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Abstract 
Background: Atherosclerosis is the underlying cause for nearly all cases of Coronary Artery Disease (CAD) which is a major 

cause of mortality in men and women. Numerous studies state that the basic pathology behind atherosclerosis is inflammation 

and oxidative stress. Though uric acid is an anti oxidant, recently studies show that it can be transported across the cell membrane 

and exert harmful intracellular actions such as oxidation and inflammation. These observations led to many epidemiological 

studies suggesting that uric acid is linked to and may be a risk factor for CAD. The aim of this study was to evaluate whether 

there is an association between serum uric acid and total white blood cell count, a simple marker of inflammation, in a healthy 

Indian adult population. 

Method: This is a cross sectional study. Samples were collected for assaying serum uric acid, total white blood cell count and 

plasma glucose, along with the medical history from 203 apparently healthy individuals who attended health examination at Sri 

Ramachandra Medical Centre in Chennai. 

Result: The results obtained were subjected to statistical analysis in SPSS software version 16. There was a strong positive 

correlation between uric acid and total white cell count and the study revealed no significant difference in mean levels of uric 

acid in tobacco users and non-users. And there was no statistically significant difference between genders in the mean uric acid 

level. 

Conclusion: A strongly positive correlation was found between serum uric acid and total white cell count, both in men and 

women. It appears likely that additionally larger well designed prospective studies that adjust for all possible confounding factors 

may help to strongly establish the correlation between serum uric acid and total white cell count and their role in pro-

inflammatory states as in atherosclerosis.  
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Introduction 
Coronary Artery Disease (CAD) is the leading 

cause of mortality worldwide. Beside the well known 

risk factors like obesity, smoking, diabetes, 

hypertension and hyperlipidemia1, various newer risk 

factors like C-reactive protein, uric acid, homocysteine, 

fibrinogen, leukocyte count, von Willebrand factor 

antigen, carotid intima media thickness and  peripheral 

arterial disease have been identified 2. Early detection of 

individuals at high risk is likely to aid in the prevention 

of CAD and also to lower mortality.  

Uric acid is the end product of the dietary and 

endogenous purine metabolism in humans. It is formed 

from xanthine and hypoxanthine by the action of the 

enzyme xanthine oxidase whose active site contains the 

metal molybdenum bound to sulphur and oxygen. 

Although serum uric acid has been found to possess 

anti-oxidant property, controversial evidence regarding 

it being an independent risk marker of atherosclerosis 

have been reported3,4,5,6,7,8,9,10. The available literature 

suggest that serum uric acid is an independent risk 

factor to the development of hypertension11, myocardial 

infarction12, coronary artery disease13, stroke13 and 

cardiovascular disease14. It has been suggested that the 

higher levels of uric acid may be a mechanism to 

counter the excessive oxidative stress seen in these 

subjects15.  

Several lines of evidence suggest the involvement 

of inflammation in the pathogenesis of atherosclerosis. 

A significant positive correlation between uric acid and 

inflammation was also found in a small case series of 

heart failure patients. An elevated total white blood cell 

count is a marker of inflammation which has been 

found to be associated with an increased risk for 

cardiovascular disease in several epidemiological 

studies16. The aim of this cross sectional study was to 

evaluate whether there is a correlation between serum 

uric acid levels and total white blood cell count in an 

apparently healthy Indian adult population attending a 

routine health examination. 

 

Methods 
Subjects and data collection: Data was collected from 

a total of 203 adults (122 men and 81 women) who 

attended a master health check-up during the month of 
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June 2015 at Sri Ramachandra Medical Centre in 

Chennai, Tamil Nadu. All the individuals selected for 

the study were healthy individuals and were not under 

any medications. The medical history and BMI, along 

with the laboratory reports of Total white blood cell 

count, serum uric acid and fasting plasma glucose were 

collected for these patients. Serum uric acid was 

assayed based on Uricase method and plasma glucose 

based on glucose oxidase- peroxidase method on Advia 

Clinical Chemistry 1800 instrument. Total white blood 

cell count was assayed on Beckmann Coulter 

instrument based on electrical impedance. 

  

Statistical analysis & Results 
All statistical analyses were performed with the 

Statistical Package for the Social Sciences statistical 

software package for Windows, version 16.0 (SPSS 

Inc., Chicago, IL, USA), and a two-tailed p value of < 

0.05 was considered statistically significant. Correlation 

between total white blood cell count and serum uric 

acid was analyzed. There were a total of 203 subjects in 

the study with 81 women and 122 men. There was a 

significant positive correlation between TC and serum 

uric acid levels both in men and women (Table 1 and 

Fig. 1). The average serum level of uric acid in males is 

5.3±0.98 mg/dL and in females is 5.5±0.95 mg/dL. The 

average total white cell count in males is 7611±1653.7 

cells/mm3 and in females is 8041±1585.9 cells/mm3.  

This difference in white cell count and uric acid levels 

was not statistically significant between the genders. 

Student t test was performed to ascertain the effect 

of smoking on uric acid (Table 2). There was no 

significant difference between smokers and non 

smokers in the mean values of uric acid. Assessment of 

Karl Pearson’s co-efficient of correlation between 

serum uric acid levels with TC in tobacco abusers and 

non smoking/ no tobacco users was also done (Table 3).  

The study group was divided into quartiles based 

on the serum uric acid concentration to see the trend in 

total white cell count and other variables (Table 4). One 

way analysis of variance by ANOVA was used to 

assess the trend for risk factors. There was a significant 

positive trend for total white cell count and Body Mass 

Index (BMI).  

 

 
Fig. 1: Scatter plot for correlation of uric acid and 

total white cell count 

 

Table 1: Correlation between Total white blood cell 

count and serum uric acid 

 n Correlation 

Total 203 0.907 

Males 122 0.910 

Females 81 0.898 

 

Table 2: Effect of smoking/ tobacco abuse on serum 

total uric acid levels 

 Number Uric acid 

(mean±SD) 

p 

Value 

Smoker  40 5.8 ± 0.82 0.6 

Non smoker  163 5.6 ± 0.77 

 

Table 3: Correlation between Serum uric acid and 

total white blood cell count in relation to smoking or 

tobacco abuse 

 Correlation in 

tobacco abuse 

Correlation in non-

users of tobacco 

Total 0.92 0.90 

Males 0.91 0.88 

Females 0.86 0.87 

 

Table 4: Characteristics according to the quartiles of serum uric acid 

Serum Uric acid 

level in quartiles 

 

<4.7 

n = 50 

4.8 – 5.3 

n=44 

5.4 – 6.0 

n=58 

>6.0 

n=51 

p for 

trend 

Linear 

regression 

‘p’ value 

Systolic BP 

(mmHg) 

121.44±17.802 123.77±21.373 134.97±20.479 122.98±24.309 0.003 0.129 

Diastolic BP 

(mmHg) 

78.08±8.101 76.18±7.444 81.41±11.492 80.71±10.331 0.028 0.051 

Fasting plasma 

glucose (mg/dl)  

113.28±39.226 112.66±54.214 118.41±40.325 121.49±60.157 0.776 0.092 

Age (years) 45.88±10.443 46.48±15.716 47.33±12.228 46.75±13.779 0.952 0.099 

BMI (kg/m2) 25.41±4.219 25.76±4.517 26.64±3.928 28.50±4.963 0.003 0.000 

TC (cells/ mm3) 5902±652.621 7190.9±826.823 7915.52±684.618 9984.3±687.713 0.000 0.000 
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Discussion 
The findings in this cross-sectional study of Indian 

population demonstrate that there is a positive 

association between uric acid and the simple 

inflammatory marker, total white cell count. Similar 

results were found by Kocaman et al in their study17. 

There was no significant difference between tobacco 

abusers and non-users. Similarly there was no 

difference in the genders as well. On trend analysis by 

dividing into quartiles based on uric acid concentration, 

there was a positive trend in total white blood count, 

BMI and blood pressure. The positive trend in total 

white cell count in relation to uric acid was confirmed 

by multiple linear regression analysis. But the positive 

trend in BMI was not confirmed by regression analysis. 

However, uric acid variation with BMI can be further 

analyzed by choosing individuals with the same BMI in 

the different uric acid quartiles. There was also a 

significant positive trend for systolic and diastolic 

blood pressure except for the last quartile, i.e. persons 

having > 6.0 mg/dL of uric acid. When this trend was 

analyzed, a correlation to the mean age was evidenced 

which could be the confounding factor for this trend. 

This again, could be further analyzed by including 

individuals with the same age group in the different uric 

acid quartiles.  

The elevated serum uric acid concentration may be 

an attempt to compensate for the oxidative stress in 

CAD. Or, uric acid itself may be involved in the 

inflammatory process which is an important cause for 

vascular disease18. The essential question of whether 

uric acid acts as an anti-oxidant or pro-oxidant still 

remains disturbingly inconclusive. Biscalia et al 

suggests that this opposing effect of uric acid on 

oxygen scavenging depends on whether it acts 

extracellularly or intracellularly19. Circulating uric acid 

has a protective role in vascular endothelial cells. It 

reacts with different oxidants such as singlet oxygen, 

hydroxyl and peroxyl radicals producing allantoin, 6-

aminouracil and triuret respectively due to its 

degradation.  

This anti-oxidant effect is true only for the uric 

acid which is in circulation. It becomes a strong pro-

oxidant when it penetrates the endothelium or when it is 

produced within the cell. During the catabolism of 

hypoxanthine to uric acid, the enzyme xanthine oxidase 

donates electron to molecular oxygen generating 

reactive oxygen species (ROS), like superoxide (O2−) 

and hydrogen peroxide (H2O2). Superoxide exerts a 

negative effect on numerous membranes thereby 

playing a causal role in cardiac dysfunction.  

The uric acid in circulation was found to enter the 

cell by a specific renal urate – anion exchange 

transporter, named URAT-1. Its primary role was found 

to be reabsorption of uric acid in the proximal 

convoluted tubule. It was also found to be expressed in 

the vascular endothelial cells and smooth muscle 

cells20. These observations together suggest that uric 

acid in circulation can enter the cell and exert harmful 

effects. It has also been demonstrated in earlier studies 

in rat models that hyperuricemia causes microvascular 

changes irrespective of the presence of urate crystals or 

hypertension21.  

Recent studies also show that uric acid stimulates 

chemokines such as monocyte chemoattractant protein-

1 (MCP-1) and inflammatory markers such as white 

blood cells, high-sensitivity C reactive protein, 

interleukins-1,6,10,18, endothelin-1 and tumor necrosis 

factor-alpha22, all of which contribute to CAD. 

Interestingly, allopurinol can block the induction of 

heat shock protein- 70, a protein related to 

inflammation23. Taken together, these data suggest that 

uric acid may play a role in the inflammatory process of 

ischaemia. 

 

Conclusion 
There was a strong positive correlation between 

serum uric acid and total white cell count in this study 

group. There was no statistically significant difference 

in mean levels of uric acid in tobacco users and non-

users. The difference in white cell count and uric acid 

levels was not statistically significant between the 

genders. On trend analysis by dividing into quartiles 

based on uric acid concentration, there was a positive 

trend in total white blood count, BMI and blood 

pressure.  

Overall, these findings support the idea that when 

assessing an individual’s risk for atherosclerosis, the 

concentration of uric acid and the total white blood cell 

count can be included along with other traditional risk 

factors like lipid profile.  
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