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ABSTRACT
Introduction: Non Valvular Atrial Fibrillation (NVAF) is one of the 
most common sustained arrhythmias. The Congestive heart failure, 
Hypertension, Age, Diabetes, Stroke/TIA (or Thrombembolism), 
Vascular disease, Age, Sex category (for CHA2DS2-VASc) score, 
which includes Congestive heart failure, Hypertension, Age ≥75 
(doubled), Diabetes, Stroke (doubled), Vascular disease, Age 65-
74 and Sex category (female), as well as the Hypertension, Abnormal 
Renal/Liver function, Stroke, Bleeding history or predisposition, 
Labile International Normalised Ratio (INR), Elderly, Drugs/alcohol 
concomitantly (for HAS-BLED)-comprising Hypertension, Abnormal 
renal/liver function, Stroke, Bleeding history or predisposition, Labile 
INR, Elderly and Drugs/alcohol concomitantly-assists in assessing 
bleeding risk. However, the outcomes of NVAF have remained 
underreported in Gujarat, western India.

Aim: To characterise thromboembolic and bleeding risks using 
the CHA2DS2-VASc and HAS-BLED scores among NVAF patients 
receiving oral anticoagulation therapy. 

Materials and Methods: This ambidirectional cohort study 
(retrospective and prospective) was conducted over an 11-year 
period (January 2014 - December 2024) at the Bhanubhai and 
Madhuben Patel Cardiac Centre, Shree Krishna Hospital and 
Medical Research Centre, Karamsad, Gujarat, India, a tertiary 
care hospital in a rural setting. The study evaluated NVAF cases 
based on age, sex, co-morbidities, anticoagulation therapy 
{Vitamin K Antagonists (VKA) or Novel Oral Anticoagulants 
(NOAC)} and clinical outcomes, including stroke and bleeding 
events. HAS-BLED scores, treatment strategies and clinical 
outcomes were compared across CHA2DS2-VASc risk groups 

(low ≤3, intermediate 4-5 and high ≥6). Statistical analysis was 
performed using statistical software Statistical Analysis System 
(SAS) Viya (SAS Institute Inc., NC, USA). Comparisons of risk 
groups used the Mann-Whitney U test, Chi-square/Fisher’s-
exact test and Kruskal-Wallis test as appropriate. The Cochrane-
Armitage trend test evaluated anticoagulant use patterns. A 
p-value <0.05 was considered statistically significant.

Results: Among 347 NVAF patients, CHA2DS2-VASc scores 
were significantly higher in females (p<0.0001), indicating greater 
thromboembolic risk. Hypertension, diabetes mellitus, ischaemic 
heart disease, prior stroke, chronic kidney disease and heart 
failure were strongly associated with risk groups (p<0.0001). 
High-risk patients were older (median 80 vs. 61 years, p<0.0001) 
and had higher HAS-BLED scores (p<0.0001). NOACs were more 
frequently prescribed to high-risk patients than VKAs (p<0.0001), 
with combination antithrombotic therapy being more common 
among NOAC users (p=0.001). Major bleeding events, including 
ischaemic and haemorrhagic strokes, were significantly more 
frequent in high-risk patients (p<0.0001), while mortality was 
highest in the intermediate-risk group (25.0%, p<0.0001).

Conclusion: The present study observed sex-based differences in 
CHA2DS2-VASc scores and their association with thromboembolic 
risk. Higher scores were associated with advanced age, multiple 
co-morbidities, increased bleeding risk and the use of NOACs. 
Adverse clinical outcomes, including major bleeding, were more 
frequent in higher-risk groups, indicating the need for personalised 
anticoagulation therapy based on the patient’s bleeding and 
thromboembolic risk.

Keywords: Haemorrhage risk, Risk assessment, Stroke prevention, Thromboembolism

INTRODUCTION
Atrial Fibrillation (AF) is the most common significant arrhythmia, 
increasing the risk of ischaemic stroke by five-fold and accounting 
for 15% of strokes [1]. It worsens quality of life, functional status 
and cardiac performance [2], while also increasing healthcare 
expenditures and mortality rates [3]. The incidence of AF rises 
with age [4] and often progresses from intermittent to permanent 
AF [5]. Many cases are asymptomatic, which can delay diagnosis; 
over 25% of newly detected AF cases present initially as stroke [6]. 
AF affects 0.5% to 5.5% of the global population [7-10], while the 
prevalence in India ranges from 0.1% to 1.6% [11,12].

The CHADS2 and CHA2DS2-VASc (Congestive heart failure, 
Hypertension, Age ≥75 years (doubled), Diabetes, Stroke (doubled), 

Vascular disease, Age 65-74 years and Sex category (female)} 
scores are validated tools for evaluating thromboembolic risk factors 
in assessing stroke risk in NVAF patients. The CHA2DS2-VASc score 
assigns 1 point each for congestive heart failure, hypertension, 
diabetes, vascular disease and age between 65 and 74 years, with an 
additional point for female sex. The higher the CHA2DS2-VASc score, 
the greater the risk of stroke and thromboembolism in patients with 
NVAF. The CHA2DS2-VASc score allocates 2 points to individuals 
aged 75 years or older or those with an increased risk of stroke, such 
as a history of previous stroke or Transient Ischaemic Attack (TIA), 
thus making it widely accepted in clinical practice [13,14].

The HAS-BLED score calculates the risk of major bleeding, providing 
clinicians with an opportunity to balance interventions between 
stroke prevention and bleeding complications. These globally 
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accepted scores serve as a guide for the optimal utilisation of oral 
anticoagulants among NVAF patients [13,15-18].

In rural India, the application of the CHA2DS2-VASc and HAS-BLED 
scores remains a challenge. This includes addressing the young 
population and the higher incidences of undiagnosed hypertension 
and rheumatic heart disease, as well as socio-economic challenges 
such as low literacy, irregular treatment follow-ups and an inability 
to afford the cost of medical care [19,20]. The limited healthcare 
infrastructure poses challenges to safe and effective anticoagulation 
management. For example, monitoring the labile International 
Normalised Ratio (INR) for VKAs and NOACs is resource-intensive, 
which many patients cannot afford [21,22]. Lifestyle factors (such 
as diet, smoking or chewing tobacco and alcohol consumption), as 
well as prevalent co-morbidities like malnutrition and poorly treated 
diabetes, may affect therapeutic adherence and the predictive 
accuracy of these scoring systems [22].

There is limited research on the use of CHA2DS2-VASc and HAS-
BLED scores in the rural Indian population, highlighting the lack 
of evidence-based management strategies for NVAF [23]. The 
performance of these scoring systems in the current study can help 
strengthen the evidence for their use in regional stroke control and 
bleeding risk management protocols. The present study provides 
insights into the prognostic value of CHA2DS2-VASc and HAS-BLED 
scores for localised anticoagulation strategies in low-resource settings.

The aim of the present study was to characterise thromboembolic 
and bleeding risks using the CHA2DS2-VASc and HAS-BLED scores 
among NVAF patients receiving oral anticoagulation therapy at 
a tertiary care hospital in rural Western Gujarat, India. The study 
objectives included: 1) describing patient demographics and 
clinical characteristics by CHA2DS2-VASc score risk groups (low ≤3, 
intermediate 4–5 and high ≥6); 2) examining associations between 
CHA2DS2-VASc score risk groups and clinical outcomes such as 
ischaemic stroke, haemorrhagic stroke, systemic embolism and 
other major bleeding events; and 3) examining the use of different oral 
anticoagulation treatments (VKAs versus NOACs), as well as patient 
mortality and hospitalisation among CHA2DS2-VASc risk groups. 
Through these objectives, the present study contributes valuable 
information on real-life management approaches to anticoagulation 
therapy in low-resource settings in rural Western Gujarat, India.

The present study is part of a larger research project evaluating 
clinical outcomes in NVAF patients. While both studies originate 
from the same patient cohort, there is no duplication of data 
presentation or outcome reporting. Each manuscript addresses 
distinct research objectives: the current study focuses on risk 
stratification using CHA2DS2-VASc and HAS-BLED scores, while 
the other assesses the comparative effectiveness of different oral 
anticoagulant regimens. Measures have been taken to avoid data 
redundancy and ensure scientific clarity.

MATERIALS AND METHODS
This ambidirectional cohort study (retrospective and prospective) 
was conducted over an 11-year period (January 2014 - December 
2024) at the Bhanubhai and Madhuben Patel Cardiac Centre, 
Shree Krishna Hospital and Medical Research Centre, Karamsad, 
Gujarat, India, a tertiary care hospital in a rural setting. Ethical 
approval was obtained from the Institutional Ethics Committee, 
with initial approval granted on 28 September 2022 (IEC/BU/140/
Faculty/03/222/2022), which included a waiver for patient consent 
(IEC/BU/140/Faculty/03/46/2023). Final approval for publication 
prior to manuscript submission was granted under IEC/BU/2025/
Ex.25/74/2025.

Inclusion and Exclusion criteria: Patients aged 18 years or 
older with a confirmed diagnosis of NVAF, based on clinical, 
electrocardiographic and echocardiographic findings and who 
received oral anticoagulation therapy (either VKAs or NOACs), were 
included in the study. Patients were excluded if they: 1) had an 

indication for anticoagulation therapy unrelated to NVAF, such as 
pulmonary embolism, deep vein thrombosis, or prosthetic metallic 
valves; 2) had End-Stage Renal Disease (ESRD) requiring dialysis; 
3) had valvular atrial fibrillation or rheumatic heart disease; 4) had 
incomplete or missing medical records; or 5) had a co-existing 
arrhythmia requiring distinct management strategies.

Sample size calculation: For sample size calculation, Winpepi, 
Version 11.65 was used and a minimum sample size of 347 NVAF 
patients was determined to achieve 80% power while allowing for a 
5% alpha (Type 1 error). 

Study Procedure
The data collected for NVAF patients included baseline demographic 
and clinical parameters such as age, sex, co-morbid conditions and 
treatments for NVAF and existing co-morbidities. The CHA2DS2-
VASc scores assessed thromboembolic risk, whereas the HAS-
BLED scores assessed the risk of bleeding based on several 
factors, including hypertension, renal/liver function and prior 
bleeding episodes. Published studies have validated these scores 
[24-27] and they will further guide anticoagulation treatment. For 
analytical purposes, CHA2DS2-VASc scores were stratified into 
three categories: low risk (≤3), intermediate risk (4-5) and high risk 
(≥6). These risk categories were developed in close consultation 
with the senior cardiology team at this study hospital, reflecting 
locally adapted thresholds that align with routine clinical practice to 
enhance risk communication and management decision-making. It 
is important to note that these categories do not represent guideline-
based thresholds for initiating anticoagulation therapy.

Body Mass Index (BMI) was calculated and classified as underweight 
(<18.5 kg/m²), normal (18.5-22.9 kg/m²), overweight (23-24.9 kg/
m²) and obese (≥25 kg/m²) according to Asian Indian guidelines 
[28]. Data on anticoagulation treatment included the use of VKAs or 
NOACs, while clinical outcomes were categorised into primary and 
secondary outcomes. Primary outcomes encompassed ischaemic 
and haemorrhagic strokes, as well as major bleeding events leading 
to hospitalisation. Secondary outcomes included minor bleeding 
events and mortality (both all-cause and cardiovascular).

A total of 347 NVAF patients identified from hospital electronic 
records met the study criteria during 2014-2024. The clinical events 
and outcome data were obtained from medical files and hospital 
electronic health records, as well as through follow-up telephone 
conversations with patients.

STATISTICAL ANALYSIS
Baseline characteristics were analysed using mean (±standard 
deviation) or median (interquartile range/min-max) for continuous 
variables and frequencies (percentages) for categorical variables. 
The Kolmogorov-Smirnov test assessed the normality of continuous 
variables (CHA2DS2-VASc and HAS-BLED scores and age). 
Comparisons across CHA2DS2-VASc risk groups were performed 
using the Mann-Whitney U test for non normally distributed 
continuous or ordinal count variables and the Chi-square or Fisher’s-
exact test for categorical variables. The Cochrane-Armitage trend 
test assessed patterns in anticoagulant use across risk categories, 
while the Kruskal-Wallis test compared mean age and HAS-BLED 
scores across CHA2DS2-VASc groups. A p-value of <0.05 was 
considered statistically significant. Data collection and management 
were conducted using Microsoft Excel 2016 and statistical analyses 
were performed using statistical software SAS Viya (SAS Institute 
Inc., NC, USA).

RESULTS
A total of 347 NVAF patients met the study’s inclusion criteria, 
comprising 171 male (49.3%) and 176 female (50.7%). The 
Kolmogorov-Smirnov test indicated that CHA2DS2-VASc scores 
(p<0.01), HAS-BLED scores (p<0.01) and patient age (p<0.01) were 
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not normally distributed in the study population. The presents the 
distribution of CHA2DS2-VASc scores by sex, revealing differences 
in risk profiles between male and female is presented in [Table/Fig-1]. 
Among the 171 male participants, 113 (66.1%) had a CHA2DS2-
VASc score of 3 or lower, indicating relatively low thromboembolic 
risk. In contrast, all 176 female participants had CHA2DS2-VASc 
scores of 3 or higher, reflecting a higher thromboembolic risk.

Score

Male (n=171) Female (n=176) total (n=347)

n (%) n (%) n (%)

2 69 (40.4) 0 69 (19.9)

3 44 (25.7) 107 (60.8) 151 (43.5)

4 24 (14.0) 27 (15.3) 51 (14.7)

5 20 (11.7) 21 (11.9) 41 (11.8)

6 12 (7.0) 14 (8.0) 26 (7.5)

7 2 (1.2) 6 (3.4) 8 (2.3)

9 0 1 (0.6) 1 (0.3)

[Table/Fig-1]: CHA2DS2-VASc scores by patients’ sex.

Demographic and clinical characteristics
total

(n=347)

Cha2 -DS2 - VaSc risk group*

p-value†

low (<=3)
(n=220)

Intermediate (4-5) 
(n=92)

high (≥6)
(n=35)

Gender, n (%)

Male 171 (49.3) 113 (51.4) 44 (47.8) 14 (40.0)
0.01

Female 176 (50.7) 107 (48.6) 48 (52.2) 21 (60.0)

age (years) 

Median (minimum-maximum) 69 (24-94) 61 (24-94) 76.5 (48-91) 80 (63-90)
<0.0001‡

95% CI upper limit, lower limit 64.4, 67.6 58.0, 61.8 73.5, 77.4 76.3, 81.1

Body Mass Index (BMI) (in kilograms per meters squared (kg/m2)), n (%)

Underweight (less 18.5) 191 (55.0) 128 (58.2) 43 (46.7) 20 (57.1)

<0.0001
Normal (18.5 to less 23) 125 (36.0) 75 (34.1) 38 (41.3) 12 (34.3)

Overweight (23 to less than 25) 14 (4.0) 10 (4.6) 4 (4.4) 0 (0)

Obese (25 and higher) 17 (4.9) 7 (3.2) 7 (7.6) 3 (8.6)

Co-morbidities§, n (%)

Hypertension 200 (57.6) 86 (39.1) 80 (87.0) 34 (97.1) <0.0001

Diabetes mellitus 101 (29.1) 33 (15.0) 48 (52.2) 20 (57.1) <0.0001

Ischaemic heart disease 65 (19.6) 23 (11.8) 32 (34.8) 10 (28.6) <0.0001

Rheumatic heart disease 70 (20.2) 65 (29.6) 5 (5.4) 0 (0) <0.0001

Congestive heart failure 20 (5.8) 9 (4.1) 9 (9.8) 2 (5.7) 0.001

Prior ischemic stroke/transient ischemic attack 95 (27.4) 38 (17.3) 33 (35.9) 24 (68.6) <0.0001

Prior intracranial haemorrhage 3 (0.9) 1 (0.5) 2 (2.2) 0 (0) 0.13

Venous thromboembolism 2 (0.6) 1 (0.5) 0 (0) 1 (2.9) 0.01

Chronic kidney disease 29 (8.4) 12 (5.5) 11 (12.0) 6 (17.1) <0.0001

Liver failure 1 (0.3) 1 (0.5) 0 (0) 0 (0) 0.04

Cancer 8 (2.3) 6 (2.7) 1 (1.1) 1 (2.9) 0.01

haS-BlED score

Median (minimum- maximum) 2 (0-8) 2 (0-5) 2 (1-5) 3 (2-8)
<0.0001‡

95% CI upper limit, lower limit 2.3, 2.5 2.0-2.3 2.4-2.9 3.0-3.7

[Table/Fig-2]: CHA2DS2-VASc* risk group by patients’ demographic and baseline clinical characteristics. 
*CHA2DS2-VASc Scores: Low (3 or less), Intermediate (4-5), and High (6 or higher); CI: Confidence interval; †Fisher’s-exact test p-value. ‡Kruskal-Wallis test p-value; §Co-morbidities are not mutually exclusive. 
A patient can have more than one co-existing health condition

The CHA2DS2-VASc risk groups were significantly associated 
with patient demographics and co-morbidities is shown in [Table/
Fig-2]. There was a notable difference in risk group distribution 
by sex (p=0.01) and strong associations with hypertension, 
diabetes, ischaemic heart disease and other conditions (p<0.0001). 
Additionally, median age and BMI varied significantly across risk 
groups, with older patients and those with lower BMI being more 
likely to fall into higher risk categories. Furthermore, the median 
HAS-BLED score was significantly higher in the high-risk group, 
indicating a greater bleeding risk among these patients.

The use of oral anticoagulants among patients in the intermediate 
and high CHA2DS2-VASc risk groups is summarised in [Table/
Fig-3]. Over half of the patients were treated with NOACs, while 
the rest received VKAs. A significant association was observed 
between CHA2DS2-VASc risk groups and the type of anticoagulant 
prescribed (p<0.0001), with lower-risk patients more frequently 
receiving anticoagulation. Additionally, medications for managing 
co-morbidities were prescribed and showed significant variation 
across different risk groups.

Variables
total

(n=347)

Cha2 -DS2 - VaSc risk group†

p-value‡

low (<3)
(n=220)

Intermediate (4-5)
(n=92)

high (≥6)
(n=35)

treatment group, n (%)

NOACs* 205 (59.1) 100 (45.5) 70 (76.1) 35 (100.0)
<0.0001‡‡

Vitamin K Antagonists (VKA)** 142 (40.9) 120 (54.5) 22 (23.9) 0 (0)

Medications, n (%)

Angiotensin-Converting Enzyme (ACE) inhibitors 36 (10.4) 29 (13.2) 5 (5.4) 2 (5.7) 0.004
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DISCUSSION
The present cohort study evaluated clinical outcomes based on 
CHA2DS2-VASc and HAS-BLED scores among NVAF patients in 
rural western India. Female exhibited a higher thromboembolic 
risk. Advanced age and the presence of co-morbidities such 
as hypertension, diabetes, ischaemic heart disease, chronic 
kidney disease, prior stroke, heart failure, cancer and venous 
thromboembolism were associated with higher CHA2DS2-VASc 
scores. NOACs for anticoagulation were more frequently prescribed 
to patients in the CHA2DS2-VASc high-risk group (scores ≥6). Major 
bleeding events were more prevalent in the CHA2DS2-VASc high-
risk groups. Despite receiving antithrombotic therapy, mortality was 
highest among NVAF patients in the CHA2DS2-VASc intermediate-
risk group (scores 4-5).

In recent years, several studies have evaluated clinical outcomes in 
NVAF patients using the CHA2DS2-VASc and HAS-BLED scores, 
including studies conducted in India [29-31]. The Kerala-AF registry 
study in the southern region of India (involving 53 hospitals from 2016-
2017) highlighted sex differences in baseline clinical characteristics, 
treatment and outcomes for patients with atrial fibrillation [32]. Calvert 
P et al., found that among male patients with atrial fibrillation, ischaemic 
heart disease, smoking and alcohol use were more common, whereas 
females were more likely to suffer from valvular atrial fibrillation [32]. 
Despite higher CHA2DS2-VASc scores, one-fourth of the patients did 
not receive anticoagulation therapy, thus confirming the considerable 
gap between published evidence and optimal management. The 
Kerala-AF study showed no significant differences between male and 
female in Major Adverse Cardiovascular Events (MACE) outcomes, 
but minor bleeding events were more common in male [32]. 

Bahuleyan CG et al., found that oral anticoagulants were sub-
optimally utilised, with only 38.6% of patients at baseline receiving 
the drugs in the Kerala-AF study. The most commonly prescribed 

[Table/Fig-4]: CHA2DS2-VASc scores obtained by the treatment group for Non 
Valvular Atrial Fibrillation (NVAF).
*NOAC: Novel oral anticoagulants; VKAs: Vitamin K antagonists; †Wilcoxon Rank Sum Test p-value

[Table/Fig-5]: Antithrombotic treatment strategies for Non Valvular Atrial Fibrillation 
(NVAF) patients in this study.

Angiotensin receptor blockers 44 (12.7) 28 (12.7) 11 (12.0) 5 (14.3) 0.03

Acetylsalicylic Acid (ASA) drug 179 (51.6) 112 (50.9) 38 (41.3) 29 (82.9) <0.0001

Clopidogrel 66 (19.0) 39 (17.7) 19 (20.7) 8 (22.9) 0.01

Proton pump inhibitors 192 (55.3) 127 (57.7) 43 (46.7) 22 (62.9) 0.002

Alpha blockers 36 (10.4) 24 (10.9) 7 (7.6) 5 (14.3) 0.02

Beta blockers 243 (70.0) 153 (69.6) 64 (69.6) 26 (74.3) 0.01

Calcium channel blockers 89 (25.6) 53 (24.1) 26 (28.3) 10 (28.6) 0.01

Amiodarone 56 (16.1) 44 (20.0) 7 (7.6) 5 (14.3) 0.001

Digoxin 80 (23.1) 67 (30.5) 13 (14.1) 0 (0) <0.0001

Diuretic 182 (52.4) 123 (55.9) 47 (51.1) 12 (34.3) 0.001

Statin 189 (54.5) 108 (49.1) 56 (60.9) 25 (71.4) 0.0002

Antidiabetic 71 (20.5) 40 (18.2) 23 (25.0) 8 (22.9) 0.008

[Table/Fig-3]: CHA2DS2-VASc risk stratification by treatment group and other medications. 
*NOACs: Non vitamin K Antagonist aka Novel Oral Anticoagulants in this study include Dabigatran, Rivaroxaban, and Apixaban; **VKAs in this study include Acitrom (coumarin derivative) and Warfarin; 
†CHA2DS2-VASc Scores: Low (3 or less), Intermediate (4-5) and High (6 or higher); ‡p-value: Fisher’s-exact test. ‡‡p-value for treatment groups (NOAC and VKA): Cochrane-Armitage trend test; §Medications 
are not mutually exclusive. A patient can have more than one prescribed medication for a co-existing health condition

A significant difference in the distribution of CHA2DS2-VASc scores 
between patients treated with NOACs (median: 4; Interquartile 
Ranges (IQR): 3, 5; Wilcoxon (rank sum) mean score: 204.3) and 
those receiving VKAs (median: 3; IQR: 2, 3; Wilcoxon mean score: 
130.2) is illustrated in [Table/Fig-4]. Patients prescribed NOACs 
tended to have higher thromboembolic risk compared to those on 
VKAs. This finding highlights a treatment preference for NOACs 
in patients with elevated risk profiles. The statistical significance 
(Wilcoxon Sum Rank Test Z=-7.1199, p<0.0001) indicates that this 
difference is unlikely to be due to chance.

The antithrombotic treatment strategies used for NVAF patients is 
presented in [Table/Fig-5]. Treatment patterns significantly differed 
between NOAC and VKA users (p=0.001), with the majority in both 
groups receiving only oral anticoagulants. Combination therapies 
involving antiplatelets were less common overall but slightly more 
frequent among NOAC users. This suggests a tendency to pair 
NOACs with additional antithrombotic agents in patients with more 
complex risk profiles.

The clinical outcomes stratified by CHA2DS2-VASc risk groups 
is outlined in [Table/Fig-6]. Adverse events were significantly 
more frequent in the high-risk group, while hospitalisations were 
unexpectedly more common in the low- and intermediate-risk 
groups. Major and minor bleeding events occurred at a higher rate 
among patients in the high-risk group, indicating a link between 
thromboembolic risks and bleeding complications. Interestingly, 
mortality was highest in the intermediate-risk group, suggesting 
that clinical outcomes may not follow a strictly linear pattern across 
risk categories.
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oral anticoagulant was VKA (58.2%) [33]. Both studies affirm the 
need to address the underutilisation of anticoagulation therapy and 
emphasise the complicated management of thromboembolic and 
bleeding risks in atrial fibrillation patients. 

The multicentre Global Anticoagulant Registry in the FIELD–Atrial 
Fibrillation (GARFIELD-AF) study spanned 35 countries, including 
India and showed a high prevalence of co-morbidities among NVAF 
patients, which aligns with the findings of the present study. However, 
in the GARFIELD-AF study, VKAs were used in combination with 
antiplatelets for stroke prevention, while NOACs were prescribed to 
patients with high HAS-BLED scores [34]. In contrast, NOACs were 
prescribed more frequently across all thromboembolic risk groups in 
the present study, with 19% of patients receiving combination therapy 
with antiplatelets. This difference is driven by distinct anticoagulation 
strategies and clinical decision-making.

The HAS-BLED score and CHA2DS2-VASc scores are correlated and 
equally important when making decisions regarding thromboembolic 
prophylaxis. In the present study, HAS-BLED scores were highest 
among NVAF patients in the CHA2DS2-VASc high-risk group (scores 
≥6). These findings were consistent with those from the Jordan 
Atrial Fibrillation (JoFib) multicentre registry study. In the JoFib 
study, Jarrah MI et al., observed concordance between HAS-BLED 
and CHA2DS2-VASc scores and concluded that patients with high 
HAS-BLED scores receive anticoagulation therapy based on their 
CHA2DS2-VASc scores for risk stratification [35]. Similar to the JoFib 
registry study, Poli D et al., concluded that stroke stratification scores 
based on HAS-BLED or HAS-BED alone are adequate for treatment 
decisions [36]. In the present study, treatment decisions were based 
on stroke and bleeding risk scores, as well as in the context of real-
world clinical outcomes such as hospitalisations, healthcare access 
and treatment availability. 

Overall, these findings highlight key differences in stroke risk 
assessment and anticoagulation treatment patterns between NOAC 
and VKA users. The higher CHA2DS2-VASc scores in patients using 
NOACs suggest that these anticoagulants are preferred for individuals 
at greater thromboembolic risk, which is in alignment with recent 
expert panel recommendations for the use of NOACs in India [37]. 
Additionally, the increased use of combination therapies among NOAC 
users may indicate a more tailored approach to stroke prevention 

in high-risk patients. The findings of the present study provide 
perspective on navigating high-risk NVAF cases in rural areas, where 
access to advanced anticoagulation therapy, INR monitoring for the 
effectiveness of anticoagulation medications and regular follow-up 
may be limited. This underscores the importance of appropriate risk-
stratification tools in guiding effective therapeutic decisions, as well 
as the need for individualised anticoagulation strategies adapted 
to patient-specific risk profiles to improve outcomes in resource-
constrained rural settings.

The present rural study holds significant relevance, as it is the first of 
its kind from the western region of India, incorporating an outcome 
evaluation of NVAF patients using CHA2DS2-VASc and HAS-BLED 
scores. However, there are a few limitations. 

Limitation(s) 
This was a single hospital-based study and it may not fully reflect 
variations in patient characteristics and NVAF management found 
across different regions in India. Therefore, the present study 
does not reflect the true incidence or prevalence of NVAF in the 
western region of India and the findings are not generalisable to 
other cohorts in India or globally. Due to the observational nature 
of the present study, there was no randomisation of patients to 
any particular treatment group. This limited the ability to control for 
potential confounding factors that may differ between treatment 
and risk groups. Patients lost to follow-up may have had different 
exposures and clinical outcomes than those retained in the 
study. Loss to follow-up and incomplete data on outcomes may 
have introduced selection and information biases, resulting in an 
overestimation or underestimation of associations between patient 
and clinical characteristics (including treatment) and thromboembolic 
or bleeding risk. Despite these limitations, the findings of the present 
study provide valuable insight into real-life anticoagulation strategies 
in a rural Indian context.

CONCLUSION(S)
The present eleven-year cohort study from rural western India 
demonstrated that higher CHA2DS2-VASc scores in NVAF patients 
were associated with increased bleeding risk, higher HAS-BLED 
scores and greater use of NOACs. Female exhibited consistently 

Clinical outcomes 
total

(n=347)

Cha2 -DS2 - VaSc risk group*

p-value†low (<3) (n=220)
Intermediate (4-5) 

(n=92) high (≥6) (n=35)

Any adverse event, n (%) 60 (17.3) 26 (11.8) 23 (25.0) 11 (31.4) <0.0001

Any hospitalisations, n (%) 181 (52.2) 113 (51.4) 55 (59.8) 13 (37.1) 0.0001

Major bleeding, n (%)‡

Haemorrhagic stroke 5 (1.4) 2 (0.9) 2 (2.2) 1 (2.9) 0.001

Ischemic stroke 25 (7.2) 11 (5.0) 9 (9.8) 5 (14.3) <0.0001

Subdural/epidural bleeding 4 (1.2) 1 (0.5) 2 (2.2) 1 (2.9) 00.0004

Minor bleeding, n (%)‡

Gastrointestinal bleeding 8 (2.3) 4 (1.8) 3 (3.3) 1 (2.9) 0.0002

Anal fissure bleeding 2 (0.6) 1 (0.5) 0 (0) 1 (2.9) 0.0002

Contusion 21 (6.1) 13 (5.9) 5 (5.4) 3 (8.6) 0.0003

Easy bruising 3 (0.9) 1 (0.5) 1 (1.1) 1 (2.9) 0.0001

Gingival bleeding 1 (0.3) 1 (0.5) 0 (0) 0 (0) 0.001

Haematuria 3 (0.9) 3 (1.4) 0 (0) 0 (0) 0.09

Other minor bleeding 47 (13.5) 29 (13.2) 14 (15.2) 4 (11.4) 0.03

Patient status at the end of study, n (%)

Death 104 (30.0) 59 (26.8) 37 (40.2) 8 (22.9)

<0.0001Alive 183 (52.7) 129 (58.6) 40 (43.5) 14 (40.0)

Loss to follow-up 60 (17.3) 32 (14.6) 15 (16.3) 13 (37.1)

[Table/Fig-6]: CHA2DS2-VASc risk group by clinical outcomes. 
*CHA2DS2-VASc Scores: low (3 or less), intermediate (4-5), and high (6 or higher); †Fisher’s-exact test p-value; ‡Major and minor bleeding events are not mutually exclusive, respectively. The same patient 
can have more than one major or minor bleeding event
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higher thromboembolic risk than male and mortality was highest in 
the intermediate-risk group despite anticoagulation. These findings 
highlight the critical need for individualised risk stratification using 
CHA2DS2-VASc and HAS-BLED scores to guide safe and effective 
anticoagulation therapy, especially in resource-constrained rural 
healthcare settings. Future research can mitigate some of these 
limitations through appropriate steps in study design, conduct, 
and data analysis. This could include: 1) accounting for potential 
confounding factors during patient recruitment; 2) conducting 
multicentre studies in a variety of healthcare settings across India 
or globally; 3) increasing sample sizes; 4) employing more robust 
electronic health records and patient registries to improve data 
completeness and reduce the impact of loss to follow-up; and 5) 
performing sensitivity analyses to adjust for any remaining biases. 
Establishing patient registries could improve data completeness 
and lessen the impact of loss to follow-up.

REFERENCES
 Risk factors for stroke and efficacy of antithrombotic therapy in atrial fibrillation. [1]

Analysis of pooled data from five randomized controlled trials. Arch Intern Med. 
1994;154(13):1449-57. Erratum in: Arch Intern Med 1994;154(19):2254. PMID: 
8018000.

 Lip GY, Tean KN, Dunn FG. Treatment of atrial fibrillation in a district general hospital. [2]
Br Heart J. 1994;71(1):92-95. Doi: 10.1136/hrt.71.1.92. PMID: 8297706; PMCID: 
PMC483620.

 Benjamin EJ, Wolf PA, D’Agostino RB, Silbershatz H, Kannel WB, Levy D. Impact [3]
of atrial fibrillation on the risk of death: The Framingham Heart Study. Circulation. 
1998;98(10):946-52. Doi: 10.1161/01.cir.98.10.946. PMID: 9737513.

 Feinberg WM, Blackshear JL, Laupacis A, Kronmal R, Hart RG. Prevalence, [4]
age distribution, and gender of patients with atrial fibrillation. Analysis and 
implications. Arch Intern Med. 1995;155(5):469-73. PMID: 7864703.

 Wyse DG, Van Gelder IC, Ellinor PT, Go AS, Kalman JM, Narayan SM, et al. Lone atrial [5]
fibrillation: Does it exist? J Am Coll Cardiol. 2014;63(17):1715-23. Doi: 10.1016/j.
jacc.2014.01.023. Epub 2014 Feb 12. PMID: 24530673; PMCID: PMC4008692.

 Freedman B, Camm J, Calkins H, Healey JS, Rosenqvist M, Wang J, et [6]
al. Screening for atrial fibrillation: A report of the AF-SCREEN international 
collaboration. Circulation. 2017;135(19):1851-67.

 Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, et [7]
al. Worldwide epidemiology of atrial fibrillation: A Global Burden of Disease 2010 
Study. Circulation. 2014;129(8):837-47.

 Tegene E, Tadesse I, Markos Y, Gobena T. Prevalence and risk factors for atrial [8]
fibrillation and its anticoagulant requirement in adults aged≥ 40 in Jimma Town, 
Southwest Ethiopia: A community based cross-sectional study. Int J Cardiol 
Heart Vasc. 2019;22:199-204.

 Lindberg T, Wimo A, Elmståhl S, Qiu C, Bohman DM, Sanmartin Berglund J. [9]
Prevalence and incidence of atrial fibrillation and other arrhythmias in the general 
older population: Findings from the Swedish National Study on aging and care. 
Gerontol Geriatr Med. 2019;5:2333721419859687. 

 Heeringa J, van der Kuip DA, Hofman A, Kors JA, van Herpen G, Stricker BH, [10]
et al. Prevalence, incidence and lifetime risk of atrial fibrillation: The Rotterdam 
study. Eur Heart J. 2006;27(8):949-53.

 Saggu DK, Sundar G, Nair SG, Bhargava VC, Lalukota K, Chennapragada S, [11]
et al. Prevalence of atrial fibrillation in an urban population in India: The Nagpur 
pilot study. Heart Asia. 2016;8(1):56-59. Doi: 10.1136/heartasia-2015-010674. 

 Soni A, Karna S, Fahey N, Sanghai S, Patel H, Raithatha S, et al. Age-and-sex [12]
stratified prevalence of atrial fibrillation in rural Western India: Results of SMART-India, 
a population-based screening study. Int J Cardiol. 2019;280:84-88. Doi: 10.1016/j.
ijcard.2018.12.016. Epub 2018 Dec 6. PMID: 30551905; PMCID: PMC6378127.

 Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical risk [13]
stratification for predicting stroke and thromboembolism in atrial fibrillation using 
a novel risk factor-based approach: The euro heart survey on atrial fibrillation. 
Chest. 2010;137(2):263-72. Doi: 10.1378/chest.09-1584. Epub 2009 Sep 17. 
PMID: 19762550.

 Patel NJ, Deshmukh A, Pant S, Singh V, Patel N, Arora S, et al. Contemporary [14]
trends of hospitalization for atrial fibrillation in the United States, 2000 through 
2010: Implications for healthcare planning. Circulation. 2014;129(23):2371-79.

 Gage BF, Waterman AD, Shannon W, Boechler M, Rich MW, Radford MJ. [15]
Validation of clinical classification schemes for predicting stroke: Results from 
the National Registry of Atrial Fibrillation. JAMA. 2001;285(22):2864-70. Doi: 
10.1001/jama.285.22.2864. PMID: 11401607.

 Olesen JB, Torp-Pedersen C, Hansen ML, Lip GY. The value of the CHA2DS2-[16]
VASc score for refining stroke risk stratification in patients with atrial fibrillation 
with a CHADS2 score 0-1: A nationwide cohort study. Thromb Haemost. 
2012;107(6):1172-79. Doi: 10.1160/TH12-03-0175. Epub 2012 Apr 3. PMID: 
22473219.

 You JJ, Singer DE, Howard PA, Lane DA, Eckman MH, Fang MC, et al. [17]
Antithrombotic therapy for atrial fibrillation: Antithrombotic therapy and prevention 
of thrombosis: American College of Chest Physicians Evidence-Based Clinical 
Practice Guidelines. Chest. 2012;141(2):e531S-75S. Doi: 10.1378/chest.11-
2304. PMID: 22315271; PMCID: PMC3278056.

 Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-[18]
friendly score (HAS-BLED) to assess 1-year risk of major bleeding in patients 
with atrial fibrillation: The Euro Heart Survey. Chest. 2010;138(5):1093-100. Doi: 
10.1378/chest.10-0134. Epub 2010 Mar 18. PMID: 20299623.

 Ramakumar V, Benz AP, Karthikeyan G. Long-term oral anticoagulation for atrial [19]
fibrillation in low and middle-income countries. Indian Heart J. 2021;73(3):244-
48. Doi: 10.1016/j.ihj.2021.04.005.

 Ministry of Health and Family Welfare, India. [Internet]. New Delhi (India). [20]
“National Rural Health Mission: Framework for Implementation 2020-2025.” 
[cited 2025, Mar 15]. Available from: https://nhm.gov.in/WriteReadData/l892s/
nrhm-framework-latest.pdf.

 January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleveland Jr JC, [21]
et al. 2019 AHA/ACC/HRS focused update of the 2014 AHA/ACC/HRS 
guideline for the management of patients with atrial fibrillation: A report of the 
American College of Cardiology/American Heart Association Task Force on 
Clinical Practice Guidelines and the Heart Rhythm Society in collaboration 
with the Society of Thoracic Surgeons. Circulation. 2019;140(2):e125-51. Doi: 
10.1016/j.jacc.2019.01.011. Epub 2019 Jan 28. Erratum in: J Am Coll Cardiol. 
2019;74(4):599. Doi: 10.1016/j.jacc.2019.06.034. PMID: 30703431.

 Reddy KS, Shah B, Varghese C, Ramadoss A. Responding to the threat of [22]
chronic diseases in India. The Lancet. 2005;366(9498):1744-49. Doi: 10.1016/
S0140-6736(05)67343-6.

 Chugh SS, Roth GA, Gillum RF, Mensah GA. Global burden of atrial fibrillation in [23]
developed and developing nations. Glob Heart. 2014;9(1):113-19. Doi: 10.1016/j.
gheart.2014.01.004. PMID: 25432121.

 Medscape [Internet]. [place unknown, WebMD LLC.]. Bleeding Risk in Atrial [24]
Fibrillation: HAS-BLED Score. [cited 2025 Mar 15]; Available from: https://
reference.medscape.com/calculator/106/bleeding-risk-in-atrial-fibrillation-has-
bled-score.

 Zhu W, He W, Guo L, Wang X, Hong K. The HAS-BLED score for predicting major [25]
bleeding risk in anticoagulated patients with atrial fibrillation: A systematic review 
and meta-analysis. Clin Cardiol. 2015;38(9):555-61. Doi: 10.1002/clc.22435. PMID: 
26418409; PMCID: PMC6490831.

 Lip GYH. American College of Cardiology [Internet]. Washington DC (USA). HAS-[26]
BLED Tool – What is the Real Risk of Bleeding in Anticoagulation? 2012 Sept 17 
[cited 2025 Mar 15]; Available from: https://www.acc.org/latest-in-cardiology/
articles/2014/07/18/15/13/has-bled-tool-what-is-the-real-risk-of-bleeding-in-
anticoagulation.

 Yoshimura H, Providencia R, Finan C, Schmidt AF, Lip GY. Refining the [27]
CHA2DS2VASc risk stratification scheme: Shall we drop the sex category 
criterion? Europace. 2024;26(11):euae280.

 Misra A, Chowbey P, Makkar BM, Vikram NK, Wasir JS, Chadha D, et al. [28]
Consensus statement for diagnosis of obesity, abdominal obesity and the 
metabolic syndrome for Asian Indians and recommendations for physical activity, 
medical and surgical management. JAPI. 2009;57(2):163-70.

 Dalal J, Bhave A, Oomman A, Vora A, Saxena A, Kahali D, et al; SPAF Academy India [29]
experts. The Indian consensus guidance on stroke prevention in atrial fibrillation: 
An emphasis on practical use of nonvitamin K oral anticoagulants. Indian Heart J. 
2015;67(Suppl 2):S13-S34. Doi: 10.1016/j.ihj.2015.10.380. PMID: 26688149; 
PMCID: PMC4688441.

 Sabari Nath KF, Pradeep P, George GM. A prospective observational study to [30]
assess the quality of warfarin therapy and validate the impact of HAS-BLED 
and CHA2DS2-VASc score in the prevention of stroke in Indian atrial fibrillation 
patients. Int Res J Pharm. 2019;10(10):99. Doi: 10.7897/2230-8407.1010306.

 Krishna VR, Patil N, Nileshwar A. Prospective evaluation of the utility of CHA[31] 2DS2-
VASc score in the prediction of postoperative atrial fibrillation after off-pump 
coronary artery bypass surgery—An observational study. Ann Card Anaesth. 
2020;23(2):122-26. Doi: 10.4103/aca.ACA_161_18.

 Calvert P, Chen Y, Gue Y, Gupta D, Azariah JL, George Koshy A, et al. Registry [32]
Investigators. Sex differences in atrial fibrillation in India: Insights from the Kerala-
AF registry. J Arrhythm. 2025;41(1):e13195. Doi: 10.1002/joa3.13195. PMID: 
39817011; PMCID: PMC11730713.

 Bahuleyan CG, Namboodiri N, Jabir A, Lip GY, Koshy G, Shifas BM, et al. [33]
One-year clinical outcome of patients with nonvalvular atrial fibrillation: Insights 
from KERALA-AF registry. Indian Heart J. 2021;73(1):56-62. Doi: 10.1016/j.
ihj.2020.11.152. Epub 2020 Dec 19. PMID: 33714410; PMCID: PMC7961260.

 Sawhney JP, Kothiwale VA, Bisne V, Durgaprasad R, Jadhav P, Chopda M, et [34]
al. Risk profiles and one-year outcomes of patients with newly diagnosed atrial 
fibrillation in India: Insights from the GARFIELD-AF Registry. Indian Heart J. 
2018;70(6):828-35. Doi: 10.1016/j.ihj.2018.09.001. Epub 2018 Sep 12. PMID: 
30580852; PMCID: PMC6306365.

 Jarrah MI, Alrabadi N, Alzoubi K, Mhaidat QN, Hammoudeh A. Is there a [35]
concordance between CHA2DS2 VASc and HAS-BLED scores in middle 
eastern patients with nonvalvular AF? Analysis of the Jordan Atrial Fibrillation 
(JoFib) Study. The Open Cardiovascular Medicine Journal. 2022;16(1):01-07. 
Doi: 10.2174/18741924-v16-e2203290.

 Poli D, Antonucci E, Pengo V, Testa S, Palareti G. Comparison of HAS-BLED [36]
and HAS-BED versus CHADS2 and CHA2DS2VASC stroke and bleeding 
scores in patients with atrial fibrillation. Am J Cardiol. 2017;119(7):1012-16. 
Doi: 10.1016/j.amjcard.2016.12.007. Epub 2017 Jan 26. PMID: 28237286.

 Singh B, Pai P, Kumar H, George S, Mahapatra S, Garg V, et al. Expert [37]
recommendations on the usage of non-vitamin K antagonist oral anticoagulants 
(NOACs) from India: Current perspective and future direction. Cardiol Ther. 
2022;11(1):49-79. Doi: 10.1007/s40119-022-00254-w. Epub 2022 Feb 8. 
PMID: 35137335; PMCID: PMC8933593.



Sohilkhan Riyazkhan Pathan et al., Clinical Outcomes in Non Valvular Atrial Fibrillation Patients using CHADS2-VASc and HAS-BLED Scores www.jcdr.net

Journal of Clinical and Diagnostic Research. 2025 Jun, Vol-19(6): OC30-OC363636

PaRtICulaRS oF ContRIButoRS:
1. PhD Research Scholar, Department of Pharmacology, Bhaikaka University, Pramukhswami Medical College, Shree Krishna Hospital and Medical Research Centre, 

Anand, Gujarat, India.
2. Professor, Department of Pharmacology, Bhaikaka University, Pramukhswami Medical College, Shree Krishna Hospital and Medical Research Centre, Anand, Gujarat, India.
3. Consultant Interventional Cardiologist, Department of Cardiology, Bhanubhai and Madhuben Patel Cardiac Centre, Shree Krishna Hospital and Medical Research Centre, 

Karamsad, Anand, Gujarat, India.
4. Consultant Interventional Cardiologist, Department of Cardiology, Bhanubhai and Madhuben Patel Cardiac Centre, Shree Krishna Hospital and Medical Research Centre, 

Karamsad, Anand, Gujarat, India.

PlaGIaRISM ChECkInG MEthoDS: [Jain H et al.]

•  Plagiarism X-checker: Mar 24, 2025
•  Manual Googling: Apr 14, 2025
•  iThenticate Software: May 08, 2025 (6%)

naME, aDDRESS, E-MaIl ID oF thE CoRRESPonDInG authoR:
Dr. Sohilkhan Riyazkhan Pathan,
PhD Research Scholar, Department of Pharmacology, Bhaikaka University, 
Pramukhswami Medical College, Shree Krishna Hospital and Medical Research 
Centre, Anand-388325, Gujarat, India.
E-mail: sohilkhanrpathan@gmail.com

Date of Submission: Mar 15, 2025
Date of Peer Review: Mar 26, 2025
Date of Acceptance: May 10, 2025

Date of Publishing: jun 01, 2025

authoR DEClaRatIon:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  No
•  For any images presented appropriate consent has been obtained from the subjects.  NA

EtyMoloGy: Author Origin

EMEnDatIonS: 7

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

