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ABSTRACT

Introduction: Elevated serum uric acid has been associated with adverse cardiovascular outcomes and impaired
renal function. Its role in patients with acute coronary syndrome (ACS) remains insufficiently clarified,
particularly in relation to estimated glomerular filtration rate (¢GFR). The aim of our study was to analyze
serum uric acid levels in patients with ACS according to renal function assessed by eGFR.

Subjects and Methods: This retrospective study included 149 patients hospitalized with ACS at the University
Clinical Hospital Mostar between October 2024 and March 2025. Patients were divided according to serum
uric acid levels and renal function status (normal vs. reduced eGFR). Data were collected from medical records
and analyzed using appropriate descriptive and inferential statistical methods.

Results: Reduced eGFR was observed in a significantly higher proportion of patients with ACS compared to
normal renal function (p < 0.001). Patients with reduced eGFR had significantly higher serum uric acid levels
than those with preserved renal function (p < 0.001). A strong negative correlation between uric acid levels
and eGFR was identified (r = —0.648, p < 0.001).

Conclusion: Elevated serum uric acid levels are significantly associated with reduced renal function in patients
with ACS. Uric acid may represent a useful marker for identifying patients at higher risk of renal impairment

and adverse outcomes in the setting of ACS.
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INTRODUCTION

Acute coronary syndrome (ACS) encompasses
a spectrum of clinical conditions resulting
from acute myocardial ischemia due to a
sudden reduction in coronary blood flow, most
commonly caused by atherosclerotic plaque
rupture and subsequent thrombosis (1,2).
Despite significant advances in reperfusion
strategies and pharmacological therapy, ACS
remains a leading cause of morbidity and
mortality worldwide, particularly among
elderly patients and those with multiple
comorbidities (3).

Renal dysfunction has been consistently
identified as an independent predictor of
adverse outcomes in patients with ACS.
Reduced estimated glomerular filtration rate
(eGFR) is associated with increased in-
hospital mortality, recurrent ischemic events,
bleeding complications, and long-term
cardiovascular mortality (4-6). Even mild
impairment of renal function has been shown
to negatively affect prognosis, emphasizing the
importance of kidney function assessment in
acute cardiovascular settings (7).

Uric acid, the final product of purine
metabolism in humans, has gained increasing
attention as a potential biomarker and
pathophysiological mediator in cardiovascular
disease. Hyperuricemia has been associated
with hypertension, metabolic
diabetes mellitus, chronic kidney disease, and
cardiovascular events (8—10). Elevated serum
uric acid levels contribute to oxidative stress,
endothelial dysfunction, inflammation, and
vascular smooth muscle cell proliferation, all

syndrome,

of which play a key role in atherosclerosis
progression and plaque instability (11-13).

In the context of ACS, ischemia-induced
activation of xanthine oxidase leads to
increased production of uric acid and reactive
oxygen species, further  exacerbating
myocardial injury and endothelial dysfunction
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(14). Several studies have demonstrated that
elevated uric acid levels are associated with
increased infarct size, worse left ventricular
function, and higher short- and long-term
mortality in patients with ACS (15-17).
However, it remains unclear whether uric acid
is a causal factor or merely a marker of
increased oxidative stress and impaired renal
excretion.

Renal function plays a crucial role in uric acid
homeostasis, as approximately 70% of uric
acid is excreted via the kidneys. Reduced
eGFR leads to decreased urate clearance and
subsequent  hyperuricemia, creating a
bidirectional relationship between kidney
dysfunction and elevated uric acid levels
(18,19). In patients with ACS, this interaction
may represent a vicious cycle in which renal
impairment and hyperuricemia mutually
exacerbate cardiovascular risk.

Given the prognostic significance of both uric
acid levels and renal dysfunction,
understanding their relationship in patients
with ACS may provide valuable insights for
risk stratification and clinical management.
The aim of this study was to analyze serum uric
acid levels in patients with acute coronary
syndrome according to renal function assessed
by estimated glomerular filtration rate and to
explore their association with demographic
characteristics.

SUBJECTS AND METHODS

This retrospective study was conducted at the
Clinical Department of Internal Medicine with
Dialysis Center, University Clinical Hospital
Mostar.  Medical records of patients
hospitalized with acute coronary syndrome
between October 1, 2024 and March 1, 2025
were reviewed.

A total of 149 patients were included. Patients
were categorized according to serum uric acid
levels (normal vs. elevated) and renal function
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status (normal eGFR vs. reduced eGFR). Renal
function was assessed using eGFR calculated
from routine laboratory parameters.

Data on age, sex, serum uric acid levels, and
eGFR were collected from the hospital
information system. The study was conducted
in accordance with ethical standards and
patient data were anonymized.

Statistical Analysis

Statistical analysis was performed using SPSS
version 20.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were presented as mean
+ standard deviation or median with
interquartile range, depending on distribution.
Categorical variables were expressed as
frequencies and  percentages.  Group
comparisons were performed using Student’s
t-test or chi-square test, as appropriate.
Correlations were assessed using Pearson’s
correlation coefficient. A p-value < 0.05 was
considered statistically significant.

RESULTS

A total of 149 patients with acute coronary
syndrome were included in the study. Of these,
53.7% were male (n = 80) and 46.3% were
female (n = 69). There was no statistically
significant difference in sex distribution (¥* =
0.812, p=10.368).

The youngest patient was 44 years old, while
the oldest was 97 years old. The median age of
the entire cohort was 71 years (interquartile

range 15). Female patients were significantly
older than male patients (74.4 + 10.9 vs. 67.8
+ 10.0 years; t =—3.826, p < 0.001).

Serum uric acid levels did not differ
significantly between male and female patients
(t = —1.304, p 0.194). However, male
patients had significantly higher estimated
glomerular filtration rate (eGFR) values

compared to female patients (77.3 + 24.0 vs.
65.0 £ 30.7 mL/min/1.73 m?; t = 2.726, p =
0.007).

Table 1. Basic descriptive parameters of urate and eGFR values

Parameter Sex Min | Max Mean = SD
Uric acid (umol/L) Total 159 896 391.3+129.0
Male (n = 80) 159 605 378.5+102.4
Female (n=69) | 206 896 406.1 + 153.7
eGFR (mL/min/1.73 m?) Total 6.9 177.8 71.6 +27.9
Male (n = 80) 24.6 | 122.1 77.3+£24.0
Female (n=69) | 6.9 177.8 65.0 £30.7

A significantly higher proportion of patients
had reduced renal function (eGFR < 90
mL/min/1.73 m?) compared to those with
preserved renal function (¥*> = 33.108, p <
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0.001). Most patients belonged to CKD stage
G2 (60—89 mL/min/1.73 m?), accounting for
38.3% of the study population.
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Figure 1. Distribution of patients with acute coronary syndrome according to renal function status
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Table 2. Distribution of patients according to CKD stage based on eGFR

CKD stage | eGFR (mL/min/1.73 m?) n (%)

Gl >90 39 (26.2)

G2 60-89 57(383)

G3a 45-59 23 (15.4)

G3b 30-44 14 (9.4)

G4 1529 8 (5.4)

G5 <15 2(1.3)
Regarding serum uric acid levels, 89 patients patients (40.3%) had elevated uric acid levels
(59.7%) had normal values, whereas 60 (x* =5.644,p =0.018).

Figure 2. Distribution of patients with acute coronary syndrome according to serum uric acid levels
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Categorical analysis revealed a statistically
significant association between uric acid
concentration (normal vs. elevated) and renal
function status (normal vs. reduced eGFR) (¢
= 0.456, p < 0.001). Patients with preserved
renal function more frequently had normal uric
acid levels, whereas patients with reduced

eGFR predominantly exhibited elevated uric
acid concentrations.

Correlation analysis showed a strong negative
association between serum uric acid levels and
eGFR (r = —0.648, p < 0.001), indicating that
higher uric acid levels were associated with
reduced renal function.

Figure 3. Serum uric acid levels according to renal function status in patients with acute coronary

syndrome
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Table 3. Comparison of serum uric acid levels according to renal function status

¢GFR group Min | Max | Mean = SD (umol/L) t P
Normal ¢GFR (>90) | 159 | 561 2971+ 745
Reduced eGFR (< 90) | 236 | 896 4245+ 1284 7431 | <0.001
DISCUSSION revealed a robust negative relationship

The present study demonstrates a strong and
statistically significant association between
elevated serum uric acid levels and reduced
renal function in patients with acute coronary
syndrome. Patients with lower eGFR values
had  significantly  higher acid
concentrations, and correlation

uric
analysis
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between these parameters. These findings
support the growing body of evidence linking
hyperuricemia with renal impairment and
adverse cardiovascular outcomes.

Renal dysfunction is a well-established
prognostic marker in ACS. Previous studies
have shown that reduced eGFR is associated
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with increased mortality, higher rates of heart
failure, and recurrent ischemic events (4,5,20).
In our cohort, a substantial proportion of
patients exhibited reduced eGFR,
underscoring the clinical relevance of renal
assessment in ACS populations, particularly in
elderly patients.

Hyperuricemia  has  been
recognized as a cardiovascular risk factor.
Experimental and clinical studies suggest that

increasingly

uric acid promotes endothelial dysfunction by
reducing nitric  oxide  bioavailability,
increasing oxidative stress, and inducing
inflammatory  pathways (11,12). These
mechanisms contribute to plaque
instability and thrombogenesis, which are
central to the pathophysiology of ACS.

Our findings are consistent with previous
studies demonstrating an inverse relationship

may

between uric acid levels and renal function.
Han et al. reported that elevated uric acid levels
were associated with coronary artery
calcification in patients with early-stage
chronic kidney disease (21). Similarly, Yang et
al. found that higher serum uric acid levels
correlated with greater severity of coronary
artery disease in patients with impaired renal
function (22). Unlike these studies,
analysis specifically focused on patients
presenting with ACS, highlighting the
relevance of this association in an acute
clinical setting.

The observed lack of significant sex-related
differences in uric acid levels is in line with
prior reports suggesting that sex differences
may diminish in older populations and in the

our

presence of renal impairment (23). However,
male patients exhibited higher eGFR values,
likely reflecting age-related differences and
greater baseline muscle mass, which influence
creatinine-based estimates of renal function.

Whether uric acid is a causal factor in
cardiovascular disease or simply a marker of

n3

increased oxidative stress and renal
dysfunction remains a subject of debate. Large
randomized trials evaluating urate-lowering
therapy have yielded mixed results regarding
cardiovascular benefit. The ALL-HEART trial
did not demonstrate a significant reduction in
cardiovascular events with allopurinol therapy
in patients with ischemic heart disease (24).
These findings suggest that while uric acid is a
valuable prognostic marker, its role as a
therapeutic target in ACS remains uncertain.

From a clinical perspective, the assessment of
serum uric acid in patients with ACS may aid
in identifying individuals at higher risk of renal
impairment and adverse outcomes. Given its
low cost and widespread availability, uric acid
measurement could be incorporated into
routine risk stratification, particularly
patients with known or suspected renal

in

dysfunction.

Limitations: This study is limited by its
retrospective design and single-center setting,
which may limit generalizability. Additionally,
causality cannot be inferred, and potential
confounding factors such as medication use
and dietary influences were not fully assessed.
Prospective, multicenter studies are warranted
to further elucidate the prognostic and
therapeutic implications of hyperuricemia in
ACS.

CONCLUSIONS

Elevated serum acid levels are
significantly associated with reduced eGFR in
patients with acute coronary syndrome.

A strong negative correlation exists between

uric

uric acid levels and renal function.
Assessment of serum uric acid may aid in
identifying ACS patients at increased risk of
renal impairment and adverse outcomes.
Further prospective studies are required to
clarify the clinical role of uric acid in risk
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stratification of ACS

patients.

and management

GENERATIVE Al STATEMENT
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SAZETAK

Uvod: Povisene serumske vrijednosti mokraéne kiseline povezane su s nepovoljnim kardiovaskularnim
ishodima i oStecenjem bubrezne funkcije. Njihova uloga u bolesnika s akutnim koronarnim sindromom (AKS)
jos§ uvijek nije u potpunosti razjasnjena, osobito u odnosu na procijenjenu brzinu glomerularne filtracije
(eGFR).

Cilj: Analizirati serumske vrijednosti mokra¢ne kiseline u bolesnika s AKS-om u odnosu na bubreznu funkciju
procijenjenu pomocu eGFR-a.

Ispitanici i metode: Retrospektivno istrazivanje obuhvatilo je 149 bolesnika hospitaliziranih zbog AKS-a u
SKB Mostar u razdoblju od listopada 2024. do ozujka 2025. godine. Bolesnici su podijeljeni prema razini
mokracne kiseline i statusu bubrezne funkcije. Podaci su analizirani odgovaraju¢im statistickim metodama.
Rezultati: Veci broj bolesnika s AKS imao je smanjenu bubreznu funkciju mjerenu preko eGFR (p < 0,001).
Bolesnici sa smanjenim eGFR-om imali su znacajno vise vrijednosti mokracne kiseline u odnosu na bolesnike
s urednom bubreznom funkcijom (p <0,001). Utvrdena je snazna negativna korelacija izmedu razine mokraéne
kiseline i eGFR-a (r =—0,648, p < 0,001).

Zakljucak: Povisene serumske vrijednosti mokraéne kiseline zna¢ajno su povezane sa smanjenom bubreznom
funkcijom u bolesnika s AKS-om. Mokraéna kiselina moze predstavljati koristan marker za identifikaciju

bolesnika s povecanim rizikom od bubreznog oStecenja i losijih ishoda.

Kljuéne rijeci: akutni koronarni sindrom, mokrac¢na kiselina, eGFR, bubrezna funkcija, kardiovaskularni
rizik.
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