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ABSTRACT 
 

BACKGROUND 

The prevalence of Hyperuricemia is increasing even in developing countries. 

Hyperuricemia may be asymptomatic in many cases. It has been known to be 

associated with metabolic syndrome. In this study we have tried to see the 

association between serum uric acid levels and the components of metabolic 

syndrome in a tertiary care centre in South India. 

 

METHODS 

It was a case-control, observational study carried out in the Medicine OPD of 

Ramaiah Medical College and Hospital. 40 subjects who were found to be having 

metabolic syndrome as per NCEP-ATP III criteria and 40 age and gender matched 

controls were enrolled in the study. They were subjected to detailed history taking, 

clinical examination, investigations like fasting and 2-hour blood glucose levels, 

fasting lipid profile and serum uric acid levels. Mean serum uric acid levels were 

assessed in both cases and controls. The association between serum uric acid 

levels and the components of metabolic syndrome was also studied. 

 

RESULTS 

Mean serum uric acid levels in cases were 7.9 mg/dL in men and 6.8 mg/dL in 

women. Mean serum uric acid levels in controls were 4.8 mg/dL in men and 3.9 

mg/dL in women. This difference was statistically significant (p= 0.001). Among 

the subjects having metabolic syndrome, 28 subjects (65%) had hyperuricemia. 

Among the controls 10 subjects (25%) had hyperuricemia. 

 

CONCLUSIONS 

The above study shows that serum uric acid levels are significantly elevated in 

patients with metabolic syndrome. The association of elevated levels of uric acid 

was seen with all the components of metabolic syndrome. 
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The prevalence of hyperuricemia has been increasing in 

recent years, even in developing countries.1 Hyperuricemia 

is an abnormally elevated level of uric acid in the blood. In 

the physiological conditions of the body fluid, uric acid exists 

largely as urate, which is the ion form.2,3 The amount of uric 

acid in the body depends on the balance between the 

amount of purines consumed in food, the amount of urate 

synthesised in the body, and the amount of urate that is 

excreted in urine.3 It has been suggested that hyperuricemia 

is associated with metabolic syndrome.1 The metabolic 

syndrome refers to the co-existence of many known 

cardiovascular risk factors, including insulin resistance, 

obesity, dyslipidemia (especially elevated triglycerides and 

low High density Lipoproteins) and hypertension. These 

conditions are linked to each other and share similar 

underlying mediators, mechanisms, etiopathogenesis and 

pathways. Many patients having hyperuricemia are 

asymptomatic. Some of the patients may have gouty 

arthritis, joint stiffness. Some of the patients of 

hyperuricemia may develop uric acid calculi, urate 

nephropathy. Hyperuricemia is known to be associated with 

metabolic syndrome. In humans, the upper end of the 

normal range is 6.8 mg/dL in males and 6 mg/dL in females. 

Many factors contribute to hyperuricemia, like insulin 

resistance, hypothyroidism, chronic kidney disease, obesity 

alcohol intake and drugs like (loop diuretics, cyclosporine). 

Alcohol consumption is an important cause of 

hyperuricaemia.4 Causes of hyperuricemia can be classified 

into three functional types5 increased production of uric acid, 

decreased excretion of uric acid, and mixed type. Causes of 

increased production include high levels of purine in the diet 

and increased purine metabolism. Causes of decreased 

excretion include kidney disease, drugs, and competition for 

excretion between uric acid and other molecules. The main 

drugs that contribute to hyperuricemia by decreased 

excretion are the primary antiuricosurics. Other drugs and 

agents include diuretics, salicylates, pyrazinamide, 

ethambutol, nicotinic acid, ciclosporin, 2-ethyl amino-1, 3, 4-

thiadiazole, and cytotoxic agents.6 In this study the levels of 

serum uric acid were studied in the patients of metabolic 

syndrome in a tertiary care Centre of South India. 

 

 
 

METHODS 
 

 

This study was conducted in the Department of General 

Medicine in Ramaiah Medical College, Hospital Bangalore. 

The study was conducted from April 2019 to July 2019. This 

was an observational prospective case-control study. 40 

patients who are newly diagnosed to be having metabolic 

syndrome according to NCEP-ATP III criteria were included 

as cases. 40 asymptomatic subjects who were not having 

metabolic syndrome were included as controls. Informed 

consent was taken from all the subjects. 

 

 

Inclusion Criteria 

40 consecutive patients newly diagnosed to be having 

metabolic syndrome attending Medicine OPD were included 

in the study. According to the NCEP ATP III definition, 

metabolic syndrome is present if three or more of the 

following five criteria are met: waist circumference over 40 

inches (men) or 35 inches (women), blood pressure over 

130/85 mmHg, fasting triglyceride (TG) level over 150 

mg/dL, fasting high-density lipoprotein (HDL) cholesterol 

level less than 40 mg/dL (men) or 50 mg/dL (women) and 

fasting blood sugar over 100 mg/dL 

 

 

Exclusion Criteria 

1. Patients who are already taking medications for 

hyperuricemia. 

2. Patients suffering from any febrile illness. 

3. Pregnant women 

4. Subjects consuming alcohol more than twice a week. 

5. Patients of Chronic kidney disease, Hypothyroidism. 

6. Critically ill patients. 
 

They were subjected to detailed history taking with 

special emphasis on dietary history, consumption of alcohol, 

drug history. Detailed clinical evaluation was done including 

Body Mass Index measurement, Waist –Hip ratio, Waist 

circumference, Blood pressure examination was done. They 

were subjected to Fasting Blood glucose, 2 hour Post 

Prandial Blood glucose estimation, Fasting Lipid profile. 

Metabolic syndrome was diagnosed by NCEP ATP III criteria. 

Serum uric acid was measured in these patients. To measure 

waist circumference, locating top of right iliac crest, a 

measuring tape was placed in a horizontal plane around 

abdomen at level of iliac crest. Before reading tape measure, 

it was ensured that the tape is snug but does not compress 

the skin and is parallel to floor. Measurement was made at 

the end of a normal expiration.7 to measure hip 

circumference, subject’s feet were put together, and a soft 

measuring tape was snug around the widest part of hips. 

Blood pressure was measured using a sphygmomanometer 

after the subjects had rested for more than 5 min. For those 

with a systolic blood pressure ≥130 mmHg and a diastolic 

blood pressure ≥85 mmHg (definition as per NCEP ATP 

guidelines), blood pressure was measured on a further 2 

occasions after resting, and average values were then 

taken.8 

40 controls were included in the study. Controls were 

the healthy patient attenders who did not have metabolic 

syndrome. Serum uric acid levels were compared between 

the two groups. Normal Uric acid levels are 2.4-6.0 mg/dL 

(female) and 3.4-6.9 mg/dL (male). Statistical analysis was 

done using Students T test and SPSS software version 26. 

 

 
 

 

RESULTS 
 

 

 

80 subjects were included in the study. 40 were cases having 

metabolic syndrome and 40 were subjects without metabolic 
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syndrome. Among the cases 23 were males and 17 were 

females. Among controls 21 were males and 19 were 

females. Mean serum uric acid levels in cases were 7.9 

mg/dL in men and 6.8 mg/dL in women. Mean serum uric 

acid levels in controls were 4.8 mg/dL in men and 3.9 mg/dL 

in women. This difference was statistically significant (p= 

0.001). Among the cases 28 subjects (65%) had 

hyperuricemia. Among the controls 10 subjects (25%) had 

hyperuricemia. Patients with Hyperuricemia and Metabolic 

syndrome were studied. It was found that out of 28 such 

patients, 22 were having hypertension, 18 were diabetic, 16 

were having dyslipemia (elevated triglyceride of more than 

150 mg/dL, low high-density lipoproteins <45 in males and 

less than 55 mg/dL in females, 26 were having abdominal 

obesity. 

 

 Cases Controls 
Males 23 21 

Females 17 19 
Total 40 40 

Table 1. Gender Distribution Among Cases and Controls 
 

Characteristics Cases (n=40) Controls (n=40) 

 
Patients with 

Metabolic Syndrome 

Patients without 
Metabolic 
Syndrome 

1. Mean BMI 34.5 Kg/mm2 24 Kg/mm2 

2. Mean WHR 
1.5 (Men) 

1.3 (Women) 

0.9 (Men) 

0.8 (Women) 
3. Mean Systolic BP 150 mmHg 128 mmHg 
4. Mean Diastolic BP 94 mmHg 86 mmHg 

5. Mean FBS 150 mg/dL 94 mg/dL 
6. Mean 2 hr PPBS 210 mg/dL 130 mg/dL 

7. Mean Serum triglyceride 254 mg/dL 130 mg/dL 

8. Mean HDL 
35 mg/dL (Men) 

38 mg/dL (Women) 
50 mg/dL (Men) 

55 mg/dL (Women) 

9. Mean LDL 140 mg/dL 10.4 mg/dL 

Table 2. Baseline Characteristics between Cases and Controls 
 

 Cases (n=40) Controls (n=40) P Value 

 
Patients with 

Metabolic 
Syndrome 

Patients without 
Metabolic Syndrome 

 

1. Mean Serum uric 

acid 

7.9 mg/dL (Men) 

6.8 mg/dL (Women) 

4.8 mg/dL (Men) 

3.9 mg/dL 
P= 0.001 

Table 3. Serum Uric Acid Levels between Cases and Controls 
 

 Cases (n=40) Controls (n=40) P Value 

 
Patients with 

Metabolic 
Syndrome 

Patients without 
Metabolic Syndrome 

 

Hyperuricemia 

(Males – >6.9 mg/dL) 
(Females ->6.0 mg/dL) 

28 (65%) 

20 (Males) 
08 (Females) 

8 (20%) 

6 (Males) 
2 (Females) 

0.02 

Table 4. Percentage of Patients of Metabolic Syndrome  
with Hyperuricemia 

 

Patients of Hyperuricemia with 
Metabolic Syndrome (n=28) 

% of 
Patients 

P Value 

Hypertension 22 (78.5%) 0.002 

Diabetes Mellitus 18 (64%) 0.03 
Dyslipidemia 16 (57%) 0.04 

Abdominal obesity 26 (92%) <0.001 

Table 5. Percentage of Patients with Metabolic Syndrome  
and Hyperuricemia 

 

 
 

DISCUSSION 
 

 

This study was conducted in the Department of General 

Medicine at Ramaiah Medical College, Bangalore. According 

to this study it was seen than serum uric acid levels was 

significantly high among the patients of metabolic syndrome 

compared to age and gender matched controls. This 

elevation of hyperuricemia was seen in both men and 

women. Men were relatively more affected than women. 

Hyperuricemia seen among patients of metabolic syndrome 

was significantly associated with hypertension, 

dyslipidaemia, abdominal obesity and Diabetes. 75% of the 

patients having hyperuricemia were asymptomatic, 20% 

patients had joint stiffness of larger joints, and 5% of these 

patients had Gout. The renal manifestations of 

hyperuricaemia could not be studied. According to the study 

conducted by Li Yeng in China shows serum uric acid is 

markedly associated with metabolic syndrome and its 

components, in particular serum triglycerides and waist 

circumference.9 the overall prevalence of hyperuricemia was 

13.10%. The condition was more common in men than in 

women (19.07% vs. 3.42%).2 among men, uric acid 

concentration is statistically significantly positively correlated 

with waist circumference, blood pressure, and triglyceride. 

Uric acid is negatively correlated with serum high-density 

lipoprotein-cholesterol (HDL-C). Uric acid concentration is 

most strongly correlated with serum triglyceride (r=0.379) 

and waist circumference (r=0.297). Hyperuricemia is closely 

associated with cardiovascular diseases, 10 including 

hypertension, coronary atherosclerotic heart disease, atrial 

fibrillation (AF), and heart failure. In a study of the Multiple 

Risk factors Intervention in normotensive men, the presence 

of SUA levels greater than 7 mg/dL increased the risk of 

developing hypertension by 80%11 a randomized study 

showed that SUA lowering drugs were able to reduce blood 

pressure values in adolescent pre-hypertensive and 

hypertensive individuals. All these studies demonstrate that 

hypertension is related with high level of uric acid12 A 

previous study showed that increased uric acid levels are 

associated with components of Metabolic syndrome, such as 

hypertriglyceridemia, insulin resistance, elevated blood 

pressure, and low high-density lipoprotein-cholesterol (HDL-

C), but the relationship between uric acid and 

hypertriglyceridemia was the strongest and most stable.13 

There are some complex correlations between 

hyperuricemia and coronary heart disease (CHD). A study 

carried by Kim et al14 illustrates the relationship between uric 

acid and coronary artery calcification (CAC). They conducted 

a cross-sectional retrospective single-centre study involving 

4884 participants without overt coronary artery disease and 

obtained their CAC scores. The CAC score showed a 

significant positive association with the Serum Uric acid 

levels, with retention of statistical significance after adjusting 

for confounding factors. Hyperuricemia-induced-insulin 

resistance is associated with decrease of endothelial NO 

levels. As mentioned above, hyperuricemia can reduce the 

endothelial NO production. NO is a key regulator for insulin 

sensitivity of peripheral tissues for NO leads to increase 

blood flow and to enhance glucose uptake by cells.15 

 

 

 

 

CONCLUSIONS 
 

 

 

The above study shows that Serum uric acid levels are 

significantly elevated in patients with metabolic syndrome. 
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The association of elevated levels of uric acid was seen with 

all the components of metabolic syndrome. However further 

studies are needed to look for uric acid lowering therapies 

which will be of benefit in the management of metabolic 

syndrome. 
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