health Organi-
zation (WHO), i.e., South-East Asia and Eastern Mediter-
ranean regions [6]. For the purpose of this review, the terms
Middle East(ern) and South Asia(n) will be used.
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2.2 Search strategy
A comprehensive electronic literature search usingMED-

LINE, EMBASE, and CENTRAL was performed on Septem-
ber 26, 2020. Boolean terms (“OR” and “AND”), Medical
Subject Headings (MeSH), Emtree and broad keywords were
used. The search terms were combined and included: “atrial
fibrillation”, “Middle East”, “South Asia”, “Arab”, individual
country and nationality. Search limitations were not ap-
plied. Reviews and meta-analyses, international registries
and the references’ lists of the retrieved articles were man-
ually screened to identify additional relevant studies. The de-
tailed search strategy is described in Supplementary Table
1.
2.3 Study selection and data extraction

All records (N = 8995) were reviewed on the titles and ab-
stracts levels. Duplicate publications, posters, abstracts, irrel-
evant studies or those that did not meet the inclusion criteria
were excluded. Relevant abstracts (n = 305) were screened
and 84 of them were retrieved in full texts. After exclud-
ing 29 studies (Supplementary Table 2), the search strat-
egy resulted in 55 studies [7–61] (Figs. 1,2). However, 17
studies [45–61] were related to three registries [30, 33, 41]
(SupplementaryTable 3) andwere usedwhen provided ad-
ditional data or analysis. The included studies were tabulated,
and their data were extracted for the study design, setting,
enrolment period, sample size, demographics, prevalence or
incidence of AF, co-morbidities, risk factors, AF types and
symptoms, management, outcomes, and risk determinants
(Supplementary Tables 3,4,5,6,7).

3. Results
The selected articles were categorized based on the re-

gion, i.e., Middle East (n = 42) and South Asia (n = 13) (Ta-
bles 1,2, Ref [12, 15, 20, 22, 36, 38, 39] and Supplemen-
tary Table 3). Studies from the Middle East included 15
single-center [7–21] and four multi-center [22–25] studies,
five non-AF registries [26–30] with seven related publica-
tions [45–51], and three AF registries [31–33] with eight re-
lated publications [52–59]. Studies from South Asia included
three single-center [34–36] and two multi-center [37, 38]
studies, one non-AF [39] and fiveAF [40–44] registries. Two
additional publications [60, 61] came out from the COOL-AF
registry [41]. By disregarding the 17 registry-related articles
that were mentioned above [45–61], the studies were per-
formed in the following countries: India (n = 6), Kingdom
of Saudi Arabia (KSA) (n = 7), Pakistan (n = 4), Thailand (n
= 4), Iran (n = 4), Qatar (n = 2), combined six adjacent Mid-
dle Eastern countries (n = 2), and one study in each of the
following: Bahrain, Egypt, Iraq, Jordan, Kuwait, Morocco,
Nepal, Tunisia, and United Arab Emirates (UAE). With the
exception of two papers [14, 32], the studies enrolled pa-
tients from the hospital settings, between 1989 and 2019. In
the single- and multi-center studies, sample size, age range
and female distribution of AF patients in the Middle Eastern
and South Asian regions were 3514 and 9899 patients, 58.8–

68.4 and 51.2–64.6 years, and 36.0–65.0% and 48.8–58.1%, re-
spectively. The respective data from AF registries were 3181
and 9974 patients, 56.0–61.7 and 54.7–67.4 years, and 40.5–
48.5% and 40.1–51.5%, respectively. Comparable age ranges
and female proportions were seen in the studies (n = 7) and
registries analyses (n = 5) that investigated AF in specified
patient populations such as acute coronary syndrome (ACS)
[15, 18, 27], acute [26] and chronic heart failure [29], hy-
pertension [38], and haemodialysis (HD) [22]. However, in
two [20, 36] out of four studies [12, 20, 28, 36] that enrolled
patients with stroke, patients were older (71 years), while
patients with rheumatic heart disease (RHD) were younger
(40.2 years) and with higher female proportion (72.3%) [39].

Table 1. Characteristics of publications retrieved.
Characteristic ME region SA region Total

Study design
Cohort 4 1 5
Case–control 1 - 1
Cross-sectional 9 2 11
Retrospective 5 2 7
Registries*
AF registry 11 7 18
Non-AF registry 12 1 13
Study Setting
Community/Primary care 1 - 1
Hospital patients/no population denominator 26 9 35
Hospital patients/population denominator 14 4 18
Hospital patients and community 1 - 1
Year of final data collection
2005 and before 5 1 6
2006–2015 28 5 33
2016 onwards 9 7 16
Publication date
Before 2012 9 - 9
2012 onwards 33 13 46

*Numbers of studies included the additional publications (n = 17) related to
the included registries.
Abbreviations: AF, atrial fibrillation;ME,Middle Eastern; SA, SouthAsian.

3.1 Incidence and prevalence of AF

The incidence and prevalence of AF was reported in as-
sociation with other diseases. The overall incidence of AF
during hospitalization was 1.8% in patients admitted with
acute myocardial infarction (AMI) in Qatar [48], with the
incidence in Arabs being higher than that in South Asians
(3.1% vs. 0.8%). From the earlier data of the same Qatari reg-
istry (1991 to 2002) [45], the overall annual incidence among
Qataris was higher than that of other nationalities (12% vs.
8.0%). However, the rate (8.0–9.3%) remained consistent
over years for the overall patient population, i.e., those hos-
pitalized with acute cardiac illness [30, 46, 47, 50]. The in-
cidence of AF in the Gulf RACE-2 registry was 2.7% among
patients hospitalized with ACS [27]. Two studies from Pak-
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Fig. 1. Flowchart of search strategy and identification of relevant studies with summary of the inclusion and exclusion process.

istan [15, 18] reported similar frequency (9.1%) in patients
hospitalized with AMI. The prevalence of AF among general
hospital admissions was 3.4% in Bahrain [13], 4.2% inKuwait
[19], and 5.8% in Pakistan [24]. Whereas, a lower prevalence
(2.8%) was reported in the only study that was conducted in
a primary health care center in Iran [14]. The prevalence
of AF was 7.8% among patients on maintenance HD in Jor-
dan [22], and 10.6% in patients with chronic heart failure in
Morocco [29]. In Iran, the prevalence of AF among patients
with stroke was 11.1% [20], while in Qatar, it was 6.4%. In
the latter Qatari study, 2.6% of stroke patients were newly di-
agnosed with AF [28]. The highest AF prevalence reported
was 17.8% in patients hospitalizedwith heart failure [26], and
23.9% in patients with RHD [39] (Table 2 and Supplemen-
tary Table 3).

3.2 Characteristics of AF patients

3.2.1 Co-morbidities and risk factors

The most common co-morbidities associated with AF
were hypertension, diabetes mellitus, heart failure and stroke
which were comparable between the Middle Eastern and the
South Asian registries (hypertension 52.0–63.0% and 31.4–
68.5%, diabetes mellitus 30.0–48.0% and 16.1–36.2%, heart
failure 27.0–31.7% and 15.5–27.2%, stroke 9.0–13.0% and
9.1–17.8%, respectively). Analyses from the Gulf SAFE reg-
istry [33] showed similar frequencies of the first three afore-

mentioned co-morbidities in patients with stroke [57], and
similar frequencies of hypertension and heart failure in pa-
tients with diabetes mellitus [54]. In non-AF registries
(stroke and heart failure), AF patients with stroke [28] and
acute heart failure [26] had higher frequencies of both hy-
pertension (72.3% and 70.8%) and diabetes (67.7%, includ-
ing pre-diabetics, and 55.9%), than that for AF patients
with chronic heart failure (55.0% and 65.9%) [29] and ACS
(39.0% and 44.2%) [27], respectively. Valvular heart diseases
were more prominent in South Asia (40.7–50.3% versus 8.0–
24.0%) than in the Middle East. In the non-registry studies,
there were noticeable variations in the reported frequencies
of co-morbidities accompanied with variations in the terms
of definitions used for the associated conditions. The mean
HAS-BLED score ranged between 1.1 and 1.9 across the in-
cluded studies, while mean CH2ADS2-VASc score between
2.3 and 4.1, and CHADS2 score between 1.6 and 2.3, with the
majority of patients having high stroke risk, i.e., CHADS2 ≥2
in 36.7 to 71.0% of patients (Table 3, Ref [12, 15, 20, 22, 33–
38, 42–44, 55] and Supplementary Table 4).

3.2.2 Types and symptoms of AF

There were few studies that reported the types and symp-
toms of AF. The frequency of new onset AF was reported
in two Middle Eastern studies as 27.0% [24] and 59.0% [13],
which was higher than that reported in the AF registries
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Fig. 2. The selected studies. Visual summary of the studies: AF or non-AF registry (Top) and single- or multi-center non-registry (Bottom) studies. The
studies enrolled either AF patients only or specified subgroups which included proportion of patients with AF. The studies which are represented in an oval
shape have an enrollment period of two years or less. Abbreviations/acronyms: AF, atrial fibrillation; COOL-AF, Cohort of Antithrombotic Use and Optimal
INR Level in Patients With Non-Valvular Atrial Fibrillation in Thailand; GARFIELD-AF, Global Anticoagulant Registry in the FIELD-Atrial Fibrillation;
Gulf RACE-2, second Gulf Registry of Acute Coronary Events; Gulf SAFE, Gulf Survey of Atrial Fibrillation Events; HEARTS, Hearts Function Assessment
Registry Trial in Saudi Arabia, HP-RF/RHD, Himachal Pradesh- Rheumatic Fever/Rheumatic Heart Disease; IHRS-AF, Indian Heart Rhythm Society-Atrial
Fibrillation; IRAF, Iranian registry of atrial fibrillation; RealiseAF, Real Life global Survey Evaluating patients with atrial fibrillation; SAS, Saudi Atrial Fibril-
lation Survey.

[32, 33, 41, 42, 44]. The proportion of patients with perma-
nent AF was higher in AF registry studies as compared with
that in non-AF registry studies. The proportion of patients
with persistent AF was higher in the latter studies. The most
common symptoms at presentation, i.e., palpitation and dys-
pnea, were reported in more than half of the patients across
the studies (Table 4, Ref [12, 13, 15, 20, 22, 24, 32, 34, 36, 38,
42], and Supplementary Table 5). A single-centre study
fromNepal [35] reported AF types and symptoms in patients
with valvular and non-valvular AF. Paroxysmal AFwasmore
common in non-valvular AF (55.2% versus 7.8%), while per-
manent AF was more common in valvular AF (51.0% ver-
sus 10.4%). Symptoms did not differ between the two groups
(Supplementary Table 5).

3.3 Management of AF

Rate control was the strategy reported in more than half
of the patients. Rhythm control was approached in up to
one-third of the patients using amiodarone in up to 40% of
them. Beta-blockers were used in more than 50% of the pa-
tients, digoxin in 30% and calcium channel blockers in ap-
proximately 20% of them. Only two AF registries [31, 32]
reported the use of ablation. In the Saudi registry (SAS), 3.8%
of patients had been ablated [32]. The Iranian registry (IRAF)
reported ablation use in 34.0% and 29.8% of patients with fa-

milial and non-familial AF, respectively [31]. The use of vi-
tamin K antagonists (VKAs) across the studies ranged from
about 40% to 70%, andmore than 90% in two studies [34, 41].
Of the 14 studies [17, 20, 24, 26, 31, 32, 34, 35, 40, 41, 43,
44, 46, 59] that reported anticoagulation agents use, seven
studies [20, 31, 35, 40, 41, 43, 44] recruited patients in the
non-vitamin K oral anticoagulants (NOACs) era, i.e., beyond
2010. Of the seven studies, two did not report NOACs use
[20, 35], four South Asian AF registries [40, 41, 43, 44] re-
ported use between 1.9% to 9.1%, and the IRAF registry re-
ported higher average NOACs than VKAs use (45.7% versus
23.0%) [31]. Across the AF registries, aspirin and clopidogrel
use ranged from 19.5% to 54.4% and 11.0% to 19.5%, respec-
tively (Table 5, Ref [32, 55, 59] and Supplementary Table
6).

3.4 Outcomes in AF

The main adverse outcomes reported by the studies
included mortality (in-hospital, one-year), cerebrovascular
events, and bleeding. In-hospital mortality was reported in
0.79% of patients in Bahrain [13] and was doubled in Thai-
land (1.6%) [37]. The rate was 3.6% in Qatar among pa-
tients admitted with general cardiac conditions [30], with a
rate of 4.8% in Middle Eastern and 1.2% in South Asian pa-
tients as defined in the study [47]. The rates were higher in
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Table 2. Characteristics of studies on AF.
Single- and multi-center studies* Non- AF registries AF registries

ME region SA region ME region SA region [39] ME region SA region

Number of studies 17 5 5 1 3 5
Enrolment period 1989–2019 2005–2017 1991–2017 Ongoing since 2011 2009–2018 2010–2017
Enrolment duration 8 weeks–7.5 years 1–5 years 9 months–22 years - 8 months–1 year 2 months–4 years
Sample size 36–7450 119–13207 2593–41453 1918 400–2043 301–3421
Number of AF patients 3514 9899 5097 459 3181 9974
Incidence/Prevalence 2.8–5.8% 3.4%** 2.7–17.8% 23.9% - -
Age (year) 58.8–68.4 51.2–64.6 52.0–67.0 40.2 56.0–61.7 54.7–67.4
Female sex (%) 36.0–65.0% 48.8–58.1% 30.4–48.9% 72.3% 40.5–48.5% 40.1–51.5%

* Data from studies that investigated AF in specified patient populations (e.g., stroke) are not included in this table unless stated [12, 15, 20,
22, 36, 38].
** In hypertensive patients [38].
Abbreviations: AF, atrial fibrillation; ME, Middle Eastern; SA, South Asian.

Table 3. Co-morbidities and risk factors in AF patients.

Morbidity/Risk
Single- and multi-center studies* AF registries

ME region SA region ME region SA region

Heart failure 14.0–45.6% 12.3–56.5% 27.0–31.7% 15.5–27.2%
Hypertension 23.7–79.5% 10.2–30.5% 52.0–63.0% 31.4–68.5%
Diabetes mellitus 12.0–68.3% 5.0–15.0% 30.0–48.0% 16.1–36.2%
Prior stroke 11.7–23.0% 0.6% [37] 9.0–13.0% 9.1–17.8%
CAD/IHD 3.5–55.8% 13.6% [35] 28.0–28.5% 5.4–34.8%
Valvular heart disease 23.6–58.7% 5.1–14.9% [34, 35] 8.0–24.0% 40.7–50.3% [42, 44]
Chronic kidney disease 18.9–36.8% 1.3–1.8% [35, 37] - 4.5–10.3%
Smoking 22.7–42.0% - 23.0% [55] 16.0–18.6% [42, 43]
HAS-BLED score (mean) 1.2–1.9 - 1.1 [33] 1.5–1.6
CH2ADS2-VASc score (mean) 2.6–4.1 1.8 [37] 2.3 [33] 2.9–3.0
CHADS2 score (mean) 2.0–2.3 - 1.6 [33] 1.8 [41]
CHADS2 score = 0 5.0% - 28.5% [33] 11.6–27.2%
CHADS2 score = 1 24.0–26.0% - 27.5% [33] 19.9–36.2%
CHADS2 score≥2 69.0–71.0% - 44.0% [33] 36.7–68.5%

* Data from studies that investigated AF in specified patient populations (e.g., stroke) are not included in this
table unless stated [12, 15, 20, 22, 36, 38].
Abbreviations: AF, atrial fibrillation; CAD, coronary heart disease; IHD, ischemic heart disease; ME, Middle
Eastern; SA, South Asian.

patients with acute heart failure (6.7%) [26], chronic kidney
disease (CKD) (11.7%) [51], ACS (14.7%) [27], and acute is-
chemic stroke (9.0% [20] and 26.8% [36]). One-year mor-
tality rate ranged from 6.5% to 18.1% in four South Asian
studies [37, 40, 43, 44]. Gulf SAFE registry reported a rate
of 15.0% [58] with a significantly lower mortality rate in pa-
tients who were compliant with the AF Better Care (ABC)
pathway (7.3% versus 13.1%, p = 0.033) [55]. In the same reg-
istry, diabetic patients had significantly higher one-yearmor-
tality rate than non-diabetics (14.4% versus 9.6%, p = 0.003)
[53]. Similarly, diabetic patients who were compliant with
the ABC pathway had lower mortality rate as well (5.8% ver-
sus 15.9, p = 0.0014) [54]. Higher one-year mortality rates
(>20%) were reported in AF patients presenting with ACS
[27] or acute heart failure [26]. The observed rate of cere-
brovascular accident (CVA) and/or transient ischemic attach
(TIA) in the South Asian AF registries ranged from 0.85%

to 3.0% [43, 44, 60], while a single-centre study found much
higher rates; 17.2% in non-valvular and 23.1% in valvular
AF patients [35]. The Gulf SAFE reported a rate of 6.4%
[58], while the Qatari registry reported a lower rate of 1.1%
in patients admitted with cardiac condition [46]. Addition-
ally, the rate was higher in Middle Eastern (1.4%) than South
Asian (0.6%) population in the Qatari registry [47]. The rates
of CVA/TIA in special AF patient populations were 2.3%,
2.0%, 1.8–2.8%, and 6.7% in CKD [51], acute heart failure,
[26] AMI/ACS [27, 48], and RHD [39], respectively. Two
single-center studies from Iran reported higher rates in pa-
tients presenting with AMI (12.5% [18] and 13.6% [15]). Fi-
nally, the rate of major bleeding in studies from the Middle
East [26, 27, 58] ranged from 1.1% to 1.7% including those
in patients presenting with ACS [27] and acute heart failure
[26]. However, one-single center study fromKSA reported a
rate of 35.6% in those with high risk of bleeding [7]. Studies
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Table 4. AF types and symptoms at presentation.
AF type/symptom Single- and multi-center studies* AF registries

Type ME region SA region ME region SA region

New onset 27.0–59.0% [13, 24] - 13.0–37.0% 2.3–14.3%
Paroxysmal 27.0–48.0% - 17.0–24.5% 16.4–39.4%
Persistent 26.0–58.4% 41.6% [34] 10.0–17.5% 10.4–33.0%
Permanent 28.0–32.0% 58.4% [34] 33.0–45.0% 8.5–47.2%
Symptoms
Palpitation 24.5–48.0%∗∗ - 21.3% [32] 55.0% [42]
Dyspnea 14.0–59.3%∗∗ - 20.5% [32] 66.0% [42]
Chest pain 12.0–38.0%∗∗ - - 21.0% [42]
Dizziness/syncope 6.0–18.0%∗∗ - 20.5% [32] 23.1% [42]
Fatigue 5.0%∗∗ - 13.3% [32] 48.7% [42]

* Data from studies that investigated AF in specified patient populations (e.g., stroke) are not
included in this table unless stated [12, 15, 20, 22, 36, 38].
∗∗ Ref D was excluded as the percentages reported were skewed from the general trend across
the studies.
Abbreviations: AF, atrial fibrillation; ME, Middle Eastern; SA, South Asian.

from South Asia reported rates ranged from 0.31% to 4.4%
[35, 43, 44, 60]. A study from UAE found that the use of
inappropriate NOACs doses subjected the patients to higher
ischemic stroke and major bleeding rates compared to those
on appropriate doses (9.9% versus 3.1%, p < 0.01 and 11.7%
versus 6.0%, p = 0.04; respectively) [8] (Supplementary Ta-
ble 7).
3.5 Risk determinants of AF

In hypertensive Thai patients, older age, male gender, and
presence of CKD increased the prevalence of AF. On a mul-
tivariate analysis, factors of strongest association with in-
creased prevalence were age of 65 years or above (adjusted
odd ratio (adj OR) 2.86, 95% confidence interval (CI), 1.89–
4.33; p < 0.001) followed by male gender (adj OR, 1.98,
95% CI, 1.35–2.91; p< 0.01), lower low-density lipoprotein-
cholesterol (adj OR, 1.87, 95% CI, 1.28–2.73; p < 0.01) and
high uric acid levels (adj OR, 1.48, 95% CI, 1.02–2.17; p <

0.05). The presence of combined factors, further increased
the risk. Odds increased to 2.46 (95% CI, 1.66–3.63; p <

0.001) when two risk factors were present and to 8.99 (95%
CI, 5.02–16.07; p< 0.001) when four factors were combined
[38]. In Indian patients with RHD, the following variables
were independent determinants of AF, age (adj OR, 1.04, 95%
CI, 1.03–1.06), mitral stenosis (MS) (moderate MS (adj OR,
2.4, 95% CI, 1.7–3.4) or severe MS (adj OR, 2.1, 95% CI, 1.5–
3.0)), left atrial size (adj OR, 1.10, 95% CI, 1.08–1.11), New
York Heart Association classes (II, III, IV), all degrees of tri-
cuspid regurgitation (TR), and combined mitral regurgita-
tion and MS with or without TR [39]. In patients hospital-
izedwithAMI, the only independent factor ofAFwas age (adj
OR, 1.06, 95% CI, 1.04–1.08; p = 0.001) in the Qatari registry
[48].

3.6 Risk determinants of outcomes in AF
In the Qatari registry, ACS was associated with increased

risk of in-hospital mortality (adj OR, 4.36, 95% CI, 1.77–

10.74; p = 0.001) [30, 47] and not the age alone as a corre-
late with mortality. In a multiple logistic regression analysis,
beta-blocker administration upon hospital admission was a
good correlate with reduced in-hospital mortality (adj OR,
0.36, 95% CI, 0.15–0.87; p = 0.02) [30]. Gender [46] or eth-
nicity [47] were not associated with poor outcomes. A mul-
tivariate analysis found the following as correlates with in-
hospital mortality, cardiogenic shock (adj OR, 285, 95% CI,
84.0–970; p = 0.001), diabetes mellitus (adj OR, 1.52, 95% CI,
1.03–2.26; p = 0.04), and chronic renal impairment (adj OR,
1.18–3.68; p = 0.001) [46]. In Thailand, correlates with mor-
tality after AF hospitalization included CKD (hazard ratio
(HR), 2.01, 95% CI, 1.68–2.41; p < 0.0001), high CHA2DS2-
VASc score (e.g.,≥6; HR, 2.23, 95%CI, 1.34–3.70; p< 0.002),
and RHD (HR, 1.72, 95% CI, 1.53–1.92; p < 0.0001) [37]. In
Thai patients who experienced AF-associated acute ischemic
stroke on admission or during hospitalization, age (≥75 year)
and acute kidney injury were independent risk factors for
three-month mortality (adj OR, 3.08, 95% CI, 1.17–8.13; p =
0.019 and adj OR, 6.38, 95%CI, 1.96–20.76; p = 0.001, respec-
tively). Baseline oral anticoagulation therapy was associated
with 87% risk reduction (adj OR, 0.13, 95% CI, 0.03–0.64; p
= 0.002) [36].

In the Gulf SAFE registry, in-hospital or emergency room
(ER) mortality was strongly associated with congestive heart
failure (adj OR, 2.64, 95% CI, 1.79–3.89; p < 0.001), pe-
ripheral vascular disease (adj OR, 2.26, 95% CI, 1.01–5.08; p
= 0.048), and reason for ER visit (cardiac and noncardiac).
Warfarin and antiplatelet use upon discharge were indepen-
dent protective factors (adj OR, 0.51, 95% CI, 0.32–0.83; p
= 0.006 and adj OR, 0.55, 95% CI, 0.35–0.87; p = 0.01, re-
spectively) [59]. When comparing patients with and with-
out diabetes mellitus, in-hospital or ER mortality was as-
sociated with only the presence of CKD (relative risk (RR)
6.38, 95% CI 2.73–14.87) in diabetic patients. Whereas, in
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Table 5. Management in AF patients.

Medication/strategy
AF registries

ME region SA region

Baseline medications [55] In-hospital [32, 59] Baseline medication

Medication
Beta-blocker 58.3% 66.0% 21.0–38.5%
Calcium channel blocker 16.3% 20.8% 15.0–24.9%
Digoxin 36.1% 30.3% 22.2–31.9%
Amiodarone 9.2% 9.0–42.3% 7.4–37.2%
Other antiarrhythmics 3.1% 4.0–57.7% 0.8–33.0%

Antithrombotic agent
Vitamin K antagonists 51.9% 38.5% 40.0–90.0%
NOACs - - 1.9–9.1%
Aspirin 54.4% 35.5% 19.5–23.0%
Clopidogrel 11.0% 1.5% 13.1–19.5%

Strategy
Rate control - 65.0–66.2% 46.1–87.8%
Rhythm control - 12.0–22.0% 12.2–35.2%
Ablation - 3.8% -

Abbreviations: AF, atrial fibrillation; ME, Middle Eastern; NOACs, non-vitamin K oral anticoagulants; SA,
South Asian.

non-diabetics, several factors were involved, age ≥75 years
(RR, 3.04, 95% CI, 1.69–5.50), CKD (RR, 7.41, 95% CI, 3.69–
14.92), heart failure (RR, 2.05, 95%CI, 1.21–3.68), and stroke
(RR, 3.00, 95%CI, 1.51–5.98). Correlateswith one-yearmor-
tality in both diabetics and non-diabetics, were older age
(≥75 year), heart failure, and CKD. Digoxin use increased
mortality risk by 74% in the absence of diabetes (RR, 1.74%,
95% CI, 1.04–2.90; p = 0.035). In contrast, 55% mortal-
ity risk reduction was associated with beta-blocker use in
diabetic patients (RR, 0.45, 95% CI, 0.24–0.84; p = 0.012)
[53]. History of previous stroke or TIA increased the risk
of one-year stroke event rate (OR, 2.81, 95% CI, 1.82–5.00;
p = 0.001). Similarly, antithrombotic therapy (ATT) un-
dertreatment (OR, 2.76, 95% CI, 1.42–5.35; p = 0.003) but
not ATT overtreatment, was associated with one-year stroke
risk. However, ATT overtreatment was the only factor as-
sociated with significantly higher one-year major bleeding
event rate (OR, 3.29, 95% CI, 1.51–7.15; p = 0.003) [57]. In
patients with non-valvular AF, smoking, cardiac reasons for
ER visit, and both CHADS2 and CHA2DS2-VASc scores of
≥2were independent correlateswith one-year stroke orTIA.
Warfarin prescription upon discharge reduced the risk by
about 60% (OR, 0.38, 95% CI, 0.17–0.83; p = 0.015) [59]. Ad-
herence to theABCpathwaywas significantly associatedwith
lower six-month and one-year mortality either in the entire
registry population (OR, 0.31, 95% CI, 0.13–0.77; p = 0.013
andOR, 0.46, 95%CI, 0.25–0.86; p = 0.015, respectively) [55],
or in diabetic population (OR, 0.18, 95% CI, 0.42–0.75; p =
0.019 and OR, 0.29, 95% CI, 0.11–0.76; p = 0.012, respec-
tively) as compared to the non-ABC adherent group [54].

4. Discussion
The objective of this scoping review was to assess the ex-

tent of the available literature of AF in SouthAsians andMid-
dle Eastern Arabs, then identify and summarize various re-
lated aspects such as clinical features andmanagement. A pre-
liminary search of MEDLINE and the Cochrane Database of
Systematic Reviews was conducted and no current or under-
way systematic reviews or scoping reviews on the topic were
identified. The reason we chose a scoping review over a sys-
tematic review for this studywas the broad research question.
While a rigorous and detailed in-depth analysis of data is not
normally required in scoping reviews, a systematic inquiry
was planned and conducted with the synthesis of available
evidence into several themes to comply with the study ob-
jectives. The study identified significant research gaps in the
reporting of this important arrhythmia in the two prespeci-
fied ethnicities/races.

Previous reports have suggested a lower incidence and
prevalence of AF in the individuals of non-European ances-
try. Data from theUnitedKingdom-basedWest Birmingham
Atrial Fibrillation Project [62, 63] suggested a low prevalence
of AF (0.6%), in Indo-Asians aged>50 years, compared with
2.4% in the general study population. The incidence of AF
in individuals of European ancestry was higher than that in
individuals of African, Chinese, or Japanese backgrounds as
suggested by analysis of data from themultinational ASSERT
trial [64]. We observed considerable variations in the epi-
demiological data reported in the included studies, with inci-
dence/prevalence rates ranging from 2.8 to 17.8% in theMid-
dle Eastern region and 3.4 to 23.9% in South Asian region
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Table 6. Patient characteristics in international registries.
GARFIELD-AF [70] GLORIA-AF phase I [69] GLORIA-AF phase II [68] RealiseAF [71] RE-LY AF [67]

Sample size 39898 1063 15092 10523 15400

Relevant regions (Countries involved)
Asia (Singapore, China, Japan, South
Korea, Thailand and India)

ME (Egypt, Lebanon, Turkey, UAE) Africa and ME (KSA, Lebanon,
South Africa, UAE)

Asia (Azerbaijan, India, Taiwan,
Turkey)

India

Others (Australia, Egypt, South
Africa, UAE)

- - ME and Africa (Algeria, Egypt,
Lebanon, Morocco, Tunisia)

ME (Egypt, Iran, KSA,
Turkey, UAE)

Characteristics per region
Results presentation Asia/Others ME Africa-ME Asia/Africa-ME India/ME
Region size (%) 11117 (27.8%)/1227 (3.0%) 59 (5.6%) 597 (4.0%) 1703 (16.1%)/1680 (15.9%) 2536 (16.4%)/887 (5.7%)
Enrolment period Mar 2010 to Sept 2015 May 2011 to Jan 2013 Nov 2011 to Dec 2014 Oct 2009 to May 2010 Sept 2008 to April 2011
Age (year) 67.4/68.5 65.0 70.0 66.4/61.1 57.9/58.6
Female sex (%) 41.0/42.2% 57.6% 47.6% 46.0/54.2% 50.3/43.6%
Heart failure 19.8/17.8% 25.4% 30.3% - 17.7/28.4%
Hypertension 68.4/76.6% 79.7% 80.4% 67.5/54.7% 41.6/56.1%
Diabetes mellitus 21.7/23% 37.5% 42.2% 24.9/22.7% 20.2/36.2%
Prior stroke 10.8/16.5% 10.2% 18.1% - 7.4/22.1%
CAD/IHD CAD: 17.5/26.2% CAD: 27.4% CAD: 32.5% CAD: 32.8/19.1% MI: 15.5/17.2%

ACS: 7.2/16.2% MI: 13.6% MI: 16.6%
VHD - - - 38.6/31.5% -
RHD - - - - 31.1/15.3%
Smoking 12.8/10.4% - - 10.0/13.7% -
HAS-BLED 1.4/1.6 - - - -
CH2ADS2-VASc 2.9/3.3 - - - -
HAS-BLED≥3 - 16.9% 10.2% - -
CHADS2 ≥2 - 61.0% - - -
CH2ADS2-VASc≥2 - 89.8% 89.8% - -
New onset - - - 7.8/10.7% -
Paroxysmal - 67.8% 47.9% 26.1/17.2% 20.5/20.8%
Persistent - 22.0% 31.8% 17.9/21.6% 32.9/7.5%
Permanent - 10.2% 20.3% 48.2/50.5% 46.6/71.7%
Amiodarone - - - 10.0/3.5%
Vitamin K antagonists - 45.0% 31.8% - 14.2/33.1%
NOACs - - 55.6% - -
Aspirin - 37.5% 9.9% - 24.1/38.1%
Rate control - - - 60.4/55.4% -
Rhythm control - - - 23.2/25.7% -

Abbreviations: ACS, acute coronary syndrome; CAD, coronary artery disease; IHD, ischemic heart disease; KSA, kingdom of Saudi Arabia; ME, Middle East; MI, myocardial infarction; NOACs, non-vitamin K oral
anticoagulants; RHD, rheumatic heart disease; UAE, United Arab Emirates; VHD, valvular heart disease.
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(Table 2). In addition, in our study, data of AF in these two
ethnicities were reported in association with other diseases
such as heart failure, ACS and stroke. Furthermore, most
of the available data originates from hospital-based studies
which may under- or over-estimate the true prevalence of
the disease in the community. Moreover, the reported stud-
ies focused on data from the urban populations, with under-
presentation of patients living in remote or rural areas. Such
patient populations could have different risk factors for AF
and limited access to healthcare compared with their coun-
terparts from the urban populations. Data on the accurate
incidence and prevalence of AF in South Asians and Arabs,
in longitudinal epidemiological studies that are representa-
tive of the two ethnicities are therefore needed.

In our study the age range of AF patients was 58.8–68.4
years in the Middle Eastern region, and 51.2–64.6 years in
the South Asian region. Compared with our findings, most
of AF patients (>70%) of European ancestry were older, aged
more than 65 years [65]. Moreover, the leading prevalent
AF-associated co-morbidities in our study included hyper-
tension, diabetes mellitus, heart failure, valvular heart dis-
eases and stroke. This was consistent with studies in other
ethnicities from around the world [65]. In one study examin-
ing secular trends between the two ethnicities with AF over
20 years (1991–2010), Salam et al. [47] reported significant
variations in the prevalence of underlying cardiac aetiologies
in both ethnicities. Therewas an increase in the prevalence of
ischemic heart disease and a decrease in that of valvular heart
disease in the latter years of the study. In addition, there was
an increase in the prevalence of diabetes mellitus and hyper-
tension in both groups. Consistent with our findings, valvu-
lar heart disease used to be amajor cause of AF in theWestern
world [66], but because of the wide availability of early treat-
ments for rheumatic fever and streptococcal infection these
diseases are now rare in the developed world.

5. International registries
Middle Eastern Arabs and South Asians were included

as part of five AF international registries [67–71] (Table 6).
The age of patients (i.e., range 57.9–70.0 years) and female
distribution (i.e., range 41.0–57.6%) were in the ranges re-
ported in the registries of this review. The South Asian reg-
istries reported wider variabilities in the rate of heart failure,
hypertension and diabetes, but not stroke, compared with
those in theMiddle Eastern ones. The rates of the aforemen-
tioned co-morbidities were similar to those in the interna-
tional registries except for stroke in the RE-LY AF registry,
which reported a higher rate in the Middle East. RHD was
the highest in India (31.5%) [67]. Similarly, there was a wide
range in the rates of AF types in the South Asian registries
of this study. The rates of paroxysmal and permanent AF
were higher in the international registries. It is important
to mention that the regions and distribution of countries in
the international registries were different from theWHO re-
gions which were used in our study. The RE-LY AF reg-

istry [67] concluded with large regional variations in age, co-
morbidities, risk factors, and management. Finally, substan-
tial regional differences in stroke prevention have been found
in the GLORIA-AF registry during its phase II, with an oral
anticoagulation use rate of 87.4% in Africa/Middle East [63],
which was higher than the rate reported in this review (i.e.,
range 38.5–51.9%).

6. Literature gaps and future directions
Our review identified several gaps in AF literature re-

lated toMiddle EasternArabs and SouthAsians. Importantly,
most of the available evidence was based on studies in the
hospital setting with a paucity of informative community-
based or population-based studies representative of these two
ethnicities/races. This is particularly important in correctly
identifying the AF disease prevalence and burden. Socio-
economic difficulties are an important barrier for the con-
duct of these types of studies but can be overcome by join-
ing internationally funded studies with samples of these and
other ethnicities representative of the population. Further-
more, studies that address ethnic/racial in-equality and ac-
cess to treatment, particularly oral anticoagulation, and the
impact on outcomes, are lacking and should be baldly ad-
dressed in populations with mixed ethnicities and races in-
cluding Middle Eastern Arabs and South Asians. In addition,
how ethnicity and race affect AF presentation, symptomatol-
ogy and interpretation needs to be examined. The Flow-AF
registry is currently ongoing to recruit 1446 patients with a
new non-valvular AF diagnosis across four Middle Eastern
countries (Egypt, Lebanon, KSA, UAE). The registry will ex-
amine patients’ characteristics, patterns of treatment, clinical
outcomes, and the economic aspects of treatment [72].

7. Limitations
Although our studywas conducted using rigorous and sys-

tematic search strategy, it is possible that some articles were
not identified by our search. The unidentified papers could
contribute to a potential bias in the presented results with un-
known impact. Moreover, the gap in the time between the
literature search and completing results synthesis may have
contributed to missing recently published relevant papers.
However, we believe that this limitation may be balanced by
the meticulousness of our methodology and the included lit-
erature.

8. Conclusions
Although in this scoping study we identified and summa-

rized studies addressing clinical features and management of
AF inMiddle Eastern Arabs and South Asians, themain body
of evidence comes fromhospital-based studies. Thus, consid-
ered a limited and incomplete evidence. There is, addition-
ally, an evidence gap of knowledge of AF burden that should
be addressed in representative community or population-
based studies. Our study highlights the need to further ex-
amine the effects of ethnicity and race in heart diseases par-
ticularly in AF.
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