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Introduction

Atrial fibrillation (AF) is the most common sustained car-
diac arrhythmia in clinical practice and is associated with an 
increased risk of thromboembolic events (1). Antithrombotic 
drugs, especially oral anticoagulants (OACs), are the mainstay 
of therapy to prevent stroke in AF patients. Although vitamin K 
antagonists (VKAs) were the only available drugs for stroke pre-
vention for decades, in recent years, numerous non-VKA OACs 
(NOACs) have been developed and marketed. The efficacy and 

safety of NOACs have been demonstrated in large random-
ized controlled clinical trials (RCTs) in non-valvular AF (NVAF) 
patients (2–5). However, these trials may not reflect real-world 
clinical settings due to the selection of patients to be included 
(6): RCTs generally have standardized protocols with close moni-
toring of patients, and this can be an obstacle to the implemen-
tation of outcomes in routine clinical practice. Observational 
studies have been performed to overcome these limitations, but 
they have mainly focused on VKAs (7, 8). Large international mul-
ticenter registries have been established after the introduction 
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of NOACs, and the results of these studies will provide valuable 
insights into the clinical course of NVAF patients (9–11).

A large multicenter registry in Turkey has shown that the use 
of warfarin (the only available VKA in Turkey) was 40% among 
NVAF patients (12). However, this trial was conducted when the 
only available OAC was warfarin. A recent Turkish study showed 
76% of patients who were on NOACs switched from long-term 
warfarin therapy (13). Considering the new available drugs and 
advances in AF management, there is a need for a contemporary 
study evaluating stroke prevention strategies in NVAF patients. 
The aim of ReAl-life Multicenter Survey Evaluating Stroke Pre-
vention Strategies (RAMSES) study is to provide current data 
regarding stroke prevention strategies in Turkey in the era of 
NOACs. In this study, we present the baseline characteristics, 
stroke risk factors, use of OAC therapies, and concomitant medi-
cations of NVAF patients in the RAMSES study.

Methods

Study design
The RAMSES study (ClinicalTrials.gov identifier NCT02344901) 

was planned as a national, multicenter, cross-sectional registry. 
All data for each patient were collected during a single visit. 

Setting and study population
The study was conducted in outpatient cardiology clinics. 

To ensure adequate geographic diversity in patients included in 
the study, the number of patients enrolled in each of the seven 
regions (Marmara, Aegean, Mediterranean, Central Anatolia, 
Black Sea, East Anatolia, and Southeast Anatolia) in Turkey was 
proportional to the population of that region. State hospitals, uni-
versity hospitals, teaching and research hospitals, and private 
hospitals were included to represent all patients treated within 
the different health care settings. The study was initiated in Feb-
ruary 2015, and the final patient was enrolled in May 2015. 

At each site, consecutive patients aged ≥18 years with elec-
trocardiographically confirmed AF were enrolled. The patients 
could be in sinus rhythm or AF at the time of enrollment, but 
an electrocardiographically confirmed AF episode should have 
occurred prior to enrollment. Patients with coronary artery dis-
ease (a history of percutaneous intervention or coronary artery 
bypass graft surgery), congestive heart failure, hypertension, 
diabetes mellitus, and renal failure were included. The exclusion 
criteria were having a mechanical heart valve or any degree of 
rheumatic mitral stenosis (14). Those with other valvular disor-
ders, including any degree of mitral regurgitation, aortic steno-
sis, or aortic regurgitation, were included.

Data collection and outcomes
Patient characteristics were obtained by a survey recording 

demographic data, including age, sex, level of education, place 
of residence (rural or urban), status of smoking status, presence 
of chronic obstructive pulmonary disease, and type of AF. The 

patients were also questioned about stroke-associated risk fac-
tors such as coronary heart disease (CHD), hypertension, diabe-
tes mellitus, previous stroke, congestive heart failure (CHF), and 
vascular disease (prior myocardial infarction, peripheral artery 
disease, or aortic plaque). Subsequently, the patients’ ongoing 
pharmacologic treatment for stroke prevention (antiplatelet, an-
ticoagulant, or none) and antiarrhythmic drug therapies were 
recorded. Hemorrhagic events related to the current therapy 
were noted, with major bleeding defined as any bleeding event 
leading to hospital admission or bleeding that causes a fall in 
hemoglobin level of 2 g/dL or more and minor bleeding defined 
as non-major bleeding. Scores were obtained for three stan-
dard instruments for assessing stroke and bleeding risk in AF: 
CHADS2 (which takes into account congestive heart failure or 
left ventricular dysfunction, hypertension, age ≥75 years, diabe-
tes, thromboembolism, and a history of stroke); CHA2DS2–VASc 
(congestive heart failure or left ventricular dysfunction, hyper-
tension, age ≥75 or 65–74 years, diabetes, thromboembolism or a 
history of stroke, vascular disease, and sex); and HAS-BLED (hy-
pertension, renal or liver failure, stroke history, bleeding history, 
labile international normalized ratio (INR), age >65 years, drugs 
predisposing to bleeding, and alcohol use).

The study was approved by the Local Ethics Committee of 
Muğa Sıtkı Koçman University. Written informed consent was 
obtained from all patients. 

Sample size
The study was designed to target a large, representative 

number of AF patients in Turkey. The prevalence of AF in Turkey 
has been estimated to be 1.25% (15); the AF population size was 
estimated to be 971,199 based on Turkish Statistical Institute 2014 
data (16). Assuming a response rate of 80% with a 1% margin of 
error and 95% confidence interval, the required sample size was 
calculated to be 6108; adding 25% to account for probable drop 
out resulted in a total sample size of 7635. These patients were 
enrolled from the seven regions of Turkey in proportion to the 
population of each region.

Statistical analysis
Continuous variables are summarized as median and inter-

quartile range or mean±standard deviation (SD). Categorical 
variables are expressed as frequencies and percentages. Uni-
variate analyses were performed for continuous variables, and 
the chi-square test was used for categorical variables. All analy-
ses were performed using Statistical Package for Social Scienc-
es software (SPSS 21, Chicago, Illinois). A p value of <0.05 was 
considered to be statistically significant.

Results

Enrollment
The intention was to enroll a total of 7635 patients from 68 

sites. However, 11 sites were unable to recruit patients due to a 
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heavy workload and were dropped from the study. From the re-
maining 57 sites, 6273 patients were enrolled from 29 provinces 
in Turkey with the contribution of 83 investigators. The mean age 
was 69.6±10.7 years, and 56% of the patients were females. The 
distribution of patients according to Turkey’s seven regions was 
as follows: Marmara 1677 (26.7%), Central Anatolia 1024 (16.3%), 
Black Sea 907 (14.5%), Mediterranean 796 (12.7%), Aegean 745 
(11.9%), East Anatolia 662 (10.6%), and Southeast Anatolia 462 
(7.4%). Nearly 50% of the patients (45.1%) were recruited from 
tertiary hospitals, 43.6% were recruited from state hospitals, and 
11.3% were recruited from private hospitals. 

Antithrombotic therapy use
Overall OAC use was 72%, and 32% of the patients were 

receiving antiplatelet therapies. The percentages of patients 
according to their antithrombotic drug prescription were as 

follows: NOAC alone 31%, VKA alone 27%, antiplatelet therapy 
alone 19%, OAC and antiplatelet therapy 13%, and no antithrom-
botic drug 8%. The baseline characteristics of the patients are 
presented in Table 1 according to their antithrombotic drug use. 
The most frequent comorbid diseases associated with antiplate-
let drug therapy were CHD and CHF, and VKAs were preferred 
over NOACs in CHD or CHF patients. 

Stroke risk factors
The most prevalent comorbid condition was hypertension 

(69%), and about 20% of the patients had at least one comor-
bid disease. The mean scores across the study population were 
1.8±1.7 for CHADS2, 3.3±1.6 for CHA2DS2–VASc (with 93% of the 
patients having a score of ≥1, not including those scoring 1 sole-
ly due to being females, and 87% had a score of ≥2), and 1.6±1.1 
for HAS-BLED (with 80% of the patients having a score of ≤2). 
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Table 1. Demographic characteristics of the patients

Demographics Overall NOAC alone VKA alone Antiplatelet alone OAC+Antiplatelet None P 
  (n=6273) (n=1941) (n=1720) (n=1181) (n=818) (n=535)

Male, n (%) 2769 (44) 733 (38) 716 (42) 576 (49) 359 (44) 253 (47) <0.001

Age, years 69.6±10.7 70.8±10.1 68.4±10.3 70.8±10.9 68.0±10.2 69.3±13.4 <0.001

Age, median (IQR) 70 (63–77) 72 (65–78) 69 (62–76) 72 (64–72) 69 (61–76) 71 (62–80) <0.001

Smoker, n (%)  1023 (16) 242 (12) 235 (14) 259 (22) 177 (22) 98 (18) <0.001

Alcohol use, n (%) 147 (2) 43 (2) 14 (1) 29 (2) 36 (4) 22 (4) <0.001

Place of residence, Urban n (%) 4051 (65) 1347 (69) 1244 (72) 572 (48) 559 (68) 292 (55) <0.001

Education, n (%)       <0.001

 Illiterate 1860 (30) 491 (25) 439 (25) 489 (41) 184 (22) 232 (43)

 Primary 2267 (36) 622 (32) 745 (43) 429 (36) 276 (34) 171 (32)

 Secondary 802 (13) 281 (14) 240 (14) 107 (9) 126 (15) 44 (8)

 High 890 (14) 366 (19) 208 (12) 106 (9) 162 (20) 45 (8)

 University 350 (6) 156 (8) 53 (3) 39 (3) 65 (8) 37 (7)

AF type, n (%)       <0.001

 Persistent/permanent 5066 (81) 1637 (84) 1426 (83) 887 (75) 677 (83) 375 (70)

 Paroxysmal 859 (14) 234 (12) 194 (11) 236 (20) 110 (13) 77 (14)

 First attack 290 (5) 42 (2) 89 (5) 47 (4) 30 (4) 78 (15)

Hypertension, n (%) 4305 (69) 1334 (69) 1165 (68) 861 (73) 566 (69) 320 (60) <0.001

CHD, n (%) 1828 (29) 312 (16) 383 (22) 546 (46) 507 (62) 61 (11) <0.001

COPD, n (%) 1448 (23) 362 (19) 356 (21) 391 (33) 182 (22) 133 (25) <0.001

DM, n (%) 1389 (22) 419 (22) 371 (22) 265 (22) 230 (28) 88 (16) <0.001

CHF, n (%) 1386 (22) 295 (15) 345 (20) 349 (30) 286 (35) 89 (17) <0.001

Stroke/TIA, n (%) 845 (13.5) 300 (15) 231 (13) 132 (11) 139 (17) 36 (7) <0.001

CHADS2 1.8±1.7 1.6±1.2 1.6±1.2 2.0±1.5 1.9±1.3 1.5±1.2 <0.001

CHA2DS2VASc 3.3±1.6 3.1±1.6 3.1±1.6 3.5±1.6 3.7±1.7 2.8±1.4 <0.001

HAS-BLED 1.6±1.1 1.5±1.1 1.5±1.0 2.0 1.0 2.2±1.3 1.3±0.9 <0.001
Values are given as mean±standard deviation (SD) unless otherwise specified. AF - atrial fibrillation; CHADS2 - congestive heart failure or left ventricular dysfunction, hypertension, 
age ≥65 years, diabetes, thromboembolism or stroke history; CHA2DS2VASc - congestive heart failure or left ventricular dysfunction, hypertension, age ≥75 years, diabetes, thromboem-
bolism or stroke history, vascular disease, age 65–74 years, female sex; CHD - coronary heart disease; CHF - congestive heart failure; COPD - chronic obstructive pulmonary disease; 
DM - diabetes mellitus; HAS-BLED - hypertension, renal or liver failure, stroke history, bleeding history, labile international normalized ratio, age >65 years, drugs, or alcohol, IQR - 
interquartile range; NOAC - non-vitamin K antagonist oral anticoagulant; TIA - transient ischemic attack; VKA - vitamin K antagonist
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Antithrombotic therapy use related to the CHA2DS2–VASc 
and HAS-BLED scores
The overall antithrombotic therapy use was 91%. Anti-

thrombotic therapy was provided for 88% of the patients with a 
CHA2DS2–VASc score of 0, with 72% of these on OAC therapy. Of 
the patients with a score of ≥1 for CHA2DS2–VASc, 91% were on 
antithrombotic therapy, with 72% of these on OAC therapy. Of the 
patients with a score of <3 for HAS-BLED, 90% were on antithrom-
botic therapy, with 74% of these on OAC therapy. Notably, 95% of 
the patients with a HAS-BLED score of ≥3 were on antithrombotic 
therapy, with 67% of these on OAC therapy. Figure 1 illustrates 
OAC use versus CHA2DS2–VASc and HAS-BLED risk scores.

Antithrombotic therapy and rate/rhythm control strategies 
The most frequently used NOAC was dabigatran (18%), fol-

lowed by rivaroxaban (15%) and apixaban (4%). The majority of 
antiplatelet therapy consisted of acetylsalicylic acid (26%), with 
only a minority of patients (4%) on other antiplatelet drugs. Most 
patients (88%) were on at least one rate/rhythm drug. The details 
of the patients’ medication are summarized in Table 2. Majority 
of the patients (79%) were on a rate control strategy, with only 
9% on a rhythm control strategy. The most frequently used rate 
control therapy was beta-blockers (63%), with amiodarone (5%) 
preferred for rhythm control.

Comparison of patient characteristics with previous studies
Table 3 presents a comparison of patient characteristics with 

those of patients enrolled in previous RCTs and observational 
clinical trials. The baseline characteristics of our study popula-
tion were in accordance with those in other observational stud-
ies. However, the CHA2DS2–VASc and HAS-BLED scores and the 
prevalence of comorbid diseases associated with stroke risk 
were higher in patients enrolled in RCTs.

Discussion

The RAMSES study is the largest study to date of Turkish 
NVAF patients and is one of the largest in the world. It has dem-
onstrated the widespread adoption of NOACs in the daily clinical 
practice of cardiologists. The overall antithrombotic therapy use 
was 91% and 72% of the patients received OAC therapy. How-
ever, the overuse of OAC therapy is a problem; we found that 72% 
of the patients with a CHA2DS2–VASc score of 0 were on OAC 
therapy. The overuse of antiplatelet therapy was also common, 
especially in patients with CHD or heart failure (with or without 
anticoagulation). Anticoagulant therapy was used less often in 
patients with lower education levels and in those who lived in 
rural areas, with antiplatelet drugs the preferred antithrombotic 
therapy for these patients.

Table 2. Antithrombotic and antiarrhythmic therapies of the patients

Medication history N (%)

Anticoagulant therapy 4513 (72)

Non-vitamin K antagonist oral anticoagulants 2340 (37)

 Dabigatran 1148 (18)

 Rivaroxaban 942 (15)

 Apixaban 250 (4)

Vitamin K antagonist 2173 (35)

Antiplatelet therapy 2010 (32)

 Acetylsalicylic acid 1624 (26)

 Clopidogrel, prasugrel, ticagrelor 231 (4)

 Dual antiplatelet 155 (2)

 VKA + dual antiplatelet 19 (0.3)

 NOAC + dual antiplatelet 20 (0.3)

Drugs for rate/rhythm control 5429 (88.4)

 Beta blocker 3889 (63.3)

 Non-dihydropyridine calcium channel blocker 1451 (23.6)

 Digoxin 1259 (20.5)

 Amiodarone 295 (4.8)

 Propafenone 174 (2.8)

 Sotalol 56 (0.9)

 Other 292 (4.8)
Values are given as percentages
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Figure 1. (a) Oral anticoagulant use according to the patients’ 
CHA2DS2–VASc scores (which take into account congestive heart 
failure, hypertension, age ≥75 or 65–74 years, diabetes, stroke history, 
vascular disease, and sex). (b) Oral anticoagulant use according to the 
patients’ HAS-BLED scores (which take into account hypertension, 
renal/liver failure, stroke history, bleeding history, labile international 
normalized ratio, age >65 years, drugs predisposing to bleeding, and 
alcohol use). Values are given as percentages
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The limitations of warfarin have restricted the use of OAC 
therapy, especially in developing countries (17). The situation 
is complex in Turkey. OAC use for AF was found to be 30.1% in 
a single-center study, whereas a tertiary center study showed 
67.3% of AF patients to be on OAC therapy (18, 19). However, 
a multicenter study found that 40% of NVAF patients were on 
warfarin, 43% were on antiplatelet therapy, and 17% were not 
receiving any antithrombotic therapy for stroke prophylaxis (12). 
The main reason for patients not being on OAC therapy was phy-
sicians’ neglect (7). These previous studies have reported that 
the limitations of warfarin therapy may have prevented physi-
cians in Turkey from prescribing OAC therapy. Global registries 
provide a better profile of OAC use in AF patients. The rate of 
prescribing OACs was 60% in the GARFIELD study, 60.9% in the 
Euro Heart Survey, and 71.4% in the Central Registry of the Ger-

man Competence NETwork on Atrial Fibrillation (8, 11, 20). It is 
notable that recent registries have shown an increase in the rate 
of patients on OAC therapy, with an overall OAC use of 80% (10, 
21, 22). These registries have been established subsequent to the 
publication of the 2012 ESC guidelines for the management of AF, 
which emphasized OAC therapy for stroke prevention in AF and 
restricted antiplatelet therapy (1). Our study showed that 72% 
of the NVAF patients were on OAC therapy (37% NOAC and 35% 
VKA), 19% were on antiplatelet therapy, and 9% were not receiv-
ing any antithrombotic therapy. These results could partly be at-
tributed to the ESC guidelines. Another reason for the changing 
of OAC prescription patterns in NVAF patients in Turkey could be 
the availability of NOACs as an alternative to VKA therapy.

The introduction of NOACs to daily clinical practice has 
provided physicians with a good opportunity for preventing AF-

Table 3. Comparison of baseline characteristics of patients enrolled in RAMSES with randomized controlled trials and observational studies

   Randomized controlled trials   Observational trials

N  RE-LY ROCKET-AF ARISTOTLE GLORIA-AF GARFIELD ORBIT-AF EORP-AF AFTER RAMSES 
(%) (n=18113) (n=14264) (n=18201) (n=10675) (n=10614) (n=9484) (n=3049) (n=1745) (n=6273)

Age±SD, year 71.5±8.7 – – – 70.2±11.2 – 68.8 69.1±11.2 69.7±10.7

Age, median – 73 70 71 – 75 – – 70

(IQR), year – (65–78) (63–76) (64–78) – (67–82) – – (63–77)

Male 11514 8601 11785 5813 6034 – – 761 2769

  (63.6) (60.3) (65.2) (54.4) (56.8) 57 59.6 (43.6) (44.0)

Previous stroke 3623 7811 3538 999 1528 – – 266 845

or TIA (20.0) (54.8) (19.4) (9.4) (14.4) 15 13.1 (15.2) (13.5)

Heart failure 5793 8908 5498 2530 2229 – 1382 537 1386

  (32.0) (62.4) (30.2) (23.7) (21.0) 33 (47.5) (30.7) (22.0)

Diabetes mellitus 4221 5695 4547 2454 2330 – – 416 1389

  (23.3) (39.9) (25.0) (23.0) (22.0) 29 20.6 (23.8) (22.0)

Hypertension 14283 12910 15916 7993 8249 – – 1274 4305

  (78.8) (90.5) (87.4) (74.9) (77.8) 83 70.9 (73.0) (69.0)

CHADS2 2.1±1.1 3.5±0.9 2.1±1.1 1.9±1.1 1.9±1.2 2.3±1.3 1.9±1.3  1.8±1.7

CHA2DS2VASc – – – 3.2±1.5 3.2±1.6 – 3.2±1.8 3.5±1.7 3.3±1.6

OAC VKA:6022 VKA: 7133 VKA: 9081 VKA:3449 VKA:5925 – – – VKA: 2173

  D110:6015 R: 7131 A: 9120 D:3439 NOAC:475 – – – D: 1148

  D150:6076 – – R:1282, A:369 – – – – R: 942, A:250

OAC, % VKA: 33 VKA: 50 VKA: 50 VKA: 32 VKA: 56 VKA: 72 VKA: 71 VKA: 40 VKA:34

  D110: 33 R: 50 A: 50 D: 32 NOAC: 4 D: 4.8 D: 7 – D: 18

  D150: 33 – – R: 12, A:3 – – R: 2 – R: 15, A: 4

No OAC, % – – – 2136 (20%) 4214 (40%) 23 % 20 % 60 % 1716 (27%)
Values are given as mean±standard deviation (SD) or number (percentage). AFTER - Atrial fibrillation in Turkey: Epidemiologic registry, A-apixaban; ARISTOTL - apixaban for reduction in 
stroke and other thromboembolic events in atrial fibrillation; CHADS2 - congestive heart failure or left ventricular dysfunction, hypertension, age ≥65 years, diabetes, thromboembolism 
or stroke history; CHA2DS2VASc - congestive heart failure or left ventricular dysfunction, hypertension, age ≥75 years, diabetes, thromboembolism or stroke history, vascular disease, 
age 65–74 years, female sex; D - dabigatran; EORP-AF - eurobservational research programme on atrial fibrillation; GARFIELD - global anticoagulant registry in the field; GLORIA-AF - 
global registry on long-term oral antithrombotic treatment in patients with atrial fibrillation; IQR - interquartile range; NOAC - non-vitamin K antagonist oral anticoagulant; OAC - oral 
anticoagulant; ORBIT-AF - outcomes registry for better informed treatment of atrial fibrillation; RAMSES - ReAl-life Multicenter Survey Evaluating Stroke Prevention Strategies in 
Turkey; RE-LY - randomized evaluation of long-term anticoagulation therapy; R - rivaroxaban; ROCKET-AF - rivaroxaban once daily oral direct factor Xa inhibition compared with vitamin 
K antagonism for prevention of stroke and embolism trial in atrial fibrillation; TIA - transient ischemic attack; VKA-vitamin K antagonist
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related strokes, and the present study showed that NOACs are 
preferred over VKAs for stroke prophylaxis in NVAF patients. 
VKAs have many limitations, including the need for frequent 
INR monitoring, interactions with foods and drugs, slow onset 
and offset of action, and variability in their anticoagulation ef-
fect. In a recent study, we showed that the inappropriate use of 
warfarin might be up to 83% and that the mean time in therapeu-
tic range (TTR) was 40.5% (23). Another Turkish study showed 
the mean TTR of NVAF patients to be 40.3% (24). The results of 
these national studies suggest that the poor quality of antico-
agulation with warfarin is a reason for the preference of NOACs 
over VKAs in Turkey. Another reason for the wide use of NOACs 
could be the reimbursement to patients of the costs of NOACs 
in our country; dabigatran was subject to reimbursement from 
May 2013, rivaroxaban from October 2013, and apixaban from 
July 2014. In parallel, dabigatran was the most frequently used 
NOAC, followed by rivaroxaban and apixaban in our study.

According to their CHA2DS2–VASc scores, approximately 
nine of ten NVAF patients needed OAC therapy in the present 
study, which was consistent with previous studies (25). Al-
though there has been an increase in OAC use in Turkey com-
pared to that reported in previous national studies, a consider-
able percentage of patients (28%) who needed anticoagulation 
(CHA2DS2–VASc score ≥1) still received no OAC therapy (7). 
The patients who were only on antiplatelet therapy had higher 
CHA2DS2–VASc and HAS-BLED scores. Concerns about bleed-
ing may have prevented physicians from prescribing OACs for 
patients with higher HAS-BLED scores, possibly resulting in the 
overprescription of antiplatelet agents. However, current data 
show that the risk of major bleeding does not differ between 
aspirin and warfarin (26). Antiplatelet therapy was used with or 
without anticoagulant therapy, in patients who had CHD or CHF 
in particular. Although antiplatelet therapy is one of the main 
therapeutic interventions in CHD patients, OAC monotherapy is 
recommended for patients with AF and stable coronary artery 
disease (1, 27). Triple or dual therapies may be chosen only for 
patients undergoing revascularization or those who experienced 
an acute coronary syndrome. The present study showed that the 
patients who were on anticoagulant and antiplatelet therapy had 
the greatest risk for both stroke and bleeding risk as assessed by 
the CHA2DS2–VASc and HAS-BLED scores. The overuse of anti-
thrombotic therapies increases the risk of major bleeding with-
out a reduction in thromboembolism (28). Therefore, the need 
for combination therapy should be regularly evaluated based 
on risk–benefit considerations. A further issue is the overuse 
of OAC therapies in AF patients with a low stroke risk. Obser-
vational studies have reported an overuse rate of OAC therapy 
of approximately 50% in AF patients with low stroke risk (8, 20, 
22). We found that 72% of the AF patients who were at a low 
stroke risk were on OAC therapy. However, most patients with 
a CHA2DS2–VASc score of 0 were enrolled in tertiary hospitals, 
and these patients may have been referred to those hospitals for 
complex procedures such as cardioversion or AF ablation.

Most of our patients lived in urban areas. One-third were il-
literate, and only 6% were university graduates. An association 
relating lower education levels, socioeconomic status, and AF 
incidence has been shown (29). Low socioeconomic status was 
also a risk factor for hemorrhage in AF patients who were on 
VKA therapy (30). In addition, illiteracy and older age were as-
sociated with poor knowledge of OAC therapy in another study 
(31). In contrast, it has also been reported that adherence to 
warfarin treatment was poor in educated patients (32). Physi-
cians’ concerns regarding adherence to OAC therapy among 
patients with lower education and socioeconomic status and 
the fear of hemorrhagic complications may have led to a lesser 
rate of prescribing OACs for these patients. However, lower 
education and socioeconomic status should not be a reason for 
a patient not being given OAC therapy.

We showed that hypertension was the most common co-
morbid situation in NVAF patients, followed by CHD, chronic 
obstructive pulmonary disease, heart failure, and diabetes 
mellitus. These findings are consistent with those in previous 
studies (7, 8, 20). Our study enrolled more female patients than 
male patients, unlike most other studies that mostly enrolled 
male patients. This may be due to the higher incidence of AF 
in Turkish female patients (15). The mean age of NVAF patients 
was approximately 70 years, consistent with previous RCTs and 
observational studies. RCTs generally enrolled patients with a 
greater number of stroke-related comorbid diseases and higher 
CHADS2 scores. Unlike RCTs, observational studies try to cap-
ture a broad spectrum of the disease. The comorbid diseases 
were similar across observational studies, except for the EO-
RP-AF study, in which nearly 50% of the patients had heart fail-
ure (22). The results of the present study showed an increase 
in OAC use in Turkey, with a rate comparable to that found in 
large multicenter registries. The most preferred OAC was VKA 
in ORBIT-AF and GARFIELD trials, whereas NOAC use was more 
common in the more recent GLORIA-AF trial (21, 33, 34). Our 
study also showed NOACs were preferred over VKAs in Turkish 
NVAF patients.

Study limitations

Our study was a snapshot of patient characteristics, 
and therefore it could not provide information regarding the 
course of the disease, stroke rates, and mortality. However, it 
provides useful, real-life data regarding NVAF patients seen 
in daily clinical practice. The study was conducted in outpa-
tient cardiology clinics, and this may have limited the coverage 
of all NVAF patients; however, participating institutions were 
widely distributed geographically across Turkey—both the 
smaller and main cities of Turkey were represented according 
to their populations. Another limitation of our study was that 
it did not provide any information regarding the prevalence or 
incidence of the disease and no prospective data of VKA an-
ticoagulation quality.
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Conclusion

Our findings showed that the awareness of stroke preven-
tions strategies for NVAF has increased in Turkey and that more 
than two-thirds of NVAF patients were on OAC therapy. However, 
the rate of antiplatelet use was still high among NVAF patients. 
The findings also showed that NOACs are preferred over VKAs 
for anticoagulation in a representative clinical population of 
NVAF patients.
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