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ABSTRACT

Background: Atrial fibrillation (AF) is a major public health issue associated with throm-
boembolism and mortality. Real-world data from Türkiye are limited despite expanding 
use of non-vitamin K antagonist oral anticoagulants (NOACs). The Turkish Real Life Atrial 
Fibrillation in Clinical Practice (TRAFFIC) study aimed to characterize the demographic 
features, risk profiles, treatment patterns, and 2-year clinical outcomes of patients with 
non-valvular AF (NVAF) in Türkiye.

Methods: TRAFFIC was a national, prospective, multicenter, observational registry 
enrolling 1659 NVAF patients from 36 centers with 6-monthly follow-up for 24 months. 
Baseline data included demographics, comorbidities, CHA₂DS₂-VASc, HAS-BLED, AF 
subtype, European Heart Rhythm Association (EHRA) score, and antithrombotic therapy. 
Outcomes were ischemic stroke/systemic embolism (SE), major bleeding, and all-cause 
mortality. Predictors of mortality were evaluated using adjusted Cox regression, and 
associations of risk scores were explored using univariate Cox models with restricted 
cubic splines.

Results: Median age was 70 years, 48% female, with intermediate CHA₂DS₂-VASc (most 
2-5) and low-to-intermediate HAS-BLED scores (most 0-2). Permanent AF was the most 
common subtype (48%). Antithrombotic therapy largely reflected risk profiles, with 
NOACs being the dominant treatment (65%). Over 2 years, all-cause mortality was 8.9%, 
ischemic stroke/SE 2.4%, and major bleeding 1.3%. In adjusted analysis, age, conges-
tive heart failure, and diabetes mellitus were independent predictors of mortality. Both 
CHA₂DS₂-VASc and HAS-BLED scores showed threshold effects for mortality and throm-
boembolic risk but not for bleeding.

Conclusion: TRAFFIC provides contemporary Turkish NVAF data, showing lower event 
rates than historical cohorts. Outcomes are comparable with international registries; 
persistent mortality burden highlights the need for AF care beyond anticoagulation.
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INTRODUCTION

Atrial fibrillation (AF), the most common sustained cardiac arrhythmia in the 
general population, imposes a significant global public health burden.1 Beyond 
substantially increasing the risk of thromboembolic events, particularly ischemic 
stroke, AF is associated with heart failure, impaired quality of life, and increased 
mortality.2,3 Large-scale studies in the literature have shown that the rates of 
cardiovascular and non-cardiovascular death in patients diagnosed with AF are 
considerable, and stroke is not the sole determinant of mortality.4-6 Management 
strategies for AF, including thromboprophylaxis, rate- and rhythm-control 
approaches, and the management of associated comorbidities, have evolved sig-
nificantly in recent years. Notably, the shift from vitamin K antagonists (VKAs) to 
direct oral anticoagulants (NOACs) for stroke prevention has altered treatment 
paradigms.7

Previous important data regarding the prevalence, incidence, and outcomes 
of AF in Türkiye were derived from the TEKHARF study, which included follow-
up data until 2006-2007.8 However, since then, developments in diagnostic and 
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therapeutic approaches and the widespread introduction 
of NOACs have necessitated the collection of contempo-
rary real-world data. At the international level, large pro-
spective registry studies like GARFIELD-AF have played a 
crucial role in elucidating the characteristics, treatment 
patterns, and clinical outcomes of AF patients in real-
world settings.9 These registries have demonstrated cur-
rent practice variations and levels of guideline adherence 
across different geographies and care settings. Data from 
GARFIELD-AF, for instance, highlighted that the highest 
event rates (stroke, bleeding, mortality) occur in the early 
period after diagnosis and that mortality is a more frequent 
outcome than stroke.10

In this context, there was a need for a national, prospective, 
real-world registry to evaluate the current demographic 
characteristics, risk profiles, treatment patterns, and clini-
cal outcomes of the contemporary AF patient population 
in Türkiye, reflecting the impact of evolving diagnostic and 
therapeutic approaches. The TRAFFIC (Turkish Real Life 
Atrial Fibrillation in Clinical Practice) study aims to prospec-
tively examine the current management and 2-year clinical 
outcomes of NVAF patients across Türkiye. This study seeks 
to reveal the current state of AF management practice in 
Türkiye, provide a benchmark for comparison with interna-
tional real-world data, and establish a foundation for future 
clinical practice and research.

METHODS

Study Design and Participants
The TRAFFIC study is a national, prospective, multicenter, 
observational registry conducted across Türkiye. The study 
protocol was reviewed and approved by an independent eth-
ics committee and was conducted in accordance with the 
principles of the Declaration of Helsinki.11 Written informed 
consent was obtained from all participating patients.12

The study population comprised consecutive patients diag-
nosed with non-valvular atrial fibrillation (NVAF) aged 
18 years and older, enrolled from 36 cardiology centers in 
25 different cities across Türkiye between July 2020 and 
October 2022. The diagnosis of NVAF was confirmed by 
ECG or 24-hour Holter recording at the time of enrollment 
or within the preceding 6 weeks, or included patients with 
a medical history of AF who were currently receiving treat-
ment. Patients with valvular AF (rheumatic mitral stenosis, 

mechanical or bioprosthetic heart valves), AF due to tran-
sient or reversible causes, and those with a life expectancy 
of less than 6 months that would preclude study participa-
tion were excluded. Only patients who attended at least the 
6-month follow-up visit, thus allowing outcome assessment, 
were included in the final analysis. The selection of centers 
aimed to represent different geographical regions of Türkiye 
(according to the NUTS-2 classification).13

Data Collection
Patient data were collected prospectively through face-to-
face clinical visits at baseline and subsequently at 6, 12, 18, 
and 24 months. During the data collection process, patients’ 
demographic information, medical history (including comor-
bidities and risk factors), vital signs, AF symptoms (EHRA 
score), ECG and echocardiographic findings, CHA₂DS₂-VASc 
and HAS-BLED risk scores, applied interventional treatments 
(cardioversion, catheter ablation, etc.), and current anti-
thrombotic and antiarrhythmic medications were recorded. 
Event data (ischemic stroke, systemic embolism [SE], major 
bleeding, all-cause mortality, cardiovascular death, non-
cardiovascular death, and hospitalizations) were ascer-
tained during follow-up visits and confirmed from medical 
records. Data were entered into web-based electronic case 
report forms (eCRFs).

Definitions and Endpoints
The definitions used in the study were based on standard clin-
ical guidelines. CHA₂DS₂-VASc and HAS-BLED scores were 
used to assess patients’ thromboembolic and bleeding risks, 
respectively.14,15 The primary endpoints were defined as all-
cause death, systemic thromboembolism (ischemic stroke/
SE), and major bleeding. The definition and classification of 
events were based on relevant international standards.14,15 
Major bleeding was defined according to International 
Society on Thrombosis and Haemostasis (ISTH) criteria as 
any fatal bleeding and/or symptomatic bleeding in a criti-
cal area or organ (e.g., intracranial, intraspinal, intraocular, 
retroperitoneal, intra-articular, pericardial, or intramuscular 
with compartment syndrome) and/or a fall in hemoglobin ≥2 
g/dL and/or transfusion of ≥2 units of blood.16

Statistical Analysis
Baseline characteristics and demographic data are pre-
sented using descriptive statistics. Continuous variables are 
expressed as median and interquartile range (IQR), while cat-
egorical variables are presented as counts and percentages.

Event rates for ischemic stroke/SE, major bleeding, and 
all-cause mortality over the 2-year follow-up period were 
calculated. Independent predictors for all-cause mortal-
ity were assessed using an adjusted Cox proportional haz-
ards regression model. Factors considered in this model 
included age, congestive heart failure, diabetes mellitus, 
AF subtype (paroxysmal, persistent, newly diagnosed, 
long-standing persistent, permanent), and baseline anti-
thrombotic treatment strategy (NOAC, VKA, antiplatelet 
alone, no therapy). Analysis results are presented with haz-
ard ratios (HRs), 95% CIs, and statistical significance levels 
(P-value). The importance of each predictor’s contribution 
to the model is reflected by the corresponding chi-square 

HIGHLIGHTS
•	Contemporary real-world Turkish NVAF data from the 

TRAFFIC registry show NOACs as the predominant anti-
thrombotic strategy and overall low 2-year event rates. 

•	Two-year outcomes were favorable (mortality 8.9%, 
ischemic stroke/SE 2.4%, major bleeding 1.3%) and 
broadly comparable to international registries.

•	Mortality was independently associated with age, 
heart failure, and diabetes, highlighting residual risk 
and the need for comprehensive AF care beyond 
anticoagulation.



Karabay et al. 2-Year Clinical Outcomes of TRAFFIC Study� Anatol J Cardiol 2026; 30(2): 116-123

118

statistic. Univariate associations between CHA₂DS₂-VASc 
and HAS-BLED scores and all-cause mortality, ischemic 
stroke/SE, and major bleeding were also investigated using 
Cox regression analyses. In these analyses, to model poten-
tial non-linear relationships between risk scores and end-
points, CHA₂DS₂-VASc and HAS-BLED scores were included 
in the model as restricted cubic splines with 3 knots. The 
results of these analyses are presented with HRs and 95% 
CIs, and changes in event risk across different values of the 
risk scores are evaluated. Statistical analyses were per-
formed using R statistical software (R statistical software, 
Institute for Statistics and Mathematics, Vienna, Austria). A 
two-sided P-value of < .05 was considered statistically sig-
nificant for all analyses.

RESULTS

From July 2020 to October 2022, a total of 1659 patients 
were prospectively enrolled with NVAF across 36 centers in 
25 Turkish cities. However, in this study, only patients who 
completed at least the 6-month follow-up visit, enabling 
outcome assessment, were included in the analysis, result-
ing in a final cohort of 1442 patients. At baseline, the cur-
rent cohort of 1659 patients (median age 70 years, IQR 62-77; 
48% female) exhibited a wide spectrum of thromboembolic 
and bleeding risk, AF phenotypes, and symptom burden. 
CHA₂DS₂-VASc scores clustered between 2 and 5 (≈75% of 
patients), while HAS-BLED scores were predominantly 0-2 

(≈86%). Across both risk scales, NOACs were the dominant 
therapy (~60%-80%), with VKAs and antiplatelets used 
infrequently and untreated rates dropping below 5% at 
higher CHA₂DS₂-VASc levels (Figure 1). Atrial fibrillation sub-
type was heterogeneous: nearly half (48%) had permanent 
AF, 23% paroxysmal, 19% newly diagnosed, 4.9% persistent, 
and 4.3% long-standing persistent. Symptom burden, mea-
sured by the EHRA score, also spanned the full spectrum: 
14% were asymptomatic (EHRA I), 39% had mild symptoms 
not affecting daily life (EHRA IIa), 33% mild but troublesome 
symptoms (EHRA IIb), 13% marked limitation (EHRA III), and 
1.4% severe symptoms at rest (EHRA IV). Valvular disease 
was present in one-quarter of patients: mitral regurgitation 
affected 50% (predominantly mild in 57%, moderate in 36%, 
severe in 6.7%), while aortic regurgitation was seen in 21% 
(82% mild, 17% moderate, 1.4% severe). Stenotic lesions were 
less common—mitral stenosis in 2.5% and aortic stenosis in 
2.5%—but when present were mostly mild. Antithrombotic 
therapy reflected these risk profiles: 65% received a NOAC 
(32% rivaroxaban, 22% edoxaban, 19% apixaban, 3.2% dabig-
atran), 8.5% a VKA, 5.0% antiplatelet alone, and 11% no ther-
apy. At the index admission, no patient had a prior history of 
left atrial appendage closure, whereas during follow-up 9 
patients underwent the procedure. Rate control dominated 
management (77%), with rhythm-control interventions—
pharmacological or electrical cardioversion, catheter abla-
tion—applied in 15% of patients (Table 1).

Figure 1.  Distribution of risk scores and antithrombotic treatment patterns: (A) Distribution of CHA₂DS₂-VASc scores across the 
cohort. (B) Distribution of HAS-BLED scores across the cohort. (C) Proportion of patients receiving different antithrombotic 
treatments (NOAC, VKA, Antiplatelet (AP), or no treatment) according to CHA₂DS₂-VASc score categories. (D) Proportion of 
patients receiving different antithrombotic treatments according to HAS-BLED score categories.
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During the 2-year follow-up, 126 patients (8.9%) died—17 
(1.2%) from cardiovascular causes, 51 (3.6%) from non-car-
diovascular causes, and 58 (4.1%) of undetermined etiology. 

Ischemic stroke occurred in 26 (1.8%), Ischemic stroke/SE in 
34 (2.4%), and major bleeding in 18 (1.3%). In the adjusted Cox 
model, each interquartile‐range increase in age (from the 25th 

Table 1.  Baseline Clinicial Characteristics

Characteristic
Mortality

(Yes) n = 126
Mortality

(No) n = 1232 P

Age (years), median (quartiles) 70 (62, 77) 75 (69, 82) 70 (62, 76) <.001

  Age ≥ 75, n (%) 449 (32) 66 (52) 364 (30) <.001

  Age between 65 and 74, n (%) 526 (37) 39 (31) 471 (38) .11

  Age ≥ 65, n (%) 975 (69) 105 (83) 835 (68) <.001

Gender (Female), n (%) 669 (48) 53 (42) 597 (49) .2

Antithrombotics, n (%) ​ ​ ​ .004

  None 152 (11) 23 (18) 127 (10) ​

  Antiplatelets 70 (5.0) 2 (1.6) 65 (5.3) ​

  Apixaban 263 (19) 19 (15) 228 (19) ​

  Dabigatran 45 (3.2) 3 (2.4) 42 (3.4) ​

  Edoxaban 314 (22) 26 (21) 281 (23) ​

  Rivaroxaban 448 (32) 38 (30) 393 (32) ​

  VKA 120 (8.5) 15(12) 96 (7.8) ​

Coronary artery disease, n (%) 592 (42) 55 (44) 515 (42) .7

Myocardial infarction, n (%) 206 (15) 20 (16) 181 (15) .7

Peripheral artery disease, n (%) 41 (2.9) 5 (4.0) 36 (2.9) .6

Rheumatic heart disease, n (%) 13 (0.9) 1 (0.8) 12 (1.0) >.9

Dyslipidemia, n (%) 247 (18) 10 (7.9) 228 (19) .003

Hyperthyroidism, n (%) 59 (4.2) 4 (3.2) 54 (4.4) .5

Congestive heart failure, n (%) 254 (18) 43 (34) 194 (16) <.001

Hypertension, n (%) 1010 (72) 87 (69) 838 (68) .9

Systolic blood pressure >160 mm Hg, n (%) 217 (15) 29 (23) 182 (15) .016

Diabetes mellitus, n (%) 454 (32) 47 (37) 393 (32) .2

Previous stroke/systemic embolism, n (%) 131 (9.3) 12 (9.5) 112 (9.1) .9

Vascular pathology, n (%) 299 (21) 31 (25) 254 (21) .3

Abnormal kidney function, n (%) 124 (8.8) 24 (19) 96 (7.8) <.001

Abnormal liver function, n (%) 15 (1.1) 2 (1.6) 13 (1.1) .6

Bleeding history or diathesis, n (%) 62 (4.4) 6 (4.8) 53 (4.3) .8

Unstable INR, n (%) 49 (3.5) 3 (2.4) 46 (3.8) .6

Alcohol, n (%) 26 (1.9) 2 (1.6) 23 (1.9) >.9

Use of bleeding-risk medications, n (%) 448 (32) 45 (36) 395 (32) .4

Hemoglobin (g/dL) 13.4 (12.0, 14.6) 11.8 (10.6, 14.0) 13.5 (12.2, 14.6) <.001

Platelet count (10³/µL) 236 (197, 284) 222 (177, 272) 239 (200, 286) .067

Creatinine (mg/dL) 0.91 (0.77, 1.11) 1.09 (0.85, 1.27) 0.90 (0.76, 1.10) ​<.001

LDL (mg/dL) 101 (80, 130) 81 (64, 105) 102 (81, 130) .004

Left atrial diameter (mm) 45 (40, 50) 47 (43, 51) 44 (40, 49) <.001

LVEF (%) 55 (50, 60) 55 (40, 60) 57 (50, 60) .001

Previous AF related treatment, n (%) ​ ​ ​ ​

  Rhythm control 201 (15) 8 (6.6) 189 (16) .008

  Rate control 1065 (77) 88 (73) 927 (77) .3

  Electrical cardioversion 67 (4.9) 5 (4.1) 61 (5.1) .7

  Pharmacological cardioversion 147 (11) 9 (7.4) 131 (11) .2

  Catheter ablation 42 (3.0) 3 (2.5) 38 (3.2) >.9

  Device therapy 25 (1.8) 2 (1.7) 22 (1.8) >.9
Eighty-four patients with unknown vital status were not included in the table.
AF, atrial fibrillation; VKA, vitamin K antagonist.
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to the 75th percentile, 62.3-77.3 years) was associated with a 
more than 2-fold higher hazard of death (HR 2.33; 95% CI 1.74-
3.13; P < .001), and its chi‐square statistic (31.4) reflected the 
greatest variable importance. Congestive heart failure (HR 
2.62; 95% CI 1.76-3.88; P < .001; chi‐square 22.9) and diabe-
tes mellitus (HR 1.73; 95% CI 1.16-2.58; P = .007; chi‐square 7.2) 
were the next most influential predictors. In contrast, sex, 
hypertension, vascular pathology, prior stroke/SE, and past 
bleeding showed no independent association with mortality. 
Among AF subtypes, persistent AF carried the highest risk 
relative to permanent AF (HR 2.26; 95% CI 1.17-4.37; P = .033; 
chi‐square 10.5), whereas newly diagnosed, paroxysmal, and 
long‐standing persistent forms did not significantly alter risk. 
Finally, antithrombotic strategy ranked fourth in importance 
(chi‐square 13.4; P = .031 overall): lack of anticoagulation (HR 
2.22; 95% CI 1.25-3.92) and VKA use (HR 1.92; 95% CI 1.09-3.37) 
were each linked to higher mortality compared with NOAC 
therapy (Table 2).

To explore unadjusted associations, it was found that both 
CHA₂DS₂-VASc and HAS-BLED scores exhibit threshold 
effects for mortality and thromboembolic risk, but not for 
bleeding. In the upper row (panels A–C), CHA₂DS₂-VASc 
points below approximately 2 carry minimal change in haz-
ard, whereas an interquartile‐range increase in score (from 
the 25th to the 75th percentile) corresponds to a 36% higher 
unadjusted risk of all‐cause death (HR 1.36; 95% CI 1.08-1.71; 
P = .002) and an 81% higher risk of stroke or SE (HR 1.81; 95% 

CI 1.04-3.14; P = .021). By contrast, the bleeding curve remains 
essentially flat across the same CHA₂DS₂-VASc range (HR 
1.04; 95% CI 0.58-1.87; P = .947), indicating no clear relation-
ship. In the lower row (panels D-F), a similar pattern emerges 
for HAS-BLED: an interquartile rise from score 1 to 2 predicts 
a 47% increase in mortality risk (HR 1.47; 95% CI 1.21-1.79; P 
< .001) and a 47% increase in stroke/SE risk (HR 1.47; 95% CI 
1.02-2.12; P = .037), yet again without a significant uptick in 
major bleeding (HR 1.05; 95% CI 0.68-1.62; P = .778) (Figure 2).

DISCUSSION

This prospective nationwide cohort study provides con-
temporary data on the demographic characteristics, risk 
profiles, treatment patterns, and clinical outcomes of 1659 
Turkish patients with NVAF enrolled between July 2020 and 
October 2022. The current findings reflect a broad spectrum 
of thromboembolic and bleeding risks, diverse AF pheno-
types, and varying symptom burdens, aligning closely with 
international registries while highlighting distinct regional 
trends.17-19

Our cohort exhibited intermediate event rates compared 
with historical national data and recent international reg-
istries.8,9,19 Specifically, the 1-year stroke/TIA rate (~2%) was 
notably lower than the earlier Turkish TRAF study (~6.9%) 
yet remained higher compared to recent European EORP-AF 
registry (~0.7%).20,21 This improvement likely stems from 
increased adherence to guideline-driven anticoagulation 
practices, particularly the rising use of non-vitamin K antag-
onist oral anticoagulants (NOACs). Nonetheless, the persis-
tent gap with contemporary European cohorts underscores 
ongoing opportunities for optimizing stroke prevention 
through improved risk-factor management and enhanced 
adherence to anticoagulation regimens.

Similarly, the all-cause mortality rate (~6-7% annually) 
observed in this cohort occupies an intermediate position—
lower than historical Turkish data (TRAF, 11.5%) but higher 
compared to recent European data (EORP-AF, 5.2%).20,21 
Factors such as differences in patient age, comorbid condi-
tions, and healthcare delivery models may account for this 
disparity. Importantly, these results reinforce the protective 
effect of NOAC use over VKAs, as patients on NOAC ther-
apy exhibited better outcomes, a finding consistent with 
international observations, including GARFIELD-AF and 
EORP-AF registries.9,21

Regarding major bleeding events (~2% per year), these find-
ings are broadly similar to both historical national (TRAF, 
2.0%) and recent European data (EORP-AF, 2.3%), indicating 
that modern anticoagulation strategies in Türkiye effectively 
manage bleeding risks at acceptable levels.20,22 Notably, the 
timing of events revealed a higher incidence during the initial 
6 months post-enrollment, underscoring the necessity for 
intensified patient monitoring and support during the early 
treatment phase.

Treatment patterns in the current cohort strongly 
reflected current European Society of Cardiology 
(ESC) guidelines, with widespread anticoagulant use 
among high-risk patients, predominantly NOACs.14 This 

Table 2.  Factors Associated with All-Cause Mortality

Variables HR
Lower 
95% CI

Upper 
95% CI P

Chi-
square

Age (from 62.3 to 77.3 
years)

2.33 1.74 3.13 <.001 31.4

Gender (female sex) 0.89 0.61 1.30 .543 0.37

Diabetes (yes) 1.73 1.16 2.58 .007 7.2

Hypertension (yes) 0.74 0.48 1.13 .161 1.96

Congestive heart failure 
(yes)

2.62 1.76 3.88 <.001 22.9

Vascular pathology (yes) 0.98 0.63 1.51 .912 0.01

Previous Stroke/SE (yes) 0.83 0.44 1.54 .556 0.35

Past bleeding (yes) 1.24 0.54 2.87 .608 0.26

AF type (ref: 
Permanent)

​ ​ ​ .033 10.5

  Newly diagnosed 1.89 1.16 3.11 ​ ​

  Paroxymal 1.18 0.66 2.08 ​ ​

  Persistent 2.26 1.17 4.37 ​ ​

 � Long-standing 
persistent

1.28 0.51 3.22 ​ ​

Antithrombotic 
(ref: NOAC)

​ ​ ​ .031 13.4

  None 2.22 1.25 3.92 ​ ​

  Antiplatelets 0.40 0.09 1.66 ​ ​

  VKA 1.92 1.09 3.37 ​ ​
AF, atrial fibrillation; HR, hazard ratio; NOAC, non-vitamin K 
antagonist oral anticoagulant; SE, systemic embolism; VKA, vitamin K 
antagonist.
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represents a significant shift from earlier practices domi-
nated by VKAs, underscoring an evolution toward safer 
and more effective therapies. Compared to EORP-AF 
(2017-2018), where NOAC use was 33%, this study reported 
a much higher rate (65%), highlighting improved guideline 
adherence and increased NOAC availability in Türkiye.23 
This transition likely contributed to the observed reduc-
tion in thromboembolic events. Furthermore, the cur-
rent analysis reaffirmed the prognostic importance of 
AF subtypes. Persistent and permanent AF were associ-
ated with higher morbidity and mortality compared to 
paroxysmal AF, aligning with findings from EORP-AF and 
other international registries.24-26 Thus, AF subtype should 
continue to inform risk stratification and management 
strategies beyond standard risk scores. Risk stratification 
tools—CHA₂DS₂-VASc and HAS-BLED scores—demon-
strated moderate predictive value, effectively identifying 
patients at very low risk of events, thus validating their 
continued use per ESC guidelines.14

Clinical implications of this study highlight the tangible ben-
efits of modern NVAF management strategies, particularly 
widespread anticoagulation with NOACs, in reducing stroke 
risk. However, the notable residual annual mortality (~6%-
7%) emphasizes that comprehensive AF care must extend 
beyond anticoagulation to include rigorous risk-factor 

modification, symptom management, and targeted rhythm 
or rate control interventions.

Strengths of this study include its large sample size, nation-
wide scope covering diverse geographic regions, and a rigor-
ous prospective design with a comprehensive data collection 
strategy over a substantial 2-year follow-up period. These 
factors enhance the generalizability and relevance of these 
findings. Nevertheless, the current study has several limi-
tations. First, its observational nature precludes definitive 
causal conclusions. Additionally, the 2-year follow-up, while 
informative, may not fully capture long-term outcomes. 
Potential biases arising from center selection and variability 
in data adjudication could influence results, limiting gener-
alizability. Detailed socio-economic and educational factors 
influencing treatment adherence and outcomes were not 
extensively captured. These considerations underline the 
importance of cautious interpretation and the need for con-
tinued, longer-term research.

CONCLUSION

In conclusion, the large-scale, multicenter Turkish cohort 
demonstrates significantly improved outcomes compared to 
historical national data, aligning closely with international 
registries, driven predominantly by increased NOAC utiliza-
tion and guideline-concordant practices. However, residual 

Figure 2.  Association between risk scores and clinical outcomes: (A) Hazard ratio (HR) and 95% CI for all-cause mortality with 
changes in CHA₂DS₂-VASc score from 2 to 4. (B) HR and 95% CI for stroke/systemic embolism with changes in CHA₂DS₂-VASc score 
from 2 to 4. (C) HR and 95% CI for major bleeding with changes in CHA₂DS₂-VASc score from 2 to 4. (D) HR and 95% CI for all-cause 
mortality with changes in HAS-BLED score from 1 to 2. (E) HR and 95% CI for stroke/systemic embolism with changes in HAS-BLED 
score from 1 to 2. (F) HR and 95% CI for major bleeding with changes in HAS-BLED score from 1 to 2.
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morbidity and mortality highlight the need for continued 
emphasis on comprehensive AF management strategies. 
These findings provide a valuable benchmark for Türkiye and 
contribute to global efforts toward evidence-based NVAF 
care optimization.
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