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ABSTRACT

Objective: To evaluate the effectiveness of the most popular risk scores (CHADS2, CHA2DS2-VASc, and ATRIA scores) in predicting stroke
events in patients with non-valvular atrial fibrillation (NVAF) who were already receiving oral anticoagulant therapy (OAT).

Study Design: An observational study.

Place and Duration of the Study: Department of Cardiology, Ataturk Research and Training Hospital, Izmir Katip Celebi University, Izmir,
Turkiye, from January 2020 to December 2023.

Methodology: Patients with NVAF who were on OAT were divided into two groups. Group 1 consisted of patients who had not experienced a
stroke while on OAT, and Group 2 consisted of patients who had experienced at least one stroke while on OAT at the time of inclusion. Contin-
uous variables were presented as mean or median values and were compared using Student’s t-test or Mann-Whitney U test, depending on the
type of data distribution.

Results: There were 162 patients in Group 1 and 129 patients in Group 2, the majority being females. The median age of patients was 76 years
(IQR: 71-82) in Group 1 and 75 years (IQR: 68-81) in Group 2. Comorbidities were statistically similar in both groups except for hyperlipidemia.
Treatment for atrial fibrillation (AF) was also statistically similar in both groups. The CHA2DS2-VASc and ATRIA stroke scores showed statistically
significant differences between the groups. In univariate analysis, hyperlipidemia and ATRIA stroke score were >8, and in multivariate analysis,
only ATRIA stroke score was >8, which showed a correlation with estimating the risk of ischaemic stroke (IS) events under oral anticoagulation
(OAC). The ATRIA stroke score showed a strong correlation Spearman’s rho test and in the ROC curve.

Conclusion: The CHA2DS2-VASc, CHADS, and ATRIA risk scores have proven effective in primary IS prophylaxis. The ATRIA stroke score system
for secondary prevention appears to be more effective than the most popular score systems.
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INTRODUCTION

Stroke is one of the leading causes of disability and death, with
atrial fibrillation (AF) being a major risk factor for this condition.
AF can be divided into two groups: Valvular AF and non-valvular
AF (NVAF).! In patients with NVAF, non-vitamin K oral anticoagu-
lants (NOACs) or vitamin K-antagonist oral anticoagulants
(VKAOCs) can be used as oral anticoagulation therapy (OAT) to
lowertherisk ofischaemicstroke (IS).*?

Correspondence to: Dr. Emre Ozdemir, Department of
Cardiology, Ataturk Research and Training Hospital, Izmir
Katip Celebi University, Izmir, Turkiye

E-mail: emreozdemir27@yahoo.com.tr

Received: January 16, 2025; Revised: April 18, 2025;
Accepted: May 21, 2025

DOI: https://doi.org/10.29271/jcpsp.2025.06.712

Observational studies have shown that approximately 10-30%

of strokes in AF patients occur while on OAT, putting thisgroup ata

high risk of morbidity and mortality due to high rates of IS recur-
2

rence.

Potential underlying causes for this situation may includeinter-
ruption of oral anticoagulation (OAC), inappropriate OAC dosing,
and the presence of additional risk factors.’ Various scoring
systems, such as CHADS2, CHA2DS2-VASc, and ATRIA stroke
scores, are useful for determining additional risk factors.* Some
studies have shown that the ATRIA stroke score is better at
predicting stroke in patients while on OAT compared to CHADS2
and CHA2DS2-VAScscores.’

This score system can also be used for primary prevention in
patients with NVAF. However, there are limited data on stroke risk
calculationin patients with NVAF whoare already on OAT.
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This study aimed to evaluate the effectiveness of the most
popular risk scores (CHA2DS2-VASc and ATRIA stroke scores)
along with clinic and laboratory parameters in predicting stroke
eventsinpatientswithNVAF whoarealready on OAT.

METHODOLOGY

Patients were scanned on OAT due to NVAF from January
2020 to December 2023 at the Department of Cardiology,
AtaturkResearchandTrainingHospital, IzmirKatip CelebiUniver-
sity, lzmir, Turkiye. All data collected were retrospective and
consecutive. Twenty-one patients were excluded because of
insufficient data documenting stroke history. Patients were
divided into two groups. Group 1 consisted of patients who had
no stroke on OAT, and Group 2 consisted of patients who had at
leastone stroke on OAT atthetime ofinclusion.

The study variables included Diabetes Mellitus (regulated blood
glucosewithatleastone hypoglycemicagent), arterialhyperten-
sion (regulated blood pressure with at least one antihyperten-
sive), coronary artery and carotid artery diseases (coronary
lesion >50%), chronic kidney disease (persistent abnormalities
inkidney structure orfunction for more than three months, mani-
festing as either low GFR or the presence of a marker of kidney
damage), atrial fibrillation (documented any atrial fibrillation
period), left ventricular ejection fraction (LVEF), age, haemo-
globin (Hb), and thyroid-stimulating hormone levels were
noted.® In patients who underwent VKAOC, an international
normalisedratio (INR)of2.0to3.0andanannualtimeinthether-
apeutic range (TTR) above 70% were considered appropriate
treatments. For NOACs patients, the agent used as described
andsuggestedintheliterature was accepted asthe appropriate
treatment.’

The ATRIA stroke score is based on four age categories, prior
stroke, female gender, renal function, a history of diabetes,
congestive heart failure, and hypertension.’ The CHA2DS2-
VASc scoring system includes heart failure, hypertension, age,
diabetes mellitus, prior stroke, vascular disease, and female

Table I: Clinic and laboratory parameters of patients.

gender.” NVAF is accepted as AF in patients with moderate-to-
severe mitral stenosis of rheumatic origin or mechanical pros-
thetic valve replacement.'*"

Statistical analyses were conducted using the Statistical
Package for Social Sciences 15.0 software (SPSS, Chicago, IL,
USA). The Kolmogorov-Smirnov test was utilised to determine if
the data followed a normal distribution. Continuous variables
were reported as mean (standard deviation, SD) or median
(interquartile range, Q1-Q3) values and were compared using
either Student’s t-test or Mann-Whitney U test, depending on
the data distribution. Variables with a p-value of <0.1 in the
comparative analysis were included in the univariate analysis.
Variables with a p-value of <0.05 were further evaluated using
multivariate logistic regression analysis. The correlation
between risk scores and cognitive function was assessed using
Spearman’srhotest. The predictive value of the risk scores was
determined through receiver operator analysis, and the area
under the curve of the risk scores was compared using the
Delong test. A p-value of <0.05 was considered statistically
significant.

RESULTS

In the current study, 312 patients on OAT due to NVAF were
scanned from January 2020 to December 2023. Twenty-one
patients were excluded due to insufficient data. There were 162
patientsinGroup 1,and 129 patientsin Group 2.

In the present study’s population, the stroke rate on OAT was
44.3%, with afemale dominance 0f 99 (61.1%) patients in Group
1and 88(68.2%) in Group 2 (p = 0.209). The median age was 76
(IQR:71-82)yearsinGroupland 75 (IQR:68-81)yearsin Group 2
(p = 0.181). Comorbidities were statistically similar in both
groups, except for hyperlipidemia, which was 17 (10.5%)
patientsin Group 1and 32 (24.8%)inGroup 2 (p =0.001, Tablel).
Appropriate treatment for AF was statistically similar in both
groups (Table ).

Variables Group 1 Group 2 p-value

CVE (-) CVE (+)

n =162 n =129

n (%) n (%)
Female gender n (%) 99 (61.1%) 88 (68.2%) 0.209
Age median (IQR) 76 (71-82) 75 (68-81) 0.181
Arterial hypertension 131 (81.3%) 102 (79%) 0.625
Coronary arterial disease 45 (27.9%) 24 (18.1%) 0.063
Ejection fraction % 60 (52-60) 60 (860-60) 0.089
median (IQR)
Diabetes mellitus 60 (37.2%) 53 (41%) 0.508
Hyperlipidemia 17 (10.5%) 32 (24.8%) 0.001
Chronic kidney disease 12 (7.4%) 7 (5.5%) 0.497
Smoking 13 (8.0%) 9 (6.9%) 0.912
Cancer 7 (4.3%) 9 (6.9%) 0.323
Valve replacement 1(1.2%) 1(0.7%) 0.622
Coagulation disorder 1(0.6%) 0 0.371
Carotid arterial disease 4 (2.4%) 4 (3.1%) 0.497
Appropriate treatment 102 (62.9%) 92 (71.3%) 0.133
Thyroid stimulating hormone mU/L median (IQR) 1.3 (0.8-1.99) 1.41 (0.88-2.45) 0.306
Hemoglobine g/dL median (IQR) 12.5(11.13.65) 12.5(10.8-13.9) 0.660
CHA2DS2-VASc score 4 (3-4) 5 (5-6) <0.001
ATRIA stroke score 7 (5-8) 10 (9-11) <0.001

Continuous variables were presented as median (interquartile range, Q1-Q3) values and were compared with Mann-Whitney U test depending on the type of data
distribution. Qualitative variables were presented as frequencies and percentages and were compared with Chi-square test.
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Table II: Distribution of anticoagulant medical treatment for both groups.

Variables Group 1 Group 2 p-value Variables Group 1 Group 2 p-value
CVE (-) CVE (+) CVE (-) CVE (+)
n =162 n =129 n =162 n =129
n (%) n (%) n (%) n (%)
Warfarin 58 (33.8%) 51 (39.5%) 0.312 Rivaroxaban 42 (40.4%) 25 (32.1%) 0.535
Edoxaban 8 (7.7%) 8(10.2%)
Apixaban 29 (27.9%) 21 (27%)
NOAC 104 (66.2) 78 (60.5%) Dabigatran 25 (24.0%) 24 (30.7%)

Variables were presented as frequencies and percentages and were compared with Chi-square test.

Table IlI: Analysis for estimating ischaemic stroke development despite oral anticoagulant therapy in patients with non-valvular atrial

fibrillation.
Variable Univariate analysis Multivariate analysis
HR 95% CI p-value* HR 95% Cl p-value**
Hyperlipidemia 2.974 1.470 5.311 0.002 1.717 0.740 3.983 0.208
ATRIA stroke score (>8) 25.256 13.580 46.970 <0.001 23.724 12.711 4.4278 <0.001
Ejection fraction 1.025 0.999 1.052 0.057 - - -

*p-values were determined with univariate logistic regression analysis. **p-values were determined with multivariate logistic regression analysis.
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Figure 1: ATRIA stroke score and recurrent stoke correlation.
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Figure 2: The ROC curve of risk score and recurrent stroke events. Area
under curve (AUC) of ATRIA stroke score is 0.831 with 0.782-0.872, 95%
confidence interval, p-value <0.001 and AUC of CHA2DS2-VASc score is
0.842 with 0.795-0.882, 95% confidence interval, p-value <0.001.

The appropriate treatment of NOAC and VKA in both groups
was similar, with subgroups of NOAC (Rivaroxaban, Edoxaban,
Apixaban, Dabigatran) types distributed statistically similarly
in both groups (Table I1).

In the current study, the authors evaluated the most popular
risk scores (CHA2DS2-VASc, Atria stroke scores). The
CHA2DS2-VASc score median was four (IQR: 3-4) in Group 1
and five (IQR: 5-6) in Group 2 with p <0.001. In univariate
analysis for estimating ischaemic stroke development despite
OAT in patients with NVAF, the hazard ratio (HR) was 2.974,
95% confidence interval (Cl) was 1.470-5.311, p-value was
0.002 for hyperlipidemia, and HR: 25.256, 95% ClI:
13.580-46.970, p <0.001 for ATRIA stroke score over 8 points
(Table 111). Also, in multivariate analysis for estimating
ischaemic stroke development despite OAT in patients with
NVAF, HR: 23.724, 95% CI: 12.711-4.4278, p <0.001 for ATRIA
stroke score over 8 points (Table IlI).

Spearman’s rho correlation analysis evaluated all score
systems, where the CHA2DS2-VASc score reached a moderate
positive correlation with recurrent stroke events (rho: 0.591, p
<0.001 and rho: 0.609, p <0.001). ATRIA stroke score had a
strong correlation with rho: 0.671 and p <0.001. Supported by
this data, the logarithmic increase of recurrent stroke and
ATRIA stroke risk score can also be seen in Figure 1.

In the ROC curve as seen in Figure 2, HR: 0.842, Cl:
0.795-0.882, p <0.001 for CHA2DS2-VASc score; HR: 0.900,
95% Cl: 0.859-0.932, p <0.001 for ATRIA stroke score were
detected (Figure 2). When the authors compared these AUC
values, the AUC of ATRIA stroke score was different from the
CHA2DS2-VASc score (p = 0.04, Figure 2).

DISCUSSION
IS is a significant cause of mortality and morbidity.! AF is

associated with approximately one-third of IS cases.”” NOACs
and Vitamin K antagonists (VKA) are common treatment
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strategies for stroke prevention in NVAF.® However, patients

with AF may still experience IS despite OAT. Randomised

clinical trials, real-life studies, and meta-analyses have shown

failure of oral anticoagulants in 1-2% of NVAF patients per
13-15

year.

In this study, the median age was 75 years for Group 1 and 76
years for Group 2. These data are similar but slightly higher
than studies by Khanevski et al. and Kocaman et al. There was
a female predominance in this study, while the studies by
Khanevski et al. and Kocaman et al. showed male gender
dominance.®” These differences may be due to the study
centre being a referral centre for the Aegean region, resulting
in a cohort of more complicated patients.

The stroke rate on OAT in this study was 44.3%. This rate is
higher than the 26.4% reported in a meta-analysis and the
43.7% reported in a study from Sweden by Eriksson and
Olsson.'™* This higher rate may be attributed to the limited
socio-cultural status of the cohort, despite appropriate
treatment rates in the population.

Hypertension was found to be the strongest factor for IS in the
present study, aligning with findings from Khanevski et al.*®
Study by Kolmos et al. showed diabetes mellitus, coronary
heart disease, and smoking as the risk factors.”® In this study,
a statistical difference was found in hyperli-pidemia between
Group 1 and 2 (Table I).

For clinicians, the CHA2DS2-VASc and ATRIA stroke score
systems are frequently used to stratify the stroke risk in
patients with AF. There are different studies about risk scores,
with the most revealing that the CHA2DS2-VASc and ATRIA
stroke score are effective in predicting IS in patients with AF.
Van Dem Ham et al.’s and Paciaroni et al.'s studies showed an
independent association between a high CHA2DS2-VASc score
and 1S.2+%

On the other hand, another study showed no significant
association between the risk of recurrent ischaemic stroke or
any stroke with CHADS2, CHA2DS2-VASc, and ATRIA scores.*

In this study, CHA2DS2-VASc and ATRIA stroke scores had
statistical significance in IS under OAC (Table I). The authors
also found that hyperlipidemia and an ATRIA stroke score >8
had a correlation with estimating the IS event in univariate
analysis, and only an ATRIA stroke score >8 in multivariate
analysis (Table Ill). The ATRIA stroke score had a strong
correlation in Spearman's rho test and in the ROC curve
(Figure 1). These data are valuable as these are the most
commonly used scores for clinicians.

The main limitation of this study was being a single-centre
study and in retrospective cohort.

To the best of the authors’ knowledge, this is the first study to
evaluate the effectiveness of popular IS score systems in NVAF

for secondary prevention of IS. However, the present study has
a limited population, and larger studies are needed on this
subject.

CONCLUSION

Although the usage of NOACs has improved the ability to
prophylactically prevent IS in NVAF, predicting which
patients will experience IS despite appropriate OAC
treatment and monitoring them more closely remained an
issue. The CHA2DS2-VASc, CHADS, and ATRIA stroke scores
have proven themselves in primary IS prophylaxis. The
ATRIA stroke score system for secondary prevention appears
to be more effective than the most popular score systems.
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