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Abstract

Introduction: Coronary artery disease (CAD) is on the list of leading causes of morbidity and
mortality in the world. Hyperuricemia is no longer a benign disease or metabolic disorder since studies
have found an increasing correlation of hyperuricemia and cardiovascular risk and the severity of
CAD.

Objective: To identify the relationship that exists between hyperuricemia and the severity and
occurrence of CAD among patients who were undergoing coronary angiography in a tertiary care
hospital.

Materials and Methods: A cross-sectional study was conducted from July, 2024 to December, 2024
at the Rashid Latif Medical College, Lahore. A sample size of 250 patients who received coronary
angiography was involved. The level of serum uric acid and the severity of CAD based on Gensini
score were determined. Data analysis was performed using SPSS 26.

Results: The prevalence of hyperuricemia was 41.6 percent. An increased uric acid was linked to
increased prevalence of the triple vessel disease and a much higher percentage of mean Gensini scores
in the normouricemic patients.

Conclusion: Hyperuricemia was significantly associated with each and severity of CAD which
justifies its position as a mere adjunctive risk stratification marker.

Keywords: Hyperuricemia, Coronary artery disease, Gensini score, Angiography, Cardiovascular
risk.

INTRODUCTION

Coronary artery disease (CAD) remains the primary cause of morbidity and mortality globally, and
its incidence has increasingly become prevalent in the South Asian population, including in Pakistan.
Risks established by the traditional risk are well known and include hypertension, diabetes mellitus,
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dyslipidemia, obesity and smoking. However, there are recent reports that hyperuricemia could also
be a significant factor in the pathogenesis and progression of CAD (1, 2). Investigations in different
populations have shown that higher levels of serum uric acid can not only be a predictor of CAD but
also its severity, as indicated by angiographic results (3). Hyperuricemia has become widely accepted
as a cardiometabolic risk factor. High serum uric acid levels have been found to enhance vascular
smooth muscle growth, increase oxidative stress, and decrease nitric oxide levels, leading to vascular
inflammation and the formation of atherosclerotic plaques (4).

Recent studies on CAD in South Asian countries, such as Pakistan, where CAD develops at an earlier
age than in Western nations, are clinically of utmost value when it comes to related risk factors,
including hyperuricemia, a novel risk factor (5). Local researchers have reported that elevated serum
uric acid is associated with increased angiographic severity of CAD, indicating that it may serve as a
complementary risk stratification marker during coronary angiography in patients with a possible
benefit (6,7). Mohammed et al. came to a similar conclusion, reporting that hyperuricemia was an
independent predictor of poor outcome in patients with non-obstructive acute myocardial infarction
(MINOCA), proving that uric acid may act as a prognostic indicator even in atypical manifestations
of coronary heart disease (8,9).

Uric acid has been confirmed as having both diagnostic and prognostic value in recent studies. As
pointed out by Gao et al., uric acid in serum was highly correlated with the extent of coronary artery
stenosis, in addition to other biomarkers such as cystatin C and homocysteine, thereby highlighting
its diagnostic importance in clinical cardiology (10, 11). Hyperuricemia has not only been linked to
short-term results but also to long-term cardiovascular risk (12). A Japanese cohort study showed that
the existence of many patients in Japan with chronic coronary syndrome with high uric acid levels,
PCI is accompanied by an increase in the likelihood of cardiovascular developments reoccurring (13).
Similarly, Ma et al., hyperuricemia was a negative prognostic indicator in MINOCA patients, which
has an impact on prognosis (14). These results indicate that hyperuricemia can be a predictor and a
consequence of poor prognosis in CAD in patients in addition to angiographic manifestation.
Similar to China reports, Li et al. demonstrated a strong relationship between high plasma uric acid
and CAD in Xinjiang, indicating its clinical application in different ethnic populations (15, 16). In
addition to angiographic severity, other emerging imaging modalities have been explored to
investigate their ability to characterise plaque (17). Interesting details have also been obtained through
gender-based analyses. It is established that higher levels of hyperuricemia correlated with increased
Gensini scores of coronary vascular stenosis, some of which were seen in the differences between
men and women, and it could imply that sex-specific mechanisms exist for uric acid and the level of
CAD (18,19).

Moreover, the interaction between hyperuricemia and other lipid indicators has been discussed. Han
et al. demonstrated that the combination of hyperuricemia with the atherogenic index of plasma
significantly improved the prediction of chronic total occlusion lesions in patients with CAD, which
indicates a synergistic effect of uric acid associated with dyslipidemia in enhancing atherosclerosis
(20,21). All of this makes a case that hyperuricemia is increasingly understood not only as a byproduct
of metabolism but as a potentially modifiable cardiovascular risk factor. In a country like Pakistan,
and a high-burden environment with a dearth of healthcare resources, being able to detect biomarkers
with easily quantifiable levels, such as serum uric acid, can aid in early detection, risk stratification,
and management.

Objective: To identify the relationship between hyperuricemia and the prevalence and grade of
coronary artery disease in patients who undergo coronary angiography in a tertiary medical center.

MATERIALS AND METHODS

Study Design: Cross-sectional Observational Study.

Study setting: The research was conducted at the Rashid Latif Medical College, Lahore.

Study duration: This was implemented in a study conducted over six months, from July, 2024 to
December, 2024.
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Inclusion criteria: Both genders, aged between 30 and 75 years, admitted to elective or emergency
angiography, and willing to undergo angiography, were regarded as inclusion criteria. Also accepted
were individuals who had recorded procedures on risk factors like hypertension, diabetes, and
dyslipidemia.

Exclusion criteria: Patients with chronic illnesses, including kidney disease, gout, cancer, liver
disease, haematological disease, or uric acid-lowering medication treatment, were excluded in case
they could confound the results.

Methods

Patients who received coronary angiography during the study who were able to give informed consent
were recruited. Structured proforma was used to gather detailed demographic, and clinical information
such as age, gender, history of hypertension, diabetes, smoking, and dyslipidemia. Standard
techniques were used to carry out coronary angiography by qualified cardiologists. The degree of
coronary artery disease was estimated by the amount of the involved vessels and the Gensini score
was used as the measure. Patients were divided into groups on the basis of the amount of uric acid to
determine the relationship between the outcome and angiography. The entry and analysis of data were
done with the SPSS version 26. A chi-square test and an independent t-test was used and p-value
<0.05 was considered statistically important.

RESULTS

The patients were 250 patients receiving coronary angiography included in this study. The average
age of the participants was 56.8 (10.5) having 162 (64.8) males and 88 (35.2) females. A prevalence
0f'41.6% (104 patients) was discovered on hyperuricemia. In patients with hyperuricemia, males came
out the highest (65.4 percent) as opposed to females (34.6 percent).

Table 1: Baseline characteristics of study population (n=250)

Variable Total (n=250) Hyperuricemia (n=104) Normal uric acid (n=146)
Age (years, mean = SD) 56.8 £ 10.5 58.3+£9.8 55.7+11.1

Male, n (%) 162 (64.8) 68 (65.4) 94 (64.4)

Female, n (%) 88 (35.2) 36 (34.6) 52 (35.6)

Hypertension, n (%) 142 (56.8) 67 (64.4) 75 (51.4)

Diabetes mellitus, n (%) 96 (38.4) 47 (45.2) 49 (33.6)

Smoking, n (%) 72 (28.8) 32 (30.8) 40 (27.4)

Stratified by the coronary angiographic results, the patients with hyperuricemia had a higher tendency
to have multi-vessel disease than patients with normal uric acid levels.

Table 2: Distribution of coronary artery disease severity by uric acid levels

CAD Severity Hyperuricemia (n=104) Normal uric acid (n=146) p-value
Normal coronaries 12 (11.5) 38 (26.0) <0.05
Single vessel disease (SVD) 24 (23.1) 51(34.9)

Double vessel disease (DVD) 28 (26.9) 30 (20.6)

Triple vessel disease (TVD) 40 (38.5) 27 (18.5)

The mean Gensini score was significantly greater in hyperuricemic patients compared to those with
normal uric acid levels. Mean score in the hyperuricemia group was 64.5 + 18.3, whereas in the normal
uric acid group, it was 41.2 +£15.7. Comparative Gensini scores as summarised in Table 3.
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Table 3: Comparison of Gensini score between groups

Group Mean Gensini score +£ SD Range
Hyperuricemia (n=104) 64.5+18.3 32 -108
Normal uric acid (n=146) 41.2 £ 15.7 20 -89

This is seen in Graph 1, demonstrating the average serum uric acid values in the various groups of
CAD severity groups.

Graph 1: Mean serum uric acid levels according to CAD severity
o Mean Serum Uric Acid Levels According to CAD Severity

Mean Serum Uric Acid (mg/dL)

Normal SvD DVD TVD
CAD Severity Categories

Other subgroup analyses showed that hyperuricemia occurs more in patients with hypertension and
diabetes comorbidities than in other patients. Hyperuricemia prevalence was 47.2 percent in the
hypertensive patients and 48.9 percent among diabetics. This is described in the distribution of Table
4.

Table 4: Frequency of hyperuricemia in relation to comorbidities

Comorbidity Total n Hyperuricemia n (%) Normal uric acid n (%)
Hypertension (n=142) 142 67 (47.2) 75 (52.8)
Diabetes (n=96) 96 47 (48.9) 49 (51.1)
No HTN/DM (n=92) 92 22 (23.9) 70 (76.1)

In general, the results indicate that there is increased burden and severity of CAD in the hyperuricemia
patients versus those with normal uric acid levels in the serum.

Discussion

This study showed that there is a considerable correlation between hyperuricemia and the level of
coronary artery disease (CAD) in patients with coronary angiography. The rate of hyperuricemia in
CAD patients, as observed, concurs with previous research findings from both local and international
settings. Serum uric acid level was also found to be correlated with the degree of coronary
involvement, especially the triple vessel disease and increased Gensini scores. It has long been the
subject of debate regarding the nature of the relations between hyperuricemia and CAD. Uric acid has
long been thought by some researchers to be an innocent bystander or surrogate of more well-
recognised cardiovascular risk factors, such as hypertension, diabetes or obesity.
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Uric acid increases endothelial dysfunction capacity by inhibiting nitric oxide production, promotes
oxidative stress, and stimulates inflammatory pathways, thereby speed up the atherogenic process.
Such processes can be one reason why hyperuricemic patients in the study had much angiographic
severity (1). Similarly, Padda et al. reported that hyperuricemia correlated with the severity of
angiographic lesions, reaffirming its significance in the South Asian community, wherein the risk of
cardiovascular disease has already been amplified (2). Another study by Madbouly et al. (2014),
conducted in Egypt, found that hyperuricemia had a strong correlation with increased angiographic
severity in both males and females, providing global evidence of the association (3). The available
results reinforce the contention that hyperuricemia cannot be ignored in clinical practice, particularly
within the population who are at risk of early and severe CAD.

Li et al. also highlighted the role of hyperuricemia as a cardiometabolic risk factor, specifically its
implication in vascular inflammation and plaque development (4). The current research result
regarding the increased prevalence of triple vessel disease in the sample of hyperuricemic patients is
in line with the previous findings outlined by Ikramullah et al., who stated that the high levels of uric
acid were closely linked to the extent of multi-vessel CAD in Pakistani patients (5). Similar findings
were recently established by Kalwar et al., which strengthens the notion that uric acid is both
diagnostic and prognostic in assessing patients undergoing coronary angiography (6). All these papers
seem to indicate that measuring uric acid could be a simple, inexpensive, and beneficial early risk
stratification tool in clinical cardiology. In addition to cross-sectional relations, longitudinal data also
support the prognostic relevance of hyperuricemia (7).  Similarly, Raza et al. found increased
incidence of hyperuricemia as compared to CAD patients, especially in the presence of hypertension
and diabetes in patients, which was also observed in our study group (8). They duplicated these results
and showed that hyperuricemia was indicative of poorer prognosis even in a group of myocardial
infarction patients with non-obstructed coronary arteries, otherwise of lower risk (9).

The Diagnostic Function of uric acid has been confirmed with increasing frequency (12). These results
suggest that uric acid provides prognostic information, not only in terms of risk stratification, but also
in direct clinical measures. The chronic cardiovascular effect of hyperuricemia was demonstrated in
anationwide cohort study in Japan by Akashi et al., in which patients with chronic coronary syndrome
and high uric acid post-PCI were at higher risks of recurrent cardiovascular events (13). The evidence
from regional studies can also support these conclusions. The correlation of elevated uric acid with
angiographic severity was confirmed in Bengali patients in a study of tertiary care in Bangladesh, as
was true in Pakistani patients (15). Similarly, Li et al. in Xinjiang, China, revealed independent links
between hyperuricemia and CAD, illustrating its applicability to most Asian ethnic groups (16).
Differences were also pointed out in gender. According to Yang et al., uric acid was correlated with
Gensini scores, which were higher in both genders, but to varying extents, indicating sex-specific
processes (18). The retreat on the Wang et al. study is susceptible to retraction, but it highlights the
pitfalls of conducting methodologically assertive research in this field (19). The correlation between
hyperuricemia and lipid indices further substantiates its role as a risk factor. Han et al. demonstrated
that hyperuricemia was associated with a strong improvement in chronic total occlusion lesion
prediction in patients with CAD when combined with the atherogenic index of plasma (20,21). The
advantages of the current study are the targeted high-risk South Asian population and the
comprehensive angiographic evaluation that was performed with the Gensini score.

Conclusion

In this study, a distinctive connection between hyperuricemia and the distance and seriousness of
coronary artery disease in patients subjected to coronary angiography has been noticed. Higher levels
of serum uric acid were associated with a multi-vessel disease, increased Gensini score, and increased
frequency of comorbid diseases, including hypertension and diabetes. This finding aligns with local
and international research that hyperuricemia is not an incidental finding, but rather an independent
cardiovascular risk factor with prognostic value. Given that serum uric acid is inexpensive and easily
measurable, it can be utilised as an effective adjunct in the risk stratification of CAD-prone patients
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in healthcare systems operating with limited resources. Nevertheless, since a cross-sectional study
was employed, the aspect of causality is not present, and it would be desirable to conduct further
prospective studies. The recognition of hyperuricemia as a modifiable factor could provide a new area
for preventive approaches and management interventions in cardiovascular care.
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