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Background: Atrial fibrillation (AF), a potential trigger for stroke development, is considered a modifiable condition that can halt complications, decrease mortality, and prevent morbidity. The CHA₂DS₂-VASc and HAS-BLED scores are categorized as risk assessment tools used to estimate the risk of thrombosis development and assess major bleeding among atrial fibrillation patients.



Objectives: Our study aims to assess the adherence to post-discharge treatment recommendations according to CHA₂DS₂-VASc score risk group and evaluate the impact of CHA₂DS₂-VASc score and HAS-BLED score risk categories on death, length of hospital stay, complications, and hospital readmission among United Arab Emirates (UAE) patients.



Methods: This was a multicenter retrospective study conducted from November 2022 to April 2023 in the United Arab Emirates. Medical charts for AF patients were assessed for possible enrolment in the study.



Results: A total number of 400 patients were included with a mean age of 55 (±14.5) years. The majority were females (67.8%), and most had high CHA₂DS₂-VASc and HAS-BLED scores (60% and 57.3%, respectively). Our study showed that adherence to treatment recommendations upon discharge was 71.8%. The bivariate analysis showed that patients with a high CHA₂DS₂-VASc score had a significantly higher risk of death (p-value of 0.001), hospital readmission (p-value of 0.007), and complications (p-value of 0.044) vs. the low and moderate risk group with a p-value of <0.05. Furthermore, our findings showed that the risk of death (0.001), complications (0.057), and mean hospital stay (0.003) were significantly higher in the high HAS-BLED risk score compared to both the low- and moderate-risk categories. Hospital stay was significantly higher in CHA₂DS₂-VASc and HAS-BLED high-risk score categories compared to the low-risk score category with a p-value of <0.001.



Conclusion: Our study concluded that the adherence to treatment guidelines in atrial fibrillation patients was high and showed that patients received the most effective and patient-centered treatment. In addition, our study concluded that the risk of complications and mortality was higher in high-risk category patients.
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Introduction

Atrial fibrillation (AF), an abnormal rhythm in the atria, is associated with significant morbidity and mortality (1). AF is considered the leading cause of stroke development (2) and is the most prevalent type of arrhythmia, affecting up to 33.5 million people worldwide with a prevalence of 2.5%–3.5% according to the Global Burden of Disease (3). Typical symptoms reported by patients include dyspnea, chest discomfort, dizziness, fatigue, and palpitations (4). The majority of the patients suffer from a bad quality of life manifested through depression, anxiety, and notable limitations in their social and physical activities (5). The treatment of AF encompasses treating hypertension, controlling hyperglycemia, and managing dyslipidemia.1 In patients with further risk factors for stroke development, oral anticoagulants (OACs) are considered an integral aspect of the management.

Non-adherence to the treatment recommendations can result in disease exacerbation and hospitalization. Multiple factors hinder compliance with the treatment recommendations including accurate assessment of the disease severity, requirement of regular follow-ups, comorbid conditions, hemodynamic stability status, and response to previous therapeutic regimens (6–8). Adherence to the treatment guidelines according to the CHA₂DS₂-VASc score is hindered due to the cost associated with the utilization of drugs, contraindications to medications, limited expertise in managing AF among healthcare professionals, poor access to certain medications, and loss to follow-up for further evaluation (9, 10).

According to the literature, despite recent advancements in AF treatment with the use of antithrombotics, the risk of recurrent hospitalization, cardiovascular complications, and death rate remain high (11, 12). Reasons for hospital readmission in AF are multifactorial and can include stroke development, bleeding progression, and concomitant disease exacerbation (13). Risk groups classified as intermediate and high CHA₂DS₂-VASc scores displayed elevated rates of comorbidities compared to those in the low-risk group, such as diabetes, hypertension, coronary heart disease (CHD), respiratory failure, hyperlipidemia, congestive heart failure (CHF), and valvular heart disease (14).

In the United Arab Emirates (UAE), the prevalence of cardiovascular disorders is high due to the increasing burden of established risk factors such as abdominal obesity, dyslipidemia, hypertension, and diabetes (15, 16). According to a previous study, the adherence to treatment guidelines was high among patients with comorbid uncontrolled diabetes and cardiovascular events; however, there is a need to assess adherence among cardiovascular patients with non-communicable diseases (17). In addition, studies conducted in Lebanon, Egypt, and Jordan assessed compliance with the guidelines among discharged patients, but there is limited data from the UAE (18–20). The study aimed to assess the adherence to treatment recommendations according to CHA₂DS₂-VASc score risk category and evaluate compliance to the management guidelines upon discharge from the hospital among AF patients. In addition, this study examined the correlation between the CHA₂DS₂-VASc score and HAS-BLED score risk categories on mortality rate, complication development, length of hospital stay, and hospital readmission status.



Methods


Study design and setting

This was a multicenter retrospective study conducted in the United Arab Emirates from November 2022 to April 2023. The medical records of AF patients admitted to the hospital between November 2015 and April 2023 were screened for enrolment in the study. A total of 440 medical charts were reviewed to assess the eligibility criteria, where 40 were excluded. The inclusion criteria included hospitalized adult patients with an AF diagnosis confirmed by a physician. The exclusion criteria included patients under 18 years of age, pregnancy, or medical charts with missing data (list of medical and medication history) that impede difficulty in calculating the HAS-BLED and CHA₂DS₂-VASc scores. Figure 1 shows a detailed study flowchart.
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FIGURE 1
Operational flowchart.




Sample size calculation

The required sample size was calculated using Epi Info software, considering a confidence level of 95% and a risk of error of 5%. Given that adherence to atrial fibrillation treatment is 50%, a minimal sample size of 385 participants is needed (21).



Study tool

The data collection process was performed by a registered pharmacist by identifying patients diagnosed with atrial fibrillation from the medical records. The data collection sheet was developed based on other studies conducted on AF patients (22–24).

The data collection sheet included different sections.

The first section gathered the sociodemographic and socioeconomic characteristics: age, gender, ethnic group, body mass index (BMI), drug or food allergy, cigarette smoking, length of hospital stays, and hospital care unit (coronary care unit, intensive care unit).

The second section included data about the type of atrial fibrillation (paroxysmal, persistent, permanent, and unknown) confirmed by a physician and other pertinent past medical history (hypertension, diabetes, renal/liver disease, dyslipidemia, stroke, vascular disease, congestive heart failure (CHF) and history of major bleeding.

The third section included an assessment of the CHA₂DS₂-VASc and HAS-BLED scores. The CHA₂DS₂-VASc score, a validated tool to assess the risk of stroke, was calculated based on the previous data collected from the medical records of patients using an online calculator.2 The CHA₂DS₂-VASc score was used to identify those who should receive anticoagulant treatment due to their significant mortality risk. This score assigns one point for factors such as congestive heart failure history with an ejection fraction of ≤40%, hypertension, diabetes mellitus, age >65 years, female sex, and history of vascular diseases (previous myocardial infarction, aortic plaque, or peripheral artery disease) and two points for patients with a history of stroke, thromboembolism, or transient ischemic attack and age ≥75 years. The maximum total score for CHA₂DS₂-VASc score is 9; a score of 0 indicates low risk, 1 is considered a moderate risk, and 2 and above is considered a high risk (25). According to treatment guidelines, if the CHA₂DS₂-VASc score is 0, it is advisable to abstain from antithrombotic treatment. For individuals with a CHA₂DS₂-VASc score of 1, it is recommended to consider antithrombotic therapy, with a preference for oral anticoagulation over antiplatelet therapy. If the CHA₂DS₂-VASc score is 2 or higher, it is strongly advised to start oral anticoagulation. Therefore, the data collection form assessed the adherence to treatment guidelines according to CHA₂DS₂-VASc score risk category, with specific reasons for non-adherence (absence of antiplatelets/anticoagulants or absence of anticoagulants) (26).

The HAS-BLED score is a clinical assessment tool used to evaluate the risk of bleeding in patients with atrial fibrillation (AF) who are on anticoagulant treatment, particularly oral anticoagulants such as warfarin or direct oral anticoagulants (DOACs) (27). It is calculated to estimate the risk of major bleeding in AF patients using an online calculator.3 This score assigns one point for the following factors: liver disease (cirrhosis or bilirubin >2× normal with AST/ALT/AP >3× normal), abnormal renal function (transplant, dialysis, Cr >2.26 mg/dl or 200 µmol/L), uncontrolled hypertension (>160 mmHg systolic), stroke history, previous major bleeding or predisposition to bleeding, unstable or high international normalized ratio (INR), elderly (age more than 65 years), concurrent use of alcohol, and use of medications that increase bleeding (such as antiplatelet and non-steroidal anti-inflammatory drugs) (28). The score ranges from 0 to 9, with a score of 0 indicating low risk, 1–2 suggesting moderate risk, and ≥3 indicating high risk for AF patients according to the HAS-BLED score. A HAS-BLED score of 3 or higher indicates that when prescribing oral anticoagulation, it's essential to take caution of bleeding occurrence (29).

The fourth section assessed adherence to non-communicable disease management upon discharge. The prescribed medications for non-communicable disease upon discharge were checked, and if any of these medications were missed, it was considered non-adherence to non-communicable disease treatment. The medications were antidiabetic, antihypertensive, antiplatelets, and lipid-lowering therapy with a specific reason for non-adherence (absence of antidiabetic, antihypertensive, antiplatelet, and lipid-lowering therapy).

The last section included an assessment of AF complications after hospital discharge such as cardiovascular events (cardiac arrest, myocardial infarction, bradycardia, cardiac thromboembolic event), genitourinary/gastrointestinal bleeding events, renal failure, and neurologic events (transient ischemic attack, stroke, peripheral nerve injury, phrenic nerve damage). In addition, hospital readmission status due to atrial fibrillation and death occurrence were documented as well.



Statistical analysis

Data entry and analysis were performed on Statistical Package for the Social Sciences software (IBM SPSS Statistics, Version 23.0, IBM Corp., Armonk, NY, USA). The categorical variables were presented as infrequencies and percentages, and the continuous variables were presented as means with standard deviations (SDs). Statistical analysis was conducted using chi-square, Fisher’s exact test (used to compare between the three-category CHA₂DS₂-VASc score and HAS-BLED score and dichotomous or categorical variables), and analysis of variance (ANOVA) for continuous variables (length of hospital stay). Bonferroni post hoc tests were conducted on the groups. The statistical significance was set at a p-value of <0.05.




Results


Characteristics of study participants

A total number of 400 patients was enrolled in the study with a mean age (±standard deviation) of 55 (±14.5) years, the majority being females (67.8%) and from Arab countries (49%). The mean hospital stay was 1.25 ± 1.46 days, 54.5% were in the intensive care unit, and hypertension (62%) was the most common disease. The majority of participants (71.8%) reported adherence to non-communicable disease medication upon discharge. Most participants (82.5%) reported treatment adherence according to their CHA₂DS₂-VASc score risk category. All the sociodemographic characteristics are presented in Table 1.


TABLE 1 Sociodemographic characteristics and past medical history of respondents.
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CHA₂Ds₂-VASc and HAS-BLED scores

Most participants were classified as high risk (with scores of >1) based on the CHA₂DS₂-VASc scoring system (60%). Most of the patients had high bleeding risk (with scores of >3) based on the HAS-BLED scoring system (57.3%) (Figure 2).
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FIGURE 2
Distribution of CHA₂DS₂-VASc and HAS-BLED score risk categories among AF patients.




Bivariate analysis


Death

The bivariate analysis findings revealed a substantial increase in death occurrence among patients with a high CHA₂DS₂-VASc score when compared to those in the low- and moderate-risk categories, as indicated by a p-value of 0.001.

In terms of death in HAS-BLED score risk groups, the death occurrence was significantly higher in patients with high HAS-BLED scores compared to the low- and moderate-risk categories with a p-value of 0.001.



Complications

As for the complications, it was significantly higher in the CHA₂DS₂-VASc high-risk category compared to that in the low-risk category with a p-value of 0.044.

For the HAS-BLED score risk categories, 8.7% of the high-risk category had experienced complications compared to 2.9% of the low- and moderate-risk categories with a p-value of 0.057.

The data presented list several serious medical complications. Sepsis tops the list with the highest score of 6 (1.5), indicating that it is the most commonly noted complication. Both myocardial infarction and bleeding share the next level of significance with a score of 5 (1.3). Following these, stroke is recorded with a score of 4 (1), while cardiac thromboembolic events have a score of 3 (0.75), which places them lower on the scale of frequency. The complication rated as least frequent is the transient ischemic attack, with a score of 2 (0.5).



Hospital readmission

Bivariate analysis indicated that hospital readmission rates due to atrial fibrillation were higher in patients who had a high CHA₂DS₂-VASc score (23.1%) compared to those with low (11%) and moderate risk (10.1%) with a p-value of 0.007.

As for the HAS-BLED score, the bivariate analysis indicated that hospital readmission rates due to atrial fibrillation were statistically significantly higher in patients who had a high HAS-BLED score (23.3%) compared to those with moderate (7.8%) and low risk (16.2) with a p-value of 0.003 (Table 2).


TABLE 2 Correlation between the CHA₂DS₂-VASc score and HAS-BLED score risk categories and the outcomes of complications, death, and hospital readmission.
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Length of hospital stay

Our results showed that patients with high-risk CHA₂DS₂-VASc scores had a significantly higher mean length of hospital stay (1.54 ± 1.57) compared to those with both moderate and low risk (0.86 ± 1.12 and 0.81 ± 1.23) with a p-value of <0.001 and 0.010, respectively.

Our results showed that patients with both high and moderate-risk HAS-BLED scores had a significantly higher mean length of hospital stay (1.54 ± 1.55 and 1.16 ± 1.37) compared to low-risk patients (0. 44 ± 0.90) with a p-value of <0.001 and 0.002, respectively, as reflected in Table 3.


TABLE 3 Association between CHA₂DS₂-VASc and HAS-BLED scores on length of hospital stay.
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Discussion

This study investigated the adherence to treatment guidelines according to CHA₂DS₂-VASc score risk categories and evaluated the adherence to discharge treatment recommendations. The study aimed to evaluate the impact of CHA₂DS₂-VASc score and HAS-BLED score risk categories on death, length of hospital stay, complications, and hospital readmission among United Arab Emirates patients. The results showed that patients with a moderate CHA₂DS₂-VASc score had a significantly higher risk of death, hospital readmission, and stroke complications than those in the low-risk group. Furthermore, our findings showed that the risk of death, stroke complications, and mean length of hospital stay were significantly higher in patients with high CHA₂DS₂-VASc risk scores compared to both low- and moderate-risk categories.


Hospital stay

The results of the study revealed a significant association between both the CHA₂DS₂-VASc and HAS-BLED scores with the length of hospital stay in patients with atrial fibrillation. Higher CHA₂DS₂-VASc scores were associated with longer hospital stays, indicating that patients with a higher risk of stroke require more intensive medical management and monitoring during hospitalization. Similarly, higher HAS-BLED scores were also associated with longer hospital stays, which can be explained by the fact that patients with a high risk of bleeding may require additional medical attention and monitoring that extends the duration of hospitalization.

These findings are consistent with previous studies that have explored the association between risk scores and hospital outcomes in atrial fibrillation patients. According to a study conducted by Lip et al. (30), higher CHA₂DS₂-VASc scores were associated with an increased risk of stroke and mortality in atrial fibrillation patients.

Regarding the HAS-BLED score, previous research has shown a strong association between bleeding risk and clinical outcomes in atrial fibrillation patients. In a study done by Pisters et al. (28), higher HAS-BLED scores were associated with an increased risk of major bleeding events in AF patients treated with oral anticoagulants. In another study by Olesen et al. (31), higher HAS-BLED scores were associated with increased mortality in patients with atrial fibrillation.



Treatment adherence according to CHA₂Ds₂-VASc score risk category

Our results showed that treatment according to CHA₂DS₂-VASc score risk category was highly adherent (82.5%) with the guidelines recommendations, which is higher than that in a previous study conducted in Italy where the adherence rate was reported to be 21.9% (32). According to Shore et al. (33), higher CHA₂DS₂-VASc scores were more likely to be prescribed oral anticoagulants than lower score categories.

It is extremely integral to document the other factors that should be considered while assessing the adherence to treatment according to CHA₂DS₂-VASc score categories as educational level, socioeconomic status, and cognitive function of the patients that play important roles in therapy (34).

The high adherence to treatment recommendations in our study can be interpreted by the fact that medical insurance with continuity of coverage and affordability of medications was accessible to most of the patients. Furthermore, physicians frequently follow the guidelines and recommendations by prescribing high-risk patients the suitable and most appropriate anticoagulant treatment. A previous study conducted by Proietti et al. (35) showed that around 25% of the patients with a high stroke risk (CHA₂DS₂-VASc score ≥2) were not prescribed anticoagulants (39%). The reasons for non-prescription included concerns about bleeding risks, patient refusal, and physician-related factors suggesting that treatment adherence remains a challenge in clinical practice.



Adherence to disease management upon discharge

In this study, the results showed that adherence to non-communicable disease management upon discharge was 71.8%. No study was done that assessed the adherence to post-discharge medication; however, our study is a novel study that showed a high adherence. The United Arab Emirates boasts an effective healthcare system, evident in the decline of mortality rates and a substantial count of licensed healthcare providers. Additionally, employers are obligated to guarantee the provision of health insurance coverage for both their employees and their families (36).



Death

The results of this study showed that the risk of death was significantly higher in patients who had a high CHA₂DS₂-VASc score compared to the moderate-risk category, which can be explained by the fact that hemodynamic instability triggered by atrial fibrillation raises the risk of death (37). Furthermore, the heart's ability to pump blood effectively is impaired by the fast and irregular beating associated with atrial fibrillation, which can result in decreased cardiac output and consequently organ dysfunction. In addition, Schnabel et al. (38) highlighted that hemodynamic instability influences mortality rates characterized by a greater risk of cardiovascular mortality, due to heart failure and sudden cardiac death. Numerous studies have shown that there is a link between AF and a higher risk of cardiovascular complications and all-cause deaths (39). The results of the later study are also consistent with the previous study of Friberg et al. (40), which demonstrated that higher HAS-BLED scores were associated with an increased risk of major bleeding and all-cause mortality in AF patients treated with oral anticoagulants. Similarly, a meta-analysis by Proietti et al. (2017) found that higher HAS-BLED scores were associated with a higher risk of major bleeding and cardiovascular mortality in AF patients (41).



Complications

The results indicated that complications were significantly higher in patients with high CHA₂DS₂-VASc score risk category compared to the low-risk category consistent with the results of another study conducted by Lip et al. (30). Our findings can be explained that higher CHA₂DS₂-VASc scores reflect a higher risk of stroke due to an increase in the prevalence of the trigger factors such as congestive heart failure, hypertension, age, diabetes mellitus, stroke history, and vascular diseases. Furthermore, our findings showed that higher HAS-BLED scores are associated with an increase in complications, which can be interpreted by the fact that as the risk of bleeding increases, the HAS-BLED score increases, which may be associated with an increased risk of complications. A study by Chao et al. (42) (2018) evaluated that the CHA₂DS₂-VASc score is not only a predictor of stroke development but also serves as an indicator for future cardiovascular adverse outcomes in AF patients with and without anticoagulation therapy. The CHA₂DS₂-VASc score provides a comprehensive assessment of multiple risk factors, which enables clinicians to identify patients who may benefit from more intensive monitoring, preventive measures, and therapeutic interventions.

Recent evidence suggests that the CHA₂DS₂-VASc score might also predict thromboembolic events in non-AF populations, leading to a broader application of this risk assessment tool. The components of the CHA₂DS₂-VASc score could independently predict cardiovascular events in non-AF populations. The elements such as hypertension and age are significant predictors of cardiovascular risk irrespective of the presence of AF (43). A study showed a correlation between higher CHA₂DS₂-VASc scores and increased incidence of ischemic stroke in non-AF patients. It was demonstrated that the score's predictive value for ischemic events suggests a possible role in guiding primary prevention strategies (44). It was found that a higher CHA₂DS₂-VASc score in patients with specific conditions such as heart failure and peripheral artery disease, who do not have AF, correlates with a greater risk of thromboembolic complications, reinforcing the need for preventive measures (45).

The most recent study examined the predictive value of the CHA₂DS₂-VASc score for venous thromboembolism (VTE) in patients without AF. It confirmed that certain score components, especially age and previous VTE, were strongly predictive of new VTE events (46). The evidence from these studies supports a broader application of the CHA₂DS₂-VASc score for thromboembolic risk stratification in non-AF patients. This could lead to improved identification of high-risk individuals who might benefit from preventative therapies, such as anticoagulation, even in the absence of AF. Moreover, the score's components reflect a broad range of vascular risk factors, making it a useful tool for holistic cardiovascular risk assessment.



Hospital readmission

Our findings showed that hospital readmission is significantly higher in patients with high-risk CHA₂DS₂-VASc scores compared to low and moderate risk, which is in line with the results of a cohort study conducted in the United States. The latter study showed an increase in the 30-day readmission from 7.2% for a CHA₂DS₂-VASc score of 0 to 24.6% for a score of ≥8 and 90-day readmission from 13.1% for a score of 0 to 38.5% for a score of 9 (47). This finding may be attributed to other factors that influence readmission, such as comorbidities, atrial fibrillation symptoms, and patient-related factors that were not specifically examined (48).



Limitations

The present study comes with several limitations. The retrospective approach of the study might create underlying biases and restrict the identification of causal relationships. The data collected for this study is confined to the information documented in the medical records of patients. Relying only on the CHA₂DS₂-VASc score to assess the risk for complications development is not enough as it does not consider lifestyle variables or inflammatory biomarkers, which may increase the propensity for stroke development (49). Additionally, certain potential predictive factors, such as the status of the autonomic nervous system, were not considered.




Conclusion

This study showed high adherence to treatment guidelines according to their CHA₂DS₂-VASc score risk category. Our study concluded that most of the participants were classified as high risk based on the CHA₂DS₂-VASc score and HAS-BLED score. Furthermore, our results highlighted that higher CHA₂DS₂-VASc and HAS-BLED scores were associated with an increased risk of death, complications, hospital readmission, and longer length of hospital stay. These findings highlight the importance of risk assessment in patients with atrial fibrillation, as both CHA₂DS₂-VASc and HAS-BLED scores were associated with various clinical outcomes. Tailored management and monitoring strategies based on these scores could potentially improve patient outcomes.


Recommendations

Future research and studies with a bigger sample size are mandated to study and enhance the understanding of other atrial fibrillation risk factors and therapies that could influence the development of complications. Additionally, efforts to improve access to medications and enhance adherence to guidelines should be considered to optimize the management of non-communicable diseases. Our study showed the importance of raising awareness of treatment adherence and early identification of the risk factors among healthcare professionals and shed light on the implementation of a structured treatment approach.
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