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Abstract 
Introduction: Serum uric acid has been shown to be associated with an increased risk of hypertension, cardiovascular 

disease, and chronic renal disease in previous epidemiological studies. However, the association between serum uric acid 
levels and diabetes mellitus is not clear. This study is aimed to define the relationship between serum uric acid and glucose 
levels in patients with diabetes mellitus. 
Methods: It is a duration based case and control prospective observational study including 50 patients of type 2 diabetes 
mellitus and 50 controls. A detailed history, clinical examination and relevant investigations including serum uric acid and 
fasting blood glucose were done. Categorical variables were tabulated in frequency with percentage distribution and 
continuous variables were summarized in mean±SD. Two independent means were compared using the student t-test. The 
critical levels of significance of the results were considered at 0.05 levels i.e. P<0.05 for statistical significance. 
Results: The present study showed that there is a mild decrease in serum uric acid levels in patients with Type 2 diabetes 

mellitus and as the duration of diabetes increases there was decrease in serum uric acid levels. The patients with type 2 
diabetes mellitus having poor glycemic control had less levels of serum uric acid.  
Conclusion: Serum uric acid levels were mildly decreased in patients with Type 2 DM. It was more decreased in patients 
with Type 2 DM of longer duration and having poor glycemic control. The degree of reduction was directly proportional to 
the duration of Type 2 DM. 
Keywords: Diabetes mellitus, hypouricemia, hyperglycemia, hyperuricemia, , uric acid 
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Introduction 
High serum uric acid levels have been shown to be 

associated with an increased risk of hypertension1-3, 

cardiovascular disease2,4, and chronic kidney disease5 

in epidemiological studies. Hyperuricemia is a risk 

factor for peripheral arterial disease6, insulin 

resistance, and a component of the metabolic 

syndrome7. The association between serum uric acid 

(SUA) levels and diabetes mellitus (DM) is not clear. 

Some studies reported positive association8-13, 

whereas other studies reported no association14 or 

negative relationship15-16.  However, most of the 
previous studies were conducted in the co-morbid 

population group8, 17. Few studies have evaluated the 

SUA levels and its relationship with blood glucose 

concentrations in apparently healthy controls and such 

data is very limited from central region of India. This 

study aims to assess the relationship between SUA 

and fasting blood glucose levels in non-diabetic 

healthy and diabetic individuals. 

 

Material and Methods 

This case and control observational study was 

conducted at the outpatient and inpatient units in 

department of general medicine, Netaji Subhash 

Chandra Bose Medical College Jabalpur, Madhya 

Pradesh, India. Duration period of the study was from 

15th January 2019 to 31rst August 2020. It was pre-

approved by the Institutional Ethics Committee (IEC) 

for the final permission. After obtaining the 

permission of IEC the study was conducted. Fifty 
patients with type 2 diabetes mellitus (newly detected 

or already on treatment) and 50 normal subjects were 

included in the study. Considering the best availability 

of the patients by reviewing the previous records of 

this health facility, to achieve the maximum sample 

size we have randomly screened all patients and 

selected those who were already on treatment or 
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freshly detected diabetes mellitus. Patients with 

kidney disease, hepatic disorder, cardiovascular 

disease, myelo and lympho-proliferative disorder, 

psoriasis and alcoholics were excluded from the 

study. Pregnant and lactating females, individuals 
with a history of anti-hyperuricemic medications were 

also excluded from the study. Informed and written 

consent was obtained from each individual and the 

participation in the project was on voluntary basis.A 

detailed history and clinical examination was done. 

Venous blood samples were taken in the morning with 

the subjects fasting for 12 hours. The samples were 

then put into an ice-cooled box and transported to the 

lab at the department of Biochemistry. After 

centrifugation of blood samples at 3000 rpm for 15 

min, the serum was isolated and stored at − 20 °C. 

The serum glucose concentration was measured 
within 3 h after of blood collection by glucose oxidase 

method. Serum uric acid (SUA) was measured by the 

uricase method. Routine blood investigations were 

also done.Diabetes was defined according to WHO 

criteria as a fasting blood plasma glucose ≥ 126 

mg/dL, non-fasting plasma glucose ≥ 200 mg/dL18, or 

by clinical records of previously diagnosed patients. 

Hyperuricemia was defined if SUA concentration was 

> 7.5 mg/dL in males and > 7.0 mg/dL in females19 

and hypouricemia was defined if SUA concentration 

was < 3.5 mg/dL in males and < 3.0 mg/dL in 
females20. 

 

Statistical analysis 
Data was entered in a Microsoft Excel worksheet and 

all the categorical (qualitative) variables were coded 

numerically. Further data was transported in SPSS 20 

for Windows for statistical analysis. Categorical 

variables were tabulated in frequency with percentage 

distribution and continuous variables were 

summarized in mean±SD. Chi-square analysis and/or 

Fisher’s exact were applied to compare 2 x 2 

contingency tables as appropriate. Two independent 
means were compared using the student t-test. The 

normality test was applied before using parametric 

tests. The critical levels of significance of the results 

were considered at 0.05 levels i.e. P<0.05 for 

statistical significance. 

 

Results 

The total number of subjects included in this study 
was 100. Among these 100 subjects, 50 were patients 

of type 2 DM, and 50 were controls. The age of the 

subjects with Type 2 DM ranged from 35 to 79 years. 

The age of the control ranged from 35 to 75. The 

mean and the standard deviation for age of patients 

with Type 2 DM, and controls were 52.8 ± 10.1 and 

45.5 ± 10.3 respectively. There was no significant 

difference among the cases and the controls with 

reference to the age. The details of patients with 

FBS>180mg/dl and FBS <180mg/dl are given in the 

Table -1. The mean and standard deviation of serum 

uric acid level of patients with type 2 DM whose FBS 
>180mg/dl and FBS <=180mg/dl was 2.61± 0.31 and 

3.75 ± 0.93 respectively. The results were statistically 

significant. The details of fasting, postprandial blood 

sugar in control group are shown in the Table-2. The 

mean and standard deviation for FBS was 89.72± 

14.20 similarly for PPBS was 122.86 ± 8.24 which 

implicates the glycemic status. Serum uric acid in 

diabetic population and control varied from 2.1 to 4.8 

and 3.1 to 5.8mg/dl respectively. The mean and 

standard deviation of uric acid among diabetics was 

2.96 ± 0.53 while in control it was 4.16 ± 0.91 
respectively. The details are shown in the Table-3. 

The serum uric acid levels of diabetics was mildly 

decreased, compared with controls it was highly 

significant. Forty-one cases had hypouricemia in 

patients with Type 2 DM while 7 in controls. One 

control had hyperuricemia and none in patients with 

Type 2 DM. The results are shown in Table-4. This 

table clearly shows that the prevalence of 

hypouricemia is more in diabetic patients when 

compared to controls. Mean serum uric acid was less 

in patients with Type 2 DM of longer duration 

(>8yrs), 2.64 ± 0.23 when compared to patients with 
Type 2 DM of shorter duration (<5yrs). This is shown 

in the Table-5. Uric acid level decreases with 

increasing duration of Diabetes and it was statistically 

significant. 

 

Table:1  Blood Sugar Distribution among Patients with Type 2 DM In Relation To Serum Uric Acid 

Fasting Blood Sugar 

(FBS) 

No. of case Mean Serum Uric 

Acid Level 

Standard 

Deviation 

FBS>180mg/dl 33 2.61 0.31 

FBS<=180mg/dl 17 3.75 0.93 

 

Table:2 Blood sugar distribution in control group 

Blood Sugar Mean Standard Deviation 

FBS* 89.72 14.20 

PPBS† 122.86 8.24 

* FBS- Fasting Blood Sugar ; † PPBS- Post Prandial Blood Sugar 
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Table:3 Serum uric acid levels in diabetics and controls 

Serum Uric Acid 

(mg/dl) 

Cases Controls 

 Mean Standard Deviation Mean Standard Deviation 

 2.96 0.53 4.16 0.91 

(p- value < 0.0001) 

 

Table:4 Analysis of Hypouricemia and Hyperuicemia in Cases and Controls 

Serum Uric 

Acid 

Study Group 

Diabetic Control 

Number Percentage Number Percentage 

Normal 09 18.00 42 84.00 

Hypouricemia 41 82.00 07 14.00 

Hyperuricemia 00 00.00 01 02.00 

p < 0.0001 

 

Table: 5 Serum Uric Acid Level In Relation to Duration of Diabetes 

Duration of Diabetes Number of Cases Mean S.U.A* S.D † 

< 5 years 16 3.39 0.51 

5-8 years 23 2.82 0.47 

> 8 years 11 2.64 0.23 

* S.U.A - Serum Uric Acid ; † S.D – Standard Deviation 

 

Discussion 

The present study of serum uric acid levels in patients 

with Type 2 DM and in control group was carried out 

in the department of General Medicine. The patients 

were grouped into study group (patients with type 2 

DM) and control group (normal patients). The 

purpose of the study was to study the relationship 

between serum uric acid levels in patients with type 2 

DM in comparison with normal subjects. The main 
finding of our study was that the lowest plasma uric 

acid levels were found in diabetic patients. Plasma 

uric acid levels were clearly decreased, in diabetic 

patients and showed an inverse association with FBG 

concentration. This is in agreement with previous 

studies17, 21, where a decreasing trend of SUA was 

observed with increasing blood glucose concentration. 

A negative association of plasma uric acid with overt 

diabetes was found earlier in several other studies15, 22. 

Our results confirm this finding despite the 

methodological differences and the various diagnostic 
criteria for diabetes mellitus used in these studies. A 

plausible mechanism for the observed findings of the 

negative relationship between SUA and diabetes may 

be related to the inhibition of uric acid reabsorption in 

the proximal tubule of kidney by high glucose 

concentrations in diabetic individuals23, 24. The low 

concentration of uric acid in serum might be the 

results of the uricosuric effect of glucose on uric acid, 

which may influence to increase the excretion and 

decrease reabsorption of uric acid from the kidney25. 

Some studies have reported a positive association 

between SUA and diabetes8-10, 12. Our study used the 
WHO criteria for diagnosis of diabetes mellitus and 

showed that plasma uric acid levels were clearly 

reduced in diabetic patients when compared with 

nondiabetic patients. In this study mean serum uric 

acid levels were less in patients with poorly controlled 

diabetes when compare to patients with well 

controlled diabetes. The mean serum uric acid level 

was 2.61± 0.31 and 3.75±0.93 in poorly controlled 

and well-controlled diabetic patients respectively. 

Derek G Cook et al22 showed that there was a positive 

relationship between serum glucose and serum uric 

acid concentrations, at higher levels of glucose serum 

uric acid levels decreased. He concluded that serum 

uric acid probably reflects the biochemical interaction 
between serum glucose and purine metabolism, with 

increased excretion of uric acid during hyperglycemia 

and glycosuria. Kodama S et al12 in their study 

assessed systematical evaluation of association 

between serum uric acid level and subsequent 

development of Type 2 DM and concluded that serum 

uric acid level is positively associated with 

development of Type 2 DM regardless of various 

study characteristics and also concluded that further 

research should be attempted to determine whether it 

is effective to utilize serum uric acid level as a 
predictor of Type 2DM for its primary prevention. In 

our study patients with poor metabolic control and 

longer duration of diabetes were more susceptible to 

develop various complications including 

hypouricemia. Our study also shows that lower levels 

of serum uric acid was seen in patients with longer 

duration of diabetes when compared with shorter 

duration of diabetes, 2.64± 0.23 (>8yrs) vs 3.39± 

0.51(<5yrs). The difference was statistically 

significant. The possible reason may be due to 

increased excretion of uric acid over the years and 

modification of diet in renal disease. In this study 
82% (N=41) patients of Type 2 DM had hypouricemia 

when compared to only 14%(N=7) in controls. The 

results were statistically significant. According to 

Derek G Cook et al, 22 glomerular hyperfiltration, 

which accompanies diabetic nephropathy and, 
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functional abnormality of renal tubular urate handling 

lead to tubulointerstitial involvement, which 

contributes to hypouricemia in diabetic patients. There 

are some limitations in our study as cases were 

selected from a tertiary health care institute only; it 
does not represent the general population. Sample size 

was small due to ongoing Covid-19 and there were lot 

of cases with type 2 DM associated with systemic 

hypertension, which could not be taken in the present 

study due to exclusion criteria. The Uric acid level is 

subjected to vary based on other co morbidities.  

 

Conclusion 

Serum uric acid levels were mildly decreased in 

patients with Type 2 DM. It was more decreased in 

patients with Type 2 DM of longer duration and 

having poor glycemic control. The degree of 
reduction was directly proportional to the duration of 

Type 2 DM. These findings suggest that low serum 

uric acid level indicates impaired glucose metabolism 

and impaired control of blood sugar. Further studies 

are required to evaluate the reliability. 
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