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Abstract

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia and is associated with a significantly
increased risk of thromboembolic events, particularly ischemic stroke. The CHA>DS.-VASc score is widely used
for stroke risk stratification and represents a cornerstone in clinical decision-making regarding anticoagulation
therapy. This paper reviews the structure, pathophysiological mechanisms, and clinical relevance of the score,
while also discussing its limitations and integration with HAS-BLED score. Emerging factors such as
inflammation, atrial remodeling, and genetic predisposition are also analyzed. Future perspectives focus on
personalized medicine and novel anticoagulant strategies.
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Introduction

Atrial fibrillation (AF) is one of the most prevalent cardiac arrhythmias worldwide and
represents a major cause of morbidity and mortality. Its clinical importance is mainly related
to the increased risk of thromboembolic events, particularly ischemic stroke. Patients with AF
have a fivefold increased risk of stroke compared to the general population. Therefore, accurate
risk stratification is essential in guiding preventive strategies, especially anticoagulation
therapy. The CHA2DS>-VASc score has emerged as the most widely used tool for assessing
stroke risk in patients with non-valvular AF.

CHA:DS:-VASc Score Structure and Clinical Application

Table 1. CHA2DS:-VASc Score components
Risk Factor Points

Congestive heart failure / LV | 1
dysfunction
Hypertension

Age >75 years

Diabetes Mellitus
Stroke/T1A/thromboembolism
Vascular Disease

Age 65-74

Female Sex 1
The CHA2DS2-VASc score is a validated clinical tool used to estimate the risk of stroke in
patients with non-valvular atrial fibrillation. It incorporates major clinical risk factors including
congestive heart failure, hypertension, age, diabetes mellitus, prior stroke or transient ischemic
attack, vascular disease, and sex category.
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This scoring system allows classification of patients into low, intermediate, and high-risk
categories, facilitating clinical decision-making regarding anticoagulation therapy. As
illustrated in Figure 2, the risk of stroke increases progressively with higher CHA2DS>-VASc
scores. Patients with low scores are generally considered at low risk, whereas those with higher
scores benefit significantly from oral anticoagulant therapy.
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Figure 2. Stroke risk categories based on CHA.DS.-VASc score
In clinical practice, the CHA2DS.-VASc score is frequently used in combination with the HAS-
BLED score to achieve a balanced therapeutic approach. This combined assessment allows
clinicians to weigh the benefits of stroke prevention against the potential risk of bleeding.
The HAS-BLED score provides a practical tool for estimating bleeding risk in patients

receiving anticoagulation therapy and helps identify modifiable risk factors that can be
addressed to improve patient safety.
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Figure 3.Balance between thromboembolic risk (CHA2DS>-VASc) and bleeding risk (HAS-BLED)

Despite its widespread use, the CHA2DS2-VASc score has certain limitations, particularly in
accurately capturing individual variability and dynamic changes in patient risk over time.
Therefore, clinical judgment remains essential in guiding treatment decisions.

Valvular and Non-valvular Atrial Fibrillation

Atrial fibrillation is clinically classified into valvular and non-valvular types, a distinction that
is crucial for therapeutic decision-making.

Valvular AF is primarily associated with mechanical heart valves or moderate to severe mitral
stenosis of rheumatic origin. These patients have a high thromboembolic risk and require
anticoagulation with vitamin K antagonists such as warfarin.

In contrast, non-valvular AF represents the majority of cases and is not associated with
significant valvular disease. In these patients, DOACs have become the preferred treatment
due to their comparable or superior efficacy and lower risk of intracranial bleeding.

279



2026 International Congress "From Research to Application”, 20 May 2026, University of Tetova, Tetova, North Macedonia

This distinction is essential because the CHA2DS.-VASc score has been validated mainly in
patients with non-valvular AF.

Limitations of CHA:DS:-VASc Score

Although CHA2DS,-VASc is a widely validated and clinically useful tool, it has several
important limitations.

One major limitation is that it is based solely on simple clinical parameters and does not include
laboratory biomarkers or advanced imaging findings such as left atrial function, fibrosis, or
inflammatory markers. This may lead to underestimation or overestimation of risk in certain
patients.

Furthermore, the score is not biologically dynamic, as it does not continuously reflect changes
in patient risk over time unless recalculated manually.

Another debated limitation is the role of female sex as a risk factor, which may act more as a
risk modifier rather than an independent predictor, potentially leading to overestimation in low-
risk patients.

Additionally, the score does not fully account for biological heterogeneity, including genetic
predisposition, systemic inflammation, and advanced structural changes in the atrium, all of
which may significantly influence thromboembolic risk.

Emerging Risk Factors Beyond Traditional Models

Recent studies suggest that additional factors may improve thromboembolic risk prediction
beyond traditional scoring systems.

Left atrial remodeling, characterized by structural and functional changes, has been associated
with increased thromboembolic risk.

Inflammation also plays a key role in atrial fibrillation by promoting a prothrombotic state and
contributing to atrial structural changes.

Biomarkers such as high-sensitivity C-reactive protein (hs-CRP) have been linked to the
presence of atrial thrombi, suggesting their potential role in risk assessment.

Genetic factors have also been identified as contributors to AF susceptbility and
thromboembolic risk, opening new perspectives for personalized medicine.

Interaction Between Inflammation and Thrombosis

Inflammation plays a crucial role in the pathogenesis of atrial fibrillation and
thromboembolism. Activation of immune cells and release of pro-inflammatory mediators
contribute to endothelial dysfunction, hypercoagulability, and thrombus formation.

This interaction promotes structural and functional remodeling of the left atrium and increases
the risk of embolic events, particularly stroke. Understanding these mechanisms may lead to
the development of novel therapeutic strategies targeting inflammation in AF.
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Genetics and Atrial Fibrillation

Genetic factors contribute significantly to the development of atrial fibrillation and its
complications. Variations in genes related to ion channels, cardiac structure, and coagulation
pathways influence both disease susceptibility and thromboembolic risk.

Pharmacogenomics is particularly relevant in anticoagulation therapy, especially regarding
warfarin metabolism, where genetic variations may affect drug response and dosing.

Future integration of genetic data into clinical practice may allow more precise and
individualized risk stratification and treatment strategies.

Future Perspectives

Although CHA:DS>-VASc remains the standard tool for thromboembolic risk assessment,
ongoing research focuses on improving its predictive accuracy through the integration of
biomarkers, imaging techniques, and personalized medicine approaches.

Technologies such as wearable devices and implantable monitors may enhance early detection
of atrial fibrillation and improve stroke prevention strategies.

Artificial intelligence and dynamic risk assessment models represent promising tools for
optimizing clinical decision-making in the future.

Conclusion

The CHA-DS,-VASc score remains a fundamental tool for thromboembolic risk stratification
in patients with non-valvular atrial fibrillation and plays a crucial role in guiding
anticoagulation therapy.

Despite its simplicity and clinical utility, it has important limitations, particularly in
individualized risk assessment. Therefore, it should be used in combination with clinical
judgment and additional risk factors such as inflammation, atrial remodeling, and genetic
predisposition.

Future developments in personalized medicine and advanced diagnostic tools are expected to
improve risk prediction and optimize patient management
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