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Incorporating uric acid into the CHA2DS2-
VASc score improves the prediction of new-
onset atrial fibrillation in patients with acute
myocardial infarction

Xuefeng Wu'%3 Yi Zhang?, Xili Yang?, Zhaoyan Xu? and Yingqing Feng"*

Abstract

Background New-onset atrial fibrillation (NOAF) is a common cardiac arrhythmia observed in patients with

acute myocardial infarction (AMI) and is associated with worse outcomes. While uric acid has been proposed as a
potential biomarker for predicting atrial fibrillation, its association with NOAF in patients with AMI and its incremental
discriminative ability when added to the CHA2DS2-VASc score are not well established.

Methods \We conducted a retrospective analysis of 1000 consecutive patients with AMI without a history of atrial
fibrillation between January 2018 and December 2020. Continuous electrocardiographic monitoring was performed
during the patients' hospital stay to detect NOAF. We assessed the predictive ability of the different scoring models
using receiver operating characteristic (ROC) curves. In addition, we employed the area under the curve (AUC),
integrated discrimination improvement (IDI), and net reclassification improvement (NRI) analyses to assess the
incremental discriminative ability of uric acid when added to the CHA2DS2-VASc score.

Results Ninety-three patients (9.3%) developed NOAF during hospitalisation. In multivariate regression analyses, the
adjusted odds ratio (OR) for NOAF was 1.439 per one standard deviation increase in uric acid level (95% confidence
intervals (Cl):1.182-1.753, p <0.001). The ROC curve analysis revealed that the AUC for uric acid was 0.667 (95%
Cl:0.601-0.719), while the AUC for the CHA2DS2-VASc score was 0.678 (95% CI:0.623-0.734). After integrating the uric
acid variable into the CHA2DS2-VASc score, the combined score yielded an improved AUC of 0.737 (95% CI:0.709-
0.764, p=0.009). Furthermore, there was a significant improvement in both IDI and NRI, indicating an incremental
improvement in discriminative ability (IDI=0.041, p<0.001; NRI=0.627, p<0.001).

Conclusion Our study suggests that uric acid level is an independent risk factor for the development of NOAF
after AMI. Furthermore, the incorporation of uric acid into the CHA2DS2-VASc score significantly improves the
discriminative ability of the score in identifying patients at high risk for NOAF.
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Introduction

Atrial fibrillation is a prevalent arrhythmia in patients
with acute myocardial infarction (AMI) with reported
incidence rates ranging from 6-21% [1]. Studies have
shown that patients with AMI who develop atrial fibril-
lation experience significantly increased mortality and
hospitalisation rates for heart failure compared to those
with sinus rhythm [2, 3]. According to the sequence of
occurrence, atrial fibrillation can be classified into two
types: preexisting atrial fibrillation prior to AMI and
new-onset atrial fibrillation (NOAF) after AMI. Research
has indicated that NOAF after AMI carries a higher risk
of ischaemic stroke and mortality than pre-existing atrial
fibrillation [4, 5]. Therefore, identifying high-risk individ-
uals prone to developing NOAF after AMI is crucial.

The CHA2DS2-VASc score, recommended by the
guidelines for assessing the risk of embolism in patients
with atrial fibrillation [6], is increasingly utilised to pre-
dict the risk of atrial fibrillation development [7, 8]. How-
ever, its predictive ability for NOAF in patients with AMI
is considered unsatisfactory [9, 10]. In recent years, there
has been growing interest in the relationship between
uric acid and atrial fibrillation. Studies have indicated
that uric acid may play a role in the onset and progres-
sion of atrial fibrillation through mechanisms such as
oxidative stress, inflammation, fibrosis, and cell apoptosis
[11]. Population-based and clinical evidence have dem-
onstrated that hyperuricaemia significantly increases the
risk of developing atrial fibrillation [12-14]. However,
most studies conducted thus far have focused on the
general population or individuals with multiple high-risk
factors for cardiovascular diseases, with limited research
available on the correlation between uric acid and NOAF,
specifically in patients with AMI. Therefore, in this study,
we aimed to assess the relationship between uric acid
levels and the emergence of NOAF in patients with AMI
during hospitalisation. Additionally, we aimed to evaluate
whether the inclusion of uric acid as an indicator could
enhance the predictive capacity of the CHA2DS2-VASc
score.

Methods

Study participants

In the present study, an initial number of 1030 consecu-
tive patients diagnosed with AMI who underwent per-
cutaneous coronary intervention at the First People
Hospital of Foshan from January 2018 to December
2020 were retrospectively enrolled. After excluding one
patient with a history of prior mitral valve replacement,
two patients with a history of atrial fibrillation, and 27
patients without uric acid data, the current study popula-
tion consisted of 1000 patients. This study was approved
by the Ethics Committee of the First People Hospital of
Foshan (2019-05-25). The requirement for informed
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consent was waived by the Ethics Committee of the First
People Hospital of Foshan because of its retrospective
nature. The study adhered to the Declaration of Helsinki,
and all procedures were in accordance with the approved
guidelines.

Definition of diagnoses

AMI was defined as evidence of myocardial injury based
on elevated cardiac troponin levels along with at least
one of the following criteria: myocardial ischaemia symp-
toms, ischaemic electrocardiogram changes, the pres-
ence of a pathological Q wave on the electrocardiogram,
or echocardiographic evidence of a new regional wall
motion abnormality. The ST-segment elevation myocar-
dial infarction (STEMI) and non-ST-segment elevation
myocardial infarction (NSTEMI) subtypes of AMI were
further categorized using the fourth universal definition
of myocardial infarction [15].

In this study, all patients underwent continuous elec-
trocardiography monitoring to identify arrhythmias dur-
ing their hospital stay in either the cardiac care unit or the
regular cardiac ward. Any newly diagnosed atrial fibrilla-
tion that appeared during hospitalisation, characterised
by the absence of P-waves, atrial activity represented by
fibrillatory waves, and irregular RR intervals lasting at
least 30 s, was referred to as NOAF. Additionally, atrial
flutter was considered equivalent to atrial fibrillation.

Data collection
The electronic medical records were searched for clinical
and laboratory information. Blood samples were drawn
from the patients’ veins the morning after admission and
analysed for biochemical variables using a SIEMENS
ADVIA Chemistry XPT automatic analyser. The esti-
mated glomerular filtration rate (eGFR) was calculated
using the Chinese version of the Modification of Diet in
Renal Disease (MDRD) formula [16]. Chronic kidney dis-
ease (CKD) was defined as an eGFR<60 ml/min/1.73 m2.

Echocardiographic examinations were performed
within 12-24 h of hospitalisation. The left atrial diameter
(LAD) was determined from M-mode echocardiographic
images using a leading-edge-to-leading-edge method,
measuring the maximal distance between the posterior
aortic root wall and the posterior left atrial wall at end-
systole. The left ventricular ejection fraction (LVEF) was
assessed using Simpson’s method, whereby it was calcu-
lated by subtracting the end-systolic left ventricular vol-
ume from the end-diastolic left ventricular volume and
subsequently dividing the result by the end-diastolic left
ventricular volume. Left atrial enlargement (LAE) was
defined as LAD>3.9 ¢cm in women and LAD>4.1 cm in
men [17].

Coronary angiography and intervention therapy were
performed by experienced physicians based on current
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guidelines and clinical practices. Coronary artery sever-
ity was assessed using the SYNTAX score [18] using the
online calculator version available at www.syntaxscore.
com.

Risk score calculation

To determine the CHA2DS2-VASc score, one point was
assigned for each of the following factors: congestive
heart failure, hypertension, age between 65 and 74 years,
diabetes mellitus, vascular disease, and female sex. Addi-
tionally, two points were given to patients aged 75 years
or older and a history of stroke or transient ischaemic
attack.

Statistical analysis

Dichotomous variables were expressed as percent-
ages and analysed using either the chi-square test or
Fisher’s exact test. To assess normal distribution, the
Kolmogorov-Smirnov test was employed for continuous
variables. For normally distributed data, the mean and
standard deviation were calculated and analysed using
the Student’s t-test. For non-normally distributed vari-
ables, the median and interquartile range were reported,
and the Mann-Whitney U test was used for analysis.

We used binary logistic regression models to assess the
association between NOAF and a 1 standard deviation
(SD) increase in uric acid levels and estimated the corre-
sponding odds ratios (OR) and 95% confidence intervals
(CI). We also categorised uric acid levels into tertiles and
used the lowest tertile as the reference category to deter-
mine the OR and CI for each tertile. To mitigate potential
confounding effects, adjustments were made for variables
with a p-value of less than 0.05 in the univariate logistic
analyses. To confirm the validity of our findings, we per-
formed a sensitivity analysis in patients who did not have
a history of hyperuricaemia, as the use of uric acid-low-
ering drugs could potentially affect the level of uric acid
at admission. We also conducted an additional sensitiv-
ity analysis in patients without CKD because renal func-
tion is known to have a significant influence on uric acid
levels. Considering that equating atrial flutter with atrial
fibrillation may introduce bias, we performed a sensitiv-
ity analysis after excluding atrial flutter and considering
only atrial fibrillation as NOAF.

A receiver operating characteristic (ROC) curve was
plotted to evaluate the discriminatory ability of the
CHA2DS2-VASc score, and the corresponding area
under the curve (AUC) was calculated. Furthermore, net
reclassification index (NRI) and integrated discrimina-
tion improvement (IDI) methods were used to determine
whether the inclusion of uric acid to the CHA2DS2-VASc
score improved its predictive capability.

Survival curves were estimated using the Kaplan—
Meier (KM) method and compared using the log-rank
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test. To determine the independent predictors of in-hos-
pital mortality, multivariate Cox proportional-hazards
models were used to calculate the hazard ratios (HR) and
95% CI with adjustment for covariates with a p-value of
less than 0.05 in the univariate Cox regression analyses.
Statistical analyses were conducted using SPSS (version
26.0, SPSS Inc., Chicago, Illinois, USA), MedCalc version
19.1 (MedCalc Software, Belgium), and the R Program-
ming Language (version 4.2.1). Statistical significance
was considered when the two-tailed p-value was less than
0.05.

Results

Baseline characteristics of the study participants

The baseline characteristics of the study population are
shown in Table 1. A total of 1000 patients were included
in this study, of whom 93 experienced NOAF during hos-
pitalisation, resulting in a prevalence of 9.3%. The median
time from admission to the onset of NOAF was 4 (3,6)
days. Compared to the non-NOAF group, patients with
NOAF were older and had a higher prevalence of prior
stroke, as well as a greater incidence of comorbidities
such as CKD. Furthermore, patients with NOAF had sig-
nificantly higher KILLIP grades and resting heart rates
at admission. Laboratory findings revealed that patients
with NOAF had lower triglyceride levels but higher lev-
els of uric acid, serum creatine, and N-terminal pro-brain
natriuretic peptide (NT-proBNP). Echocardiographic
parameters indicated that patients with NOAF had a
larger LAD and lower LVEF, while the SYNTAX and
CHA2DS2-VASc scores were significantly higher in the
NOAF group.

The average length of hospitalisation in patients with
NOAF was significantly longer than that in patients
without NOAF. Furthermore, there was a trend towards
higher in-hospital mortality in the NOAF group, although
the difference between the two groups was not statisti-
cally significant. In terms of discharge medications,
patients with NOAF had significantly lower prescrip-
tion rates of aspirin, statins, and angiotensin-converting
enzyme inhibitors (ACEI)/angiotensin receptor blockers
(ARB), whereas diuretics and oral anticoagulants (OAC)
were prescribed more frequently in the NOAF group.

Relationship between uric acid and NOAF

Table 2 shows the relationship between the uric acid
levels and NOAF risk. When uric acid was analysed as
continuous data, following adjustments for age, KIL-
LIP>1, eGFR, diastolic blood pressure, triglycerides,
NT-proBNP, LAD, LVEF, SYNTAX score, and heart
rate at admission, the OR for NOAF was 1.439 per 1 SD
increase (95% CI:1.182-1.753, p<0.001). This association
remained consistent when uric acid values were catego-
rised into tertiles. In the fully adjusted model, an elevated
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Table 1 baseline characteristics of the study population

Variables Overall (n=1000) NOAF (n=93) Non-NOAF (n=907) p
value
Age, years 61.14+12.41 6863+ 11.51 60.37+£12.25 <0.001
Male, n(%) 823(82.3) 72(77.4) 751(82.8) 0.195
Smoking, n(%) 349(34.9) 28(30.1) 321(35.4) 0.309
Drinking, n(%) 237(23.7) 23(24.7) 214(23.6) 0.806
STEMI, n(%) 556(55.6) 48(51.6) 508(56.0) 0416
HT, n(%) 495(49.5) 50(53.8) 445(49.1) 0.388
DM, n(%) 245(24.5) 25(26.9) 220(24.3) 0575
Hyperlipidemia, n(%) 390(39.0) 36(38.7) 354(39.0) 0.952
History of hyperuricemia, n(%) 194(19.4) 20(21.5) 174(19.2) 0.590
History of stroke, n(%) 67(6.7) 11(11.8) 56(6.2) 0.038
History of COPD, n(%) 13(1.3) 1(1.1) 12(1.3) 1.000
History of HF, n(%) 92(9.2) 11(11.8) 81(8.9) 0357
History of MI, n(%) 12(1.2) 1(1.1) 11(1.2) 1.000
History of PCl, n(%) 50(5.0) 7(7.5) 43(4.7) 0217
PAD, n(%) 9(0 9) 22.2) 7(0.8) 0.201
CKD, n(%) 128(12.8) 29(31.2) 99(10.9) <0.001
KILLIP> 1, n(%) 398(39.8) 60(64.5) 338(37.3) <0.001
SBP, mmHg 130.09+21.91 126.96+23.24 13041+21.76 0.148
DBP, mmHg 79.57+29.15 7581+1443 79.96+30.24 0.191
HR at admission, bpm 79.07+15.16 83.53+20.39 7861+ 1445 0.003
Hb, g/L 1253+429 1194+454 1259+42.6 0171
HbAlc, % 7.03+1.97 7.07+1.89 7.03+1.98 0877
TC, mmol/L 4.66(4.00-5.42) 4.61(4.00-5.22) 4.68(4.00-5.44) 0.178
LDL-C, mmol/L 2.95(2.37-3.57) 2.92(2.30-3.64) 2.94(2.38-3.57) 0.622
HDL-C, mmol/L 1.01(0.90-1.17) 0.98(0.89-1.15) 1.02(0.90-1.17) 0.272
TG, mmol/L 1.52(1.14-2.08) 1.39(1.05-1.81) 1.53(1.14-2.12) 0.020
UA, umol/L 374.5(313.0-450.0) 427.0(357.5-529.5) 369.0(309.0-444.0) <0.001
NT-proBNP, ng/L 722.0(233.6-1965.3) 2324.0(616.1-6096.5) 722.0(222.0-1731.0) <0.001
Scr, umol/L 76.0(65.0-91.0) 84.0(73.0-115.5) 75.0(64.4-90.0) <0.001
eGFR, ml/min/1.73m? 92.67+30.08 740+31.25 94.58+29.31 <0.001
LAD, mm 36.0(33.0-38.0) 38.0(34.0-42.0) 36.0(33.0-38.0) <0.001
LVEF, % 55.5(47.0-62.0) 48.0(42.0-58.0) 56.0(48.0-62.0) <0.001
LAE, n(%) 241(24.1) 42(45.2) 199(21.9) <0.001
SYNTAX score 14.0(9.0-19.0) 16.0(10.5-22.0) 14.0(9.0-19.0) 0.016
CHA2DS2-VASCc score 2(1-3) 3(2-4) 2(1-3) <0.001
Hospitalization, day 7.0(6.0-10.0) 9.0(7.0-13.0) 7.0(6.0-10.0) <0.001
Time of NOAF onset, day / 4(3-6) / /
In hospital mortality, n(%) 14(1.4) 3(3.2) 11(1.2) 0.134
Medication at discharge 955(95.5) 74(79.6) 881(97.1) <0.001
Aspirin, n(%)
P2Y12 receptor inhibitor, n(%) 993(99.3) 92(98.9) 901(99.3) 0496
Statins, n(%) 962(96.2) 85(91.4) 877(96.7) 0.019
Beta-blocker, n(%) 713(71.3) 59(63.4) 654(72.1) 0.079
ACEI/ARB, n(%) 490(49.0) 36(38.7) 454(50.1) 0.037
Diuretic, n(%) 234(23.4) 41(44.1) 193(21.3) <0.001
OAC, n(%) 25(2.5) 17(18.3) 8(0.9) <0.001

STEMI, ST-segment elevation myocardial infarction; HT, hypertension; DM, diabetes mellitus; COPD, chronic obstructive pneumonia disease; HF, heart failure; MI,
myocardial infarction; PCI, percutaneous coronary intervention; PAD, peripheral artery disease; CKD, chronic kidney disease; SBP, systolic blood pressure; DBP,
diastolic blood pressure; HR, heart rate; Hb, hemoglobin; HbAlc, glycosylated hemoglobin; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-
C, high-density lipoprotein cholesterol; TG, triglyceride; UA, uric acid; NT-proBNP, N-terminal pro brain natriuretic peptide; Scr, serum creatine; eGFR, estimated
glomerular filtration rate; LAD, left atrium diameter; LVEF, left ventricular ejection fraction; LAE, left atrial enlargement; ACEI, angiotensin-converting enzyme
inhibitor; ARB, angiotensin receptor blocker, OAC, oral anticoagulant
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Table 2 the relationship between uric acid and NOAF

Crude OR (95% ClI) p value Model 1 OR (95% Cl) p value Model 2 OR (95% Cl) p value
UA (Per 1 SD increase) 1.579(1.306-1.909) <0.001 1.590(1.308-1.934) <0.001 1.439(1.182-1.753) <0.001
Tertile of UA
T1 reference reference reference
T2 1.359(0.723-2.554) 0.340 1.383(0.729-2.623) 0.321 1.455(0.753-2.813) 0.265
T3 3.186(1.818-5.583) <0.001 3.412(1.926-6.046) <0.001 2.954(1.632-5.348) <0.001
p for trend <0.001 <0.001 <0.001

Model 1: adjusted for age and sex

Model 2: adjusted for age, KILLIP> 1, eGFR, diastolic blood pressure, TG, NT-proBNP, LAD, LVEF, SYNTAX score, and heart rate at admission

risk of NOAF was observed across the uric acid tertiles.
Specifically, the adjusted OR and 95% CI for NOAF in the
third tertile of uric acid compared with the correspond-
ing first tertile was 2.954 (95% CI:1.632-5.348, p<0.001).

To evaluate the robustness of the association between
uric acid and NOAF, we performed a series of sensitivity
analyses. The results of these analyses are shown in Sup-
plementary Table 1. Following adjustments for confound-
ing factors, the association between uric acid and NOAF
remained consistent in the subgroups of patients without
CKD and those without a history of hyperuricaemia, in
line with the overall population. During hospitalisation,
six cases of atrial flutter events were documented. After
excluding atrial flutter and focusing solely on atrial fibril-
lation as NOAF, the independent predictive value of uric
acid persisted.

The additive effect of uric acid on the CHA2DS2-VASc score
We performed ROC analysis to evaluate the diagnos-
tic utility of uric acid and CHA2DS2-VASc scores in
identifying patients with NOAF. The AUC for uric acid
and CHA2DS2-VASc score were 0.667 (95%CI:0.601—
0.719) and 0.678 (95%CI:0.623—-0.734), respectively. We
applied the ROC curve-derived optimal cutoff value to
convert uric acid level into a binary variable and subse-
quently integrated this binary uric acid variable into the
CHA2DS2-VASc score. The combined score yielded an
AUC of 0.737 (95% CI:0.709-0.764), which was statisti-
cally significantly greater than the AUC of the CHA2DS2-
VASc score alone (Fig. 1).

To further evaluate the additional discriminative ability
of uric acid, we assessed the IDI and NRI. Our findings
showed a significant incremental improvement in both
the IDI and NRI when uric acid was incorporated into
the CHA2DS2-VASc score compared with utilising the
CHA2DS2-VASc score alone (Table 3).

Relationship between uric acid and in-hospital mortality

Through multivariate Cox regression analyses, after
adjustments for covariates, including hypertension,
chronic obstructive pulmonary disease (COPD), eGFR,
uric acid, history of heart failure (HF), uric acid was
found to be an independent predictor of in-hospital

mortality (Supplementary Table 2). Using the cutoff value
established by the ROC curve of uric acid, patients with
higher uric acid levels displayed an increased incidence
of in-hospital mortality (Fig. 2). However, we did not
observe any difference in in-hospital mortality between
patients with and without NOAF.

Discussion

The findings of this study revealed that the uric acid level
was an independent predictor of NOAF during hospi-
talisation in patients diagnosed with AMI. Furthermore,
incorporating the uric acid indicator into the CHA2DS2-
VASc score resulted in a significant improvement in the
discriminatory performance of the score in identifying
patients at a higher risk of developing NOAF.

NOAF is a common cardiac arrhythmia in patients
diagnosed with AMI. The incidence rate of NOAF in
this study was 9.3%, which is consistent with previous
research [1]. Studies have indicated that patients with
AMI and NOAF have markedly increased mortality rates
and hospitalization rates for heart failure compared to
those with sinus rhythm [2, 3]. Consistently, in this study,
patients who experienced NOAF had prolonged hospi-
tal stays, and although the difference was not statistically
significant, they exhibited a higher in-hospital mortality
rate than patients without NOAF. The in-hospital mortal-
ity rate reported in this study was significantly lower than
the one reported in the China Acute Myocardial Infarc-
tion Registry [19]. However, it should be considered that
the study population was different, and all participants
received percutaneous artery intervention, which may
have impacted the study outcomes. Additionally, another
study with a similar participant profile reported in-hospi-
tal mortality rates comparable to those in our study [20].

Recently, the correlation between uric acid and
atrial fibrillation has received increasing attention and
has been widely studied in different populations. For
instance, the AMORIS cohort study conducted in Swe-
den, which followed 339,604 individuals without car-
diovascular risk factors or diseases for an average of 25
years, demonstrated that an elevated baseline uric acid
level was significantly associated with an increased risk
of atrial fibrillation [12]. A meta-analysis revealed that
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ROC curves for comparison
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Fig. 1 Receiver operating characteristic curves analysis for CHA2DS2-VASc score and CHA2DS2-VASc combined with UA in predicting NOAF
Table 3 comparison of AUC, IDI, and NRI between CHA2DS2-VASc and its combination with UA
AUC (95% Cl) p value IDI (95% Cl) p value NRI (95% CI) p value
CHA2DS2-VASC 0.678(0.648-0.707) Ref Ref
CHA2DS2-VASC+UA 0.737(0.709-0.764) 0.009 0.041(0.027-0.055) <0.001 0.627(0.428-0.825) <0.001

the association between uric acid and atrial fibrillation
was consistent in multiple and diverse populations [21].
Furthermore, Mantovani et al. reported that hyperuri-
caemia is an independent risk factor for atrial fibrilla-
tion in patients with type 2 diabetes [13], while another

study revealed a significant correlation between uric acid
levels and the incidence of atrial fibrillation in patients
with hypertension [14]. In patients who undergo radio-
frequency ablation, uric acid levels are closely related to
postoperative recurrence [22]. Moreover, several studies
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have explored the dose-response relationship between
uric acid and atrial fibrillation, with findings indicating
that each 1 mg/dL increase in serum uric acid levels was
associated with a 15% increase in atrial fibrillation risk in
men and a 35% increase in women [23]. Similarly, another
study identified a dose-response relationship between
uric acid levels and atrial fibrillation risk, with higher
quartiles of uric acid levels exhibiting an increased risk
of atrial fibrillation compared with the lowest quartile.
The adjusted risk ratios were 1.09 (95% CI:1.06-1.12),
1.19 (95% CIL:1.16-1.23), and 1.45 (95% CI:1.41-1.49)
for the second, third, and fourth quartiles, respectively
[12]. In the present study, even after adjusting for tra-
ditional atrial fibrillation risk factors, the uric acid level
remained an independent predictor of atrial fibrillation,
further confirming the correlation between the uric acid
level and atrial fibrillation in patients with AMI. Addi-
tionally, in the multivariate analysis of this study, the uric
acid level showed a dose-response relationship with an
increased risk of atrial fibrillation both as a categorical
and continuous variable. These findings are consistent
with those of previous studies. Previous research has

shown that the association between uric acid and atrial
fibrillation risk may differ by sex, with a stronger corre-
lation observed in women [24]. However, in the current
study, as the majority of patients were male and the sam-
ple size was limited, it remains uncertain whether there
is a sex difference in the relationship between uric acid
levels and the risk of NOAF after AMI. Further research
is warranted to elucidate whether such sex-based differ-
ences exist.

The relationship between uric acid and atrial fibril-
lation is a topic of ongoing research and debate. While
many studies have found a correlation between high uric
acid levels and atrial fibrillation, there is also a significant
overlap between hyperuricaemia and other atrial fibril-
lation risk factors and comorbidities, such as hyperten-
sion, metabolic syndrome, and diabetes [25], and there
is a potential interaction between uric acid and insulin
resistance that could contribute to an elevation in arte-
rial stiffness [26]. Despite this, Mendelian randomisation
analysis has provided evidence of a causal genetic rela-
tionship between uric acid levels and atrial fibrillation
risk [27]. Uric acid is a compound involved in human
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purine metabolism and has been shown to have both
antioxidant and pro-oxidant properties, depending on
its concentration [28]. Additionally, uric acid is closely
associated with cytokines such as C-reactive protein and
Interleukin-6 [29]. Some studies have proposed that it
can promote development of atrial fibrillation by trigger-
ing oxidative stress and inflammation [30, 31]. Although
a meta-analysis showed the potential benefit of hyperuri-
caemia treatment in patients with atrial fibrillation [32],
conclusive evidence is lacking. Clinical trials based on
the type or origin of atrial fibrillation could help to better
understand the role of urate-lowering drugs [33]. Over-
all, although the precise mechanisms underlying the rela-
tionship between uric acid and atrial fibrillation remain
unclear, it is clear that uric acid levels are an important
consideration in assessing atrial fibrillation risk.

We observed that patients who developed NOAF
exhibited both a larger LAD and a higher proportion of
LAE, consistent with the findings of a previous observa-
tional study [34]. Available evidence indicates that LAE
serves as a marker of increased risk of atrial fibrillation
[35]. Data from the Framingham Heart Study demon-
strated that an estimated 24% association between alco-
hol consumption and atrial fibrillation risk could be
explained by LAE [36]. Given these insights, it is plau-
sible to speculate that the association between uric acid
and atrial fibrillation be partly attributed to the presence
of LAE. However, even in a subgroup of patients with
LAE, an association between elevated uric acid levels and
a heightened likelihood of atrial fibrillation remains [14].
This highlights the importance of uric acid management
in patients with LAE as a strategy to mitigate the risk of
atrial fibrillation.

The CHA2DS2-VASc score is recommended by the
guidelines for managing and stratifying the risk of stroke
in patients with atrial fibrillation [6]. However, this score
is increasingly used to predict the risk of atrial fibrilla-
tion. Several studies have shown that the CHA2DS2-
VASc score exhibits good predictive value in various
populations, including the general population, patients
with heart failure, and those with atrial fibrillation after
cardioversion [7, 8, 37]. Nevertheless, its predictive abil-
ity for atrial fibrillation after AMI is limited, with stud-
ies reporting a low area under the ROC curve for the
CHA2DS2-VASc [9, 10]. The results of this study indicate
that the area under the ROC curve for the CHA2DS2-
VASc in predicting NOAF was 0.678, which is similar to
the results of the aforementioned studies. These findings
suggest that a more accurate scoring model is required to
predict the occurrence of NOAF after AMI.

The current study integrated uric acid with the con-
ventional CHA2DS2-VASc score and demonstrated
that the combined model significantly enhanced the
area under the ROC curve, IDI, and NRI for predicting
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atrial fibrillation, as compared with the CHA2DS2-VASc
score alone. These findings highlight the potential util-
ity of incorporating uric acid levels into risk stratifica-
tion models for atrial fibrillation in patients with AMIL
Further research is warranted to validate these findings
and explore the clinical implications of incorporating
uric acid as a risk factor in atrial fibrillation management
strategies.

Limitations

This study has several limitations. First, as this was a
single-centre, cross-sectional study, the results need to
be confirmed by more multicentre studies. Second, we
excluded patients with a history of atrial fibrillation; how-
ever, because a considerable proportion of atrial fibrilla-
tion patients are asymptomatic [38], there may have been
asymptomatic atrial fibrillation patients in the study pop-
ulation who were misclassified as having NOAF. Third,
we lacked information on the medication history of the
patients prior to admission, and some patients may have
used uric acid-lowering drugs or other medications that
could have affected the uric acid levels measured after
admission. However, we conducted a sensitivity analysis
by excluding patients with a history of hyperuricaemia
who had previously received uric acid-lowering therapy.
The results of this analysis demonstrated that uric acid
remained an independent predictor of atrial fibrillation
in the remaining population, which is consistent with
the results of the overall population. Nevertheless, fur-
ther research with larger sample sizes and comprehensive
medication history data is required to validate these find-
ings and address potential confounding factors. Finally,
we primarily focused on NOAF during hospitalisation.
Information regarding the evolution of patients with
NOAF during the follow-up period is lacking. On the
other hand, uric acid levels are subject to various influ-
ences, such as lifestyle modifications and drug usage.
Extending the scope of the analysis to include longitudi-
nal data on uric acid levels and recurrent atrial fibrillation
episodes could yield a more comprehensive understand-
ing of how uric acid fluctuations coincide with the persis-
tence of atrial fibrillation over time.

Conclusions

In conclusion, we found that uric acid level was a sig-
nificant and independent risk factor for the develop-
ment of NOAF after AMI. Furthermore, the integration
of uric acid with the conventional CHA2DS2-VASc score
improved the predictive accuracy in identifying patients
at a high risk for NOAF.
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