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ABSTRACT

Background: Non-vitamin K antagonist oral anticoagulants (NOACs) reduce the risk of 
stroke in patients with non-valvular atrial fibrillation (NVAF) and have better safety profile 
than vitamin K antagonists (VKAs). However, there is a dearth of quality, real-world, 
patient data on the use of these drugs to guide healthcare policies in United Arab Emirates 
(UAE). Aims and Objectives: The aim is to address the knowledge gap in demographic 
and clinical profiles of NVAF patients on NOACs (apixaban, rivaroxaban, and dabigatran) 
and warfarin in UAE. Materials and Methods: This retrospective cohort analysis utilized 
the Dubai Real-World Claims Database to extract anonymized longitudinal data on NVAF 
patients with at least one NOAC or warfarin claim between January 2015 and March 2019. 
Data examined included comorbidities, healthcare resource utilization (HCRU), treatment 
adherence, and clinical events. Results: From 11,086 NVAF patients in the database, 940 
patients on oral anticoagulant treatment were selected with mean age of 58.6 ± 14.7 years 
and 73.7% men. At baseline, the mean CHA2DS2-VASc risk score was 2.4, and the mean 
Deyo–Charlson comorbidity index (CCI) score was 1.6. Most patients (71%) started oral 
anticoagulation treatment on a standard index dose. High medication possession ratio 
(MPR) and proportion of days covered (PDC) were observed in 86.8% and 43.1% of the 
overall cohort. The mean number of HCRU claims and cost during the 180-day follow-up 
period was 18.5 and 9,747 USD, respectively. Warfarin users accounted for both the highest 
number of claims and cost, whereas apixaban accounted for the lowest figures. Time to first 
major bleeding was shorter for warfarin users compared with patients on NOACs. Longer 
times to first stroke/systemic embolism (SE) were observed for rivaroxaban and warfarin. 
Conclusion: This study provides important comparative insights about comorbidities, 
adherence, HCRU, and outcome events among NOAC and warfarin users from real-world 
clinical practice settings.

Key words: Anticoagulants, atrial fibrillation, claims, healthcare resource utilization, NOAC, 
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INTRODUCTION

Vitamin K antagonists (VKAs), especially warfarin, 
have long been used as oral anticoagulants (OACs) for 
prevention of stroke and systemic embolism (SE) in 
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patients with non-valvular atrial fibrillation (NVAF).[1] 
Despite their proven efficacy, several safety concerns 
such as narrow therapeutic range, drug–drug and drug–
food interactions, and bleeding risk restrict warfarin 
use in NVAF patients.[2-5] Non-VKA oral anticoagulants 
(NOACs) such as apixaban, dabigatran, and rivaroxaban 
have recently become available for NVAF patients in 
UAE. Results from large clinical trials have shown these 
drugs to be at least as equally effective as warfarin, 
while being associated with lower risk of bleeding and 
death from cardiovascular causes.[2,6-8] However, clinical 
trials are usually conducted on a highly selected group 
of patients; hence, it may be difficult to generalize the 
results of these trials to the wider population encountered 
in daily practice.[9-11] A previous study highlighted key 
demographic differences between NVAF patients with 
claims for OACs in UAE and studies conducted in Europe 
and the USA.[12] Still, there is a lack of real-world evidence 
regarding OAC use in the Africa-Middle East (AfME) 
region. Therefore, to address the existing knowledge gap 
and inform the local and regional healthcare guidelines, 
the current study utilized the Dubai Real-World Claims 
Database (DRWD)[13-15] to understand demographic and 
clinical characteristics as well as utilization patterns 
and cost of NVAF patients on apixaban, rivaroxaban, 
dabigatran, and warfarin in Dubai.

MATERIALS AND METHODS

Study design
This was a retrospective cohort analysis using the DRWD. 
Ethics Committee approval was not required for the analysis 
of this anonymized retrospective patient dataset. Data on 
all patients with at least one medical claim with diagnosis 
of NVAF were extracted from the database. For patients 
with at least one pharmacy claim for apixaban, dabigatran, 
rivaroxaban, or warfarin, the index date was defined as 
the date of the first claim for the index OAC. The analysis 
population was restricted to adult patients with an index date 
between January 1, 2015 and March 31, 2019 (index period). 
Data from the 12 months prior to the index date (pre-index 
or baseline period) were used to assess patient eligibility for 
the study and extract information pertaining to demographic 
characteristics, comorbidities, risk scores, and concomitant 
medications. Data from the 6-month period between April 1, 
2019 and September 30, 2019 (follow-up period) were used 
to evaluate treatment adherence. The analysis population was 
divided into four cohorts depending on the index OAC drug. 
The study phases are represented in Figure 1. Patient inclusion 
and exclusion criteria are depicted in Figure 2.

The main objectives of the study were to describe the 
following characteristics of the NVAF patients on OAC 

Figure 1: Study phases and timelines. Dubai Real-World Claims Database
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treatment (overall and for each of the four OAC cohorts): 
(1) demographic profile; (2) comorbidities, concomitant 
medications, and baseline risk; (3) healthcare resource 
utilization (HCRU) and associated costs; (4) adherence to 
OACs; and (5) the time to event for outcomes such as stroke, 
transient ischemic attack (TIA), SE, and major bleeding.

Data sources and variables
This study utilized data on NVAF patients from DRWD, an 
anonymized longitudinal patient-level database of insurance 
claims generated from the private healthcare sector in 
the Emirate of Dubai. The database contains information 
from approximately 6.9 million Dubai residents with at 
least one claim since January 2014. It is a rich source of 
healthcare data that is valuable for epidemiological studies. 

The database contains information on patient demographics, 
diagnoses, procedures (medical, surgical, and diagnostic), 
prescriptions, and other related services.

For the current analysis, the following variables were 
extracted from DRWD:

• Demographics: age and gender
• Clinical characteristics: information pertaining to the 

following risk scores for prediction of stroke and major 
bleeding events
1. CHA2DS2-VASc: age, gender, history of congestive 

heart failure, hypertension, diabetes mellitus, prior 
stroke/TIA/SE, and vascular diseases (e.g. myocardial 
infarction, peripheral arterial disease, aortic plaque)[12]

Figure 2: Study flow
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2. HAS-BLED: age, hypertension, abnormal renal/liver 
function, history of stroke, prior major bleeding 
or predisposition to bleeding, labile international 
normalized ratio (INR), medication usage 
predisposing to bleeding (e.g. aspirin, clopidogrel, 
etc.), and alcohol use[16]

• Comorbidities: including but not limited to prior stroke, 
prior bleeding, congestive heart failure (CHF), renal 
disease, hypertension, and all components of the Deyo–
Charlson comorbidity index (CCI)[17]

• Concomitant drugs
• HCRU and related costs: number of clinic visits, 

number of hospitalizations and length of stay, number 
of emergency room visits, number of OAC prescriptions, 
NOACs dosing pattern along with dose escalation and 
reduction and costs associated with HCRU for all-
causes, major bleeding-related events, and stroke/TIA/
SE-related events

• Time to event of interest: date of first major bleeding-
related event and date of first stroke/TIA/SE-related event

Medical claims were coded using the International 
Classification of Diseases—Tenth Revision—Clinical 
Modification (ICD 10-CM), the Current Procedural 
Terminology (CPT IV), and the Dubai Drug Coding System 
for Pharmacy claims.[15,18,19]

Statistical analysis
Descriptive analyses of different study parameters were 
conducted for the overall study population as well as for 
each of the four OAC cohorts. Continuous variables were 
described using mean and standard deviation, whereas for 
categorial variables cumulative and strata-wise counts (n) 

and percentages (%) were reported. Treatment adherence 
was described using medication possession ratio (MPR) 
and proportion of days covered (PDC), which are widely 
accepted methods of measuring adherence from claims 
data.[20,21] These parameters measure treatment adherence 
in an indirect manner by estimating the proportion of 
time observed during which patients possess the therapy 
of interest. In the current analysis, MPR was defined as 
the proportion of days a patient was on the index OAC 
during the follow-up period out of the total number of days 
between the first fill and the last refill plus the number of 
days’ supply in last refill. PDC was defined as the proportion 
of days supplied for a patient’s prescriptions for the index 
OAC during the follow-up period out of the total number 
of days the patient was in the follow-up period. A  value 
of 0.8 (80%) or above in these parameters was considered 
high adherence.[22] Health-related costs extracted from 
the database were reported in US dollars (USD). All 
statistical analyses were performed using Statistical Analysis 
System version 9.4. Due to sample size limitations, formal 
hypothesis testing between groups was not feasible and 
hence, comparisons were not conducted.

RESULTS

A total of 11,086 patients were identified from the DRWD 
with at least one medical claim of AF diagnosis. Data on 940 
patients who had a pharmacy claim for apixaban, dabigatran, 
rivaroxaban, or warfarin during the index period (January 
01, 2015 to March 31, 2019) were included in the analysis. 
Patient disposition given the study eligibility criteria is 
presented in Figure 2. The mean age of the overall analysis 

Table 1: Baseline demographic characteristics of patients included in the analysis (Dubai Real-World Claims Database, 
2015–19)

 
Overall cohort 

(N=940)
Apixaban 
(N=328)

Dabigatran 
(N=158)

Rivaroxaban 
(N=338)

Warfarin 
(N=116)

n % n % n % n % n %
Age
18 to <55 357 38.0% 117 35.7% 60 38.0% 131 38.8% 49 42.2%
55 to <65 257 27.3% 87 26.5% 42 26.6% 99 29.3% 29 25.0%
65 to <75 181 19.3% 64 19.5% 41 25.9% 61 18.0% 15 12.9%
≥75 145 15.4% 60 18.3% 15 9.5% 47 13.9% 23 19.8%
Mean age ± SD 58.6 ± 14.7 59.6 ± 15.3 57.7 ± 13.7 57.8 ± 14.8 59.4 ± 14.4
Gender
Male 693 73.7% 244 74.4% 120 75.9% 249 73.7% 80 69.0%
Baseline medication use
Antiplatelet drugs 169 18.0% 80 24.4% 17 10.8% 43 12.7% 29 25.0%
Other anticoagulants 385 41.0% 153 46.6% 49 31.0% 133 39.3% 50 43.1%
Angiotensin receptor 
blockers

311 33.1% 115 35.1% 61 38.6% 107 31.7% 28 24.1%

Statins 486 51.7% 181 55.2% 78 49.4% 164 48.5% 63 54.3%
Aspirin 321 34.1% 125 38.1% 43 27.2% 107 31.7% 46 39.7%
Other anticoagulants include different types of heparin mainly.

SD = Standard deviation



El Kadri, et al.: Analysis of patients on oral anticoagulation therapy in UAE

97Avicenna Journal of Medicine / Volume 11 / Issue 2 / April-June 2021

cohort was 58.6 ± 14.7 years, with males making up 73.7% of 
the analysis population [Table 1]. The most commonly used 
concomitant medications at baseline were statins (n = 486, 
51.7%), followed by other anticoagulants (mainly heparin) 
(n  =  385, 41.0%) and aspirin (n  =  321, 34.1%). Among 
patients without an OAC claim who met all other inclusion 
criteria and none of the exclusion criteria [Figure 2], 435 
patients with CHA2DS2-VASc score ≥2 were on antiplatelets 
(aspirin, clopidogrel) only (analysis not shown).

The baseline risks for stroke and major bleeding as well as the 
comorbidity burden for the patients in the study are depicted 
in Table 2. The majority of patients had a CHA2DS2-VASc 
score ≥ 2 (n = 616, 65.5%), placing this cohort at a high 
risk of stroke or SE. The proportion of high-risk patients 
was higher in the warfarin cohort (74.1%) than in all the 
NOACs cohorts (ranging from 60.4% among rivaroxaban 
patients to 68.3% in the apixaban group); however, the mean 
CHA2DS2-VASc score was comparable in the warfarin (2.7) 
and apixaban (2.6) cohorts. About 12.8% of the overall 
OAC cohort had a CHA2DS2-VASc score of 0. HAS-BLED 
scores could not be calculated in this study since alcohol 
use and INR results were not captured in DRWD. From the 

individual components of the HAS-BLED score available in 
the dataset, abnormal renal or liver function, bleeding, and 
drug use were more prevalent in the warfarin cohort than 
in the NOACs cohorts, whereas hypertension and history 
of stroke were more frequent in the dabigatran group. 
Rivaroxaban users had the lower percentages of patients 
with hypertension, history of stroke, elderly age (>65 years), 
and drug use. The mean CCI score at baseline for the overall 
population was 1.6 ± 1.8, with the warfarin cohort having 
the highest CCI score (2.2) and the dabigatran cohort having 
the lowest (1.2) mean. Overall, a third of the patients had 
a CCI score of 0 (n = 316, 33.6%), indicating no significant 
comorbidities apart from AF, with the majority of the cohort 
having a CCI score of 1–2 (n = 406, 43.2%) and less than a 
quarter with a CCI score ≥3 (n = 218, 23.2%).

Table 3 presents the index OAC dose and subsequent dose 
changes in the four OAC cohorts. Half of the patients in 
the dabigatran cohort started with an index dose of 110 mg 
twice daily (n = 79; 50.0%), whereas most of the other half 
(n = 66; 41.8%) started on a standard dose of 150 mg twice 
daily and less than 10% started on a different dose (n = 13; 
8.2%). The prescriptions for rivaroxaban and apixaban were 

Table 2: Baseline scores for stroke risk, major bleeding risk, and comorbidity burden (Dubai Real-World Claims 
Database, 2015–19)

 
Overall cohort 

(N=940)
Apixaban 
(N=328)

Dabigatran 
(N=158)

Rivaroxaban 
(N=338)

Warfarin 
(N=116)

n % n % n % n % n %
CHA2DS2-VASc risk score category
0 120 12.8% 41 12.5% 22 13.9% 49 14.5% 8 6.9%
1 204 21.7% 63 19.2% 34 21.5% 85 25.1% 22 19.0%
2+ 616 65.5% 224 68.3% 102 64.6% 204 60.4% 86 74.1%
Mean ± SD 2.4 ± 1.7 2.6 ± 1.8 2.3 ± 1.6 2.2 ± 1.6 2.7 ± 1.7
CHA2DS2-VASc score components
Congestive heart failure 151 16.1% 69 21.0% 20 12.7% 36 10.7% 26 22.4%
Hypertension 694 73.8% 250 76.2% 123 77.8% 236 69.8% 85 73.3%
Age 65–74 at index date 181 19.3% 64 19.5% 41 25.9% 61 18.0% 15 12.9%
Age ≥75 at index date 145 15.4% 60 18.3% 15 9.5% 47 13.9% 23 19.8%
Diabetes mellitus 369 39.3% 140 42.7% 55 34.8% 117 34.6% 57 49.1%
Stroke/TIA/SE 85 9.0% 33 10.1% 18 11.4% 24 7.1% 10 8.6%
Vascular disease 151 16.1% 51 15.5% 24 15.2% 51 15.1% 25 21.6%
Female 247 26.3% 84 25.6% 38 24.1% 89 26.3% 36 31.0%
HAS-BLED score components present in the dataset
Hypertension 694 73.8% 250 76.2% 123 77.8% 236 69.8% 85 73.3%
Abnormal renal/liver function 171 18.2% 65 19.8% 23 14.6% 53 15.7% 30 25.9%
Stroke 78 8.3% 30 9.1% 16 10.1% 22 6.5% 10 8.6%
Bleeding 192 20.4% 68 20.7% 22 13.9% 61 18.0% 41 35.3%
Age ≥65 at index date 326 34.7% 124 37.8% 56 35.4% 108 32.0% 38 32.8%
Drug use 470 50.0% 176 53.7% 74 46.8% 155 45.9% 65 56.0%
CCI score
0 316 33.6% 93 28.4% 63 39.9% 139 41.1% 21 18.1%
1–2 406 43.2% 139 42.4% 69 43.7% 144 42.6% 54 46.6%
≥3 218 23.2% 96 29.3% 26 16.5% 55 16.3% 41 35.3%
Mean ± SD 1.6 ± 1.8 1.9 ± 2.0 1.2 ± 1.5 1.3 ± 1.6 2.2 ±1.9
CHA2DS2-VASc: Congestive heart failure, hypertension, age, diabetes, previous stroke/TIA/SE, vascular disease, sex; HAS-BLED: hypertension, abnormal renal/liver function and 
stroke, bleeding, labile INR, elderly age and prior alcohol/drug usage/medication usage; CCI: Deyo–Charlson comorbidity index; TIA: transient ischemic attack; SE: systemic 
embolism; SD: standard deviation.

Individual HAS-BLED risk scores could not be calculated given that information for labile international normalized ratio and alcohol use was not available in the dataset.



El Kadri, et al.: Analysis of patients on oral anticoagulation therapy in UAE

98 Avicenna Journal of Medicine / Volume 11 / Issue 2 / April-June 2021

predominantly skewed toward standard doses, with over 
70% of the patients in both cohorts being initially prescribed 
a dose of 5 mg twice daily for apixaban and 20 mg once daily 
for rivaroxaban. Warfarin had variable dosing (i.e. there 
were no clear dose preferences), and a standard index dose 
could not be defined.

From the baseline cohort of 940 patients, only 622 (66.2%) 
patients had data during the 180-day follow-up period, 
and among them, 436 (70.1%) patients had two or more 
prescriptions in the database. When comparing prescriptions 
for those with available data, the majority of patients (n = 347; 
79.6%) did not change dose during the follow-up period, 
with the proportion of patients having at least one dose 
modification being below 16% for three NOACs drug cohorts 
but reaching 64% in the warfarin group. Among those who 

changed doses, 49 (11.2%) patients had a dose reduction, 
which was more frequently observed in the warfarin cohort 
compared with the NOACs groups [Table 3].

At 180 days of follow-up, high MPR and PDC (≥80%) were 
achieved in 86.8% and 43.1% of the patients, respectively 
[Table 4]. Patients on warfarin had the greatest percentage of 
high MPR (89.2%) followed by apixaban (88.2%), dabigatran 
(86.5%), and rivaroxaban (85.0%). The overall mean MPR 
was 161% mainly driven by warfarin users for which the 
mean MPR was five times higher than for the three NAOC 
cohorts. In contrast, the percentage of patients achieving 
high PDC was similar across cohorts, with dabigatran 
users having the highest figure (54.1%) followed closely by 
the warfarin (51.4%) and apixaban (50.2%) cohorts. In the 
overall cohort, the mean PDC was 62%. During the follow-

Table 3: Index OAC dose at baseline and dose changes in the follow-up period of 180 days (Dubai Real-World Claims 
Database, 2015–19)
 
 

 Apixaban 
(N=328)

Dabigatran 
(N=158)

Rivaroxaban 
(N=338)

 

n % n % n %
Index dose
Standard dose   233 71.0% 66 41.8% 237 70.1%   
Lower dose   95 29.0% 79 50.0% 75 22.2%   
All others   0 0.0% 13 8.2% 26 7.7%   
 Follow-up cohort 

(N=622)
Apixaban (N=203) Dabigatran 

(N=111)
Rivaroxaban 
(N=234)

Warfarin (N=74)

 n % n % n % n % n %
Number of prescriptions during follow-up
1 186 29.9% 58 28.6% 35 31.5% 72 30.8% 21 28.4%
≥2 436 70.1% 145 71.4% 76 68.5% 162 69.2% 53 71.6%
Dose change during follow-up for patients ≥ 2 prescriptions in the 180-day period (N=436)
No change 347 79.6% 122 84.1% 67 88.2% 139 85.8% 19 35.8%
Dose increase* 40 9.2% 11 7.6% 5 6.6% 10 6.2% 14 26.4%
Dose decrease* 49 11.2% 12 8.3% 4 5.3% 13 8.0% 20 37.7%
Apixaban standard dose is 5 mg and lower dose is 2.5 mg twice daily. Dabigatran standard dose is 150 mg and lower dose is 110 mg twice daily. Rivaroxaban standard dose is 
20 mg and lower dose is 15 mg once daily. There was no clear preference for warfarin index dose so no standard dose could be defined

*Accounts for first-dose changes only

Table 4: Adherence rates and treatment switch during the 180-days follow-up period (Dubai Real-World Claims 
Database, 2015–19)

 
Follow-up 

cohort (N=622)
Apixaban 
(N=203)

Dabigatran 
(N=111)

Rivaroxaban 
(N=234)

Warfarin 
(N=74)

n % n % n % n % n %
Medication possession ratio (MPR)
<80% 82 13.2% 24 11.8% 15 13.5% 35 15.0% 8 10.8%
≥80% 540 86.8% 179 88.2% 96 86.5% 199 85.0% 66 89.2%
Proportion of days covered (PDC)
<80% 354 56.9% 101 49.8% 51 45.9% 166 70.9% 36 48.6%
≥80% 268 43.1% 102 50.2% 60 54.1% 68 29.1% 38 51.4%
Patients switching to a different OAC
Anticoagulant switch 74 11.9% 13 6.4% 23 20.7% 23 9.8% 15 20.3%
Switched to apixaban 36 48.6% — — 14 60.9% 17 73.9% 5 33.3%
Switched to dabigatran 9 12.2% 2 15.4% — — 4 17.4% 3 20.0%
Switched to rivaroxaban 25 33.8% 10 76.9% 8 34.8% — — 7 46.7%
Switched to warfarin 4 5.4% 1 7.7% 1 4.3% 2 8.7% — —



El Kadri, et al.: Analysis of patients on oral anticoagulation therapy in UAE

99Avicenna Journal of Medicine / Volume 11 / Issue 2 / April-June 2021

up period, 74 patients (11.9%) switched to a different OAC, 
with the highest percentages observed for the dabigatran 
(20.7%) and warfarin (20.3%) cohorts. Among the switchers, 
almost half of the patients (48.6%) switched to apixaban, a 
third (33.8%) switched to rivaroxaban, 12.2% switched to 
dabigatran, and only 5.4% switched to warfarin.

The mean number of all-cause HCRU claims during the 
180  days follow-up period was 18.5, and the associated 
cost was 9747 USD [Table 5]. Warfarin users accounted 
for both the highest number of claims and highest cost 
for all-cause HCRU (claims: 26.0 and cost: 14,697 USD), 
whereas apixaban users had the lowest number of claims and 
lowest cost for all-cause HCRU (claims: 17.3 and cost: 7774 
USD). The mean numbers of all-cause claims for the NOAC 
cohorts were largely similar (apixaban: 17.3, dabigatran: 17.9, 
rivaroxaban: 17.6), and their costs were much lower than the 
warfarin cohort claims. Warfarin users also had a much higher 
mean claims and cost for two major outcome events—major 
bleeding (claims: 0.8 and cost: 3539 USD) and stroke/TIA/SE 
(0.8 and 3446 USD)—compared with NOAC users. Warfarin 
users also reported greater lengths of hospital stay compared 
with NOAC users for major bleeding and stroke/TIA/SE.

Time to first event analyses using all available follow-up 
estimated the shortest mean time to major bleeding for 
the warfarin cohort and the shortest time to stroke/TIA/
SE for the dabigatran group [Table 6]. Interestingly, for the 
overall cohort, the mean number of days to a first major 
bleeding-related event (304.7 ± 351.3 days) was greater than 
the mean number of days to a first event of stroke/TIA/SE 
(183.0 ± 244.0 days). A similar pattern was observed for 
the four cohorts.

DISCUSSION

This claims database study explored the demographic 
profile, clinical characteristics, utilization patterns, and 

health-related costs of NVAF patients who had pharmacy 
claims for apixaban, dabigatran, rivaroxaban, or warfarin. 
To the best of our knowledge, the current analysis is not 
only the largest study utilizing DRWD but also the largest 
to describe the clinical characteristics and HCRU pertaining 
to OAC use among NVAF patients in Dubai. The study 
findings address the knowledge gap related to HCRU and 
utilization patterns of VKA and NOACs, complement 
previous efforts to characterize NVAF patients with claims 
for oral anticoagulants in the UAE,[12] and provide insights on 
adherence rates not only in Dubai but also across the UAE.

The mean age of the overall sample was below 60 years, with 
no significant difference across the different drug cohorts. 
This is similar to a prior large study on AF patients in the Gulf 
region.[23] The findings of this study revealed that more than 
a third of NVAF patients—overall and in the four individual 
drug cohorts—were below 55 years age. This is somewhat 
unexpected as NVAF is commonly associated with older age, 
and published literature from western countries suggests 
that NVAF increases exponentially with increasing age.[24] 
Compared to the aforementioned study in the Gulf region 
by Zubaid et al., the gender distribution in the current study 
was predominantly skewed toward males (74% males). This 
could be attributed to male preponderance in DRWD rather 
than difference in NVAF risk across genders.

Interestingly, among the NVAF patients excluded from 
the analysis because they were not prescribed oral 
anticoagulants, there were 435 patients at high-risk for 
stroke who were only treated with antiplatelet therapy. 
Similarly, about 12% of the patients with CHA2DS2-VASc 
score of 0 were treated with OACs, none of these patients 
had other compelling indications for anticoagulation-like 
LV thrombus, LA thrombus, or hypercoagulable state 
(protein S or protein C deficiencies) prior or on index date. 
These findings may highlight an opportunity for patient and 
physician education in the management of NVAF in UAE.

Table 5: Healthcare utilization during the 180-days follow-up period (Dubai Real-World Claims Database, 2015–19)
  Follow-up cohort 

(N=622)
Apixaban 
(N=203)

Dabigatran 
(N=111)

Rivaroxaban 
(N=234)

Warfarin 
(N=74)

All-cause healthcare utilization
Mean number of claims ± SD 18.5 ± 19.2 17.3 ± 16.5 17.9 ± 14.9 17.6 ± 15.8 26 ± 34.6
Mean gross cost USD ± SD 9,747 ± 19,122 7,774 ± 9,766 8,948 ± 12,555 10,273 ± 23,045 14,697 ± 29,607
Major bleeding-related healthcare utilization
Mean number of claims ± SD 0.3 ± 1.1 0.1 ± 0.7 0.2 ± 0.9 0.2 ± 1.0 0.8 ± 2.2
Mean gross cost USD ± SD 683 ± 8,223 435 ± 3,609 446 ± 3,974 108 ± 840 3,539 ± 22,440
Mean length of stay (days) ± SD 0.5 ± 5.2 0.2 ± 1.9 0.4 ± 4.6 0.1 ± 0.8 2.5 ± 13.5
Stroke/TIA/SE-related healthcare utilization
Mean number of claims ± SD 0.3 ± 1.9 0.4 ± 1.7 0.3 ± 1.2 0.2 ± 0.9 0.8 ± 4.0
Mean gross cost USD ± SD 745 ± 8,535 247 ± 1,344 241 ± 1,369 562 ± 5,601 3,446 ± 22,431
Mean length of stay (days) ± SD 1.0 ± 10.5 0.3 ± 1.7 0.1 ± 0.7 1.3 ± 15.0 2.9 ± 14.2
SD = Standard deviation; USD: US dollars.
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Multimorbidity has been recognized as an independent risk 
factor for AF.[25] In this study, the overall baseline CCI score 
for NVAF patients that started OAC treatment was above 
1.5, with the largest comorbidity burden observed for the 
warfarin cohort. This is not entirely unexpected as warfarin 
is more commonly prescribed for NVAF patients with (or at 
greater risk of) cardiovascular and cerebrovascular ailments, 
which is corroborated in this study by a positive history of 
CHF and cerebrovascular diseases in more than 20% and 
10%, respectively, in the warfarin cohort. Hypertension 
and diabetes mellitus (with and without complications) 
were the most common comorbidities reported, which was 
also observed in a previous study on heart failure patients 
in Dubai.[26]

The CHA2DS2-VASc score is a widely accepted tool for 
quantifying the risk of stroke among all types of AF 
patients.[12,27] In the current study, mean CHA2DS2-VASc 
score for the overall cohort was 2.4, which is much lower 
than that reported from a pooled analysis based on registry 
data from multiple countries in Asia, Europe, and Latin 
America.[28] This could suggest a lesser risk of stroke among 
NVAF patients in DRWD compared with other countries. 
However, more plausible explanations include that DRWD 
may not be entirely representative of the NVAF patient 
population in Dubai and could have higher representation 
of patients with lesser risk of stroke, or that there was 
underreporting of the risk factors used to calculate the score. 
Another important finding is that the warfarin cohort had 
higher baseline CHA2DS2-VASc scores compared with rest 
of the cohorts, as well as higher prevalence of components 
of the HAS-BLED score related to abnormal renal/liver 
function, bleeding, and drug use. As previously discussed, 
warfarin tends to be the OAC of choice for NVAF patients 
with comorbidities, resulting in higher (poorer) scores in 
each of the scales compared with the NOAC cohorts.

All NOACs were commonly prescribed in standard doses, 
which is consistent with a population-based cross-sectional 
study on NVAF patients in the UK.[29] Reduced NOAC dose 
(unless indicated) may have important clinical implications 

as the intended protective benefits may not be obtained. 
There was no clear predilection toward higher or lower 
dosage of warfarin possibly owing to the fact that warfarin 
doses are often decided on the basis of a delicate balance 
between reduction of stroke risk and potential side effects.[30] 
While only 10–16% of the patients on NOAC had changes 
in drug dose during the follow-up period, only a third of 
warfarin users remained on the same dose during the 180-
day follow-up. This suggests that patients on warfarin require 
more frequent dose titration compared with NOAC users.

Adherence rates were high for all OAC cohorts, with excellent 
levels of MPR and acceptable levels of PDC overall. These 
adherence rates are better than those reported for most 
drugs prescribed for chronic cardiovascular ailments, but are 
similar to adherence rates of OACs among NVAF patients 
across the globe.[31] During follow-up, the apixaban and 
rivaroxaban cohorts had the lowest percentage of switchers 
to a different anticoagulant, which was consistent with other 
studies showing that dabigatran has the highest switch 
rate among NOAC users.[32,33] Interestingly, the switching 
percentage in the dabigatran and warfarin cohorts were 
very similar at 20–21%.

The warfarin cohort not only reported the highest number 
of all-cause HCRU claims but also accounted for the 
highest cost among all cohorts. Higher costs could be a 
consequence of increased length of stay for major bleeding 
and stroke-related hospitalization (length of stay was at a 
minimum two times higher in the warfarin cohort than in 
any of the NOAC cohorts). The higher prevalence of pre-
existing comorbidities in warfarin users (as indicated by 
CCI scores) compared with the NOAC cohorts could be 
another potential explanation for the increased HCRU cost 
and length of stay. Among the NOAC cohorts, there was not 
much difference in terms of all-cause HCRU claims, but cost 
was higher for rivaroxaban users. This could be attributed 
to longer length of stroke-related hospitalization stay in 
the rivaroxaban group, which is consistent with a study 
on US patients who switched from warfarin to NOACs.[34] 
Apixaban users had the lowest number of claims and the 

Table 6: Time to first major bleeding or stroke/TIA/SE event with minimum 180-days follow-up period (Dubai Real-
World Claims Database, 2015–19)

Overall cohort 
(n = 622)

Apixaban cohort 
(n = 203)

Dabigatran cohort 
(n = 111)

Rivaroxaban cohort 
(n = 234)

Warfarin cohort 
(n = 74)

Time to first major bleeding-related event (days)
N 110 28 16 44 22
Mean days ± SD 304.7 ± 351.3 239.9 ± 266.9 321.2 ± 412.4 379.0 ± 403.1 226.6 ± 266.6
Time to first stroke/TIA/SE-related event (days)
N 79 23 16 26 14
Mean days ± SD 183.0 ± 244.0 136.5 ± 226.1 125.6 ± 183.3 261.1 ± 318.8 179.8 ± 127.8
SD = Standard deviation; TIA: transient ischemic attack; SE: systemic embolism
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lowest cost for all-cause HCRU. Interestingly, the HCRU 
claims and costs related to major bleeding and stroke/SE 
accounted for only a small fraction of the overall HCRU 
claims/costs; this could be indirect evidence of the beneficial 
effects of OACs among NVAF patients and could point to 
an increased beneficial effect for NOACs compared with 
warfarin as judged by the significantly smaller fraction of 
the overall HCRU related to the two relevant event types in 
the former subgroup.

Assuming that longer time to event indicates lower risk, 
rivaroxaban users had lower risk of stroke/SE compared with 
other OACs users. This may be explained by the fact that 
rivaroxaban users had lower CHA2DS2-VASc score and some 
components of HAS-BLED score. Surprisingly, warfarin 
users had a shorter interval to first major bleeding event 
compared with NOAC users. This is similar to the findings 
from the NOAC trials but contradicts a claims database 
study on NVAF patients in the USA.[8,35,36] Further research 
is needed to understand whether these inconsistent findings 
resulted from the inherent differences between trials and 
actual clinical usage (real-world data) or because of some 
characteristic variations between warfarin and NOAC users 
in DRWD.

As with any retrospective analysis of claims data, there 
are a few limitations that merit discussion. First, the study 
parameters may have been affected by measurement error. 
The study cohorts were defined based on claims for filled 
prescriptions made by the patients. However, this may 
not always indicate that the patients actually consumed 
the drug (or consumed it as prescribed) which would 
result in exposure misclassification. Similarly, exposure 
misclassification would also result if the patients obtained 
OAC drugs using out-of-pocket expenditure (i.e. without 
filing a claim). As with the drugs, the information regarding 
the outcome of interest (diagnosis code on a medical claim) 
could also be inaccurate and, in turn, lead to outcome 
misclassification. Measurement error, if present, may reduce 
the internal validity of the study.[37] However, there are no 
reasons to believe that the extent and the impact of the 
aforementioned bias in the current study are more than 
other claims database studies conducted across the globe. 
Secondly, there could be issues regarding external validity/
generalizability of real-world data studies as they may not be 
representative of the whole population. Nevertheless, with 
DRWD being the largest source of secondary data on NVAF 
patients in Dubai, the findings may still be generalizable to a 
large population. Further, besides errors in collecting/coding 
of available parameters, claims database studies are often 
limited by lack/insufficiencies of important clinical data.[37] 
For example, in the current study, INR measurement—an 

important parameter for determining the dose titration 
of OACs—was unavailable. Therefore, the time spent in 
therapeutic range for VKA cohort could not be calculated. 
Also, the medical and prescription histories were limited to 
claims made during study period. This may have resulted 
in incomplete information pertaining to comorbidities and 
concomitant medications for some patients. Finally, while 
the overall and cohort-specific sample sizes for this study 
were quite reasonable, data were scarce for some of the sub-
group analyses. For example, the data available for some 
of the strata for medication adherence and drug switching 
calculation were very limited. Caution should be exercised 
while interpreting such findings.

Despite the limitations, this descriptive real-world 
study provides valuable insights about NVAF patients 
in Dubai and is expected to aid clinical decision-making 
regarding OACs use in UAE. While most of the results 
from the current study are consistent with the available 
literature, some findings deviate from prior studies. 
Carefully designed future researches, preferably based 
on primary data, may overcome the limitations of the 
current study and allow for further exploration of the 
discordant findings.
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