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Abstract

Background: Atrial fibrillation (AF) is the most common sustained

cardiac arrhythmia in patients with dilated cardiomyopathy (DCM)
and is associated with worsening heart failure, thromboembolic
events, and increased mortality. This study aimed to determine the
frequency of AF and evaluate its association with demographic and
echocardiographic characteristics in patients with DCM.

Methods: This crosssectional study was conducted in the
Department of Cardiology, Lady Reading Hospital, Peshawar, from
February to June 2026. A total of 113 patients with
echocardiographically confirmed DCM were enrolled using a non-
probability convenience sampling technique. Demographic and

clinical data were collected using a structured questionnaire. Atrial
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fibrillation was diagnosed using a standard 12-lead electrocardiogram (ECG). Data was analyzed
using R software (version 4.3), and a p-value <0.05 was considered statistically significant.

Results: Among the 113 patients, 20 (17.7%) had AF, while 93 (82.3%) were in sinus rhythm. The
mean age of the participants was 55.9 + 9.2 years, and 78 (69.0%) were male. No significant
association was observed between AF and age (p = 0.20) or gender (p = 0.13). However, AF was
significantly associated with the severity of mitral regurgitation (p = 0.011). Patients with AF also
demonstrated a higher prevalence of severe left ventricular systolic dysfunction, with borderline
statistical significance for left ventricular ejection fraction <30% (p = 0.074).

Conclusion: Atrial fibrillation was present in nearly one-fifth of patients with DCM and was
significantly associated with mitral regurgitation and severe left ventricular systolic dysfunction. Early
recognition of AF and echocardiographic abnormalities may improve risk stratification and clinical

management in patients with DCM.

INTRODUCTION

Dilated cardiomyopathy (DCM) is one of the most common forms of cardiomyopathy and is
characterized by dilation of one or both ventricles accompanied by impaired systolic function in the
absence of abnormal loading conditions or significant coronary artery disease (1). It represents a
major cause of heart failure, ventricular arrhythmias, sudden cardiac death, and heart
transplantation worldwide (2). The etiology of DCM is multifactorial and includes genetic mutations,
viral myocarditis, autoimmune disorders, alcohol abuse, cardiotoxic drugs, metabolic abnormalities,
and ischemic heart disease. Progressive ventricular remodeling results in myocardial fibrosis,
neurohormonal activation, and reduced cardiac output, leading to worsening cardiac function and
adverse clinical outcomes (3).

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia and frequently coexists
with DCM. Progressive ventricular dysfunction and atrial enlargement promote electrical and

structural remodeling, creating a substrate for the development of AF (4). The coexistence of AF and
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DCM is associated with worsening heart failure symptoms, reduced exercise tolerance, increased
thromboembolic risk, frequent hospitalizations, and higher mortality (5). Electrocardiography
remains the gold standard for diagnosing AF, while echocardiography plays a central role in assessing
ventricular dimensions, left ventricular ejection fraction, atrial enlargement, valvular abnormalities,

and intracardiac thrombus (6).

Figure 1: Echocardiographic findings of dilated cardiomyopathy.

Several clinical factors increase the risk of AF in patients with DCM, including hypertension,
diabetes mellitus, ischemic heart disease, valvular disease, advancing age, and persistent ventricular
dysfunction (7). Early identification of AF is clinically important because timely initiation of
anticoagulation, rate or rhythm control strategies, and optimized heart failure therapy may reduce
complications such as stroke, systemic embolism, and progressive ventricular dysfunction. Standard
investigations include electrocardiography, transthoracic echocardiography, and, in selected patients,

cardiac magnetic resonance imaging (8).
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Despite advances in the diagnosis and management of DCM, limited local data are available
regarding the frequency of atrial fibrillation among patients with dilated cardiomyopathy in Pakistan,
particularly in Khyber Pakhtunkhwa. Determining the burden of AF in this population is important
for improving early diagnosis, risk stratification, and therapeutic decision-making. Therefore, this
study aimed to determine the frequency of atrial fibrillation in patients with dilated cardiomyopathy

presenting to a tertiary care hospital in Peshawar.

MATERIALS AND METHODS

This cross-sectional observational study was conducted in the Department of Cardiology, Lady
Reading Hospital (LRH), Peshawar, over a period of four months to determine the frequency of
atrial fibrillation among patients with dilated cardiomyopathy. The study population comprised
adult patients admitted to the Cardiac Care Unit (CCU) with a confirmed diagnosis of dilated
cardiomyopathy based on echocardiographic findings. Patients aged 18 years or older of either
gender were eligible for inclusion. Patients with congenital heart disease or peripartum
cardiomyopathy were excluded from the study.

The sample size was calculated using OpenEpi (www.openepi.com) with a 95% confidence level, an

8% margin of error, and an anticipated frequency of 25%, yielding a final sample size of 113
participants. A non-probability convenience sampling technique was employed to recruit eligible
patients during the study period.Ethical approval was obtained from the Institutional Review Board
of Lady Reading Hospital, Peshawar, before the commencement of the study. Written informed
consent was obtained from all participants after explaining the objectives, procedures, potential
benefits, and possible risks of the study. Confidentiality and anonymity of the participants'
information were maintained throughout the research process.

Data were collected using a structured questionnaire that recorded demographic characteristics,
clinical history, and electrocardiographic findings. Only patients with echocardiographically

confirmed dilated cardiomyopathy were enrolled. The presence of atrial fibrillation was determined
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based on electrocardiographic evaluation by the treating cardiologist. Data were entered and
analyzed using R software (version 4.3). Categorical variables were summarized as frequencies and
percentages, while continuous variables were presented as mean * standard deviation or median
with interquartile range, depending on data distribution. Associations between atrial fibrillation and
selected demographic or clinical variables were assessed using the Chi-square test or Fisher's exact

test where appropriate. A p-value of <0.05 was considered statistically significant.

RESULTS

This study was conducted at Lady Reading Hospital (LRH), a tertiary care hospital in Peshawar, with
the aim of determining the frequency of atrial fibrillation in patients diagnosed with dilated
cardiomyopathy using 12 leads ECG and Transthoracic Echocardiography. A total of 113 patients
with dilated cardiomyopathy were included in this cross-sectional study. The mean age of the

participants was 55.9 + 9.2 years. The patients were male and female both. Atrial Fibrillation (AF)

was present in 20 patients (17.7%), while 93 patients (82.3%) did not have AF.

Table 4.1: Age and Gender by Atrial fibrillation status

Characteristics Overall (N =113) | No AF (N =93) | AF Present (N = 20) | P-value
Age (years), Mean + SD | 55.9 + 9.2 55.4 +9.2 58.0 £ 9.6 0.20
Gender, n (%) 0.13
Male 78 (69.0) 67 (72.0) 11 (55.0)

Female 35 (31.0) 26 (28.0) 9 (45.0)

This table shows that the mean age was 55.9 + 9.2 years, although patients with AF were older than
those without AF and the difference was not statistically significant (p = 0.20). The study consisted
mainly of males (69%) and there was no statistically significant difference between AF and non-AF

groups when it comes to gender distribution (p = 0.13).
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Table 4.2: Clinical History by Atrial Fibrillation Status
Characteristic Overall(N=113) | No AF(N=93) AF P-value
Present(N=20)
Hypertension 74(65%) 58(62%) 16(80%) 0.13
Diabetes Mellitus | 70(62%) 60(65%) 10(50%) 0.20
Ischemic  Heart | 5(4.4%) 5(5.4%) 0(0%) 0.60
Disease
History of stroke | 4(3.5%) 4(4.3%) 0(0%) >0.90
Family history of | 25(22%) 19(20%) 6(30%) 0.40
cardiomyopathy

Table 4.2 compares the clinical history of patients with and without atrial fibrillation (AF). The
highest prevalence of comorbid conditions was that of hypertension (65%), which was higher among
those with AF than those without AF. Diabetes mellitus was higher in patients without AF. There
were no differences in prevalence of ischemic heart disease, prior history of stroke and family history

of cardiomyopathy between the two groups.

Table 4.3: Diagnostic and Echocardiographic Finding by Atrial Fibrillation

Characteristics Overall(N=113) | No AF(N=93) AF P-value
Present(N=20)

LVEF Category 0.074

<30% 53(47%) 40(43%) 13(65%)

30-40% 60(53%) 53(57%) 7(35%)

Left Atrial | 113(100%) 93(100%) 20(100%) >0.90

enlargement
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LVEDD enlarged | 113(100%) 93(100%) 20(100%) >0.90

Mitral 0.011

regurgitation

Mild 65(58%) 58(62%) 7(35%)

Moderate 35(31%) 23(25%) 12(60%)

Severe 13(12%) 12(13%) 1(5.0%)

This table presents the diagnostic and echocardiographic findings of patients according to atrial
fibrillation (AF) status. Patients having AF more often showed reduce LVEF ( <30%). There was no
statistically significant difference observed (p-value = 0.074). Presence of enlarged left atria and
LVEDD were found in both cases without any statistical significance. The severity of mitral

regurgitation showed a strong relationship with AF patients (p-value = 0.011).
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Figure 4.1: Frequency of Atrial Fibrillation in Dilated Cardiomyopathy

This bar chart shows that the majority of patients (93, 82.3%) were without AF whereas 20 patients
(17.7%) had AF on 12-lead ECG.
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Figure 4.2: Age Distribution by Atrial Fibrillation Status in DCM

This density plot shows the age distribution of patients with and without AF. The age distribution

of patients with AF (blue) appears slightly shifted toward older ages compared to those without AF

(red), although there is substantial overlap between the two groups.
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Figure 4.3: Severity of Mitral Regurgitation in Atrial Fibrillation Status

This stacked bar chart illustrates the distribution of mitral regurgitation severity according to AF
status. Patients with AF had a noticeably higher proportion of moderate mitral regurgitation and a
lower proportion of mild MR compared to patients without AF.

Statistical analysis was performed using R software (version 4.3). Continuous variables were

expressed as mean * standard deviation and compared using the Wilcoxon rank-sum test.
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Categorical variables were presented as frequencies and percentages and compared using Pearson’s
Chi-squared test or Fisher’s exact test, as appropriate. A two-tailed p-value < 0.05 was considered
statistically significant. The 95% confidence interval for the proportion of atrial fibrillation was

calculated using the Wilson score method.

DISCUSSION

In this study, the prevalence of AF in DCM patients has been assessed. The results show that there
is a significant prevalence of AF in DCM patients, where AF was seen in 17.7% of cases. The
prevalence in this study is comparable to previous studies that have shown that there is a high
prevalence of AF in patients with structural heart disease with a decline in their ventricular function.
There was no statistically significant difference in the age of the AF group compared with the non-
AF group; however, both groups had comparable numbers of men and women. This means that age
and gender cannot possibly predict AF presence in these patients.

A strong association existed between AF and the degree of mitral regurgitation. Those with AF had
a higher prevalence of moderate MR than those without AF. The association might be attributed to
left ventricular dilatation and remodeling that result in mitral dysfunction and atrial enlargement
and increase the risk of developing AF.

There was also a marginal statistical association between AF and impaired LVEF. More patients with
AF suffered from severe left ventricular systolic dysfunction (LVEF <30%). Thus, declining
ventricular function may promote atrial remodeling and predispose the development of atrial
arrhythmias. Even though the difference did not reach statistical significance, the clinical
implications are quite essential and consistent with previous data.

The results suggest that the examination of mitral regurgitation and ventricular function in DCM is

crucial for AF risk stratification.
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CONCLUSION

Atrial fibrillation was found in 17.7% of patients suffering from DCM. The incidence of atrial
fibrillation had no statistically significant correlations with age or gender. But there was a statistically
significant correlation between the presence of AF and the presence of moderate-to-severe MR.
Furthermore, there was a tendency towards the presence of a statistical correlation between severe
left ventricular systolic dysfunction and the occurrence of atrial fibrillation. The results of the
research clearly indicate that the screening of AF is necessary in DCM patients and

echocardiographic parameters may be helpful in its identification.
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