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ABSTRACT 

Background: Hyperuricemia is an excess of uric acid in the blood. Uric acid levels are a function of the balance 

between purines breakdown and uric acid excretion. Relationship between serum UA levels and acute coronary 

artery disease (CAD) has been reported in cross-sectional studies. Limited information, however, is available. So, 

we aimed to conduct this study to find whether UA is associated with CAD. 
Objectives: To assess the association between hyperuricemia and acute coronary artery disease in patients without 

metabolic syndrome 

Methods: This present case control study was conducted at North Medical Ward, May Hospital Lahore. Patients of 

age 40-80years of either gender presenting with coronary artery disease were included. Informed consent was taken 

from 200 cases. Patients were assessed for presence or absence of coronary artery disease and then patients were 

divided in two groups.5 cc Blood samples were obtained and samples were sent to assess serum Uric acid level. 

Odds ratio was calculated to assess the association between Hyperuricemia and coronary artery disease. OR>1 was 

considered as significant. Data was stratified for gender and type of ACS. 

Results: In our study the mean age of the patients was 60.37±11.62 years. 64% patients were males and 36% patients 

were females. Serum Uric acid Level was noted as 6.94±3.23 mg/dl. The results showed that hyperuricemia was observed 

in 65.50% patients. Statistically there is significant association was found between hyperuricemia and study groups. 

Conclusion: According to the results of our study there is a significant association between the hyperuricemia and 

acute coronary artery disease in patients without metabolic syndrome. 
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INTRODUCTION 
Uric acid (UA) is by product of purine metabolism, 

produced by xanthine oxidase, an enzyme increasingly 

recognized as key contributor to oxidative stress and 

cardiovascular disease.1 During ischemia, xanthine 

oxidase activity rises, while its inhibition has been shown 

to improve myocardial oxygen consumption and 

endothelial function.2  

Several studies have established association between 

serum uric acid levels and metabolic syndrome.3 However, 
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direct link between hyperuricemia and likelihood of 

developing metabolic syndrome remains poorly 

understood. Hyperuricemia is strongly associated with 

cardiovascular risk factors, suggesting it may serve as 

marker for atherosclerosis rather than independent 

causative factor.4 Elevated uric acid levels have also been 

linked to hypertension, metabolic syndrome, abdominal 

obesity, endothelial dysfunction, inflammation, subclinical 

atherosclerosis, and increased risk of cardiovascular 

events.5 Gender-specific associations have been observed, 

with uric acid levels showing stronger correlation with 

metabolic abnormalities in women.6 Additionally, 

prevalence of hyperuricemia in women declines with age 

before increasing between 45 and 54 years, suggesting 

potential influence of menopausal status.7  

Hyperuricemia is more prevalent in patients with coronary 

artery disease (CAD), though its direct impact remains 

uncertain due to the complex interplay with established 

cardiovascular risk factors.8 While significant association 

between hyperuricemia and CAD has been reported in 

individuals with metabolic syndrome, data on patients 

without metabolic syndrome remain scarce, particularly in 

local populations. Prevalence of hyperuricemia varies 

globally, with studies estimating it affects approximately 

15-25% of general population, while its prevalence in acute 

coronary syndrome (ACS) patients can be as high as 40-

50%.9,10  

Given the limited local data and the need to clarify whether 

hyperuricemia is independently associated with ACS in 

individuals without metabolic syndrome, this study aims to 

investigate the asociation between hyperuricemia and ACS 

in this specific population. 

 

METHODS 
This present case control study was conducted at North 

Medical Ward, Department of Medicine, Mayo Hospital 

Lahore. The study was conducted after the six months 

of approval of synopsis. The non-probability purposive 

sampling technique was used in this study. Patients of 

age 40-80 years of either gender presenting with 

coronary artery disease were included. Informed 

consent was taken from 200 cases.  

Demographic profile (name, age, gender and contact) 

was also obtained. Patients were assessed for presence 

or absence of coronary artery disease and then patients 

were divided in two groups. Blood samples were 

obtained from each patient with the help of a staff nurse 

by using 5cc BD syringe and sample was sent to the 

pathology laboratory of the hospital to assess the serum 

Uric acid level. Raised uric acid level i.e. Hyperuricemia 

was labeled (as per operational definition). 
SPSS (v16.0) was used to enter and analyze the data. 

Quantitative variables like age, BMI & serum uric acid 

level was presented as Mean±S.D. Qualitative variables 

like gender, BMI status and hyperuricemia was 

presented in form of frequency and percentage. Odds 

ratio was calculated to assess the association between 

Hyperuricemia and coronary artery disease. OR>1 was 

considered as significant. Data was stratified for gender 

and type of ACD. Chi-square test was applied post 

stratification. p-value ≤ 0.05 was considered significant. 

 

RESULTS 
Total 200 patients were enrolled in this study. The mean 

age of the patients was noted as 60.37±11.62 years with 

minimum and maximum ages of 40 & 60 years 

respectively. The study results showed that the male 

patients were 64% whereas the female patients were 

36%. In this study, out of 100 ACS patients, NSTEMI 

was found in 36 (36%) patients, STEMI was found in 28 

(28%) patients and unstable angina was found in 36 

(36%) patients. 

 

Table-1: Association of hyperuricemia with coronary 

artery disease 

Hyperuricemia 
Study Group Total 

Cases Control  

  Yes 50 (50%) 19 (19%) 69 (34.5%) 
  No 50 (50%) 81 (81%) 131 (65.5%) 

                Total 100 (100%) 100 (100%) 200 (100%) 

Odds ratio = 4.263, p-value = 0.000 

 

Table-2: Distribution of hyperuricemia in accordance 

with type of acute coronary syndrome 

Hyperuricemia 
ACS (n=100) 

Total 
NSTEMI STEMI UA 

 Yes 
16 

(44.4%) 

16 

(57.1%) 

18 

(50%) 

50 

(50%) 

 No 
20 

(55.6%) 

12 

(42.9%) 

18 

(50%) 

50 

(50%) 

Total 
36  

(100%) 

28  

(100%) 

36 

(100%) 

100 

(100%) 

Chi-square = 1.016, p-value = 0.6017 

 

In this study, the mean value of Serum UA Level was 

noted as 6.94±3.23 mg/dl with minimum and maximum 

values of 3 & 15 mg/dl respectively. The study results 

showed that hyperuricemia was observed in 65.50% 

patients whereas it was not observed in 34.50% patients. 

In this study the hyperuricemia was observed in 69 

patients in whom 50 were cases and 19 were controls, 

similarly it was not observed in 131 patients in whom 50 
were cases and 81 were controls. The calculated OR was 

4.263 which was statistically significant (P<0.05). 
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The study results showed that hyperuricemia was 

observed in 50 ACS patients in whom 16 had NSTEMI 

and STEMI respectively, 18 had UA type of ACS. 

Similarly, hyperuricemia was not observed in 50 ACS 

patients in whom 20 had NSTEMI, 12 had STEMI and 

18 had UA type of ACS. Statistically there is 

insignificant difference was found between the 

hyperuricemia and type of ACS of the patients i.e. p-

value>0.05. 

Among male patients, in case group, hyperuricemia was 

found in 25 (41%) patients while 10 (14.9%) in controls. 

The odds ratio was calculated as 3.958 (P<0.05). Among 

female patients, in case group, hyperuricemia was found 

in 25 (64.1%) patients while 9 (27.3%) in controls. The 

odds ratio was calculated as 4.762 (P<0.05). 

 

Table-3: Association of hyperuricemia with coronary 

artery disease in accordance with gender of patients 

Hyperuricemia 
Male Female 

Cases Control Cases Controls 

Yes 
25 

(41%) 

10 

(14.9%) 

25 

(64.1%) 

9 

(27.3%) 

No 
36 

(59%) 

57 

(85.1%) 

14 

(35.9%) 

24 

(72.7%) 

Total 
61 

(100%) 

67 

(100%) 

39 

(100%) 

33 

(100%) 

 

Odds ratio (Male) = 3.958 Odds Ratio (Female) = 4.762 

95% CI=[1.703, 9.203] 95% CI= [1.739, 13.04] 

p-value=0.001 p-value=0.002 

 

DISCUSSION 
This study was conducted at North Medical Ward, 

Department of Medicine, Mayo Hospital Lahore to 

determine the association between hyperuricemia and 

acute coronary artery disease in patients without 

metabolic syndrome. 
An association between high levels of serum urate and 

cardiovascular disease has been proposed for many 

decades. However, it was only recently that compelling 

basic science data, small clinical trials, and 

epidemiological studies have provided support to the 

idea of a true causal effect. Hyperuricemia and gout are 

closely related conditions that are prevalent worldwide. 

Hyperuricemia and gout are closely related conditions 

that are prevalent worldwide.9-10 The associations 

between hyperuricemia and cardiovascular diseases 

have not been described to be as strong as associations 

of cardiovascular disease with smoking, hyperlipidemia, 

diabetes, and hypertension.11 
Angelo L Gaffo et al concluded in their study that the 

paradigm of the causative association of hyperuricemia 

and cardiovascular diseases seems to have progressed 

from one of skepticism to one of increasing evidence of 

a true relationship.12 

Thus, we conducted a case control study with 200 

patients. The mean age of the patients was noted as 

60.37±11.62 years. There were 64% males whereas 36% 

were females. In our study, 18% presented with 

NSTEMI, 24% were presented with STEMI and 18% 

had unstable angina unstable angina UA type ACS was 

found in 36(18%) patients.  

In this study the mean value of Serum UA Level was 

noted as 6.94±3.23 mg/dl. Thus, hyperuricemia was 

observed in 65.5% patients. The hyperuricemia was 

observed in 50 (50%) patients’ cases and 19 (19%) 

controls. The calculated OR was 4.263 which was 

statistically significant (P<0.05). This showed that the 

patients who have CAD will have 4 times more risk of 

developing hyperuricemia which further can cause renal 

failure as compared to controls. 

In our study the hyperuricemia was observed in 34.50% 

patients, the odds ratio of hyperuricemia in accordance 

with study groups was noted 0.235 in our study. A 

highly significant difference was found between the 

hyperuricemia and ACS types of patients i.e. p-

value=0.000. whereas Frequency of hyperuricemia was 

significantly higher in patients with (68.5%) of coronary 

artery disease.8 

Qureshi et al concluded that Hyeruricemia is associated 

with higher Gensini score and more frequent total 

occlusions and critical lesions in men presenting ACS.13 

Recent studies have shown that early diagnosis of 

atherosclerosis is an important step in prevention of 

cardiovascular diseases.14 

In a recent study by Ndrepepa G et al, of over 5000 

patients with ACS undergoing PCI, raised serum UA 

was associated with increased 1 year mortality; with 12% 

increase in the adjusted risk for every 1 mg/dl increase in serum 

UA level. And this increased risk was observed in all ACS 

groups (STEMI, NSTEMI and USA).15 

Kojima S et al also showed that serum UA predicted the 

development of heart failure and long-term mortality in 

acute MI. This risk was even stronger in women.16 

Eswar Krishnan et al confirmed the independent risk 

relationship between hyperuricemia and acute MI. 

Gouty arthritis is associated with an excess risk of acute 

MI, and this is not explained by its well-known links 

with renal function, metabolic syndrome, diuretic use, 

and traditional cardiovascular risk factors.17 

Li Chen et al demonstrated in their study that 

Hyperlipidemia was more common in hyperuricemia 

patients than in non-hyperuricemia patients (43.7% vs. 

33.7%, P=0.047), and serum triglyceride level was 

significantly higher in hyperuricemia patients 

(2.11±1.24 vs. 1.78±1.38, P=0.014). But no significant 
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association was observed between serum UA level and 

one or more diseased vessels (P>0.05).18 

In our study a significant difference was observed 

between the gender and hyperuricemia status i.e. p-

value=0.005. The studies discussed below supports the 

results of our study. 

The prevalence of hyperuricemia decreased with age 

before the age group 45 through 54 years and then 

increased with age for female participants, which 

indicated that menopausal status might influence UA 

level.6 Several observational studies reported that gout 

was associated with multiple risk factors for 

cardiovascular disease and with cardiovascular 

morbidities and mortalities.17,21-22 

Whether gout directly or indirectly through hyperuricemia 

increases the risk of cardiovascular disease remains 

uncertain, but current data suggest more aggressive 

cardiovascular risk management in patients with gout.23 

We stratified data on the basis of type of ACS and found 

that hyperuricemia was observed in 16 (44.4%) 

NSTEMI patients, in 16 (57.1%) STEMI patients and in 

18 (50%) patients with unstable angina. Statistically 

there is insignificant difference was found between the 

hyperuricemia and type of ACS of the patients i.e. p-

value>0.05. This showed that overall, ACS is associated 

with hyperuricemia. The type of ACS does not alter the 

extent of hyperuricemia. 

We stratified data on the basis of gender of patients and 

found that in male patients, in case group, hyperuricemia 

was found in 25 (41%) patients while 10 (14.9%) in 

controls. The odds ratio was calculated as 3.958 (95% 

CI; 1.703, 9.203, P<0.05). This showed that among male 

cases of CAD, the risk of developing hyperuricemia is 3 

times greater as compared to controls. Among female 

patients, in case group, hyperuricemia was found in 25 

(64.1%) patients while 9 (27.3%) in controls. The odds 

ratio was calculated as 4.762 (95% CI; 1.739, 13.04, 

P<0.05). This showed that among male cases of CAD, 

the risk of developing hyperuricemia is 4 times greater 

as compared to controls. 

Gender might be an important effect modifier in the 

association between hyperuricemia and CAC because of 

differences in (a) the distribution of sUA and (b) the 

prevalence of CAC. Iribarren and colleagues analyzed data 

from the Atherosclerosis Risk in Communities study and 

concluded that an association between sUA and 

cardiovascular risk is evident in men but not women.19 

In contrast, a similar study by Ishizaka and colleagues 

reported that gender was not a factor. Since the 

prevalence of hyperuricemia and CAC are both lower 

among women, a greater sample size would be needed 

to detect a given effect size of hyperuricemia-CAC 

association.20 

 

CONCLUSION 
According to the results of our study there is an association 

between the hyperuricemia and acute coronary artery 

disease in patients without metabolic syndrome. Thus, we 

have got local magnitudes as well as now in future we will 

implement to check uric acid level regularly in ACS patients 

to prevent hazardous events. 
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