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ABSTRACT  
Background and Aim: Morbidity and mortality from non-communicable diseases, particularly diabetes are 

increasing rapidly in Pakistan, the prevalence has reached 17.1%. A strong association has been witnessed 
between type II diabetes mellitus with atherosclerosis and serum uric acid level. The current study aim was to 
assess the levels of serum uric acid in type II diabetes mellitus. 
Materials and Methods: This cross-sectional study was carried out on 85 diagnosed patients of type II diabetes 

mellitus in Diabetes hospital, Peshawar and the Department of General Medicine, Shaikh Zayed Medical 
Complex, Lahore during the period from March 2020 to August 2020.Type II diabetes mellitus (DM) diagnosed 
patients 85 and healthy control 30 were evaluated in this study. The level of hyperuricemia was defined for 
women > 6 mg/dl and men >7 mg/dl in men.    
Results: In this study, a total of 85 diabetic diagnosed patients and 30 healthy controls were enrolled. No 

significant differences were there in the baseline characteristics like anthropometric and socio-demographic 
parameters. The mean age for diagnosed and control cases was 58.6±8.7 and 56.5±7.6 years with an age range 
of 40 and 80 years. Hyperuricemia proportion among diabetic patients was 12.13% while none of the control 
cases had hyperuricemia. The uric acid means level increased from 4.29±0.81 mg/dl with a diabetic duration 
between 3 and 4 years to 4.59±0.99 mg/dl with a diabetic duration of 5 to 7 years. Furthermore, mean serum uric 
acid level reached 6.50±1.08 in cases with diabetic duration 8 to 12 years. Statistically, a significant association 
was found between diabetic duration and serum uric acid. Also, a positive correlation was found in hyperlipidemia, 
serum uric acid levels, and hypertension. 
Conclusion: In diabetic patients serum uric acid levels were found to be significantly higher. Diabetic patients 

had hypertension, elevated serum uric acid levels, and high triglycerides with dyslipidemia. The rise in serum uric 
acid levels is proportional to the duration of diabetes.  
Keywords: Serum uric acid, Type 2 diabetes mellitus, Hypertension. 

 

INTRODUCTION 
Morbidity and mortality from non-communicable diseases, 
particularly diabetes are increasing rapidly in Pakistan, the 
prevalence has reached 17.1%. A strong association has 
been witnessed between type II diabetes mellitus with 
atherosclerosis and serum uric acid level [1, 2]. Diabetes 
mellitus and metabolic syndrome (MS) is highly associated 
with insulin resistance state. Hyperlipidemia, hypertension, 
hyperglycemia, and hyperinsulinemia are the major 
metabolic syndrome players. This quartet has 
demonstrated independent risk factors and as a deadly 
member for Coronary heart disease (CHD) and accelerate 
both non-diabetic atherscoleropathy and MS-related 
atherscoleropathy in a synergistic manner and type II 
diabetes mellitus [3, 4].  Likewise, four parameters such as 
highly sensitive C-reactive protein, ROS, hyperuricemia, 
and hyperhomocysteinemia play a vital role in syndrome 
expansion reported in a study [5]. Subsequently, 
atherosclerosis's higher risk needs to be identified in the 
population as recommended screening method for type II 
diabetes mellitus [6].  A strong association between risk 
factors for cardiovascular disease and serum uric acid has 
been demonstrated [7].   
 Type II diabetes mellitus and related complications 
are increasing worldwide which contributes significantly to 
morbidity and mortality [8]. One associated complication is 
diabetic peripheral neuropathy (DPN) which adversely 

affects the quality of life in turn leads to disability and 
mortality. Additionally, it contributes to cardiovascular 
disease subsequent increased risks for mortality [9]. 
Number of factors such as dyslipidemia (DLP), smoking, 
plasma homo-cysteine levels, hyperglycemia duration, and 
hypertension (HTN) are associated with DPN 
pathogenesis. Oxidative stress, non-enzymaticglycation, 
polyol pathway, and free radical are the factors for 
molecular etiology [10]. DPN-associated risk factors 
identification might explain the new therapy about DPN 
development. Multiple vascular complications are caused 
by hyperuricemia as reported in previous studies [11, 12]. 
 Given the paucity of research on the subject in Pakistan, 
an attempt was made to investigate the type 2 diabetes 
mellitus and the level of serum uric acid in it, as well as the 
relationship between risk factors such as obesity, 
hypertension, smoking, and dyslipidemia for cardiovascular 
disease and serum uric acid levels.  
 

MATERIALS AND METHODS  
This cross-sectional study was carried out on 85 diagnosed 
patients of type II diabetes mellitus inDiabetes hospital, 
Peshawar and the Department of General Medicine, 
Shaikh Zayed Medical Complex, Lahore during the period 
from March 2020 to August 2020. Eighty five (85) patients 
of Type II diabetes mellitus (DM) and healthy control 30 
were evaluated in this study. The level of hyperuricemia 
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was defined for women > 6 mg/dl and men >7 mg/dl in 
men. Type-II diabetes mellitus patients of either gender 
irrespective of their diabetic duration and glycemic status 
and had age between 40 and 80 years were enrolled in this 
study. Patients with renal failure, chain smoker, long-term 
steroids and diuretics, chemotherapy and antimetabolic 
drugs users, renal transplant patients, pulmonary 
tuberculosis, and Pregnancy and lactating mothers were 
excluded from this study. The institutional ethical 
committee provided ethical approval. Each individual 
provided written informed consent, and study confidentiality 
was maintained throughout the investigation. 
 Prior to informed consent, demographic data from 
controls and patients were gathered on pre-designed 
proforma. Socio-demographic factors such as age and 
gender, family history, diabetes duration, and smoking 
history data were collected.  Anthropometric data such as 
weight, height, WHR, and BMI were recorded through 
physical examination. Clinical parameters such as diastolic 
and systolic pressure were recorded. The blood specimen 
of 10 ml was collected and assessed through the laboratory 
of postprandial sugar levels of blood using 
glucosoxidaseperoxidase estimation method, lipid profile, 
and manual blood urea was estimated through diacetyl 
monoxime method. The alkaline picrate method was 
utilized for the estimation of serum creatinine levels. An 
independent sample t-test was carried out on both groups 
in order to compare the quantities variables. The Chi-
square test compared the categorical variables with p-
value< 0.05 as statistical significance. Statistical analysis 
was carried out in SPSS version 21. 
 

RESULTS 
In this study, a total of 85 diabetic diagnosed patients and 
30 healthy controls were enrolled. No significant 
differences were there in the baseline characteristics like 
anthropometric and socio-demographic parameters. The 
mean age for diagnosed and control cases was 58.6±8.7 
and 56.5±7.6 years with an age range of 40 and 80 years. 
Hyperuricemia proportion among diabetic patients was 
12.13% while none of the control cases had hyperuricemia. 
The uric acid means level increased from 4.29±0.81 mg/dl 
with a diabetic duration between 3 and 4 years to 
4.59±0.99 mg/dl with a diabetic duration of 5 to 7 years. 
Furthermore, mean serum uric acid level reached 
6.50±1.08 in cases with diabetic duration 8 to 12 years. 
Statistically, a significant association was found between 
diabetic duration and serum uric acid. Also, a positive 
correlation was found in hyperlipidemia, serum uric acid 
levels, and hypertension.  Age and gender-wise distribution 
were compared in both control and diagnosed cases. In the 
diabetes group, blood sugar levels, BMI, and postprandial 
blood sugar levels were higher compared to the control 
group. Also, serum uric acid level was higher (3.2 to 7.9 
mg/dl) in diabetic patients compared to control cases (2.5 
to 5.2 mg/dl) as shown in Table 1.  Gender distribution of 
control and cases are shown in Table 2.  

Hypertension, CAD, and family history of both 
controls and cases were compared and no statistical 
significance was found as shown in Table 3. Table-4 
demonstrate the hyperuricemia association with DM in both 
control and cases with their proportion.  

Table 1. Baseline parameters comparison in both study and 
controls cases.  

Variables Cases 
(n=85) 

Controls 
(n=30) 

Mean age (years) 58.6±8.7 56.5±7.6 

BMI (kg/m2) 24.41±2.75 21.13±2.32 

Waist-hip ratio (WHR) 0.75-1.24 0.67-1.13 

FBS (mg/dl) 101-207  85-130 

PBS (mg/dl) 161-303  122-199 

SUA (mgt/dl) 3.2-7.9 2.5-5.2 
 

Table 2. Gender Distribution of Cases and Controls  
 Frequency (n) Percentage (%) 

Control group (n=30) 

Male 16 53.3 

Females 14 46.7 

Cases Group (n=85) 

Male  51 59.9 

Females  29 34.1 

 
Table-3. Cardio-vascular factors in controls and cases  

Factors Cases n (%) Controls n (%) p-value 

Hypertension 19 (22.4) 9 (30) 0.872 

Smoking 18 (21.2) 5 (16.7) 0.353 

CAD history 13 (15.3) 7 (23.3) 0.912 
 

Table 4. DM and hyperuricemia association in both controls 
and cases. 

Hyperuricemia Cases n (%) Controls n (%) 

Positive 10 (12.13) 0 (0) 

Negative 75 (87.87) 30 (100) 

 
The uric acid means level increased from 4.29±0.81 

mg/dl with a diabetic duration between 3 and 4 years to 
4.59±0.99 mg/dl with a diabetic duration of 5 to 7 years. 
Furthermore, mean serum uric acid level reached 
6.50±1.08 in cases with diabetic duration 8 to 12 years as 
shown in Table/Figure-5.  
 

Table-5. Association between Hyperuricemia and Duration 
of Diabetes (DOD). 

DOD 
(years) 

Frequency n Hyperuricemia (Mean± 
SD) 
(mg/dl) 

P-
Value 

2-4 15 4.29±0.81 0.356 
(ns) 

5-7 41 4.59±0.99 0.001 

8-12 29 6.50±1.08 0.001 

 

 
Figure 5. Association between Hyperuricemia and Duration of 
Diabetes (DOD). 
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DISCUSSION 
The current study was carried out with the purpose of 
evaluating type-II diabetes mellitus, coronary 
atherosclerosis in patients and their association with serum 
uric acid levels. The study assessed the association 
between serum uric acids levels and type II diabetes 
mellitus. Hyperuricemia proportion among diabetic patients 
was 12.13% while none of the control cases had 
hyperuricemia. Another study reported a strong correlation 
between diabetes mellitus and serum uric acids and their 
complications [13]. In contrast to this study, one found no 
association among type II diabetes mellitus, ischemic 
stroke, CHD, and increased serum uric acids levels [14]. It 
was reported that uric acids have nothing to do with 
cardiovascular complications irrespective of the majority of 
studies reports [15]. Another study evaluated the 
association between type II diabetes mellitus risk factors 
and gout. It was found that type II diabetes mellitus higher 
risk exists among men with a high-risk profile of 
cardiovascular disease [16]. One study finds a reverse 
causality and challenged the nature of diabetes associated 
with serum uric acid and related complications of diabetes, 
especially artery corona disease [17]. Another study 
confirmed the complications of macro vascular, cerebral 
infarction, and CAD related to diabetes risks. Type II 
diabetes mellitus patients' cerebral infractions are caused 
by serum uric acid higher levels as concluded from more 
than twenty studies [18].       
 In the current study, Hyperuricemia proportion among 
diabetic patients was 12.13% while none of the control 
cases had hyperuricemia. The uric acid means level 
increased from 4.29±0.81 mg/dl with a diabetic duration 
between 3 and 4 years to 4.59±0.99 mg/dl with a diabetic 
duration of 5 to 7 years. Furthermore, mean serum uric 
acid level reached 6.50±1.08 in cases with diabetic duration 
8 to 12 years. Statistically, a significant association was 
found between serum uric acid and diabetic duration. Also, 
a positive correlation was found in hyperlipidemia, serum 
uric acid levels, and hypertension. Another study reported 
similar findings like our study with an additional finding that 
cardiovascular risk may not be transmitted due to 
hyperuricemia and hypertension [19-21]. A number of 
studies found similar results about a strong correlation 
between risk factors like hyperlipidemia and serum uric 
acid [22-24]. Similarly, a strong association between 
metabolic syndrome components and hyperuricemia was 
reported [25]. The concentration of elevated serum uric 
acids levels was overwhelmingly higher in cardiovascular 
risk and poor outcome. The present study correlated 
cardiovascular risk factors and diabetes duration. These 
risk factors were BMI, obesity, abnormal WHR, 
dyslipidemia, and hypertension. There was statistical 
significance between these two parameters. The limitation 
of the present study was small sample size and bias 
sampling technique.   
 

CONCLUSION 
Serum uric acid levels were found to be significantly higher 
in diabetics. Diabetic patients had hypertension, elevated 

serum uric acid levels, and high triglycerides with 
dyslipidemia. The rise in serum uric acid levels is 
proportional to the duration of diabetes. 
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