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Introduction
Atrial fibrillation (AF), the most common cardiac arrhythmia, is 

strongly associated with systemic embolism and a two-fold increased 
risk of death compared with those without AF1. Trials demonstrated 
that oral anticoagulants (OACs) effectively decrease ischemic 
complications of AF compared to placebos and aspirin2,3. The narrow 
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Abstract
Background and Aim: Direct oral anticoagulants (DOAC) are widely used, safe, and effective agents for thromboprophylaxis in nonvalvular 

atrial fibrillation (NVAF). In this study, we investigated the efficacy and safety of DOACs and the factors affecting DOAC dose preference in 
Turkey.

Methods: In this multicenter, cross-sectional, and national study, we included 1497 patients using DOACs for more than three months for 
NVAF in five different centers in Turkey. The demographic, clinical, and laboratory characteristics and medical history of the patients were 
recorded. Ischemic and hemorrhagic events that occurred under all types and doses of DOAC treatment were noted. Logistic regression 
analysis was performed to test predictors of ischemic events and hemorrhagic complications under DOAC treatment.

Results:The median age of the population was 73 (67-79) and 61.2% of those were female. The most common atrial fibrillation (AF) type 
for DOAC indication was permanent AF (73.1%). The most commonly used DOAC was rivaroxaban 20 mg (29.4%),and the least preferred 
DOAC was apixaban 2.5 mg (7.6%).The rate of dabigatran 110 mg was 10.7%, dabigatran 150 mg was 15.4%, rivaroxaban 15 mg was 
11.5%, and apixaban 5 mg was 25.5%.There were no differences between DOAC subgroups, including low and recommended doses, in 
terms of ischemic events and bleeding complications, despite CHA2DS2-VASc and HAS-BLED scores,which were found to be significantly 
different between groups.

Conclusions: Our study showed that all DOAC types and doses are similar in preventing ischemic events in NVAF patients. CHA2DS2-VASc 
and HAS-BLED scores were found to be more effective than glomerular filtration rate in DOAC dose preference.

therapeutic window and the drug and food interactions of warfarin, 
which has been used for more than 50 years for stroke prevention in 
patients with AF, led scientists to discover a more stable remedy for 
anticoagulation. Thereby, direct oral anticoagulants (DOACs), the most 
efficient invention of this rigorous research, have been used in stroke 
prevention in nonvalvular AF (NVAF) for more than 10 years.

Within the last decade, multicenter randomized trials and real-
life data have shown the effectiveness and reliability of DOACs and 
demonstrated them to be superior to warfarin in stroke prevention and 
bleeding complications 4–8. As of now, dabigatran, rivaroxaban, and 
apixaban are used in the treatment and thromboembolism prophylaxis 
of pulmonary embolism, NVAF, and deep venous thromboembolism. 
Edoxaban, of which only the higher dose regimen (60 mg od) has been 
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approved for stroke prevention in AF, has been used slightly less than 
the other three agents.

Although the prevalence of AF varies regionally and 
socioeconomically, NVAF patients constitute the majority of cardiology 
outpatient visits in daily practice. DOAC usage in this group has 
increased significantly in both Turkey and worldwide. There is literature 
on DOACs, but real-life data on the efficacy and safety of DOACs in 
patients with pure NVAF are limited, especially in Turkey. In this cross-
sectional,observational study, we aimed to investigate and compare the 
ischemic events, adverse outcomes, and complications that occurred 
under DOACs treatment in patients with NVAF in Turkey. It also 
aimed to investigate the preferred type and dose of DOACs.We also 
investigated the predictors of ischemic and hemorrhagic events related 
to DOAC use.

Material and Methods
Study Design and Patient Population 

This multicenter and cross-sectional study was conducted in the 
outpatient clinics of five different hospitals in Turkey. Consecutive 
patients with an age of ≥18 years who had been regularly using 
DOACs (apixaban 2.5 and 5 mg, dabigatran 110 and 150 mg, and 
rivaroxaban 15 and 20 mg) for more than three months due to 
NVAF (paroxysmal, persistent, long persistent, and permanent) were 
included in the study. Atrial fibrillation is defined as supraventricular 
tachyarrhythmia with uncoordinated electrical activation with 
the following electrocardiographic characteristics: irregular R-R 
intervals, absence of distinct repeating p waves, and irregular atrial 
activations. The clinical classification of AF was made according to 
the AF guideline released by the European Society of Cardiology. 
Paroxysmal AF terminated spontaneously or with intervention 
within 7 days of onset. Persistent AF continuously sustained beyond 
7 days, including episodes terminated by cardioversion (drugs or 
electrical cardioversion) after ≥7 days. Long-standing persistent AF 
was diagnosed with continuous AF for>12 months’ duration when 
decided to adopt a rhythm control strategy and permanent AF 

Figure 1: Inclusion and exclusion criteria

Table 1: Baseline characteristics of the study population

                           Variables   n=1497

Age, years 73 (67-79)

Gender (female), n (%) 916 (61.2)

AF type, n (%)  

Paroxysmal 166 (11.1)

Persistant 95 (6.3)

Long persistant 142 (9.5)

Permenant 1094 (73.1)

Risk factors  

Heart Failure, n (%) 360 (24)

Hypertension, n (%) 1163 (77.7)

Diabetes Mellitus, n (%) 423 (28.3)

Ischemic Event, n (%)  

Trans ischemic attack 193 (12.9)

Ischemic stroke 44 (2.9)

Peripheral Embolus 6 (0.4)

Hemorrhagic Stroke, n (%) 9 (0.6)

CAD/PAD, n (%) 521 (34.8)

Hyperlipidemia, n (%) 269 (18)

Smoking, n (%) 176 (11.8)

DVT/PTE history, n (%) 6 (0.4)

Chronic Renal Disease, n (%) 170 (11.4)

Bleding History, n (%) 33 (2.2)

Bleeding type, n (%)  

Minor bleeding 27 (1.8)

Major bleeding 6 (0.4)

Medical treatment  

Antiplatelet Agents, n (%)  

Asetylsalysilic acid 67 (4.5)

Clopidogrel 3 (0.2)

Beta-blockers, n (%) 699 (46.7)

Calcium Channel Blockers, n (%) 202 (13.5)

ACEI/ARB, n (%) 581 (38.8)

Statin, n (%) 158 (10.6)

DOAC type

Dabigatran 110 mg 160 (10.7)

Dabigatran 150 mg 230 (15.4)

Rivaroxaban 15 mg 172 (11.5)

Rivaroxaban 20 mg 440 (29.4)

Apixaban 2.5 mg 114 (7.6)

Apixaban 5 mg 381 (25.5)

Ejection Fraction (%) 60 (50-60)

CHA2DS2-VASc score 4 (3-4)

HASBLED score 2 (1-2)

Glomerular Filtration Rate (ml/min) 73 (60-86)

Hemoglobin g(dL 13.1 (12-14.2)

Platelet (103/µL) 230 (192-265)

Urea mmol/L 39 (31-50)

Creatinine mg/dL 0.9 (0.75-1.05)

AST u/L 20 (17-25)

ALT u(L 17 (12-23)

DOAC usage time (days) 502 (317-758)
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that no further attempts to restore/maintain sinus rhythm will be 
undertaken.

The presence of an AF episode in patients who were in sinus rhythm 
at admission was electrocardiographically proven prior to inclusion. 
All data regarding clinical and laboratory characteristics and patients’ 
medical history were obtained in a single visit between September 
2017 and February 2018. Previously known chronic diseases such as 
hypertension (HT), diabetes mellitus (DM), coronary artery disease/
peripheral artery disease (CAD/PAD) were diagnosed according to 
the related guidelines. Chronic kidney disease is defined as kidney 
damage or an estimated glomerular filtration rate (eGFR) less than 
60 ml/min/1.73 m persisting for three months or more irrespective 
of the cause. A total of 1,953 individuals were identified for the first 
assessment, and 456 subjects were excluded for various reasons. The 
exclusion criteria were as follows: I) warfarin use due to NVAF, II) 
patients with concomitant valvular heart diseases with a warfarin 
indication and whose DOAC treatment was changed to warfarin 
at admission, III) patients using DOACs for any indication other 
than AF (venous thromboembolism, intramural thrombus, etc.), 
IV) patients who use DOACs less than three months or do not use 
them regularly, V) patients using edoxaban, and VI) patients with 
malignancy (Figure 1). None of the patients had any type of invasive 
AF ablation or left atrial appendage closure procedures during or 
before the study period. The study was conducted in compliance with 
the Declaration of Helsinki principles and approved by the local 
ethics committee. 

Data collection and Outcomes
Investigators collected data from face-to-face interview notes and 

previous hospital records. The baseline information included DOAC 
types, doses, and usage time,clinical and demographic characteristics, 

medical history, laboratory data, echocardiographic findings,and 
other cardiac medication usage.In addition, AF types were noted.
Ischemic and hemorrhagic events and adverse outcomes during 
this period were also recorded based on face-to-face interview or 
pulled from hospital records if we could not reach the patients for an 
interview.Hemorrhagic events were defined as minor and/or major 
bleeding. Major bleeding was defined as any bleeding that caused 
a decrease in hemoglobin level more than 2 g/dL or led to hospital 
admission because of critical organ damage. Other bleeding events 
that did not meet the major bleeding criteria were considered as 
minor bleeding. Ischemic stroke and trans ischemic attack (TIA) 
were defined as a “neurological deficit of cerebrovascular cause that 
persists beyond 24 hours” or a “related syndrome of stroke symptoms 
that resolve completely within 24 hours” 9.Patients were also asked 
the total duration of regular DOAC use; verbal responses were 
confirmed using the National database system.Preferred DOAC type 
and dose were recorded,with the aim of finding correlations between 
DOAC preferences and factors including age, glomerular filtration 
rate (GFR), CHA2DS2-VASc, and HASBLED scores.In addition, 
it was evaluated whether DOAC doses were appropriate according 
to the clinical characteristics of an individual patient. Stroke and 
bleeding risk scores were calculated based on current patient data at 
admission. CHA2DS2-VASc score was used for stroke risk calculation, 
considering congestive HF or left ventricular dysfunction, HT 
(uncontrolled blood pressure), age 75 years and older or between 65-
74 years, DM, thromboembolism or stroke history, vascular disease, 
and female gender. Bleeding risk was assessed by HAS-BLED score 
consisting of HT, abnormal renal and/or liver function, stroke history, 
bleeding tendency or predisposition, labile international normalized 
ratio (for patients taking warfarin), elderly (age greater than 65 years), 
drug use (concomitant aspirin or nonsteroidal anti-inflammatory 
use) or alcohol use. Baseline renal functions were assessed according 
to the GFR; patients with GFR <60 ml/min were considered as 
having chronic renal disease (CRD).

Statistical analyses
All statistical tests were performed in SPSS software package 

(Version 22.0, SPSS, Inc., Chicago, IL) for Windows. Continuous 
variables were expressed as mean ± standard deviation (SD) or 
median and interquartile range (IQR) as appropriate according to 
the Kolmogorov-Smirnov test for normality of the distribution. 
The categorical data were summarized as the percentage frequency. 
Comparison tests were performed using the Kruskal-Wallis test for 
continuous variables and the chi-square test for categorical variables. 
One-way ANOVA was used to test the statistical differences among 
the means of two or more groups.The comparison of the continuous 
variables according to hemorrhagic/ischemic events was carried out 
with the student t-test and the Mann-Whitney U test. For categorical 
variables, we used the chi-square test.

Logistic regression (LR) model was used to test the predictors 
of ischemic events and hemorrhagic complications under DOAC 
treatment. Independent variables with a p-value less than 0.25 in the 
univariable analysis were added to the multivariable LR analysis to 
estimate the odds ratio (OR) and 95% confidence interval (CI) for 
the outcomes. Furthermore, variables that strongly associated to be Figure 2: The frequency of use according to the type and dose of 

DOACs

Continuous variables are presented as mean ± SD or median (IQR), categorical variables are 
presented as frequency (%)
ACEI: angiotensin converting enzyme, AF: atrial fibrillation, ALT: alanine transaminase, ARB: 
angiotensin receptor blocker, AST: aspartate transaminase, CAD: coronary artery disease, 
DOAC: direct oral anticoagulant, DVT: deep vein thrombosis, PAD: peripheral artery disease, PTE: 
pulmonary thromboembolism
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the study population are summarized in Table1. The most common 
risk factor was HT (77.7%). Overall,28.3% (n=423) of patients 
were diabetic, 24.1% (n=361) of patients had HF, 18% (n=269) had 
hyperlipidemia, and 11.7% (n=176) were smokers. In addition, 35.4% 
(n=531) of patients had CAD/PAD history, 14.6% (n=218) had a 
history of stroke or TIA. A total of 33 patients (2.2%) had a history of 
bleeding prior to beginning DOAC treatment. 

The following NVAF types were represented in our population: 
paroxysmal (11.1%), persistent (6.3%),long persistent (9.5%), and 
permanent AF (73.1%). The mean baseline score for CHA2DS2-VASc 
was 4 (3-4) and for HASBLED was 2 (1-2). Mean GFR level was 
73 (60-86) ml/min, while 11.4% (n=170) of the study population 
presented with chronic renal disease (CRD). Mean ejection fraction 
was 53.9±10.8 and none of the patients had significant valvular heart 
disease.

Medical Treatment
All patients were evaluated for DOAC type and dose, concomitant 
antiplatelet agents, and other cardiac treatments. While 46.7% of 
patients were using beta-blockers, 13.5%were using calcium channel 
blockers, 38.8%were using ACEI/ARBs, and 10.6% were taking statins. 
Within antiplatelet agents, 4.5% of patients were using acetylsalicylic 
acid and 0.2% of were using clopidogrel. Dabigatran was used by 26% 
(n=390) of patients, rivaroxaban by 40.9% (n=612), and apixaban 
by 33.1% (n=495). Dosage details (low vs recommended doses) are 
presented in Figure S1. The total percentage of patients using low 
dose DOAC was 29.8%. Types and doses of DOACs were compared 
according to patient characteristics. Those receiving low dose DOAC 
were older than those receiving the recommended dose (78±8 vs 
71.8±8.3, p<0.05).When DOAC doses were compared according to 
the GFR,mean GFR level was 63.47±18.5 ml/min in low-dose DOAC 
users and 71.89±18.6 ml/min in recommended dose users (p<0.001). 
Considering the DOAC preferences in CRD patients, mean GFR 
values were similar across all agents (lowest level was 44±10.3 ml/min 
in rivaroxaban 15 mg users and highest level was 48.2±7.1 ml/min in 
dabigatran 110 mg users, p=0.749). When we compared agent type and 
dose according to the CHA2DS2-VASc and HASBLED scores, there 
were significant differences between groups. CHA2DS2-VASc score 
was higher in low-dose DOAC users in all three groups.Nevertheless, 
HASBLED score was higher in low-dose users of dabigatran and 
apixaban (p<0.05) but notof rivaroxaban (p=0.801) (Table 2).Table 
3 shows the relationship and statistical differences between DOAC 
subgroups in terms of CHA2DS2-VASc and HASBLED scores.

Ischemic and Hemorrhagic Events
Median DOAC usage time was 502 (317-758) days in the whole 

study population. Ischemic events occurred in 26 (1.7%) patients 
during DOAC treatment. A total of 120 (8%) minor or major 
bleeding events developed in 103 patients during the DOAC 
treatment period. There was nosignificant difference between DOAC 
groups including low and recommended doses in terms of TIA or 
stroke development under DOAC treatment (p=0.476). There was 
no statistically significant difference between DOAC groups in 
terms of bleeding rates (all p values were >0.05). Regarding types 
of bleeding, two patients experienced intracranial hemorrhage under 
rivaroxaban 20 mg.Alveolar hemorrhage developed in only one 

the risk factors in previous studies were also included in the model. 
A p-value of less than 0.05 was considered to indicate statistically 
significant results.

Results
The study included a total of 1497 patients with NVAF who were 

using DOACs for more than 3 months due to stroke and systemic 
embolism prophylaxis. The median age (IQR) was 73 (67-79) years, 
and 61.2% of the population was female. Baseline characteristics of 

Table 2:
Mean CHA2DS2-VASc and HASBLED scores according to DOAC types 
and doses

CHA2DS2-VASc 
score   p value

HASBLED score
p value

Dabigatran 110 mg 2x1 4,01±1.43 <0.05 2,30±1.07 <0.05

Dabigatran 150 mg 2x1 3,47±1.37 2,08±1

Rivaroxaban 15 mg 1x1 4,30±1.7 <0.05 2,66±1.1 0.801

Rivaroxaban 20 mg 1x1 3,67±1.5 2,68±1.1

Apixaban 2,5 mg 2x1 4,49±1.35 <0.05 2,86±1 <0.05

Apixaban 5 mg 2x1 3,82±1.5 2,66±1.1

DOAC: direct oral anticoagulant

Table 3:
Relationship and statistical differences between DOAC subgroups 
in terms of CHA2DS2-VASc and HASBLED scores

Dabigatran 
150 mg 2x1 
Rivaroxaban 
15 mg 1x1

Rivaroxaban 
15 mg 1x1

Rivaroxaban 
20 mg 1x1

Apixaban 
2,5 mg 2x1

Apixaban 
5 mg 2x1

                                                         CHA2DS2VASC Score
                                                                 (p value)
 

Dabigatran 110 
mg 2x1

0.004 0.822 0.182 0.110 0.934

Dabigatran 150 
mg 2x1

<0.001 0.770 <0.01 0.067

Rivaroxaban 15 
mg 1x1

0.001 0.997 0.037

Rivaroxaban 20 
mg 1x1

<0.001 0.956

Apixaban 2,5 
mg 2x1

0.001

                                                              HASBLED Score
                                                                   (p value)  

Dabigatran 110 
mg 2x1

0.465 0.038 0.002 <0.001 0.007

Dabigatran 150 
mg 2x1

0.001 0.001 0.001 0.001

Rivaroxaban 15 
mg 1x1

0.999 0.826 0.999

Rivaroxaban 20 
mg 1x1

0.817 0.999

Apixaban 2,5 
mg 2x1

0.703

DOAC: direct oral anticoagulant
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and ischemic events (n=7). The effect of the drug change could not 
have been evaluated effectively since the prospective follow-up of the 
patients has not been continued.

Multivariable LR analysis revealed that, previous TIA (Odds ratio 
(OR): 4.612, 95% confidence interval (CI): 1.383 – 15.376, p=0.013), 
ischemic stroke history (OR: 6.080, 95% CI: 1.653 – 22.359, 
p=0.007), and low HASBLED score (OR: 0.382, 95% CI: 0.252 - 
0.578, p<0.001) were independently associated with ischemic event 
occurrence (Table S2).

According to the results of multivariable analysis for predictors 
of bleeding, bleeding history (OR: 5.356, 95% CI: 2.335 – 12.286, 
p<0.001), HT (OR: 2.193, 95% CI: 1.236 – 3.892, p=0.007), low 
HASBLED score (OR: 0.552, 95% CI: 0.446 – 0.684, p<0.001), and 
CRD (OR: 3.260, 95% CI: 1.999 – 5.316, p<0.001) were found as 
independent predictors of bleeding (Table S3).

Discussion
    This observational study is the first to investigate DOAC 
preference and effectiveness in preventing ischemic events and 
causing complications in patients with only NVAF in Turkey. 
There are several crucial points in this study. First, we found that all 
three DOACs(apixaban, dabigatran, and rivaroxaban) in low and 
recommended doses were similar in preventing ischemic events and 
causing bleeding with chronic use. Second, GFR was not taken into 
consideration in the selection of low-dose DOACs, which were also 
preferred in patients with normal GFR values. Nevertheless, low-dose 
DOAC use is significantly lower compared to the NOAC-TURK study, 
which was the first study of DOACs in Turkey to include all DOAC 

patient using dabigatran 150 mg. Bleeding requiring transfusion 
occurred at similarly low ratesin all DOAC groups except apixaban 
2.5 mg (p=0.839). No bleeding requiring transfusion was seen in 
the apixaban 2.5 mg group. All bleeding types and events reported 
in the study population were summarized in  Table S1.Alongside 
bleeding and ischemic events, it was also investigated whether 
the drug was changed or not in the outpatient clinic control. The 
number of patients whose DOAC was switched to another drug 
was 130 (8.7%). The most common reason for changing medication 
was minor bleeding (29.2%). Other reasons for medication change 
included gastrointestinal intolerance (n=26), major bleeding (n=13), 

Table S1: Bleeding types in patients under DOAC treatment

                    Bleeding Type                   Number of patients (n=1497)

Hematuria                             16 (1.06%)

Gastrointestinal bleeding                              23 (1.5%)

Epistaxis                             36 (2.4%)

Hemoptysis                              7 (0.004%)

Intracranial hemorrhage                              2 (0.001%)

Alveolar hemorrhage                              1 (0.0006%)

Bleeding requiring transfusion                              9 (0.006%)

Other minimal bleeding types                              26 (1.7%)

Total bleeding events                              120 (8%)

DOAC: direct oral anticoagulant

Table S2: Independent predictors of ischemic events under DOAC 
treatment

     Variables
                   Univariable analysis          Multivariable analysis

   OR (95% CI)                 p      OR (95% CI)       p

Heart failure 0.407 (0.121 -1.364) 0.145

Trans ischemic attack 1.382 (0.465 -4.107) 0.560 4.612 (1.383 – 
15.376)

0.013

Ischemic stroke 4.779 (1.360 
-16.794)

0.015 6.080 (1.653 – 
22.359)

0.007

CAD / PAD 0.347 (0.119 -1.012) 0.053

Smoking 0.296 (0.040 -2.200) 0.234

Hyperlipidemia 0.376 (0.088 -1.600) 0.185

HASBLED Score 0.450 (0.303 -0.668) <0.001 0.382 (0.252 – 
0.578)

<0.001

Chronic renal disease 1.884 (0.701 – 5.064) 0.209

DOAC type*
   Dabigatran 150 mg
   Rivaroxaban 15 mg
   Rivaroxaban 20 mg
   Apixaban 2.5 mg
Apixaban 5 mg

0.690 (0.170 – 2.802)
1.168 (0.308 – 4.427)
0.630 (0.182 – 2.183)
1.054 (0.231 – 4.803)
0.310 (0.068 – 1.399)

0.604
0.820
0.467
0.946
0.128

CAD: coronary artery disease, CI: confidence interval, DOAC: direct oral anticoagulant, OR: odds 
ratio, PAD: peripheral artery disease
* DOAC type odds ratios compared according to the reference agent (Dabigatran 110 mg).

Table S3: Independent predictors of bleeding events under DOAC 
treatment

     Variables
                   Univariable analysis          Multivariable analysis

   OR (95% CI)                 p      OR (95% CI)       p

Heart failure 0.651 (0.386 -1.099) 0.108

Hypertension 1.384 (0.820 - 2.337) 0.224 2.193 (1.236 – 
3.892)

0.007

CAD / PAD 0.635 (0.402 -1.004) 0.052

Smoking 0.287 (0.104 – 0.790) 0.016

HASBLED Score 0.629 (0.518 -0.764) <0.001 0.552 (0.446 – 
0.684)

<0.001

Chronic renal disease 3.480 (2.189 – 5.531) <0.001 3.260 (1.999 – 
5.316)

<0.001

Bleeding History 6.410 (2.963 – 
13.864)

<0.001 5.356 (2.335 – 
12.286)

<0.001

DOAC type*
  Dabigatran 150 mg
  Rivaroxaban 15 mg
  Rivaroxaban 20 mg
  Apixaban 2.5 mg
  Apixaban 5 mg

1.587 (0.730 – 3.449
1.329 (0.573 – 3.084)
1.098 (0.524 – 2.300)
0.688 (0.229 – 2.070)
0.919 (0.425 – 1.988)

0.244
0.508
0.805
0.506
0.831

CAD: coronary artery disease, CI: confidence interval, DOAC: direct oral anticoagulant, OR: odds 
ratio, PAD: peripheral artery disease
* DOAC type odds ratios compared according to the reference agent (Dabigatran 110 mg).
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decreased GFR was not a predictor of dose preference and there was 
relatively high dose selection in patients with low GFR. This can be 
explained in several ways. First, when we specifically considered patients 
with low GFR (<50 ml/min), themean CHA2DS2-VASc score was 
4.33. Therefore, it is possible that some physicians who feared the risk of 
stroke chose a dose based on a high CHA2DS2-VASc score rather than 
GFR. Second, the mean GFR in patients with renal insufficiency was 
not very low (40.4±7.9 ml/min). This relatively high value might have 
encouraged physicians to use high doses of DOACs. However, when 
considering bleeding rates,the use of low-dose DOAC in patients with 
normal GFR values may have reduced bleeding rates. Another related 
issue is the HASBLED score. As the HASBLED score increases, the 
risk of bleeding may increase.This was demonstrated in a systematic 
review encompassing 38 studies on bleeding risk prediction. The HAS-
BLED score provided the best evidence for predicting bleeding risk 
in these studies 21. However in our observational study, bleeding rates 
were found to be associated with low HASBLED scores, and this score 
was higher in low-dose DOAC users, especially in the dabigatran and 
apixaban groups. When these two results were considered together, 
a high HASBLED score was more effective than GFR in choosing 
low-dose DOACs in our population. Instead of HASBLED, previous 
bleeding history and chronic kidney disease were found to be significant 
predictors of bleeding, despite both being components of the score.

     One of the main subjects of the study was to investigate preferred 
DOAC doses and the possible factors affecting these choices.The 
National Food and Drug Administration has approved DOAC dose 
adjustment according to patient characteristics including age, body 
weight, and renal function. Although dose adjustment is clearly 
recommended, the use of off-label dosing is not un common in daily 
practice. In an epidemiological meta-analysis, the overall prevalence 
of DOAC off-label under or overdosing was found to be high as 24% 
and was higher in Asia than in North America or Europe22.  One 
cohort study investigating dose adherence in Asian people showed that 
more than one-third of patients were receiving underdosed DOAC 
prescriptions23.In addition, some studies have focused on outcomes 
relating to off-label DOAC use. A national registry in the United 
States found that underdosing ofDOACs was associated with increased 
cardiovascular outcomes,while over dosing of DOACs was closely 
related to increased all-cause mortality 24. These findings clearly indicate 
that choosing the right DOAC dose is very important for the balance 
of profit and loss ratios. Even thoughthe outcomes in our observational 
study did not differ greatly from those in previous studies, DOAC doses 
were not chosen in accordance with the guidelines.Some patients were 
prescribed doses that were lowerthan the recommended dose, while 
some were prescribed higher doses. National training programs to 
ensure the prescription of the correct doses of DOAC sare mandatory 
for the safety and effectiveness of anticoagulation treatment given to 
AF patients.

    Meanwhile, apart from ischemic and hemorrhagic events, and 
DOAC dose selection, there were some points of note regarding our 
study population.Our study was female-dominated, which is typical for 
Turkey, as shown by previous studies.The reasons for this may include 
the higher rates of obesity and rheumatic diseases found in women in 
Turkey, compared with other developed countries15,25,26. On the other 
hand, paroxysmal AF is mostly undetectable,so patients are not given 

indications. Third, contrary to expectation, a high CHA2DS2-VASc 
score was associated with the use of low-dose DOAC. One possible 
reason for this may be that the accompanying high HASBLED score 
prevents physicians from selecting the recommended dosage.
  
     In several national and international studies, DOACs have been 
shown to prevent ischemic events more effectively than warfarin10–12.
These results were supported by not increasing or even decreasing 
bleeding rates. However, the number of current studies directly 
comparing DOACs is limited. In a nationwide study conducted in 
Norway, Rutherford et al found no statistically significant differences 
in stroke and systemic embolism in propensity-matched comparisons 
between dabigatran, rivaroxaban, and apixaban13. Furthermore, in 
a systematic review and meta-analysis that summarized evidence 
from observational studies of direct comparative effectiveness among 
DOACs, no significant differences in the risk of stroke or systemic 
embolism were found between dabigatran, rivaroxaban, and apixaban 
14. In the NOAC-TURK study, the largest study comparing DOACs 
in Turkey, apixaban and lower doses of DOAC usage were found to 
be the main predictors of embolic events in all indications 15. In our 
observational study, we examined the predictors of ischemic events with 
LR analysis, and we also found no difference in stroke and systemic 
embolism between all three agents, including low and recommended 
doses. The presence of TIA and ischemic stroke history were found 
to increase the risk of stroke despite DOAC treatment, regardless of 
DOAC type.

      Bleeding is the most severe side effect and one of the most restrictive 
reasons for DOAC use. Therefore, comparisons of DOACs concerning 
bleeding complications have been discussed in several studies. In 
various nationwide cohort studies, dabigatran and apixaban were 
associated with lower bleeding risk compared with rivaroxaban, with 
no difference in effectiveness 13,16,17. In the ARISTOPHANES study 
conducted by Lip et al., which is one of the largest observational study 
of DOACs, apixaban was associated with a significantly lower risk of 
major bleeding compared with dabigatran and rivaroxaban 18. There 
were three major limitations in this study: a very short median follow-
up period (4 months), increased selection bias risk,and follow-up bias 
necessitating the use of healthcare claims databases. In our study, the 
median duration of DOAC use (16.7 months) was significantly higher 
than inthe ARISTOPHANES study. Besides, there was no obstacle 
to accessing patient data. In addition to these studies, the NOAC-
TURK investigators published theirstudy’s 1-year follow-up results for 
bleeding in Turkey. Rivaroxaban 20 mg was independently associated 
with major bleeding among DOACs 19. In our observational study, 
although we found no significant difference between DOACs in terms 
of bleeding, life-threatening complications  such as intracranial 
bleeding and alveolar hemorrhages occurred under rivaroxaban 20 
mg and dabigatran 150 mg treatment. The total bleeding events were 
lower in our study than those reported in the literature. There may be 
several points that could explain this result. As the GFR decreased, the 
risk of bleeding increased as the metabolism of DOACs decelerated. 
Based on these pharmacologic properties, dose adjustments according 
to the GFR were recommended 20. Therefore, in pivotal trials, low dose 
DOACs were administered to patients with low GFR 4,5,7. However 
in our observational study, the mean GFR in low-dose DOAC users 
was also within the normal range (63.47±18.5 ml/min). Interestingly, 
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indications: Systematic review and meta-analysis. PLoS One 2018;13. https://doi.
org/10.1371/JOURNAL.PONE.0197583.

13. Rutherford OCW, Jonasson C, Ghanima W, Söderdahl F, Halvorsen S. Comparison 
of dabigatran, rivaroxaban, and apixaban for effectiveness and safety in atrial 
fibrillation: A nationwide cohort study. European Heart Journal - Cardiovascular 
Pharmacotherapy 2020;6:75–85. https://doi.org/10.1093/ehjcvp/pvz086.

14. Li G, Lip GYH, Holbrook A, Chang Y, Larsen TB, Sun X, et al. Direct comparative 
effectiveness and safety between non-vitamin K antagonist oral anticoagulants for 
stroke prevention in nonvalvular atrial fibrillation: a systematic review and meta-
analysis of observational studies. European Journal of Epidemiology 2019;34:173–
90. https://doi.org/10.1007/s10654-018-0415-7.

15. Altay S, Yıldırımtürk Ö, Çakmak HA, Aşkın L, Sinan ÜY, Beşli F, et al. New 
oral anticoagulants-TURKey (NOAC-TURK): Multicenter cross-sectional study. 
Anatolian Journal of Cardiology 2017;17:353–61. https://doi.org/10.14744/
AnatolJCardiol.2016.7472.

16. Staerk L, Gerds TA, Lip GYH, Ozenne B, Bonde AN, Lamberts M, et al. Standard 
and reduced doses of dabigatran, rivaroxaban and apixaban for stroke prevention in 
atrial fibrillation: a nationwide cohort study. J Intern Med 2018;283:45–55. https://
doi.org/10.1111/JOIM.12683.

17. Noseworthy PA, Yao X, Abraham NS, Sangaralingham LR, McBane RD, Shah ND. 
Direct Comparison of Dabigatran, Rivaroxaban, and Apixaban for Effectiveness 
and Safety in Nonvalvular Atrial Fibrillation. Chest 2016;150:1302–12. https://
doi.org/10.1016/j.chest.2016.07.013.

18. Lip GYH, Keshishian A, Li X, Hamilton M, Masseria C, Gupta K, et al. Effectiveness 
and Safety of Oral Anticoagulants Among Nonvalvular Atrial Fibrillation Patients. 
Stroke 2018;49:2933–44. https://doi.org/10.1161/STROKEAHA.118.020232.

the appropriate anticoagulant therapy, while persistent AF type is more 
detectable. We believe closer scrutinization to identify other underlying 
causes is required.

    In our observational study, further important issues were previous 
ischemic events and a history of bleeding. As expected, these parameters 
were found to be significant predictors of ischemic events and bleeding 
complications, even under DOAC treatment. Considering these results, 
more comprehensive studies and management algorithms should be 
designed to minimize adverse outcomes, especially in patients with 
histories of ischemic and hemorrhagic events.

Limitations of Study
There are some limitations to acknowledge. First, the study 

was conducted retrospectively, and hospitalized patients were 
not included in the analysis. Second, as the study included only 
patients admitted to outpatient clinics, it did not include any data 
on mortality. Third, we only included NVAF patients, so we cannot 
provide precise information about hemorrhagic events with respect to 
DOACs,which are also frequently used for other indications. Fourth, 
edoxaban users were not included in the study because there were 
insufficient numbers when the study was carried out.Fifth, we were 
unable to obtainany information about ratios of poor drug compliance 
as the main aim of the study was not to evaluate adherence to DOAC 
therapy;the retrospective design of the study also precluded obtaining 
such information.Finally, due to the retrospective design of the study, 
we were also unable to obtain the height and weight measurement 
data of the patients. Therefore, body mass index was not included in 
the assessment.

Conclusions
In our observational study, DOAC type was not a predictor for 

ischemic events and bleeding complications. Moreover, previous TIA/
ischemic stroke and bleeding histories were found to be main predictors 
of ischemic and hemorrhagic events under DOAC treatment.In 
addition, CHA2DS2-VASc and HASBLED scores were found to be 
more effective than GFR for determining DOAC dose selection.
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