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Abstract

Background: Uric acid, a product of purine degradation, is a risk factor for cardiovascular disease. Studies have demonstrated
a relationship between uric acid and increased inflammatory and oxidative stress in the general population. Recent studies also
confirmed the role of inflammatory factors and oxidative stress in atrial fibrillation (AF).
Objectives: The purpose of this study was to investigate the relationship between serum uric acid levels and the risk of AF.
Patients andMethods: This case-control study consisted of 32 patients with AF and 32 healthy controls. Both groups were matched
by age, sex, and underlying disease. The diagnosis of AF was based on an electrocardiogram and confirmed by a cardiologist. Patients
with heart failure, coronary artery disease, recent infection, renal failure, thyroid disorders and malignancy or who were treated
with drugs affecting serum uric acid were excluded. The uric acid levels in both groups were measured using an enzymatic method.
The mean serum uric acid of the two groups was compared with a t-test and SPSS software.
Results: The female to male ratio in the two groups was 1.28. The mean age of the patients in the AF group and control group was
69.12 ± 11.8 and 67.75 ± 14.8, respectively. There were no significant differences in the age and sex of the two groups. The mean
serum uric acid in the AF group and control group was significantly different (5.79 ± 1.19 mg/dL and 4.81 ± 1.26 mg/dL, respectively;
P = 0.002).
Conclusions: The results suggest that serum uric acid can be considered a risk factor for AF. Further studies are recommended to
investigate the role of uric acid reduction in the prevention and treatment of AF.
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1. Background

Uric acid is produced via the action of the xanthine oxi-
dase enzyme and is the end product of purine degradation
in humans (1). In both men and women, the level of serum
uric acid increases with age. In premenopausal women,
the levels of serum uric acid are lower than those of men
because of the uricosuric effect of estrogen, whereas they
increase significantly after menopause (2).

In most mammals, plasma uric acid levels are reduced
by urate conversion into allantoin in the liver. However,
in humans, the uricase gene is nonfunctional (3), result-
ing in higher and more fluctuating serum uric acid levels
in humans than in other mammals (4). Ames proposed
that due to the uric acid antioxidant, properties mutation
of the uricase gene gave humans an evolutionary advan-
tage over other primates (5). However, the actual impor-
tance of uric acid in humans remains uncertain. Research
has demonstrated that an infusion of uric acid reduced ox-
idative stress (6), but it is not known whether lower lev-

els of uric acid are associated with accelerated aging. Al-
though the uric acid levels of women are about 20% lower
than those of men, on average, women live about 7.5 years
longer than men (7).

In the general population, uric acid was shown to be
a risk factor for poor health outcomes (8). Serum uric
acid levels, independently of other risk factors, were re-
ported to be associated with cardiovascular events (9). The
same study showed that 29% of the benefit, in terms of car-
diovascular risk, associated with losartan compared with
atenolol treatment was attributable to a decrease in serum
uric acid.

Atrial fibrillation (AF) is the commonest sustained
arrhythmia, and its prevalence increases in accordance
with age. It can cause heart failure, thromboembolism,
and stroke, and it is associated with increased mortal-
ity and morbidity (10). The Framingham Heart study, a
population-based prospective study, showed that the risk
of AF increased with advancing age. In addition, patients
with congestive heart failure, valvular heart disease, my-
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ocardial infarction, diabetes and hypertension had a sig-
nificantly higher risk of developing AF (10).

The exact mechanisms of the initiation and mainte-
nance of AF are uncertain. However, research has shown
that oxidative stress and inflammation play a role in the
initiation and maintenance of this disease, as evidenced by
interstitial fibrosis and infiltration of inflammatory cells
in atrial tissue (11). Another study demonstrated that the
development, persistence, and recurrence of AF were as-
sociated with higher concentrations of proinflammatory
cytokines or C-reactive protein (CRP) (12). The use of non-
channel blocking drugs, which have antioxidant and anti-
inflammatory properties, are recommended for AF due to
its association with inflammation and oxidative stress (13).
There is an important interaction between race and serum
uric acid in the development of AF.

2. Objectives

To date, there has been little research on uric acid levels
in patients with AF. Thus, in this cross-sectional study, we
sought to investigate the association between serum uric
acid levels and AF.

3. Patients andMethods

The study population consisted of patients who had
no cardiovascular conditions or significant comorbidities
that markedly affected levels of serum uric acid.

In this observational study, consecutive patients with
persistent, permanent, or paroxysmal AF who attended the
outpatient cardiology clinic or the emergency department
of Shahid Beheshti hospital, Qom, Iran were recruited. The
control group consisted of consecutive individuals, with
no history of arrhythmias who were undergoing a regu-
lar routine clinical examination. The control group was
matched for age, gender, hypertension, and diabetes.

Informed consent was obtained from all the patients,
and the study was performed in accordance with the decla-
ration of Helsinki and approved by the institutional (Qom
University of Medical Sciences) ethics committee.

The diagnosis of AF was based on an electrocardiogram
and confirmed by a cardiologist.

The exclusion criteria were a history of coronary artery
or valvular heart disease, thyroid dysfunction, congestive
heart failure, renal failure, recent infection, malignancies,
or blood dyscrasias. All baseline demographic and clinical
characteristics were carefully recorded. Patients receiving
diuretics, allopurinol, salicylates, or other drugs that could
interfere with uric acid metabolism were also excluded.

The fasting plasma uric acid level was measured using
an uricase enzymatic test, with a Zist Shimi kit. The normal

range was 3.5 – 7.5 mg/dL for men and 2.4 – 5.7 mg/dL for
women.

3.1. Statistical Analysis

Differences in the quantitative characteristics between
the groups were evaluated using the Student’s t-test. A Chi-
square test was used to evaluate differences in categorical
variables between the study groups.

4. Results

The final study population consisted of 32 patients
with AF and 32 controls. The mean (range) age of the AF
group was 69.12 (46 - 87) years, and it was 67.75 (41 - 87) years
in the healthy control group (P = 0.925)

There were no statistically significant differences be-
tween the two groups in the following parameters: gen-
der (P = 0.599), age (P = 0.925), body mass index (BMI) (P
= 0.685), diabetes (P = 0.609), and hypertension (P = 0.599)
(Table 1).

Table 1. Comparison of the Baseline Characteristics Between the Groups

AF Group Non-AF Group Sig

Gender 0.599

Male 14 14

Female 18 18

Age, y 69.12 67.75 0.925

BMI, kg/m2 26.54 26.93 0.685

History of hypertensiona 18 (56.3) 18 (56.3) 0.599

History of diabetesa 9 (28.1) 9 (28.1) 0.609

aValues are expressed as No. (%).

The mean serum uric acid in the AF group was 5.79 ±
1.19 mg/dL compared with 4.81 ± 1.26 mg/dL in the control
group, and the difference was statistically significant (P =
0.002).

5. Discussion

A large body of evidence indicates that electrophysio-
logical and structural remodeling of the atria plays an im-
portant role in the development and perpetuation of AF.
Several studies suggested that oxidative stress and inflam-
mation seemed to be involved in the pathophysiology of
AF. However, whether these processes are the cause or con-
sequence of AF remains to be determined (14, 15).
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In particular, CRP and other inflammatory markers ap-
pear to be related to left atrial enlargement, AF persis-
tence, future AF development, and recurrence after car-
dioversion. One study showed that elevated concentra-
tions of interleukin-6 and CRP were associated with higher
uric acid levels (14). Recently, two small studies also re-
ported an association between AF and serum uric acid lev-
els. One study compared serum uric acid levels in 86 pa-
tients with paroxysmal and permanent AF with those of 48
control subjects (14). That study demonstrated stepwise in-
creases in serum uric acid in those with a higher AF burden.
It also reported that serum uric acid was positively corre-
lated with the LA diameter.

A recent study showed that uric acid had a direct effect
on endothelial dysfunction and smooth muscle cell pro-
liferation (16). Another indicated that the serum uric acid
level was closely associated with elevated levels of some in-
flammatory markers, such as CRP (17). Although increases
in uric acid may be attributed to various pathological con-
ditions associated with AF, multiple risk factors for AF have
been identified. These include chronic renal failure, dia-
betes mellitus, hypertension, and cardiovascular diseases.

In hypertension, because of the decrease in renal blood
flow, which stimulates urate reabsorption, the level of
serum uric acid is frequently increased. On the other hand,
in chronic kidney disease, uric acid increases because of
the decrease in renal urate excretion. In the present study,
there were no statistically significant differences between
the two groups in the following parameters: gender, age,
diabetes, and hypertension. Whether the elevated uric acid
level found in the present study was a cause or a conse-
quence of AF remains unclear, as this was a cross-sectional
study. To shed light on this issue, the results should be con-
firmed in prospective cohort studies.

A previous study used the uricase-peroxidase method
to measure the serum uric acid levels of individuals at base-
line (18). The study population consisted of 15,382 initially
AF-free men and women aged 45 - 64, who were partici-
pants in the ARIC study, which followed up patients from
1987 to 2004. AF was ascertained using hospital records
and electrocardiograms performed during follow-up. The
unadjusted incidence of AF increased from three per 1000
person-years in the first quartile of serum uric acid to
eight per 1000 person-years in quartile 4 of serum uric
acid. Cox proportional models were adjusted simultane-
ously for age, sex, race, systolic and diastolic blood pres-
sure, serum glucose, body mass index, LDL, prevalent coro-
nary heart disease and heart failure, creatinine, use of di-
uretics, and the p wave duration on the ECG at baseline.
When compared to subjects in the lowest quartile, the haz-
ard ratio of AF for subjects in the highest quartile of serum
uric acid was 1.38 (95% CI 1.07 - 1.80).

In the present study, we reported an independent asso-
ciation between increased levels of uric acid and AF. How-
ever, some potential limitations should be considered.
First, oxidative stress markers were not assessed. Second,
patients with paroxysmal, persistent, and permanent AF
were not analyzed separately. Third, as this was a cross-
sectional study, it remains unclear whether the elevation
in the uric acid level was a cause or consequence of AF. Fur-
ther larger studies, with a long-term follow-up are needed
to elucidate the exact pathophysiological and prognostic
role of uric acid levels in this setting. Further studies are
also needed to shed light on the role of uric acid-lowering
agents as upstream therapy in AF.
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