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ABSTRACT 

Objective: Hyperuricemia as a predictor for the development of Type 2 Diabetes Mellitus. 

Study Design: Prospective study 

Place and Duration of Study: This study was conducted at the Department of Medicine of Al- Nafees Medical 

College & Hospital, Islamabad from September 2019 to March 2020. 

Materials and Methods: The study was conducted after the approval from hospital ethical committee. All the 

patients were educated and an informed consent was taken. All male and female patients of specified age group 

presenting to OPD were evaluated. The correlation between hyperuricemia and oral glucose tolerance was based on 

uric acid level and oral glucose tolerance test from Al-Nafees Medical College and Hospital Laboratory. 

Results: A total of 148 patients who fulfilled inclusion criteria were included in this study and divided into two 

groups of control (Group-1) and cases (Group-2). Group-1 involved 74 controls with a mean age of 51.7 years and 

Group-2 involved 74 cases with the mean age of 49.2 years. In Group-1 and Group-2 the mean uric acid came out to 

be 5.53 and 7.9 respectively. In Group-1 and Group-2 mean IGT came out to be 85.8 and 101.9 respectively. 

Conclusion: Hyperuricemia is indirectly related to development of diabetes mellitus types 2 as an independent 

predictor. There should be frequent monitoring of hyperuricemia with oral glucose tolerance test which can help in 

establishing the undiagnosed cases. 
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INTRODUCTION 

The modern lifestyle with its characteristics like food 

consumption pattern, stress and lack of exercise has 

changed to a significant increase in chronic diseases 

like hypertension, diabetes, and other metabolic 

diseases.1, 2 

Along with this hyperuricemia is also presumed to be 

associated with development of metabolic disorders like 

diabetes mellitus. Hyperuricemia is defined as serum 

uric acid concentrations of greater than 7.0 mg/dl in 

men, greater than 6.0 mg/dl in women and greater than 

5.5 mg/dl in children.3, 4  

A serum uric acid content >6.57 mg/dl increases the 

risk of all-cause mortality. 
 

 

1. Department of Medicine / Pharmacology2, Al- Nafees 

Medical College & Hospital, Islamabad 
 

 

Correspondence: Dr. Syed Saif Ur Rehman, Associate 

Professor of Medicine, Al- Nafees Medical College Hospital, 

Islamabad. 

Contact No: 0300-5345671 

Email: siafgillani786@gmail.com 
 

 

Received: May, 2022 

Accepted: July, 2022 

Printed: October, 2022 
 

 

In addition, serum uric acid levels are related to glucose 

intolerance, obesity, and diabetes.5 

Hyperuricemia has multiple etiologies which can be 

divided into two categories: Firstly elevated uric acid 

production is mainly due to high levels of purine in the 

diet and increased purine metabolism, and secondly 

decreased uric acid excretion can be caused by kidney 

disease, certain drugs, and competition for excretion 

between uric acid and other molecules. Mixed causes 

include high levels of alcohol and starvation.3, 6 

There are recognized observations that high levels of 

serum uric acid are predictive of development of 

diabetes mellitus, obesity and metabolic 

syndrome.7  Although literature showed the relationship 

of hyperuricemia with hypertension, and renal  

disease.6,7  

Serum uric acid (SUA) level has been linked with risk 

of type 2 diabetes mellitus. There is worsening of 

insulin resistance in animal models due to uric acid by 

inhibiting the bioavailability of nitric oxide, which is 

important for insulin-stimulated glucose 

uptake.7  Previous studies were conducted to estimate 

the prevalence of hyperuricemia in patients with type 2 

diabetes mellitus (T2DM). The prevalence was 32.6% 

in Chinese patients with T2DM, 8 33.6% in Indian 

patients 9, 10  and 25.3% in Nigerian patients.11 

Previous studies have also determined the risk factors 

of elevated SUA, including female gender, intake of 
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certain medications such as antihypertensive 

drugs, diet, and family history of hyperuricemia, 

obesity and central obesity. High serum uric acid level 

was also associated with metabolic syndrome in both 

normal subjects and diabetic patients.12 

In this study, we aim to establish that hyperuricemia 

may be a potential predictor for the development of 

type 2 diabetes mellitus in Asian population. If there, 

we can closely observe the population with 

hyperuricemia for development of type 2 diabetes 

mellitus, along with implementation of the life style 

modifications to reduce the risk of type 2 diabetes 

mellitus and other complications. 

MATERIALS AND METHODS 

This prospective study was conducted at outpatient 

department, Department of Medicine, Al- Nafees 

Medical College & Hospital Islamabad for six months 

from 10th September 2019 – 10th March 2020 after 

approval from hospital ethical committee. The sample 

size was calculated (n=148) with anticipated population 

proportion of 14.7%, significance level of 5% and with 

precision of 6%. Non probability purposive sampling 

technique was employed.  

Patients who fulfilled criteria were included with 

normal uric acid levels and BSR less than 200 were 

taken as controls. Two groups were made. In Group-1 

patients attending the Medical OPD with raised uric 

acid levels and BSR less than 200 were taken as cases. 

In Group-2 patients were excluded who are known 

diabetic, alcoholics, having renal Insufficiency or 

taking drugs like Diuretics, Pyrazinamide, Ethambutol 

and Cyclosporine.  

Detailed history regarding the illness was obtained from 

each patient. Complete clinical examination was 

performed by the trainee researcher. Informed consent 

was taken from the patients.  

Fasting samples were taken in a fasting state to check 

sugar levels. 75 milligrams of glucose were given and 

blood samples were taken for random sugar levels at 2 

hours durations. Serum uric acid and glucose level were 

performed on fully automated chemistry analyzer 

Selectra XL ensuring Internal and External quality 

Control procedures. Values obtained from both the 

groups were then compared with each other.  

After collecting the data, it was entered in a specially 

designed performa. Data was analyzed by the Statistical 

Package for Social Sciences (SPSS) version 23. For 

quantitative variables like age, gender and impaired 

glucose tolerance mean and SD was calculated. 

Percentages and Frequencies were calculated for 

qualitative variables; Chi-square test was used to 

correlate the presence of uric acid as a potential 

indicator for diabetes in different genders.  

P value of less than or equal to 0.05 was considered 

statistically significant. Effect modifiers like age and 

gender was controlled by stratification, Post 

stratification chi-square test for qualitative and t-test for 

quantitative variables was applied. 

RESULTS 

Total number of patients involved in the study was 148. 

They were divided into two groups of control (Group-1) 

and cases (Group-2). Group-1 involved 74 controls with 

a mean age of 51.7 years and Group-2 involved 74 

cases with the mean age of 49.2 years (Table 1). In 

Group-1 and Group-2 the mean uric acid came out to be 

5.53 and 7.9 respectively (Graph 1).  In Group-1 and 

Group-2 mean IGT came out to be 85.8 and 101.9 

respectively (Graph 1). In Group-1 and Group-2 

positive IGT is found in 09 and 20 patients respectively 

(Table 2). 

 

 

 
 

Figure No.1: Mean of IGT and Uric Acid the Time of Diagnosis (n=148)
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Table No.1: Descriptive Analysis of Age in Groups 

(N=148) 

 Mean N 
Standard 

deviation 
Min. Max. 

Group-

1 
51.7 74 4.802 42 61 

Group-

2 
49.2 74 4.706 38 59 

Total  148    

Table No.2: Stratification of Uric Acid Levels with 

Respect to IGT (n=148) 

Group 
Uric acid 

levels 

IGT 

(impaired) 

Relative 

risk 

P 

value 

Group -1 74 9 4.21 0.020 

Group -2 74 20 8.92 0.045 

DISCUSSION 

Hyperuricemia prevalence is increasing and is common 

metabolic syndrome pathology. Our study assessed 

hyperuricemia as a predictor in the development of 

type-2 diabetes and its prevalence in non-diabetic 

patients by assessing their glucose tolerance. It was 

found significant association between hyperuricemia 

and impaired glucose tolerance in a local population. 

Such patients may have increased chance of 

development of frank diabetes in the presence of 

hyperuricemia. 

Pathologically, hyperuricemia leads to gout by 

formation of urate crystals. It is also related to high 

blood pressure, atherosclerosis and cardiovascular 

diseases. A study was conducted in 2019 in Lahore in 

which researchers determined serum uric acid level in 

subjects with impaired glucose tolerance and compared 

that with subjects with normal glucose tolerance. 300 

subjects were included in this study. Raised serum uric 

acid levels were found in 56 % subjects with impaired 

glucose tolerance. That mean 86 out of 150 subject’s 

demonstrated hyperuricemia13. 

A study conducted in china also proved that raised uric 

acid levels are linked with an increased risk of 

developing T2DM. It also showed that insulin 

resistance and beta cell function are important factor 

that have a role in progression from normal glucose 

tolerance to impaired glucose tolerance and 

development in T2DM14. 

In contrary to our findings, a study conducted in United 

Kingdom analyzing 310 Blood samples for fasting 

blood sugar, serum uric acid and lipid levels. It was 

found out that SUA levels were high in healthy 

individuals but declined in pre-diabetic and diabetics 

with rising fasting blood sugar concentrations15. 

Previous studies and researches suggested contrary data 

about association of Hyperuricemia with diabetes 

mellitus, recent studies conducted finally showed direct 

linkage of raised serum uric acid levels with IGT, but it 

is still unclear whether uric acid is just a risk marker or 

an independent risk factor. The study shows that high 

uric acid levels are related with high risk of diabetes, 

independent of other known risk factors.16 

The study in Vietnamese population showed that there 

was a significant association of hyperuricemia with 

IFG, IGT, and diabetes mellitus, and the predominant 

association was found in females than in males.17 

In summary, hyperuricemia is significantly correlated 

with impaired glucose tolerance and in asymptomatic 

patients. Such patients are at risk of developing type-2 

diabetes mellitus in near future. 

CONCLUSION 

Hyperuricemia is indirectly related to development of 

Type 2 diabetes mellitus as an independent predictor. 

There should be frequent monitoring of hyperuricemia 

with oral glucose tolerance test which can help in 

establishing the undiagnosed cases. 
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