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Abstract---Aim: To determine the association between hyperuricemia 
and coronary artery disease severity among patients undergoing 

coronary angiography. Methods: This study was conducted at multi 

centers including Al- Aleem Medical College (Gulab Devi Teaching 

Hospital) Lahore and Fatima Memorial Hospital Lahore in the duration 

from December, 2022 to May, 2023. Total 180 patients were presented 

with Coronary Artery Disease, Coronary angiography was performed 
to determine the presence of coronary artery disease, with patients 

having luminal stenosis of greater than 50% in at least one of the 

coronary arteries. Relation between hyperuricemia and coronary 

artery disease was assessed using Chi Square test keeping P < 0.05 as 

significant. Results: The mean age was 49.59±6.11 years. The 
frequency of hyperuricemia was 120 (66.7%), around 32.3% patients 

had mild CAD, about 37.2% patients had moderate CAD while 30.6% 

patients had severe CAD. We found a significant association between 
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hyperuricemia and severity of CAD. Conclusion: We conclude that 

hyperuricemia is significantly associated with the severity of coronary 

artery disease (CAD). 
 

Keywords---hyperuricemia, coronary artery disease (CAD), severity, 

association. 

 

 

Introduction 
 

The association between hyperuricemia and cardiovascular disorder, including 

stroke, and hypertension has long been established in several studies. Serum uric 

acid (SUA) is linked to coronary artery disease (CAD), however the underlying 

mechanism is unclear 1. Although SUA has been linked to an increased risk of 
CHD, its precise position as a standalone risk factor is still up for debate 2. 

Though it is asserted that there are methods that are both safe and effective 

procedures that can be utilized to lower Serum uric acid levels and thereby 

prevent heart disease, these have yet to be thoroughly investigated. In underlining 

the importance of Serum uric acid levels in relation to CAD, a study discovered 

that each 1 mg/dl rise in Serum uric acid increases the risk of death from CAD by 
12% 2. 

 

Furthermore, it is regarded difficult to identify the level of SUA function under 

this circumstance due to the common presence of additional comorbidities in 

patients with CAD. With an incidence rate of over 80% among individuals aged 
than 65 years, CAD is widely regarded as the major cause of death in the senior 

population 3. Hyperuricemia has been linked to CAD through proven 

pathophysiological pathways, one of which is that SUA acts as a stimulant to 

oxidative stress, increasing both oxygen free radical generation and platelet 

adhesion. The connection between hyperuricemia and CAD may be explained by 

the inflammatory reactions and endothelial dysfunction that ensue from these 
events. According to one study, hyperuricemia increases the risk of CAD and its 

related mortality 4-8. 

 

Both in the industrialized and the developing nations, CAD is the most common 

cause of mortality 9. Finding the risk factors, if mitigated, could make CAD less of 
a burden has been a focus of research for quite some time. Hyperuricemia has 

been the subject of discussion associated to an increased risk of coronary artery 

disease 10. Patients with cardiovascular risk factors, such as hypertension, should 

be screened for hyperuricemia and treated early to reduce their chance of 

developing cardiovascular disease 11. A study found that hyperuricemia is linked 

to both the severity and presence of coronary artery calcification 12. However, 
another research have shown the opposite 13.  

 

We set out to investigate not only whether hyperuricemia is associated with the 

presence of coronary artery disease (CAD), but also whether it is associated with 

the severity of CAD in the population, which differs in regards to lifestyle, regular 
activity, fast food, and meat consumption. This finding will aid medical 

professionals and cardiologists in determining whether hyperuricemia is an 
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indicator for coronary artery disease and will hopefully inspire more inquiry into 

the possibility that hyperuricemia management can lessen the risk of CAD. 

 

Material and Methods 
 

This study was conducted at multi centers including Al- Aleem Medical College 

(Gulab Devi Teaching Hospital) Lahore and Fatima Memorial Hospital Lahore in 

the duration from December, 2022 to May, 2023. There were 180 patients 

registered, all of whom were between the ages of 40 and 60.  Using the historical 

frequency of hyperuricemia in CAD patients (64.4%), the margin of error (7%), 
and the confidence interval (95%) in openepi, the sample size was determined. 

Patients with coronary artery disease were identified using coronary angiography; 

those patients had at least one coronary artery with luminal stenosis of more 

than 50%. Hyperuricemia was defined as a serum uric acid level greater than 7 

mg/dl in men and greater than 6 mg/dl in women. Coronary angiography 
revealed the severity of coronary artery disease (CAD) by measuring the degree of 

luminal stenosis. Two consultant cardiologists with at least five years of 

experience beyond fellowship rated the angiograms, and they determined if the 

CAD was mild, moderate, or severe.  

 

One major epicardial coronary artery with a luminal stenosis of more than 50% 
was considered to have mild CAD, two major epicardial coronary arteries with a 

luminal stenosis of more than 50% was considered to have moderate CAD, and 

three major epicardial coronary arteries with a luminal stenosis of more than 50% 

was considered to have severe CAD. All the information, including co-morbidities, 

was recorded into a standard form. IBM SPSS 20 was used for the statistical 
analysis. Frequencies and percentages were used to illustrate categorical 

variables, while the mean and standard deviation were used to illustrate 

numerical ones. We used the Chi-square test for correlation between categories, 

setting the significance level at 0.05. 

 

Results 
 

This study was conducted on 180 patients. The mean age of the patients was 

49.59±6.11 years. There were 62.78% male while 37.22% female patients in our 

study. Regarding the comorbid we found that 37.8% patients were diabetic, 

hypertension was seen in 47.8% patients, there were 53.9% obese patients and 
31.1% patients were smokers. The frequency of hyperuricemia was 120 (66.7%). 

In our study 32.3% patients had mild CAD, about 37.2% patients had moderate 

CAD while 30.6% patients had severe CAD. Regarding the association between 

hyperuricemia and severity of CAD we found that in patients having mild CAD the 

prevalence of hyperuricemia was 26.7%, in patients having moderate CAD the 

prevalence of hyperuricemia was 32.5% while in patients having severe CAD the 
prevalence of hyperuricemia was 40.8%, we found a significant association 

between hyperuricemia and severity of CAD. 
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Table 1      

Demographics 

 

Demographics Statistics 

Age (Years) 49.59±6.11 

Diabetes 68 (37.8%) 

Hypertension 86 (47.8%) 

Obesity 97 (53.9%) 

Smoking 56 (31.1%) 

 

 
Figure 1. Gender distribution 

 

Table 2      
Association of hyperuricemia with severity of CAD 

 

 Severity of CAD Total P value 

Mild Moderate Severe 

Hyperuricemia Yes 32 39 49 120 0.0001 

26.7% 32.5% 40.8% 100.0% 

No 26 28 6 60 

43.3% 46.7% 10.0% 100.0% 

Total 58 67 55 180 

32.2% 37.2% 30.6% 100.0% 

 

Discussion 

 

Angiography confirms the prevalence of hyperuricemia in patients with CAD, 
which is consistent with reports from the general population. This is true even 

after controlling for other potential cardiovascular risk factors, a phenomenon 

known as confounding. The correlation between hyperuricemia and CAD severity 

was weak. Uric acid levels in the blood were similar in both sexes.15 Ten hundred 
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and twenty-nine people who had cardiac angiograms were studied. Eighty-seven 

percent of the patients were male. They divided them into four categories 

according to the arteriographic findings. There was no evidence that uric acid 

caused or contributed to CAD. Several further investigations confirmed the linear 
relationship between SUA and CAD.16, 17 

 

Researchers in the United States surveyed a cross-section of the senior 

population. The results of this study demonstrate a more definitive association 

between elevated uric acid levels and CAD. Male and female mortality rates were 

calculated after accounting for variables such as age, cholesterol levels, body 
mass index, and smoking history. Individuals with severe CAD (coronary 

angiography reveals stenosis of more than 70%) had high SUA levels associated 

with poor outcomes and mortality.18 Uric acid levels in the blood were correlated 

with total mortality, coronary artery disease incidence, and the number of CAD 

cases. They looked at 117,376 people and found that 617 had a connection to 
CAD, 1460 to all deaths, and 429 to CV. No association between SUA and 

increased CAD risk, total mortality, or cardiac mortality was seen in this 

analysis.19 

 

Hyperuricemia is not only linked to a higher likelihood of developing coronary 

arteries disease (CAD), but it also has complex associations with many other 
independent CV risk factors, including type 2 diabetes, obesity, the metabolic 

syndrome, chronic renal disease, and others. This complicates the ability of 

separate investigations to establish a causal relationship between uric acid levels 

and CAD. Many studies have linked elevated uric acid to CAD, but some have also 

linked the severity of the condition to the development of CAD.20 High uric acid 
levels were a sole predictor for the level of severity of CAD in a multivariate 

analysis of 771 individuals, 37% of whom had increased levels of uric acid. 

Although CAD is still uncommon, it is on the rise among those under the age of 

35. Acute cardiac syndrome was found to be predicted by hyperuricemia in this 

research of adults aged 18 to 35.21 

 
The future is uncertain for someone with CAD who also has significant 

atherosclerosis in all three arteries. A total of 8529 participants were included in 

a cohort research to determine the incidence of all-cause mortality. In order to 

evaluate the two cohorts, a propensity score match was performed. High levels of 

uric acid were found in the blood of 14.2% of all patients.21 More preexisting 
conditions were present in patients with hyperuricemia. Over the course of the 

average 7.5-year follow-up period, patients with hyperuricemia had a 39.11% 

higher mortality rate than those with normal uric acid levels (p 0.001). 

Multivariate analysis demonstrated a statistically significant link between 

hyperuricemia and an increased mortality risk (1.3 HR, 95% CI 1.15 to 1.53, p = 

0.001). 22  
 

 We recruited 180 patients presenting with Coronary artery disease (CAD). The 

mean age of our patients was 49.59±6.11 years. There were 62.78% male while 

37.22% female patients. Regarding the comorbid we observed that 37.8 patients 

were diabetic while 47.8% patients were hypertensive. Similar to the above 
discussion we also observed that hyperuricemia was significantly associated with 

severity of CAD. In patients having mild CAD we observed that 26.7% had 
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hyperuricemia, in patients having moderate CAD about 32.5% had hyperuricemia 

and in patients with severe CAD we observed that 40.8% had hyperuricemia. Our 

results are in comparison with a study which reported that hyperuricemia was 
significantly associated with the severity of CAD14. The also noted a significant 

progression of hyperuricemia in mild, moderate and severe CAD patients. They 

reported that 52.4% patients had hyperuricemia who had mild CAD, in moderate 

CAD patients they reported 60.7% hyperurecemia while in severe CAD patients 

they reported that 79.2% had hyperuricemia. 

 
Conclusion 

 

We conclude that hyperuricemia is significantly associated with the severity of 

Coronary artery disease (CAD). Hyperuricemia seemed to be more predominant in 

severe Coronary artery disease. 
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