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Abstract: Background: Obesity has been recognized as an important risk factor for hyperuricemia although the exact 

mechanism is not well understood. The goal of this study is to evaluate serum uric acid levels in obese subjects. Methods: 

A total of 100 individuals with 50 obese patients and 50 healthy non-obese controls. Serum uric acid, total cholesterol 

(TC), low density lipoprotein cholesterol (LDL - C), high density lipoprotein cholesterol (HDL - C) and triglycerides (TGs) 

were measured. Serum uric acid was evaluated using uricase method. The serum TC was estimated using modified 

Liebermann – Burchard reaction. HDL – C estimation involved a two – staged procedure using Liebermann Burchard 

reaction, LDL – C was calculated using Friedwald’s equation while TGs were estimated using enzymatic methods on 

commercial kits. Results: In this study, serum uric acid levels were significantly higher in the obese group compared to 

healthy controls (510.0 + 72.5 Vs 320.0 + 34.2: p<0.001). Conclusion: Hyperuricemia has been observed in patients with 

obesity and therefore the need to screen all obese patients for serum uric acid levels. 
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1. INTRODUCTION 
Obesity has become an increasingly important 

clinical and public health problem globally, affecting 

more than 100 million patients [1]. 

 

Studies in Chinese population reveal that more 

than half of Chinese adults had either overweight or 

obese in a recent survey. Overweight and obesity 

incidence was 34.3 and 16.4% [2]. In Nigeria however, 

the prevalence of overweight and obesity was 17.5 and 

7.1% in a study by Olatunbosun et al., [3]. Obesity 

defined as a body mass index (BMI) of > 30kg/m2 is due 

to deposition of fat in the fat compartments of the body. 

This is due to growing trend of sedentary life style and 

increase consumption of high caloric diet and linked with 

metabolic complications such as hypercholesterolemia, 

hyper – insulinemia and dyslipidemia [4]. 

 

Insulin resistance, type 2 diabetes, hypertension 

and hyperuricemia (HUA) are among endocrine 

disorders that can arise from obesity and metabolic 

syndrome [5], with a heavy burden on patients, families 

and the entire public health system. 

 

Serum uric (SUA) is the end-product of purine 

metabolism in humans [6]. Approximately two –thirds of 

serum uric acid is produced endogenously, and the 
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remaining one – third is due to exogenous dietary purines 

[7]. 

 

Gout, a hyperuricemic state is due to abnormal 

serum uric acid metabolism and decreased excretion by 

the kidneys [8]. Elevated serum uric acid (SUA) can lead 

to gout and is an essential risk factor for obesity resulting 

in a rising risk for development of metabolic syndrome 

[9]. Several studies have confirmed that patients with 

obesity, particularly abdominal obesity, are independent 

predictors of elevated uric acid development [10]. 

 

A cross-sectional study indicates that body 

mass index (BMI) significantly increases with elevated 

serum uric acid (SUA) among 27,009 middle-aged and 

elderly Chinese adults [11]. 

 

2. MATERIALS AND METHOD 
2.1 Subjects: 

This is a case – control study comprising of a 

total of 100 individuals with 50 obese patients and 50 

healthy controls aged 21–60 years as cases and controls 

respectively, who attend the metabolic clinic at the 

University of Maiduguri Teaching Hospital from 

February to July 2022. Both cases and controls were 

recruited under informed consent with approval from the 

institution’s ethical committee. Patients were excluded if 

they have liver disease, diabetes mellitus, renal 

insufficiency, cardiovascular disease, cerebrovascular 

disease, uric acid-lowering drugs, high purine diet, high 

fat diet, alcohol, diuretics, pregnant or breast feeding. 

 

Patients and controls were physically examined 

including blood pressure using accuson’s 

sphygmomanometer, body weight, using OHAUS 

Pioneer PA 413, height, using Stadiometer, and their 

body mass index (BMI) was calculated using weight(kg) 

divided by height (M2) (BMI = Wt(kg)/height(M2)). 

Waist circumference (WC), measured at the level of the 

umbilicus and hip circumference (HC) measured as the 

horizontal circumference at the most prominent area of 

the hip for evaluation of waist to hip circumference ratio 

(WHCR) as well as the other life style variables were 

gathered following the standard approach. Fasting serum 

total cholesterol (T-C), high density lipoprotein (HDL - 

C), triglycerides (TGs) were evaluated using commercial 

kits while the low density lipoprotein cholesterol (LDL - 

C) was calculated using Friedwald’s formula. The serum 

uric acid was evaluated using a commercial kit, 

measurements of these parameters were preceded by an 

overnight fast (8 – 12hours). 

 

2.2 Study Design 

All subjects were asked to complete a 

questionnaire comprising of socio-demographic data that 

involved age, nutrition as well as medications and were 

on their routine diet.  

A fasting venous sample of about 5ml was 

collected from the ante-cubital vein of each individual 

using a disposable 5ml syringe and needle and 

transferred into a plain bottle under aseptic procedure. 

The samples were transported to the chemical pathology 

laboratory. Samples were spun using a swinging bucket 

centrifuge at 3, 000 revolutions per minute (rpm) for 

10minutes. The cells were then separated from the serum 

using a Pasteur pipette. The serum was stored-frozen at -

200c until time of analysis. 

 

2. 3. Analytical methods 

Patients were considered to have hyperuricemia 

if their serum level of uric acid exceeds 7.0mg/dl 

(416.4umol/L) in men and > 6.0mg/dI (356.9umol/L) in 

women [12]. It was estimated using uricase method 

spectrophotometrically. 

 

Based on diagnostic criteria of obesity, BMI 

was categorized into four (4) groups: Overweight (> 25 

– 29.9kg/m2, class I (30 – 34.9kg/m2), class II (35 – 

39.9kg/m2) and class III (> 40kg/m2). WC > 90cm for 

men and > 80cm for women was used to determine 

abdominal obesity [13]. T-C is elevated if serum level 

exceeds 5.7mmol/L TGs are elevated if their serum 

levels exceed 1.7mmol/L, HDL – C should normally be 

> 0.9mmol/L, while LDL – C should be < 2.7mmol/L 

[14]. 

 

T–C was estimated using modified Liebermann 

– Burchard reaction spectrophotometrically. HDL – C 

was measured similar to T–C involving a two – staged 

procedure. LDL – C was calculated by Friedwald’s 

formula while TGs were estimated using enzymatic 

methods. 

 

2.4 Statistical Analysis 

IBM SPSS Version 26 (IBM SPSS statistics, 

Newyork, United States) was used to analyze the data. 

The differences between batches for anthropometric 

measurements were assessed using a two – tailed 

independent sample t – test and a one – way ANOVA. 

The values in the tables were given as mean and standard 

deviation (+SD). Predictive value of < 0.05 was 

considered statistically significant. 

 

2.5 RESULT 
The mean characteristics of their ages in the 

patients were 40.5 + 4.8 while 43.0 + 5.2 was obtained in 

the control group. 

 

The BMI, WHCR were 33.10 + 2.90 (p – 0.02) 

and 0.93 + 0.04 (p – 0.03) in the patients and 19.04 + 1.3 

(p – 0.02), 0.78 + 0.05 (p – 0.03) were respectively in the 

control group and statistically significant (Table I). 
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Table I: Characteristic of study Population based on Age, BMI and WHCR 

S/N Parameters Cases 

(n = 50) 

Control 

(n = 50) 

p - value 

1 Age (years) 40.5 + 4.8 43.0 + 5.2 - 

2 BMI (kg/m2) 33.1 + 2.90 19.04 + 1.8 0.02 

3 WHCR 0.93 + 0.04 0.78 + 0.05 0.03 

p < .0.05 is considered significant 

 

The mean values of serum uric acid (SUA) 

(µmol/L) was 510.0 + 72.5, 320.0 + 34.2 were 

statistically significant (p < 0.001). The mean values of 

total cholesterol (T-C), LDL – cholesterol, HDL – 

cholesterol and triglycerides (TGs) respectively were 6.2 

+ 1.5 (p – 0.03), 3.9 + 1.3 (p – 0.02), 0.60 + 0.02 (p – 

0.03), 2.4 + 0.4 (p – 0.01) in obese patients were 

statistically significant. The mean values of TC, LDL – 

Cholesterol, HDL – Cholesterol and Triglycerides were 

respectively, 4.2 + 2.1 (p – 0.03), 2.6 + 1.3 (p – 0.02), 1.4 

+ 0.6 (p – 0.03) and 0.8 + 0.2 (p – 0.01) in the control 

group (Table II). 

 

Table II: Biochemical parameters of the study population 

S/N Parameters Cases Control p – Value 

1 Serum Uric Acid (SUA) (µmol/L) 510.0 + 72. 5 320 + 34.2 < 0.001 

2 Total Cholesterol (T - C) (mmol/L) 6.2 + 1.5 4.2 + 2.1 0.03 

3 LDL – Cholesterol (mmol/L) 3.9 + 1.3 2.6 + 1.3 0.02 

4 HDL – Cholesterol (mmol/L) 0.60 + 0.02 1.4 + 0.60 0.03 

5 Triglycerides (mmol/L) 2.4 + 0.4 0.8 + 0.2 0.01 

p<0.05 is considered significant 

 

DISCUSSION 
Obesity has been recognized as an important 

health problem globally and a risk factor for various 

metabolic disorders with attendant health consequences 

and hyperuricemia is one of them [15]. Other disorders 

associated with hyperuricemia and obesity include 

diabetes mellitus, hypertension and ischaemic heart 

disease [16]. Therefore patients with hyperuricemia are 

more likely to develop diabetes mellitus, hypertension 

and ischaemic heart disease (IHD) with increase 

morbidity and mortality than patients with normal serum 

urates [17]. 

 

Our study evaluated serum uric acid in patients 

with obesity and discovered elevated serum uric acid in 

the obese patients that is in agreement with a similar 

study by Chonin et al., [7-11]. 

 

In a 10 – year follow-up study, BMI increased 

significantly with serum uric acid levels regardless of 

race and gender, related to different regions, races and 

environmental exposures [18]. 

 

The mechanism could be related to the effect of 

estrogen on renal tubular handling of serum uric acid 

[19]. Hyperuricemia is associated with an increased risk 

of weight gain, with possible accumulation of visceral fat 

and the patients with high BMI also have high serum uric 

acid [20]. The degree of obesity is the most important 

risk factor for high uric acid due to increase uric acid 

secretion in adipose tissue in obese patients. In these 

patients, excessive fat accumulation produces and 

secretes uric acid leading to hyperuricemia as a result of 

over secretion. This may explain a possible mechanism 

that relates BMI and hyperuricemia [20]. This is also 

demonstrated in our study in which the patients with high 

uric acid also have elevated BMI although the exact 

mechanism by which uric acid increases in obesity is not 

well understood. Many factors such as metabolic 

syndrome, CKD, and diet can cause HUA [21]. In a study 

by Liu et al., an epidemiologic study, patients with HUA 

have been seen to have dyslipidemia (reduce HDL-C and 

increased TG levels) [22]. This is also demonstrated in 

our study. The possible underlying mechanism is that 

low HDL – C levels increase the risk of kidney damage 

leading to decrease uric acid excretion [23]. The elevated 

levels of SUA in patients with obesity may be due to 

excessive uric acid production and impaired renal 

excretion. A study in subjects with visceral fat indicated 

that increased uric acid levels were strongly influenced 

by hypersecretion of uric acid with decrease urea 

excretion and clearance [24]. It has also been observed 

that, visceral fat accumulation induces a large influx of 

free fatty acids in circulation leading to stimulation of 

TGs synthesis and an increase in uric acid production by 

activating the uric acid synthetic pathway [25]. 

 

CONCLUSION/RECOMMENDATION 
The results obtained in this study indicate that 

patients with obesity have been found to have 

hyperuricemia that could lead to several complications 

such as chronic kidney disease, Gout, hypertension and 

loss of mobility. Therefore there is the need to screen all 

obese patients for serum uric acid levels. 
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