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Background: Atrial fibrillation (AF) is the most common arrhythmia that is associated with high morbidity and mortality. The
prevalence of AF increases with age and the elderly constitute a vulnerable cohort for higher stroke and bleeding complications.
Methods: A total of 2163 adult consecutive patients with AF in 19 hospitals and 11 outpatient clinics in Jordan were enrolled in the
Jordan AF study from May 2019 to January 2021. The clinical characteristics, demographics, and risk profiles of the elderly patients
(≥80 years old) were compared to the younger patients (<80 years old).
Results: Of 2163 patients, 379 (17.5%) constituted the elderly group. The elderly group had higher prevalence of hypertension (79.9%
vs 73.5%, p=0.01), lower prevalence of smoking (5.0% vs 15.2%, p<0.001) and lower body mass index (28.1 ± 5.5 kg/m2 vs 29.8 ±
6.2 kg/m2, p<0.001) compared with younger patients. They also had more strokes or systemic emboli (25.6% vs 14.7%, p<0.001),
heart failure (30.3% vs 22.9%, p=0.002), pulmonary hypertension (30.6% vs 24.8%, p=0.02), and chronic kidney disease (13.5% vs
8.3%, p=0.002). The elderly cohort had higher mean CHA2DS2-VASc (5.0 ± 1.5 vs 3.6 ± 1.8, p<0.001) and HAS-BLED scores (2.2 ±
1.1 vs 1.5 ± 1.1, p<0.001) compared to younger group. Among 370 elderly with non-valvular AF (NVAF), oral anticoagulant agents
(OACs) were prescribed for 278 (84.2%) of eligible high-risk patients. Of the 1402 younger patients with NVAF, OACs were
prescribed for 1133 (84.3%) of eligible patients. Direct oral anticoagulant agents (DOACs) were more frequently used in the elderly
compared to the young (72.3% vs 62.3%, p<0.001).
Conclusion: Elderly Middle Eastern AF patients have worse baseline clinical profiles and higher risk scores compared to younger
patients. The majority of the elderly were prescribed guideline directed OACs, with higher use of DOACs than the younger cohort.
Clinical Studies Registration: The study is registered on clinicaltrials.gov (unique identifier number NCT03917992).
Keywords: atrial fibrillation, elderly patients, middle eastern patients, risk scores

Introduction
Atrial fibrillation (AF) is the most common arrhythmia that is associated with high morbidity and mortality and an
increased risk of stroke and systemic embolization.1,2 The prevalence of AF increases with age and it affects up to
17% of people over the age of 80 years.3 The elderly patients constitute a vulnerable cohort who are not only at
a higher risk of complications of AF, but also of complications of treatment such as major bleeding events.
Identifying the demographics and risk assessment of such a vulnerable group is important for tailoring therapeutic
interventions.

Most clinical and epidemiological studies and registries of AF have been conducted in Western countries where
clinical features, guideline adherence, and prognosis in patients with AF may differ significantly compared with those in
the Middle East.4–6 Several Middle Eastern studies have shown that the AF population in the region is younger with
a higher prevalence of cardiovascular risk factors including obesity, diabetes mellitus, hypertension, and coronary arterial
disease.4
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Many of the studies in the Middle East incorporate foreign nationals, mainly the working force of South Asians, and
were conducted before the wide use of newer oral anticoagulant agents (OACs). Hence, the conclusions of these studies
cannot be generalized to embody the native populations of the region.

Prevention of stroke and systemic embolization in patients with AF is mainly achieved by the prescription of OACs,
including vitamin K antagonists (VKA) which are approved for valvular AF (VAF), and direct oral anticoagulants
(DOACs) that are preferably indicated over VKA for non-valvular AF (NVAF).7 Adoption of recent guideline directed
therapies of OAC varies widely from one region to the other and within the same region.

This study aimed to assess the demographics, clinical characteristics, CHA2DS2-VASc and HAS-BLED scores, and
utilization of OAC in a cohort of elderly Middle Eastern patients (≥ 80 years old).

Methods
The Jordan AF (JoFIB) registry is a prospective, multicenter observational registry that enrolled consecutive AF patients
aged >18 years in 19 hospitals and 11 outpatient clinics across Jordan between May 2019 through January 2021. The
methodology was published previously.8 Briefly, data were collected using standardized clinical data form at the time of
enrollment, and at one, 6 and 12 months after the initial assessment. Diagnosis of AF was confirmed by a 12-lead
electrocardiogram (EKG) rhythm strip lasting >30 seconds, >1 episode of AF on an ambulatory EKG monitor, or a past
diagnosis by a treating cardiologist. Baseline data included clinical and demographic profiles, laboratory data, EKG,
transthoracic echocardiographic features, and the use of OACs and other pharmacological medications. Standard
definitions were used to classify the types of AF, including paroxysmal, persistent, long-standing, and permanent and
to calculate the CHA2DS2-VASc9 and HAS-BLED10 scores for each patient. Eligibility for oral anticoagulant agents was
analyzed based on the 2019 focused update of the 2014 AHA/ACC/HRS guideline for the management of patients with
atrial fibrillation.11

The patients were stratified into two groups based on age with the elderly group including all patients aged 80 years
and older at the time of inclusion and the younger group being patients 79 years and younger. The clinical characteristics,
comorbidities, risk scores, and use of different medications were compared between the two groups.

The study was approved by the Institutional Review Board of participating centers and patients signed written
informed consent. All treatment decisions were left to the discretion of the treating physician. The study was registered at
clinicaltrials.gov (NCT03917992).

Statistical Analysis
Descriptive statistics were performed using means and standard deviation (SD) to describe the continuous variables and
percentages to describe the categorical variables. An independent t-test was used to compare means and Chi-square test
was used to compare categorical data. A p<0.05 was considered statistically significant.

Results
A total of 2163 patients were included in the study with 379 (17.5%) patients being 80 years or older at the time of
enrollment and 1784 (82.5%) patients were the younger than 80 years. The patients’ demographic and clinical data are
shown in Table 1. Both age groups did not differ significantly in gender distribution and prevalence rates of diabetes and
dyslipidemia. However, the elderly group had more hypertensives but fewer smokers compared to the younger group.
Overall, the elderly patients had a more favorable body mass index (BMI) profile with fewer obese patients. The elderly
were less likely to have VAF or paroxysmal AF compared to the younger patients. Baseline clinical profile showed that
the elderly patients were more likely to have had a stroke or systemic embolization, heart failure, pulmonary hyperten-
sion, and chronic kidney disease compared to the younger patients.

As for AF specific risk scores, the elderly patients were at higher risk of both stroke and systemic embolization and
major bleeding events as represented by the CHA2DS2-VASc (5.0 ± 1.5 vs 3.6 ± 1.8, p<0.001) and HAS-BLED scores
(2.2 ± 1.1 vs 1.5 ± 1.1, p<0.001) compared to the younger patients. Figure 1 shows the CHA2DS2VASc scores in both
groups. Most elderly patients were more likely to have scores > 3 than younger patients (83.6% vs 46.2%, p<0.001).
Figure 2 shows the HAS-BLED scores in both groups.
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The utilization of OAC in patients with NVAF in both groups is shown in Table 2. Most patients in both groups were
eligible for OCA. While there was a similar rate of utilization of OAC in both groups, the elderly patients were more
likely to be treated with DOACs compared to younger patients.

Discussion
To our knowledge, this is the first study to provide a better understanding of the clinical and risk profiles of octogenarian
and older Middle Eastern AF patients. Almost one in five Middle Eastern patients with AF were ≥ 80 years, a unique and
vulnerable population. Unlike other Middle Eastern studies that included heterogeneous patient populations from south-
east Asia,12 our study was a homogenous Middle Eastern population with AF, enrolled in ambulatory and in-patient
settings in private, public and university sectors in the country. This translated that our study has older patients with more
comorbidities such as hypertension and diabetes mellitus.8,12

The overwhelming majority of Middle Eastern AF patients had nonvalvular AF with an especially higher proportion
in the elderly cohort, a finding in agreement with studies from other regions in Asia such as Japan and China.13,14 Similar
to the findings by other regional studies,15–17 a minority of the enrolled patients had VAF including moderate to severe
rheumatic mitral stenosis and mechanical heart valves. Rheumatic heart disease prevalence is decreasing globally,18

Table 1 Demographics and Clinical Characteristics of Middle Eastern Patients with Atrial Fibrillation

Clinical Feature Age ≥80 (n=379) Age <80 (n=1784) P-value

Age in years (mean ± SD) 84.1 ± 3.7 64.4 ± 11.8

Female 216 (57.0%) 949 (53.2%) 0.18

Hypertension 303 (79.9%) 1312 (73.5%) 0.01

Diabetes Mellitus 166 (43.8%) 787 (44.1%) 0.91

Hypercholesterolemia 168 (44.3%) 809 (45.3%) 0.72

Current cigarette smoker 19 (5.0%) 271 (15.2%) <0.001

BMI (Kg/m2), mean ± SD 28.1 ± 5.5 29.8 ± 6.2 <0.001

<25 110 (31.2%) 351 (21.6%)

25–29 137 (38.8%) 575 (35.3%)
>30 106 (30.0%) 702 (43.1%) <0.001

Comorbidities:
Stroke or systemic embolization 97 (25.6%) 263 (14.7%) <0.001

Heart failure 115 (30.3%) 409 (22.9%) 0.002

LV hypertrophy 141 (41.5%) 636 (39.4%) 0.57
Coronary artery disease 33 (8.7%) 204 (11.4%) 0.12

LVEF<40% 50 (14.2%) 234 (13.8%) 0.85

Pulmonary hypertension 115 (30.6%) 441 (24.8%) 0.0.02
Sleep apnea 12 (3.2%) 90 (5.0%) 0.12

Thyroid disease 47 (12.4%) 183 (10.3%) 0.22

Chronic kidney disease 51 (13.5%) 148 (8.3%) 0.002
ESRD on dialysis 2 (0.5%) 7 (0.4%) 0.71

Active malignancy 22 (5.8%) 94 (5.3%) 0.68

Paroxysmal AF 100 (26.4%) 673 (37.8) <0.001

Valvular AF 9 (2.4%) 174 (9.8%) <0.001

Antiplatelet agent 124 (32.7%) 776 (43.5%) <0.001

Notes: Pulmonary hypertension: systolic pulmonary artery pressure > 25 mmHg by continuous wave Doppler peak velocity of the
tricuspid valve. Chronic kidney disease: Estimated glomerular filtration rate < 60 mL/min/1.73 m2. Thyroid disease: A prior diagnosis of
hypo- or hyperthyroidism.
Abbreviations: AF, atrial fibrillation; BMI, body mass index; LVEF, left ventricular ejection fraction; ESRD, end stage renal disease.
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usually affects young age groups and decreases life expectancy.19 Similarly, the implantation of mechanical heart valves
is decreasing worldwide especially in elderly patients.20 In the natural time course of AF, AF commonly progresses from
silent and undiagnosed to paroxysmal AF and subsequently sustained (persistent or permanent) AF.21,22 Thus, younger
patients (<80 years old) are more likely to have paroxysmal AF compared to the elderly (≥ 80 years old) as many of the
younger patients progress into sustained AF with time and aging.

It is not surprising that the elderly population had higher CHA2DS2-VASc and HAS-BLED scores because age is
incorporated in the calculation of both scores. However, higher scores are also related to significant comorbidities
including hypertension and heart failure, both of which are more prevalent in the older group. The increased prevalence
of stroke and systemic embolization in this population also plays a role in the higher scores and further highlights the
need for a more aggressive approach when prescribing OACs.

Contrary to the belief that elderly AF patients are less likely to receive OACs therapy because of the perception of
high bleeding risk in this age group, this study shows that OACs were prescribed in a high proportion of the elderly
cohort like the younger age group. Moreover, there was a higher adoption of DAOCs in the elderly group compared to

≥

Figure 2 The HAS-BLED score in the two age groups of patients with non-valvular atrial fibrillation (NVAF).

≥

Figure 1 CHA2DS2-VASc score in the two age groups of patients with non-valvular atrial fibrillation (NVAF).
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the younger cohort. This could be due to the proven superior benefits and major bleeding events risk reduction of this age
group compared with VKA.

The present study has few potential limitations. Similar to registries of observational nature, collected data might be
subject to potential bias despite reinforcing consecutive recruitment from the outset of the study. The current study was
based on patients managed by cardiologist such that these findings may not be generalizable to other specialties.
However, involving 30 outpatient clinics and hospitals from private, public and university sectors in the study enhances
the generalizability and relevance of the results. Despite potential limitations, the data shown represent a regional
perspective to studies that evaluate clinical features, risk assessment and contemporary utilization of OACs in elderly AF
patients. Furthermore, the study sets a higher standard for adherence to recent clinical practice guidelines on the
utilization of OACs in the vulnerable elderly population and may help further dissemination of such measures to other
specialties dealing with AF.

Conclusion
Elderly Middle Eastern AF patients have worse baseline clinical profiles and higher risk scores compared to younger
patients. The majority of the elderly were prescribed guideline directed OACs, with higher use of DOACs than the
younger cohort. The impact of these observations on the incidence of stroke, systemic embolization and major bleeding
events awaits the one-year follow up.

Clinical Implications: The current study provides a better understanding of the clinical and risk profiles of octogen-
arian and older Middle Eastern AF patients. Despite an elevated bleeding risk, this group has a much higher risk of stroke
and systemic embolization and was appropriately treated with guideline directed OACs including DOACs.

Data Sharing Statement
The authors intend to share all pertinent individual deidentified participant data. Data can be shared for 3 years after
publication and will be available by contacting the corresponding author directly.
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