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ABSTRACT
Background

Large epidemiological studies have demonstrated a significant association between
hyperuricemia and an increased risk of coronary artery disease (CAD). Elevated serum uric acid
levels are thought to contribute to endothelial dysfunction, oxidative stress, and inflammation,
which may influence the severity of coronary atherosclerosis.

Aims

The present study aimed to evaluate the relationship between serum uric acid levels and the
severity of coronary artery disease, as assessed by the Gensini score, in patients presenting with
acute coronary syndrome (ACS).

Methods

This retrospective cohort study was conducted among patients presenting with acute coronary
syndrome at a tertiary care center, Sree Mookambika Institute of Medical Sciences. The study
duration extended from May 2023 to December 2024. Hyperuricemia was defined as a serum
uric acid level greater than 6 mg/dL. All patients underwent coronary angiography, and the
severity of coronary artery disease was assessed using the Gensini scoring system. Angiographic
parameters including the number of diseased vessels, presence of critical lesions, total
occlusions, and left main coronary artery involvement were analyzed.
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Results

The mean serum uric acid levels in the normouricemic and hyperuricemic groups were 4.7 £ 1.1
mg/dL and 7.53 = 1.32 mg/dL, respectively, with a statistically significant difference (p = 0.001).
The mean Gensini score was significantly higher in the hyperuricemic group (35.53 £ 17.84)
compared to the normouricemic group (20.56 + 13.66). Independent t-test and chi-square test
analysis demonstrated a statistically significant difference between the two groups (p = 0.001).
Spearman correlation analysis revealed a significant positive correlation between serum uric acid
levels and Gensini score. Furthermore, the hyperuricemic group exhibited a higher prevalence of
total coronary occlusions (p = 0.001) and left main coronary artery stenosis (p = 0.001)
compared to the normouricemic group.

Conclusion

Hyperuricemia is significantly associated with higher Gensini scores, increased frequency of
total coronary occlusions, and greater involvement of the left main coronary artery. Serum uric
acid appears to be an independent marker for assessing the extent and severity of coronary artery
disease in patients presenting with acute coronary syndrome.

KeywordsHyperuricemia; Coronary artery disease; Serum uric acid; Gensini score; Acute
coronary syndrome

INTRODUCTION

Coronary artery disease (CAD) continues to be a major global public health problem and remains
the leading cause of mortality and morbidity worldwide. The disease burden is particularly high
in low- and middle-income countries, where CAD tends to occur at a younger age and with
greater severity. Acute coronary syndrome (ACS), which includes unstable angina, non—-ST-
elevation myocardial infarction, and ST-elevation myocardial infarction, represents the most
severe and life-threatening manifestation of CAD. The prognosis of patients with ACS is
strongly influenced by the extent and severity of underlying coronary atherosclerosis, making
early risk stratification and identification of high-risk patients essential for improving outcomes

[1].

Coronary angiography remains the gold standard for evaluating the anatomical severity of CAD.
Several angiographic scoring systems have been developed to objectively quantify coronary
artery disease burden. Among these, the Gensini score is widely used, as it incorporates both the
degree of luminal narrowing and the functional importance of the affected coronary segment.
Higher Gensini scores reflect more extensive and severe coronary artery involvement and have
been shown to correlate with adverse cardiovascular outcomes [2].

Serum uric acid is the final enzymatic product of purine metabolism in humans. Traditionally,
hyperuricemia has been associated with gout and renal disease. However, increasing evidence
over the past few decades suggests that elevated serum uric acid levels may play a significant
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role in the pathogenesis of cardiovascular diseases. Hyperuricemia has been linked to endothelial
dysfunction, oxidative stress, inflammation, smooth muscle cell proliferation, and platelet
activation—key mechanisms involved in the initiation and progression of atherosclerosis [3,4].

Experimental studies have demonstrated that uric acid can impair nitric oxide production,
leading to endothelial dysfunction and reduced vasodilatation. Additionally, uric acid has been
shown to stimulate inflammatory pathways and promote oxidative stress within the vascular
wall, thereby accelerating atherogenesis. These pathophysiological effects provide a biological
basis for the observed association between hyperuricemia and cardiovascular disease [5].

Epidemiological studies have consistently reported an association between elevated serum uric
acid levels and traditional cardiovascular risk factors such as hypertension, diabetes mellitus,
metabolic syndrome, obesity, and chronic kidney disease. Furthermore, hyperuricemia has been
identified as an independent predictor of cardiovascular morbidity and mortality in several large
population-based studies [6,7]. Despite this, the role of serum uric acid as an independent
cardiovascular risk factor remains controversial, as uric acid levels are often influenced by
coexisting metabolic and renal abnormalities.

Several clinical studies have explored the relationship between serum uric acid levels and the
presence of CAD. Elevated uric acid levels have been associated with increased prevalence of
coronary artery disease, higher incidence of myocardial infarction, and poorer outcomes
following ACS [8]. In patients with established CAD, hyperuricemia has been linked to
increased mortality and recurrent ischemic events [9]. However, the relationship between serum
uric acid levels and the angiographic severity of CAD has not been consistently established.

While some studies have demonstrated a positive correlation between serum uric acid levels and
angiographic severity scores such as the Gensini or SYNTAX score, others have failed to show a
significant association after adjusting for conventional cardiovascular risk factors [10,11].
Differences in study design, population characteristics, definitions of hyperuricemia, and scoring
systems used may account for these conflicting findings. Moreover, limited data are available
specifically evaluating this relationship in patients presenting with acute coronary syndrome,
particularly in the Indian population.

Given the high burden of CAD in India and the increasing prevalence of hyperuricemia due to
changing lifestyle patterns, it is important to further clarify the association between serum uric
acid levels and the severity of coronary artery disease. Understanding this relationship may help
identify serum uric acid as a simple, inexpensive, and readily available biomarker for risk
stratification in patients with ACS.

Therefore, the present study was undertaken to evaluate the relationship between serum uric acid
levels and the angiographic severity of coronary artery disease, as assessed by the Gensini score,
in patients presenting with acute coronary syndrome. The study also aimed to assess the
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association of hyperuricemia with specific angiographic characteristics, including the number of
diseased vessels, presence of total occlusions, and left main coronary artery involvement.

Methedology:

This hospital-based observational analytical study was conducted in the Cardiac Catheterization
Laboratory of Sree Mookambika Institute of Medical Sciences, a tertiary care teaching hospital,
over a study period extending from May 2023 to December 2024. The study aimed to evaluate
the association between serum uric acid levels and the severity of coronary artery disease in
patients presenting with acute coronary syndrome. A total of 110 consecutive patients who
underwent coronary angiography for suspected coronary artery disease during the study period
were enrolled after fulfilling the eligibility criteria and providing written informed consent.

Patients diagnosed with acute coronary syndrome, including ST-elevation myocardial infarction
(STEMI), non-ST-elevation myocardial infarction (NSTEMI), and unstable angina, who
underwent coronary angiography with or without percutaneous coronary intervention were
included in the study. Patients with a prior history of ischemic heart disease, known chronic
kidney disease, chronic liver disease, hematological or oncological disorders, and those with
secondary causes of hyperuricemia such as malignancy or drug-induced hyperuricemia were
excluded to avoid confounding factors. Hyperuricemia was defined as a serum uric acid level
greater than 6 mg/dL.

The sample size was calculated using OpenEpi software version 2.3.1, considering a confidence
level of 95%, power of 80%, alpha error of 0.05 (two-tailed), and beta error of 0.20. Based on
previous studies, the mean * standard deviation of the Gensini score in patients with
hyperuricemia and coronary artery disease was reported as 35.68 + 26.80, while that in
normouricemic patients with coronary artery disease was 22.15 + 21.52. Using the formulan =2
(Zo + Z1-B)* 6% / d?, the minimum required sample size was calculated to be 51 patients in each
group. To account for possible data loss and improve study power, the sample size was rounded
up to 55 patients in each group, resulting in a total of 110 study participants, comprising 55
hyperuricemic and 55 normouricemic patients.

After enrollment, detailed demographic data, clinical history, and cardiovascular risk factors such
as age, sex, smoking status, hypertension, diabetes mellitus, and dyslipidemia were recorded
using a pre-structured proforma. Venous blood samples were collected under strict aseptic
precautions at the time of admission for biochemical analysis, including estimation of serum uric
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acid levels using standard laboratory methods. Based on serum uric acid values, patients were
categorized into hyperuricemia and normouricemia groups.

All patients underwent coronary angiography according to standard institutional protocols. The
angiographic findings were analyzed, and the severity of coronary artery disease was quantified
using the Gensini scoring system, which assesses both the degree of luminal narrowing and the
functional significance of the involved coronary artery segments. Higher Gensini scores
indicated more severe coronary artery disease.

252

Data were entered into Microsoft Excel and analyzed using the Statistical Package for the Social
Sciences (SPSS) software. Continuous variables were expressed as mean * standard deviation,
while categorical variables were expressed as frequencies and percentages. The independent
Student’s t-test was used to compare continuous variables between the hyperuricemia and
normouricemia groups, and the Chi-square test was applied for comparison of categorical
variables. A p-value of less than 0.05 was considered statistically significant for all analyses.

RESULTS
The study population included 110 patients of ACS, out of which 55 had

hyperuricemia and 55 had normouricemia.Mean uric acid levels of normouricemic and
hyperuricemic groupswere4.7+1.1and7.53+1.32respectivelywithpvalueof 0.001.The Mean
age group of normouricemic group was (57.02 £ 11.16 years), hyperuricemic groupwas
(60.91 + 10.29years), p value being 0.074.Diabetics in normouricemic group were 23% and
61% in hyperuricemic group, p value was 0.036. Hypertensives constituted 55% in
normouricemia group, while there were 45% in hyperuricemic group, p value being 0.036.
33.3% patients in normouricemic group had dyslipidemia as compared to 66.7% patients in
hyperuricemic group (P= 0.036). Family history of IHD was present in 31.6% patients in
normouricemic group as compared to 68.4% of patients in hyperuricemic group. (p=0.077).
Patients consuming tobacco were 30.9 % in normouricemia group as compared to 25.5 %
patients in hyperuricemic group (p= 0.03). Alcoholics constituted 1.8% in normouricemic
group, while 10.9 % in hyperuricemic group (p=0.02).

Mean Gensini score of normouricemic group (24.78 + 13.64) while hyperuricemic

group was (33.94 £ 17.68). Mann Whitney U test was applied to compare the Gensini scoreof
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2 groups and it resulted in p valve of 0.04 which shows statistically significant difference
between 2 groups. Direct correlation between serum uric acid levels and Gensini score was
also found to be statistically significant using Spearman correlation.Greater number of
chronic total occlusions were observed in hyperuricemic group which accounted to 32.7%
(P=0.001) while it was 14.5%in normouricemic group. Left main coronary artery stenosiswas
higher (16.4%) in hyperuricemic group while normouricemic group showed no stenosis
(p=0.001).Critical lesionsconstituted 70 %in the normouricemic groupand 80% in the

hyperuricemic group (p=0.267).

Figurel:Piechart

CTO

& Hyper « Normo

Tablel:Comparison of variousparametersamongstudygroups

Parameter Hyperuricemia(55) | Normouricemia(55) P-value
MeanUricacid level 7.53+1.32 47+11 0.001
Age 60.91 + 10.29 57.02 +11.16 0.074
Sex
37(67.3%) 35(63.6%)
a. Male 0.841
18(32.7%) 20(36.4%)
b. female
Diabetics 36(61%) 23(39%)
Hypertensives 9(45%) 11(55%) 0.036
Dyslipidemia 2(66.7%) 1(33.3%)
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Alcohol 1(1.8%) 6(10.9%) 0.02
Tobacco 17(30.9%) 14(25.5%) 0.03
Alcohol and tobacco 17(30.9%) 11(20%) 0.001
FamilyHistory 13(68.4%) 6(31.6%) 0.077
STEMI 34(48.6%) 36(51.4%)

NSTEMI 18(58.1%) 13(41.9%) 0.542
Unstable angina 1(50%) 1(50%)

GENSINI SCORE 35.53+17.84 20.56 + 13.66 0.001
CTO 18(32.7%) 8(14.5%) 0.001
LMCA Stenosis 9(16.4%) 0 0.001
Criticallesions 44(80%) 39 (70.9%) 0.267
Table2:Relationship ofSerumuricacid withseverityof CAD

Severityof CAD Number MeanSUA(mMg%o)

SVD 33(30%) 5.56+1.98

DVD 29(26.4%) 6.03£1.72

TVD 43(39.09%) 6.53+1.82

LMCA 5 (4.54%) 7.32+0.84

El

p=0.001,r=0.856

Figurel:ScatterplotforcorrelationbetweenGensiniscoreandserumuric acid
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DISCUSSION

Cardiovascular diseases remain the leading cause of morbidity and mortality worldwide,
particularly in industrialized countries, despite major advances in diagnostic modalities and
therapeutic interventions. Acute coronary syndrome (ACS) continues to contribute substantially
to cardiovascular mortality. While non-modifiable risk factors such as age and sex are well
established, traditional modifiable risk factors including diabetes mellitus, hypertension,
dyslipidemia, smoking, and alcohol consumption only partially explain disease burden and
outcomes. This underscores the importance of identifying additional biomarkers that may reflect
disease severity and aid in risk stratification and therapeutic decision-making (12).

In the present study, hyperuricemia was more frequently observed among male patients with
coronary artery disease than females. Elevated serum uric acid levels were also significantly
associated with hypertension, diabetes mellitus, dyslipidemia, tobacco chewing, and alcohol
consumption. These findings suggest that serum uric acid clusters with conventional
cardiovascular risk factors and may reflect an adverse metabolic and inflammatory milieu
contributing to coronary atherosclerosis.

A major finding of this study was that patients with elevated serum uric acid levels had
significantly higher Gensini scores compared to normouricemic patients. Furthermore, a positive
correlation was observed between serum uric acid levels and Gensini score, indicating that
increasing uric acid levels were associated with greater severity of coronary artery disease.
Patients with hyperuricemia demonstrated a higher burden of critical coronary lesions and a
greater prevalence of chronic total occlusions. As the angiographic severity progressed from
single-vessel to double- and triple-vessel disease, serum uric acid levels showed a corresponding
increasing trend, further supporting its association with disease extent and severity.

In the present study, coronary angiography revealed one-vessel, two-vessel, and three-vessel
disease in 30%, 26.4%, and 39.09% of patients, respectively, with left main coronary artery

stenosis observed in 4.54% of cases. Patients with multivessel disease consistently exhibited
higher serum uric acid levels, reinforcing the role of hyperuricemia as a marker of advanced
coronary artery disease.

These observations are consistent with prior studies. Tian et al. reported that serum uric acid
levels were significantly associated with both the presence and severity of coronary artery
disease in a population-based cohort, suggesting a role for uric acid in the progression of chronic
coronary syndromes (13). Mehmet et al. demonstrated that elevated admission serum uric acid
levels independently predicted impaired coronary flow and adverse short- and long-term
outcomes in patients undergoing primary percutaneous coronary intervention for ST-elevation
myocardial infarction (14).

Inflammation is now recognized as a central mechanism in the initiation, progression, and
destabilization of atherosclerotic plagues. Emerging evidence suggests that targeting
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inflammatory pathways can improve outcomes in patients with ACS (15). Clinical trials such as

COLCOT and LoDoCo have shown that low-dose colchicine, when added to standard secondary

prevention therapy, significantly reduces adverse cardiovascular events in patients with ACS and

stable coronary artery disease (16,17). These benefits appear to be mediated through attenuation

of vascular inflammation. 256

Supporting this, earlier studies demonstrated that short-term colchicine therapy in STEMI
patients undergoing primary PCI resulted in smaller infarct sizes and reduced levels of
inflammatory cytokines (18,19). The LoDoCo trial further showed that low-dose colchicine
significantly reduced major cardiovascular outcomes, including cardiovascular death, myocardial
infarction, ischemic stroke, and ischemia-driven revascularization (20). Colchicine was also
shown to reduce major adverse cardiovascular events in patients undergoing PCI, largely by
decreasing stent thrombosis and recurrent revascularization, independent of lipid-lowering
effects or statin intensification (21).

Although earlier landmark studies such as the Framingham Heart Study and the ARIC study did
not demonstrate a significant association between serum uric acid and coronary artery disease,
more recent evidence increasingly supports this relationship (22). Studies by Mustafa Duran et
al. and Berkay EKkici et al. showed that elevated serum uric acid levels in ACS patients were
predictive of greater angiographic severity of coronary artery disease (23). Freedman et al.
demonstrated an association between serum uric acid and ischemic heart disease mortality, while
Madsen et al. reported that serum uric acid independently predicted mortality in patients with
angiographically proven coronary artery disease (24). Collectively, these findings suggest that
elevated serum uric acid constitutes an independent risk factor, particularly in individuals with
high cardiovascular risk (25).

CONCLUSION:

Elevated serum uric acid levels are significantly associated with greater angiographic severity of
coronary artery disease in patients with acute coronary syndrome. Hyperuricemia correlates
positively with higher Gensini scores, multivessel involvement, and chronic total occlusions,
suggesting that serum uric acid may serve as a useful marker for assessing disease severity.
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