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Abstract 
Background:  Atrial fibrillation (AF) is a common arrhythmia associated with increased 
mortality and stroke risk. Left atrial enlargement (LAE) is a known predictor of AF 
progression and adverse outcomes. Despite extensive research in Western populations, 
data from India regarding LAE in new onset atrial fibrillation (NOAF) is limited. Aim: This 
study aims to determine the prevalence of LAE in Indian patients with NOAF and risk 
factors associated with NOAF. Methods: This cross-sectional study was conducted in 
tertiary care hospital from July 2022 to December 2023. The study included 61 adult 
patients with newly diagnosed AF, confirmed by electrocardiogram (ECG). Data on 
demographics, comorbidities, echocardiographic parameters were collected. LAE was 
defined as a left atrial diameter ≥4.1 cm in men and ≥3.9 cm in women. Statistical analyses 
were performed using SPSS version 25.0, with significance set at p<0.05. Results: LAE was 
present in 47.5% of the cohort, with a prevalence of 80 % in patients with valvular AF and 
prevalence of 41.2% in non-valvular AF. Significant associations were found between LAE 
and congestive heart failure (CHF) (p=0.01) and chronic kidney disease (CKD) (p=0.003). 
Conclusion: LAE is prevalent among Indian patients with NOAF and is associated with 
comorbidities such as CHF and CKD. These findings underscore the need for early 
detection and management of LAE to mitigate adverse outcomes in NOAF patients. 
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INTRODUCTION 
Atrial fibrillation (AF) is the most common arrhythmia worldwide, characterized by disorganized, rapid atrial activation 

with irregular ventricular rhythm due to AV nodal conduction abnormalities.1,2 AF is typically classified into three forms: 

paroxysmal (self-terminating), persistent (lasting more than 48 hours without spontaneous resolution), and permanent 

(resistant to pharmacological or electrical intervention).1 On electrocardiogram (ECG), AF presents as absent P waves or 

fibrillatory waves and an irregular rhythm.3 

 

New onset atrial fibrillation (NOAF) refers to the first detectable episode of AF in an individual with no prior history.3 

Globally, AF affects 1-2% of the population and is associated with a 1.5 to 1.9-fold increase in mortality and a fivefold 

increase in stroke risk.1,2 Approximately one-third of AF patients remain asymptomatic, with stroke often being the first 

manifestation.4 This highlights the need for early identification of at-risk populations.  

 

Research has demonstrated that left atrial (LA) enlargement is a significant predictor of AF development and progression.5 
For instance, studies such as the Framingham and Cardiovascular Health studies have shown that increased LA size 

correlates with a higher risk of AF.5 Additionally, LA remodelling in AF patients can predispose them to more severe 

disease states, including permanent AF.6 

 

While most AF data come from studies in Western populations, limited research from India explores the relationship 

between NOAF and echocardiographic findings. This study aims to assess the prevalence of left atrial enlargement in 

Indian patients with NOAF. 
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MATERIALS AND METHODS 

Study Design and Setting 
This cross-sectional study was conducted at Bharati Vidyapeeth Deemed to be University Medical College, Dhankawadi, 

Pune, a tertiary care hospital, from July 2022 to December 2023. Ethical approval was obtained from the Institutional 

Ethics Committee prior to study initiation, and all participants provided informed consent. This study conforms to widely 

accepted ethical principles guiding human research (such as the Declaration of Helsinki)  

 
Study Population 
The study included adult patients (>18 years) admitted to Bharati Hospital. Patients were eligible if they had atrial 

fibrillation (AF) for the first time, confirmed by electrocardiogram (ECG) findings and no prior history of AF. Those with 

a known history of AF were excluded. 

 

Sample Size 
The sample size for this study was 51 patients however we observed 61 patients out of which 51 patients had non valvular 

atrial fibrillation and 10 patients had valvular atrial fibrillation . 

 

Data Collection 
Data collection was performed using a structured proforma, capturing patient demographics (age, sex, weight, height), 

comorbidities, cause of admission, and clinical details, including 2D echocardiography (echo) and ECG findings.  

Patients underwent a detailed history and clinical examination, with specific attention to: 

- Age, gender, and BMI 

- Symptoms and reason for hospitalization (medical or surgical) 

- Presence of comorbidities, including hypertension, diabetes, chronic diseases (heart, lung, liver), malignancy, 

stroke, anemia, thyroid disease, and others. 

 

Diagnosis of Atrial Fibrillation 
Atrial fibrillation was diagnosed based on ECG findings, characterized by the absence of P waves and an irregular heart 

rate. Routine ECG monitoring was conducted at admission and during the hospital stay, with continuous monitoring in the 

ICU. Patients who developed AF during hospitalization without prior ECG documentation were included. Pre- and post-

operative AF was also recorded for patients undergoing surgery. 

 

Clinical Definitions 
- Hypertension was defined as systolic BP ≥140 mmHg or diastolic BP ≥90 mmHg. 

- Diabetes was defined by fasting glucose ≥126 mg/dL, postprandial glucose ≥200 mg/dL, or HbA1c ≥6.5%. 

- Anemia was defined as hemoglobin <12 g/dL in women and <13.7 g/dL in men. 

- IHD was diagnosed based on a history of angina, prior ECG changes, or evidence of coronary interventions. 

Other conditions such as COPD, heart failure, stroke, and thyroid disorders were diagnosed according to established clinical 

guidelines. BMI was calculated from the patient’s weight and height at admission. 

 

Echocardiography and ECG 
Detailed 2D echo parameters included left atrial (LA) diameter, the presence of left ventricular hypertrophy (LVH), 

valvular abnormalities, and regional wall motion abnormalities. Left atrial enlargement was defined as a diameter ≥4.1 cm 
in men and ≥3.9 cm in women.  

 

Statistical Analysis 
Data were entered into Microsoft Excel and analyzed using SPSS version 25.0. Descriptive statistics were used, including 

mean, median, and standard deviation for quantitative data and percentages for qualitative data. Chi-square or Fisher’s 

exact tests were applied for categorical data, while unpaired t-tests or Mann-Whitney U tests were used for continuous 

variables. A p-value <0.05 was considered statistically significant. Results were presented in tables and graphs where 

appropriate. 

 

 

RESULTS 
This cross-sectional study evaluated the baseline characteristics, comorbidities, and prevalence of left atrial enlargement 

(LAE) in 61 patients with new onset atrial fibrillation (NOAF) treated at Bharati Hospital and Research Centre between 

June 2022 and December 2023. Of the total population, 60.7% (37/61) were male, and 39.3% (24/61) were female, with a 

mean age of 64.96 ± 14.04 years. Among the 51 patients with non-valvular AF, 62.7% were male, and 37.3% were female. 

In the valvular AF subgroup (n=10), the gender distribution was evenly split between males and females (50% each). 
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Table 1: Baseline characteristics of the study population 

Characteristic Overall (n=61) Non-Valvular 

(n=51) 

Valvular 

(n=10) 

Age (Mean ± SD)  
 

64.96 ± 14.04   

Gender    

Female 24 (39.3%) 19 (37.3%) 5 (50%) 

Male 37 (60.7%) 32 (62.7%) 5 (50%) 

Comorbidities    

Hypertension 38 (62.3%) 34 (66.7%)  

Diabetes 19 (31.1%) 18 (35.3%)  

Chronic Kidney Disease  17 (27.9%) 16 (31.4%)  

Stroke 10 (16.4%) 9 (17.6%)  

Chronic Obstructive 

Pulmonary Disease  

6 (9.8%)  

5 (9.8%) 
 

 

Hypothyroidism 6 (9.8%) 3 (5.9%)  

Chronic Liver Disease  

4 (6.6%) 
 

 

4 (7.8%) 
 

 

Hyperthyroidism  1 (1.6%) 1 (2.0%)  

Cardiovascular 

Diseases 

   

Ischemic Heart Disease 15 (29.4%)   

Congestive Heart Failure  

10 (19.6%) 
 

  

Rheumatic Valvular 

Disease 
 

8 (13.1%) 
 

  

Non-rheumatic Valvular 

Disease 
 

2 (3.3%) 
 

  

Cardiomyopathy  

1 (1.6%) 
 

  

 

Hypertension was the most common comorbidity, observed in 62.3% (38/61) of the overall population, and more prevalent 

in non-valvular AF cases (66.7%). Diabetes affected 31.1% (19/61) of the overall cohort, with a higher prevalence of 35.3% 

in non-valvular AF cases. Chronic kidney disease (CKD) was present in 27.9% of the overall population, while stroke was 

noted in 16.4% of cases. Among non-valvular AF cases, CKD and stroke were observed in 31.4% and 17.6%, respectively.  

 

Regarding cardiac disease, ischemic heart disease (IHD) was the most common, affecting 29.4% (15/61) of the population, 
followed by congestive heart failure (CHF) in 19.6% (10/61). Rheumatic and non-rheumatic valvular diseases (one case of 

Mitral valve prolapse , one case of aortic stenosis ) were observed in 13.1% and 3.3% of cases, respectively. Other 

conditions reported in patients are represented in figure 1; with sepsis most common (37.3%). 

 

LAE was present in 47.5% (29/61) of the overall cohort. In patients with non-valvular AF, LAE was seen in 41.2% (21/51), 

while 80% (8/10) of those with valvular AF exhibited LAE. (Figure 2)  
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Figure 1: Other conditions associated with new onset atrial fibrillation seen in study population 

 
Figure 2: Prevalence of left Atrial Enlargement in Patients with new onset atrial fibrillation 

 

Table 2: Distribution of 2D Echo Findings in Non-Valvular and Valvular New Onset Atrial Fibrillation 

Parameter Non-Valvular (n=51) Valvular (n=10) 

LA Thrombus 8 (15.7%) 2 (20%) 

LVH 23 (45.1%) 2 (20%) 

PAH 19 (37.3%) 7 (70%) 

RA Dilatation 8 (15.7%) 5 (50%) 

RV Dilatation 4 (7.8%) 4 (40%) 

Valvular Stenosis 4 (7.8%) 7 (70%) 

Valvular Regurgitation 15 (29.4%) 6 (60%) 

RWMA 14 (27.5%) 1 (10%) 

 

Table 2 presents the distribution of various 2D Echo findings among patients with non-valvular and valvular new onset 

atrial fibrillation (NOAF). Among the 51 patients with non-valvular NOAF, left atrial (LA) thrombus was observed in 

15.7% of cases, while left ventricular hypertrophy (LVH) was noted in 45.1%. Pulmonary arterial hypertension (PAH) 

affected 37.3% of patients, and right atrial (RA) dilatation was present in 15.7%. Right ventricular (RV) dilatation occurred 

in 7.8% of non-valvular cases. Valvular stenosis and regurgitation were found in 7.8% and 29.4% of cases, respectively. 

Regional wall motion abnormalities (RWMA) were seen in 27.5% of patients. 

 

In contrast, among the 10 patients with valvular NOAF, LA thrombus was observed in 20%, LVH in 20%, and PAH in 

70%. RA dilatation was noted in 50%, and RV dilatation in 40%. Valvular stenosis and regurgitation were found in 70% 
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and 60% of cases, respectively. RWMA was present in only 10% of valvular cases. These findings highlight a higher 

prevalence of PAH, RA dilatation, and valvular abnormalities in valvular NOAF compared to non-valvular cases. 

 

Table 3: Associations Between LA Dilatation and Various Factors in Non-Valvular New Onset Atrial Fibrillation 

Factor LA Dilatation No Yes Total p-value 

Gender Female 10 9 19 0.49 

 Male 20 12 32  

Diabetes No 20 13 33 0.73 

 Yes 10 8 18  

Hypertension No 11 6 17 0.55 

 Yes 19 15 34  

CHF No 28 13 41 0.01 

 Yes 2 8 10  

IHD No 22 14 36 0.61 

 Yes 8 7 15  

Stroke No 25 17 42 0.99 

 Yes 5 4 9  

CKD No 25 10 35 0.003 

 Yes 5 11 16  

CLD No 28 19 47 0.99 

 Yes 2 2 4  

COPD No 27 19 46 0.99 

 Yes 3 2 5  

Sepsis No 17 15 32 0.28 

 Yes 13 6 19  

 

Table 3 details associations between left atrial (LA) dilatation and various clinical factors in non-valvular NOAF. The 

analysis shows no significant associations between LA dilatation and gender (p=0.49), diabetes (p=0.73), hypertension 

(p=0.55), ischemic heart disease (IHD) (p=0.61), stroke (p=0.99), chronic liver disease (CLD) (p=0.99), chronic obstructive 

pulmonary disease (COPD) (p=0.99), and sepsis (p=0.28). However, a significant association was found between LA 

dilatation and congestive heart failure (CHF) (p=0.01), indicating that patients with CHF are more likely to have LA 

dilatation. Additionally, a significant association was observed between LA dilatation and chronic kidney disease (CKD) 

(p=0.003), suggesting that CKD is also linked to increased LA dilatation. 

 

DISCUSSION 
Atrial fibrillation (AF) is the most prevalent arrhythmia globally, significantly increasing the risk of mortality, stroke, and 

dementia.1 It affects 1-2% of the population and is linked to high morbidity.1 Understanding the disease burden and 

identifying those most at risk is essential. The primary cause of AF is abnormal atria, where anatomical and histological 

changes lead to electrical re-entry and sustained AF.7-9 Atrial dilation and fibrosis contribute to the persistence of AF, 

which worsens over time and increases the risk of permanent AF and stroke.7-11. Several small studies have shown that 

therapeutic strategies, such as ACEI or ARB therapy and ablation, can reverse left atrial remodelling and reduce AF 

recurrence.6 However, these findings need validation through larger multicentre trials. While Indian studies have described 

AF, few have explored the correlation between 2D Echo findings and atrial size in patients with new-onset AF (NOAF). 

 

In our study, we aimed to estimate the prevalence of left atrial (LA) enlargement in patients newly diagnosed with AF and 

its correlation with comorbidities and risk scores. The key findings were: i) most patients were over 60 years of age; ii) a 

male predominance was observed; iii) hypertension and diabetes were the most common comorbidities; iv) LA dilatation 

had significant association with CHF and CKD. In our study, 61 patients were included, with a mean age of 64.96 years. 

This aligns with findings of the study conducted by Chowdhury SR et al., with mean age 67.17 years and by Sawhney et 

al., where the mean age was 65.8 years.2-12 Both studies indicate AF is more prevalent in older populations, likely due to 

age-related degenerative changes in the myocardium, as proposed by Kornej et al.,.13 Additionally, our study suggests that 
AF may occur at a younger age in the Indian population compared to Western populations, possibly due to genetic and 

lifestyle differences. 

 

Of the 61 participants, 60.7% were male, consistent with other studies like Sawhney et al. and Hrynkiewicz-Szymanska et 

al., which also reported a male preponderance.2,14 The higher prevalence of AF in men may be attributed to factors like 

taller stature, larger atria, and sex-related differences.15 
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Hypertension (66.7%) and diabetes mellitus (35.3%) were the most common comorbidities in our study, similar to findings 

by Chowdhury SR et al., and Sawhney et al., where hypertension (59.7% and 68.5%) and diabetes (30.9% AND 36.2%) 

were prevalent comorbidities in AF patients.2,12 Chronic kidney disease was observed in 31.4% of our patients, higher 

than the 10.3% reported by Sawhney et al., likely because our study included all stages of CKD.2 Other comorbidities 

included stroke (17.6%), COPD (9.8%), and chronic liver disease (7.8%). In our study, 47.5% of participants had LA 

dilatation with 80 % prevalence in valvular AF patients and 41.2% prevalence in non-valvular AF patients. This is lower 

than the 86.2% reported by Hrynkiewicz-Szymanska et al., which may reflect ethnic or genetic differences in LA size and 
AF incidence across populations.14 As observed by Kornej et al.,13 AF prevalence and incidence of AF is higher in persons 

with European ancestry than in Asians and blacks. 

 

LA dilatation was significantly associated with CHF and CKD, in line with studies showing similar pathophysiological 

mechanisms like RAS activation and fibrosis.13,14 No significant association was found between LA dilatation and gender, 

diabetes, hypertension, IHD, stroke, CLD, COPD, or sepsis.  

In this study we did not find gender, diabetes, hypertension, IHD, stroke, CLD, COPD and Sepsis to be significantly 

associated with presence of LA dilatation. The study by Hrynkiewicz-Szymanska et al (14) also did not find significant 

association between LA dilatation and gender, diabetes, hypertension, IHD, stroke and COPD.   

 

CONCLUSION 
Our study identified a 41.2% prevalence of left atrial (LA) dilation in patients with non-valvular new-onset atrial fibrillation 

(NOAF), indicating an increased risk of AF recurrence. Patients with comorbidities such as congestive heart failure (CHF) 

and chronic kidney disease (CKD) showed a higher prevalence of LA dilation and potential for chronic AF. Regular 

screening for LA dilation is recommended for these patients.  

 

Limitations 
This cross-sectional study cannot establish causality or recurrence rates, which a prospective study could address. The 

limited sample size may affect generalizability, and variability in echocardiographic measurements due to operator 

differences could impact consistency. Additionally, although LA strain correlates better with new-onset atrial fibrillation, 

it requires specialized equipment and training, so our study used LA diameter. 
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