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Incidence and pattern of anticoagulation in patients with atrial 
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Abstract
Background: Atrial fibrillation (AF) and atrial flutter (AFL) are the two most common cardiac arrhythmias encountered in clinical practice. Anticoagulants 
are the cornerstone in cerebrovascular accident prevention in these patients. Despite their role in reducing stroke risk, emergency room visits, and 
overall treatment costs, studies have shown that oral anticoagulants (OAC) are underutilized, even in high-risk patients. Objective: The aim of this study 
is to explore the appropriateness and pattern of anticoagulant prescriptions in patients with AF and/or AFL in a tertiary hospital as recommended by the 
international guidelines. Method: This retrospective observational study was conducted by reviewing the electronic medical records of 389 adult patients 
with either AF or AFL in Sultan Qaboos University Hospital (SQUH) between July 2018 and July 2020. The appropriateness of oral anticoagulation was 
assessed according to international guidelines, namely, 2020 Canadian Cardiology Society (CCS), 2020 European Society of Cardiology (ESC), and 2019 
American Heart Association/American College of Cardiology/Heart Rhythm Society (AHA/ACC/HRS). Analysis was performed using univariate statistics 
(Chi-square and percentages) to report categorical data. Results: Oral anticoagulants were prescribed appropriately in 91% of the patients according to CCS 
guidelines, and 92% and 96% according to ESC and (AHA/ACC/HRS) class Ia and IIa recommendations, respectively. Among non-anticoagulated patients (28 
patients, 9%) had proper justification. On the other hand, 38 patients (9.8%) out of the whole cohort (389) had a CHADS-65 score of zero but received OAC 
mostly due to cardioversion, rheumatic heart disease, or mechanical heart valve prosthesis. Novel oral anticoagulants (NOACs) were the most commonly 
used OAC 251/336 (75%), with rivaroxaban being the main drug used 234/250 (92%) of all NOAC prescriptions. 75% of patients with eGFR<50 ml/min 
received the proper dose of rivaroxaban. Bleeding was the most frequently reported side effect of OAC in 52 (13.4%) of the entire cohort. Conclusion: 
Nearly 91% of patients with AF/AFL followed at SQUH were prescribed an appropriate anticoagulant as per international guidelines. The decisions to 
anticoagulate a patient with AF/AFL and the type of anticoagulant used were appropriate
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in the West.4 Additionally, the Gulf Survey of Atrial Fibrillation 
Events (Gulf SAFE) concluded that the most common type of 
AF encountered in the Arabian Gulf patients was first attack 
AF, which occurred in 37%, whereas 19% of patients had lone 
AF. The most common concomitant medical condition was 
hypertension, present in (52%), followed by diabetes in 30% of 
the study population.5

The main strategies of AF/AFL management are symptom 
control, achieved by either rate or rhythm control, and stroke 
prevention.6 Patients with AF particularly have a 3- to 5-fold 
increased risk of stroke if they are not anticoagulated.7 The 
thromboembolic risk of patients with AF are stratified based 
on the CHADS-65 or CHA2DS2-VASc scores. Patients with a 
CHADS-65 score of ≥ 1 or a CHA2DS2-VASc score of ≥2 for men 
and ≥3 for women should be started on oral anticoagulants. 
Furthermore, most patients should receive a direct-acting 
oral anticoagulant (DOAC) in preference to warfarin when oral 
anticoagulant (OAC) therapy is indicated, except in patients 
with moderate to severe mitral stenosis or a mechanical heart 
valve.6

There have been several reports on the OAC prescription 
pattern in patients with AF/AFL. For example, the Japanese J‐
RHYTHM registry and AVAIL (the Adherence eValuation After 
Ischemic Stroke Longitudinal) registry indicate that warfarin 
underutilization in patients at high stroke risk reached 34.7%, 
as well as overuse of warfarin in patients at low risk reached 
49.1%.8,9 Furthermore, Akash R et al. and Schaffer et al. studies 

INTRODUCTION
Atrial fibrillation (AF) and atrial flutter (AFL) are the two most 
common cardiac arrhythmias encountered in clinical practice, 
with atrial fibrillation taking the lead.1 AF is a heart condition 
that causes an irregular and often abnormal chaotic rhythm 
pattern.2  AFL, on the other hand, is a supraventricular arrhythmia 
characterized by rapid, regular atrial depolarization.3 Moreover, 
both conditions are associated with significant impairments in 
functional capacity and health-related quality of life (HRQOL) 
and increased morbidity and mortality.2,3

Despite the scarcity of studies on the prevalence of AF 
and AFL in the Middle East, the few available data show 
important epidemiological characteristics of Middle Eastern 
AF populations. In particular, the AF population is younger and 
has more co-morbidities than patients with the same diagnosis 
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showed that OAC in patients with atrial arrhythmias is severely 
underused at (83.8%) and (51%) respectively, even among 
high‐risk individuals.10,11 On the other hand, the ORBIT-AF study 
(Outcomes Registry for Better Informed Treatment of Atrial 
Fibrillation) reported that 76% of eligible patients received 
OAC.12 Moreover, the General Registry Pilot program EORP‐
AF (EurObservational Research Programme-Atrial Fibrillation) 
in 2013 showed improved uptake of OACs by European 
cardiologists, with OACs prescribed for 80% of patients with 
AF.13,14

Several researchers studied the use of NOAC in patients with 
AF. O’Neal et al., Kattoor et al., and GLORIA-AF (Global Registry 
on Long-Term Oral Antithrombotic Treatment in Patients 
with Atrial Fibrillation) concluded that overall DOAC use was 
higher than that of VKA, reaching 65%.15-17 This preference was 
explained by the SPRINT-AF trial (Stroke Prevention and Rhythm 
Intervention in Atrial Fibrillation) by improved side effect 
profile (as perceived by the patient) and improved efficacy (as 
perceived by the physician) of NOACs.18 On the other hand, 
the Japanese J‐RHYTHM registry reported that warfarin was 
prescribed appropriately in (99.3%) of AF patients with mitral 
stenosis and mechanical valve replacement.8

Despite the importance of anticoagulation in the management 
of AF/AFL, many patients are not anticoagulated appropriately. 
Furthermore, prescribing OAC for AF/AFL patients’ needs to be 
better studied in the Middle East. Therefore, this study aims 
to explore the pattern of anticoagulant prescription in patients 
with AF/AFL as recommended by the international guidelines 
in a tertiary care hospital that represents a snapshot of the 
practice in Oman. It also aims to describe the appropriateness 
of the OAC type used. 

METHODS
Setting and design

This retrospective observational study was conducted in 2021 
at Sultan Qaboos University Hospital (SQUH), Oman’s tertiary 
care academic institution. The study included all patients 
diagnosed with AF or AFl between July 2018 and July 2020, 
followed at SQUH aged 16 years and over. Ethical approval 
was obtained from the Medical Research Ethics Committee at 
Sultan Qaboos University, Muscat, Oman. 

Data collection

The data were collected from SQUH Electronic Patient Records 
(EPR). Patient demographics and clinical characteristics, such 
as age, sex, height, weight, comorbidities, arrhythmia type, 
CHADS-65 score, CHADS-VAC score, and OAC used, were 
collected. 

OAC agents

The available OAC drugs at SQUH include warfarin, 
rivaroxaban, apixaban, and dabigatran. The appropriateness 
of anticoagulant use was assessed according to the Canadian 
Cardiovascular Society (CCS), European Society of Cardiology 
(ESC), and American Heart Association/ American College of 

Cardiology/Heart Rhythm (AHA/ACC/HRS) protocols. The need 
for anticoagulation was based on the specific stroke risk factors, 
namely CHADS-65 score and CHADS-VAC score 17,18,19. The 
anticoagulant prescription was deemed appropriate if it met 
any previously mentioned anticoagulation protocols in patients 
with AF/AFL.

Statistical analysis

Descriptive statistics were used to describe the data. For 
categorical variables, frequencies and percentages were 
reported. Differences between groups were analyzed using the 
chi-square test. For continuous variables, mean and standard 
deviation (medians and interquartile range when normally 
distributed) were used to summarize the data. A priori two-
tailed level of significance was set at 0.05. Statistical analyses 
were performed using STATA version 13.1 (STATA Corporation, 
College Station, TX, USA). 

RESULTS
A total of 389 eligible patients’ data was analyzed. Around 51% 
(n=197) were female, the mean age of the patients was 66.77 
±13.9 years (range: 23- 96 years), 93% had AF, 4% had AFL, 
and 3% had both diagnoses. Furthermore, 69% of the cohort 
had hypertension, 42% had diabetes mellitus, and 38.8% had 
coronary artery disease, as shown in Table 1.

Table 1. Patient’s demographics and clinical characteristics

Characteristic, n (%) unless specified otherwise Results N

Age, mean ± SD, years 67 ± 14 389

Female gender 197 (51%) 389

Body mass index, mean ± SD, kg/m2 30 ± 8.5 247

Creatinine, mean ± SD, µmol/L 102 ± 84 384

eGFR, mean ± SD, ml/min 68 ± 22 373

INR, mean ± SD 2.2 ± 6.2 353

Hemoglobin, mean ± SD, g/dL 12 ± 2.2 381

Atrial fibrillation 374, (93%) 389

Atrial flutter 27, (4%) 389

Both 12, (3%) 389

Hypertension 272, (69%) 389

Diabetes mellitus 165, (42%) 389

Peripheral vascular disease 12, (3.1%) 389

Cerebrovascular disease 75, (19.3%) 389

Coronary artery disease 151, (38.8%) 389

Congestive heart failure 68, (17.5%) 389

COPD 16, (4.1%) 389

Dyslipidemia 112, (28.8%) 389

Valvular disease 77, (19.8%) 389

Mitral valve replacement 23, (5.9%) 389

SD: Standard deviation, eGFR: Estimated glomerular filtration rate, INR: 
International normalization ratio, COPD: Chronic obstructive pulmonary 
disease 
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The study cohort of 389 patients was stratified based on 
both CHADS2-65 and CHA2DS 2-VASc scores. 326 patients 
were eligible for oral anticoagulation according to the CCS 
guideline, as shown in Figure 1, of whom 298 patients (91%) 
were appropriately anticoagulated, compared to 275 (92%) out 
of 299 patients were eligible for OAC according to class Ia of 
the ESC and AHA guidelines, and 315 (96%) out of 329 patients 
according to class IIa of the same guidelines, as shown in Figure 
1. 

Most of the anticoagulated patients (N=336) received a DOAC 
(N=251, 75%). Around 85 patients (25%) were on warfarin, 
among which 14 patients (4.2%) were on aspirin as well. 
Moreover, 24 patients were on aspirin alone, as shown in 
Table 2. Rivaroxaban was the main DOAC prescribed at (92%) 
compared to apixaban (2.8%) and dabigatran (4.6%) which was 
rarely used. In addition, all the patients with moderate to severe 
mitral stenosis and mechanical heart valves were appropriately 
anticoagulated with warfarin, as shown in Figure 2. 

DISCUSSION
Stroke prevention is the cornerstone of AF/AFL management. 
OAC reduces devastating cerebrovascular complications 
and emergency room visits and, therefore, healthcare costs. 
However, the pattern of use of anticoagulants in the Middle 
East has yet to be explored. In this study, we examined the 
prescription pattern of anticoagulants in patients with AF/AFL 

N= 389  

CCS*
( CHADS2-65)

≥ 1
326 patients 

Anticoagulated 
298 (91%)

not-anticoagulated 
28 (9%)

ESC & AHA** 
(CHA2DS 2-
VASc score)

Class Ia:Male  ≥ 2 
Female ≥ 3

299

Anticoagulated
275 (92%)

not anticoagulated 
24 (8%)

Class IIa: Male  = 1 
Female = 2

329

Anticoagulated 
315 (96%)

not anticoagulated 
14 (4%)

 

N=389

Moderate to severe mitral 
stenosis 24 patients

Mechanical valve 
replacment 6 patients

Figure 1. Anticoagulation of AF/AFl patients according to the CCS, ESC, and AHA guidelines 

Figure 2. Use of warfarin in patients with moderate to severe mitral stenosis and mechanical heart valves

Table 2. Anticoagulant and antiplatelet use in the study patients

Drug used Percent Total 

NOAC, n (%) 251, 75% 336

Warfarin, n (%) 85, 25% 336

OAC and aspirin 14, 4.2% 336

Aspirin, n (%) 24, 6.2% 389

None, n (%) 30, 7.7% 389

NOAC: Novel oral anticoagulant, OAC: oral anticoagulant
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hypertrophic cardiomyopathy, and one patient (0.3%) had 
thyrotoxicosis, which are all indications for OAC. Moreover, 
eight patients (2%) had no documented justification for OAC 
use. 

Many reasons may account for the higher rates of OAC in 
the current study. Earlier studies documenting lower rates of 
anticoagulation enrolled patients in the 1990s, shortly after 
the publication of trials supporting its efficacy,24,28 and before 
widespread adoption of anticoagulation into clinical practice. It 
is also possible that OAC use has improved as a result of quality 
control measures.29 Furthermore, the introduction of DOAC 
made utilization of OAC easier in comparison to warfarin. With 
DOAC, no regular monitoring is required, and no interaction 
with food and drugs is encountered. More recent studies 
focusing on outpatients with AF have documented higher rates 
of anticoagulation. For example, a study from the AFFECTS 
(Atrial Fibrillation: Focus on Effective Clinical Treatment 
Strategies) Registry, enrolling patients from 2005 to 2007, 
documented that 64% of eligible patients received warfarin 
and 83% received warfarin or aspirin.30 Furthermore, most of 
the patients in this study were treated by specialists. Previous 
studies have shown lower rates of OAC among patients who 
are not followed by a cardiologist.31,32 Thus, it is possible that 
high rates of justified OAC use reflect providers who are more 
aware of guideline recommendations and quality measures. 
Furthermore, the majority of the study cohort was on DOAC 
(75%), which is consistent with previous studies.15-17 

Moreover, warfarin was reserved for patients with moderate 
to severe mitral stenosis, patients with mechanical heart 
valves, and for some patients with end-stage renal disease. 
Furthermore, 24 patients had the above indications for warfarin 
and were placed appropriately on it. Rivaroxaban was the most 
commonly used DOAC (92%) among all DOAC prescriptions, 
followed by dabigatran (4.6%), and finally, apixaban (2.8%) 
was the least frequently seen OAC in SQUH. This pattern of 
use can be explained by the availability of rivaroxaban at SQUH 
pharmacy. Physician preference indeed affects the choice 
of OAC as it depends on individual clinical features, patterns 
of risk factors, and comorbidities, although physicians also 
consider OAC, which tends to increase patients’ compliance.34

CONCLUSION
At SQUH, OAC is used for as high as 91% of AF/AFL patients. 
Furthermore, 32% of non-anticoagulated patients have rational 
justification for lack of OAC, and 68% have undocumented 
justification. Moreover, 100% of the low-risk patients who 
received OAC had rational explanations. DOAC was the most 
commonly used type of OAC, namely rivaroxaban.
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in a tertiary hospital in Oman. 

Most of our cohort population had more than one comorbidity, 
mainly hypertension (69%), followed by diabetes (42%). These 
findings are consistent with those of previous studies in this 
region.5

389 patients during the study period had AF/AFl. Patients 
with CHADS2-65 of ≥1 were 326. The vast majority (N=298, 
91%) of eligible patients for anticoagulation, according to the 
CCS guidelines, were actually anticoagulated. 92% and 96% 
of eligible patients, according to ESC & AHA guidelines, class 
Ia and class IIa, respectively, were indeed anticoagulated. 
Only 28 patients (9%) were not on OAC; this result shows the 
high quality of SQUH practice, as previous studies from the 
literature have shown that OAC in such patient population is 
severely underused between 50% to 85%, even among high‐
risk individuals.10,19-21 Our findings are comparable to the results 
of ORBIT-AF and EORP‐AF studies.12,13 Similarly, our study is in 
agreement with JoFib (Jordan Atrial Fibrillation) study,22 where 
76% of eligible patients received OAC.

 Among non-anticoagulated patients (28 patients, 9%), seven 
patients (2.3%) had severe bleeding-related complications, 
and two patients (0.6%) had eGFR less than 15 ml/min. In 
fact, patients with severe renal dysfunction and patients on 
hemodialysis are at an increased risk of bleeding. Thus, some 
physicians justify withholding OAC due to the increased risk 
of bleeding regardless of the potential net benefit of OAC. 
Although withholding OAC in those at high risk for bleeding 
may seem intuitive, several potential downfalls exist to such 
an approach. Primarily, stroke risk and bleeding risk are highly 
correlated. Patients at high risk of bleeding are often at the 
highest risk of stroke. Furthermore, a clear positive correlation 
exists between stroke risk and the absolute benefit derived 
from OAC.23,24 Although it would seem logical to withhold 
OAC from patients with AF at high bleeding risk, current data 
suggest that most patients with high bleeding or stroke scores 
derive clinical benefit from OAC through reduced stroke risk.25,26 

Furthermore, Current evidence suggests that patients with 
AF/AFL who have CKD with an eGFR above 15 mL/ min/1.73 
m² should be treated with an OAC if they have at least an 
intermediate risk of thromboembolism as assessed with the 
CHADS2-65 or CHA2DS2-VASc score. For patients with advanced 
CKD (eGFR from 15 to 29 mL/ min/1.73 m²), however, this 
recommendation is based only on registry studies. For dialysis 
patients with AF/AFL, decisions on whether to give OAC drugs 
should be taken on an individual basis, in view of the elevated 
risk of bleeding and the unclear efficacy of such drugs in these 
patients.27 In addition, 19 patients (6.4%) had undocumented 
justifications for lack of OAC therapy. 

As CHADS2-65 and CHA2DS2-VASc score is used only in 
nonvalvular AF/AFl, we can justify the use of OAC in 38 patients 
(9.8%) out of the whole cohort (389) who had CHADS-65 
score of zero but received OAC. Among this group, 14 patients 
(3.6%) had cardioversion either electrically or chemically and 
therefore required peri-procedural OAC. Additionally, eight 
patients (2%) had rheumatic heart disease, six patients (1.5%) 
had mechanical heart valve prosthesis, one patient (0.3%) had 
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