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ABSTRACT

Background: Hyperuricemia has been increasingly linked to
cardiovascular diseases, yet its association with new-onset atrial
fibrillation (AF) remains unclear.

Objective: To determine the incidence of new-onset atrial fibrillation
in patients with and without hyperuricemia and assess whether]
hyperuricemia independently predicts AF development.

Methods: This prospective cohort study was conducted at Fauji
Foundation Hospital, Lahore from 1st Oct 2024 to 5 April 2025. Al
total of 189 adult patients aged 18 years and above were enrolled in the
study. Baseline demographic data including age, sex, body mass index
(BMI), and comorbidities such as hypertension, diabetes mellitus, and
smoking status were recorded. Laboratory tests including serum uric
acid, creatinine, and lipid profile were documented at the time of]
enrollment.

Results: Out of the 189 patients, 94 (49.7%) had hyperuricemia. Atrial
fibrillation developed in 19 patients (20.2%) in the hyperuricemia
group and in 7 patients (7.4%) in the normouricemia group (p = 0.01).
Kaplan-Meier analysis showed a significantly higher cumulative
incidence of AF in the hyperuricemic group (log-rank p = 0.008). In|
multivariable Cox regression, hyperuricemia was independently]
associated with increased risk of new-onset AF (hazard ratio 2.73; 95%
CI: 1.15-6.49; p = 0.023), along with age >65 years and hypertension.
Conclusion: It is concluded that hyperuricemia is significantly]
associated with an increased risk of new-onset atrial fibrillation. Serum|
uric acid may serve as a useful biomarker for AF risk stratification.
Further studies are warranted to determine whether urate-lowering
therapies could play a preventive role in atrial fibrillation development.
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INTRODUCTION

About 33 million people worldwide have atrial fibrillation (AF) which is the most common
lasting form of heart rhythm disorder and contributes to a lot of health problems and use of
medical resources. Older individuals and those with hypertension, diabetes mellitus, obesity,
chronic kidney disease (CKD) and coronary artery disease (CAD) are more likely to develop
atrial fibrillation (AF) [1]. Apart from causing hemodynamic problems, AF raises the risk of
stroke by five times and the risk of any death by two times. Because of these issues, it is vital
to catch and address modifiable risk factors as early as possible in order to prevent heart
disease. In the past, doctors mainly recognized serum uric acid (SUA) for causing gout and
urate nephropathy [2]. There is now more discussion that hypertension plays a significant role
in cardiovascular and metabolic diseases. Having SUA above 7 mg/dL for men and 6 mg/dL
for women is considered more and more as not only a marker but also a cause of dysfunction
in the blood vessels and heart [3]. Uric acid is thought to cause endothelial problems, increase
oxidative stress, cause ongoing inflammation and start up the renin-angiotensin system all
leading to changes in myocardium [4]. Data from several epidemiological studies indicate
that having elevated SUA might lead to heart conditions such as hypertension, heart failure
and ischemic heart disease [5]. Yet, exactly how hyperuricemia causes atrial fibrillation is not
well understood, since the evidence so far is mixed. Certain cohort studies and meta-analyses
show a link between increased uric acid and AF, but similar results after adjusting for heart
disease risk factors come from others [6]. These differences in findings may be caused by the
differences in study populations, the way hyperuricemia is defined, the durations of follow-up
periods and the quality of the studies [7]. Further studies are needed to find out if
hyperuricemia itself leads to AF or simply reflects a body state that supports tissue damage
and arrhythmias [8]. Studies using experimental models support the idea that uric acid may
promote atrial fibrosis by activating NLRP3 and transforming growth factor-beta (TGF-)
pathways [9]. The scarring in atrial tissue can cause defects in its electrical activity and
encourage reentrant arrhythmias which may account for the link. Evidence also suggests that
increased SUA may work together with insulin resistance and obesity which increases heart
disease risk even more [10]. Since serum uric acid testing is both widely accessible and low-
cost, it could possibly help identify who is likely to develop AF [11]. If researchers discover
that hyperuricemia is linked with AF in new conditions, it may alert doctors to pay close
attention to at-risk individuals which can promote active care or prevent serious
consequences. Also, using drugs to reduce uric acid such as allopurinol or febuxostat, has
been considered to see if it can help prevent AF, but conclusive evidence on this is still being
worked out [12].

Objective

To determine the incidence of new-onset atrial fibrillation in patients with and without
hyperuricemia and assess whether hyperuricemia independently predicts AF development.
Methodology

This prospective cohort study was conducted at Fauji Foundation Hospital, Lahore from 1st
Oct 2024 to 5 April 2025. A total of 189 adult patients aged 18 years and above were enrolled
in the study.

Inclusion Criteria

Age >18 years

Normal sinus rhythm at baseline ECG

Available baseline serum uric acid values
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Willingness to participate and give informed consent

Exclusion Criteria

History of prior atrial fibrillation or flutter

History of structural heart disease (e.g., valvular heart disease, prior myocardial infarction
with left ventricular dysfunction)

Use of anti-arrhythmic drugs at baseline

Renal failure requiring dialysis

Ongoing malignancy or systemic inflammatory disease

Data collection

Patients were categorized into two groups based on their baseline serum uric acid levels:
Hyperuricemia group: SUA >7.0 mg/dL in males or >6.0 mg/dL in females
Normouricemia group: SUA within or below the above-defined thresholds

Baseline demographic data including age, sex, body mass index (BMI), and comorbidities
such as hypertension, diabetes mellitus, and smoking status were recorded. Laboratory tests
including serum uric acid, creatinine, and lipid profile were documented at the time of
enrollment. All patients underwent a standard 12-lead ECG on recruitment and were
monitored regularly during follow-up visits or in response to symptoms suggestive of
arrhythmia, such as palpitations, syncope, or dizziness. The diagnosis of atrial fibrillation was
confirmed by ECG, characterized by the absence of P-waves and the presence of an
irregularly irregular ventricular response lasting more than 30 seconds. The primary outcome
of the study was the incidence of new-onset atrial fibrillation in patients during the follow-up
period.

Statistical Analysis

Data were analyzed using SPSS version 26. Continuous variables were expressed as means
with standard deviations. Categorical variables were expressed as frequencies and
percentages, with group differences assessed using the chi-square test. A p-value less than
0.05 was considered statistically significant.

Results

A total of 189 patients were added in the study, the mean age was slightly higher in the
hyperuricemia group (62.1 + 10.8 years) compared to the normouricemia group (60.3 = 11.9
years), though this difference was not statistically significant (p = 0.23). The gender
distribution was similar between the groups, with males comprising 59.6% of the
hyperuricemia group and 56.8% of the normouricemia group (p = 0.71). Notably, the mean
body mass index was significantly higher in the hyperuricemia group (28.4 =+ 3.7 kg/m?) than
in the normouricemia group (26.9 + 3.2 kg/m?), with a p-value of 0.01. Additionally,
hypertension was more prevalent in the hyperuricemia group (75.5%) compared to the
normouricemia group (64.2%), and this difference reached statistical significance (p = 0.04).
Although diabetes mellitus was more common in the hyperuricemia group (50.0% vs. 42.1%),
the difference was not statistically significant (p = 0.19).

Table 1: Baseline Characteristics of the Study Population

Age (years, mean =  62.1 £ 10.8 603119 0.23
SD)

Male Gender 56 (59.6%) 54 (56.8%) 0.71
BMI (kg/m?, mean 28.4+3.7 269+3.2 0.01
+ SD)

Hypertension 71 (75.5%) 61 (64.2%) 0.04
Diabetes Mellitus 47 (50.0%) 40 (42.1%) 0.19
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New-onset atrial fibrillation occurred in 26 out of 189 patients (13.8%) during the follow-up
period. The incidence was significantly higher in the hyperuricemia group, where 19 out of
94 patients (20.2%) developed atrial fibrillation, compared to only 7 out of 95 patients (7.4%)
in the normouricemia group. This difference was statistically significant with a p-value of
0.01, indicating a strong association between elevated serum uric acid levels and increased
risk of developing atrial fibrillation.

Table 2: Incidence of New-Onset Atrial Fibrillation

Hyperuricemia (n=94) 19 (20.2%) 0.01
Normouricemia (n=95) 7 (7.4%)
Total (n=189) 26 (13.8%)

New-Onset AF
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Hyperuricemia (n=94) Normouricemia (n=95) Total (n=189)

In multivariable Cox regression analysis, hyperuricemia was found to be a significant
independent predictor of new-onset atrial fibrillation, with a hazard ratio of 2.73 (95% CI:
1.15-6.49; p = 0.023). Age greater than 65 years (HR: 1.89; 95% CI: 1.01-3.54; p = 0.045)
and hypertension (HR: 2.04; 95% CI: 1.08-3.85; p = 0.029) were also significantly associated
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with increased risk of atrial fibrillation. In contrast, diabetes mellitus (HR: 1.33; p=0.37) and
male gender (HR: 1.12; p = 0.71) did not show statistically significant associations in the
adjusted model.

Table 3: Cox Regression Analysis for Predictors of New-Onset Atrial Fibrillation

Hyperuricemia 2.73 1.15-6.49 0.023

Age > 65 years 1.89 1.01-3.54 0.045

Hypertension 2.04 1.08-3.85 0.029

Diabetes Mellitus 1.33 0.71-2.49 0.37

Male Gender 1.12 0.61-2.04 0.71
Discussion

The scientists, through this cohort study, found that patients with hyperuricemia were more
likely to have new-onset atrial fibrillation than those without hyperuricemia. In 189 patients
followed for 12 weeks, those with elevated uric acid had atrial fibrillation 20.2 times more
often than those with normal levels. They indicate that hyperuricemia is a risk factor for atrial
fibrillation that may be preventable by lowering its level. Adjusting for age, hypertension,
diabetes and renal function in a multivariable Cox regression analysis still produced a
significant result [13]. A higher risk of atrial fibrillation was observed in people with
hyperuricemia, proving that higher uric acid levels may be directly involved in heart
remodeling and irregular conduction. Previous studies have suggested that uric acid could
play a role in leading to arrhythmias which is also supported by these findings. In their study,
Kuwabara et al. (2017) stated that SUA levels play a major role in triggering AF in a large
Japanese population and similar findings have been seen in U.S. and European cohorts. There
are possible explanations for how hyperuricemia can cause AF and these hypotheses are
backed up by scientific studies more and more [14]. There is evidence that uric acid can boost
oxidative stress, stimulate pro-inflammatory substances and disrupt the function of
endothelium which adds to the structural and electrical changes in atrial tissues [15]. Uric
acid may lead to atrial inflammation by activating the NLRP3 inflammasome and further
fibrosis of the atria can happen because of TGF-B signaling which helps create an
environment for heart arrhythmia. This might show why people with high uric acid have an
increased risk of atrial fibrillation, even if they do not have heart disease [16]. It was also
noted that people with hypertension and advanced age were more likely to have atrial
fibrillation, as research [17] has pointed out. Still, other aspects like being male and having
diabetes mellitus did not have significant effects which could be related to having few
participants or other overlapping health problems [18]. Our research shows that adding serum
uric acid gives more useful information for assessing the risk of atrial fibrillation. Since this
type of testing is both affordable and accessible, using it in routine heart screenings could
quickly discover who faces a greater risk for heart problems [19,20]. Raising the question of
why gout often develops prior to AF, this finding suggests that drugs used to lower uric acid
such as allopurinol and febuxostat, may be able to reduce the risk of AF in at-risk patients
and should be studied in clinical trials. The study is strong because it was prospective,
included people who fit specific criteria and relied on ECG for AF diagnosis. But there are
some restrictions we should keep in mind. The follow-up observation time is short, so it
might not pick up infrequent, progressive forms of AF. Even after considering the main
confounders, there might be some impact from variables such as alcohol use, sleep apnea or
left atrial volume, since these were not considered.
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Conclusion

It is concluded that hyperuricemia is significantly associated with an increased incidence of
new-onset atrial fibrillation, independent of other established cardiovascular risk factors such
as age, hypertension, and diabetes mellitus. Patients with elevated serum uric acid levels
demonstrated a markedly higher risk of developing atrial fibrillation compared to those with
normal levels. These findings suggest that serum uric acid may serve not only as a marker of
metabolic dysfunction but also as a potential contributor to atrial arrhythmogenesis. Routine
monitoring of uric acid levels may aid in the early identification of individuals at elevated
risk for atrial fibrillation, and future studies should explore whether urate-lowering
interventions can modify this risk and improve cardiovascular outcomes.
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