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INTRODUCTION 

Incidence of diabetes mellitus type 2 has been increasing 

worldwide, making the disease of extreme importance. 

Recent reports have shown that more than 336 million 

people around the world had diabetes mellitus type 2 in 

2011. This prevalence is expected to become even higher 

in 2030, with expected 552 million cases.1 Moreover, 

most researchers agree that this prevalence will continue 

to raise significantly as long as obesity levels remain high 

around the world.1, 2 Therefore, it is essential to identify 

risk factors responsible for the development of diabetes 

mellitus type 2, in order to be able to prevent the disease. 

Recently, there have been some reports that have 

suggested the possible involvement of uric acid (which 

results from purines metabolism) in the development of 

several chronic diseases like diabetes mellitus type 2, 

hypertension, and renal failure.3-5  

On a biological level, uric acid can have a negative 

impact on insulin resistance in animals due to its role in 

the inhibition of nitric oxide. Nitric oxide, on the other 

hand, is crucial in the glucose uptake mechanisms, thus 

its inhibition by uric acid will affect insulin role.6,7 
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Moreover, insulin resistance will lead to the development 

of hyperinsulinoma, which will consequently increase 

serum levels of uric acid. This increase occurs as a results 

of several mechanisms including a reduction of secretion 

of uric acid through the kidneys, and accumulation of uric 

acid substrates.8 However, until now no solid evidence is 

present to establish an independent association between 

serum uric acid levels and diabetes mellitus type 2.9 This 

controversy made research on the correlation between 

diabetes mellitus type 2 and uric acid levels a trending 

topic among researchers. Several studies have been 

published and concluded the presence of this association. 

However, this association does not yet reach the level of 

causality, which remains an area of debate until now. In 

addition, both alcoholism and metabolic syndrome, which 

are both independent risk factors for diabetes mellitus 

type 2, are associated with high uric acid levels, making 

the association between uric acid and diabetes mellitus 

type 2 even more complex to assess. Some authors 

suggest that uric acid levels could be risk markers rather 

than risk factors for diabetes mellitus type 2. 

Table 1: Study, study design, country, objective, duration, outcome and reference number. 

Study Study design Country Objective 
Duration 

of study 
Outcome Ref. 

Chien et al 

Community-

based 

prospective 

cohort study 

China 

Investigating the 

association between 

plasma serum levels 

of uric acid and the 

risk of type 2 

diabetes in Chinese 

people. 

9 years  

Authors found a mild positive 

correlation between serum 

levels of uric acid and diabetes 

mellitus type in Chinese people 

and the correlation between 

hyperuricemia and diabetes was 

partly mediated through the 

metabolic syndrome. 

10 

Nakanishi 

et al 

Cross 

sectional 

study  

Japan 

Examining the 

correlation between 

serum levels of uric 

acid (SUA) and the 

development of 

diabetes mellitus 

Type II (non-insulin-

dependent)  

6 years  

This study concluded that SUA 

is closely correlated with a 

higher risk of Type II diabetes. 

11 

Wang et al 
Prospective 

cohort study  
China 

Investigating the 

correlation between 

serum levels of uric 

acid and the risk of 

type 2 diabetes in 

middle-aged and 

elderly Chinese 

3.5 years  

They found that serum levels of 

uric acid was an independent 

risk factor for type 2 diabetes in 

middle-aged and elderly 

Chinese and data indicated the 

association between serum uric 

acid and the incidence of type2 

diabetes was independent from 

insulin resistance, which plays 

an important role in the 

pathology of type2 diabetes. 

12 

 

Chien et al published a prospective cohort study in which 

they included 2,690 individuals aged between 35 and 97 

years old, who did not diabetes or any cardiovascular 

disease at the beginning of the study in 1990.10 After a 

nine—year follow up, about 548 of included patients 

developed diabetes mellitus type 2. When analyzing uric 

acid levels in the serum of all participants, it was found to 

have higher concentration in individuals who developed 

diabetes mellitus type 2, and was associated with the 

development of metabolic syndrome. When authors 

adjusted for different demographic factors like age, 

gender, BMI and other possible relevant factors, they 

found that the relative risk of developing diabetes 

mellitus type two in the presence of high uric acid levels 

in the serum was 1.63 (95% CI, 1.2-2.23, p<0.001). The 

findings of this study led to the suggestion of the 

presence of a mild positive correlation between diabetes 

mellitus type 2, and higher serum levels of uric acid. 

In another study, Nakanishi et al assessed the presence of 

a correlation between serum levels of uric acid, and 

diabetes mellitus type 2. In their study, they included 

over 2,310 patients and followed them up for six years.11 

All patients were Japanese men office workers, older than 

35 years and younger than sixty years. Authors adjusted 

for all possible risk factors for developing diabetes 

mellitus type 2, and found that the adjusted relative risk 

for developing diabetes mellitus with high serum levels 

of uric acid was 1.78 (95% CI, 1.11-2.85, p=0.03). 

Authors did notice that men who had a body mass index 

less than 24.2 kg/m2 showed a stronger association 

between having high levels of serum uric acid, and 
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developing diabetes mellitus type 2, despite the absolute 

risk being significantly higher in obese individuals. These 

results can mean that a strong correlation is present 

between serum levels of uric acid and diabetes mellitus 

type 2.  

Moreover, Wang et al performed a study where they 

examined the potential correlation between developing 

diabetes mellitus type 2 and having elevated levels of 

serum uric acid among adult Chinese individuals.12 In 

their study, they included 924 Chinese adults aged more 

than forty years, and without diabetes mellitus. Authors 

followed participants for 3.5 years, during which, 98 of 

them developed diabetes mellitus type 2. They then 

performed a covariate adjusted cox regression test that 

showed a significant association between higher levels of 

serum uric acid, and risk of developing diabetes mellitus 

type 2. In fact, patients who had higher levels of uric acid 

in their serum showed a risk of developing diabetes 

mellitus type 2 that is 2.71 higher than those with normal 

serum levels of uric acid. 

DISCUSSION 

Diabetes mellitus type 2 is considered to be one of the 

most common chronic diseases around the world. It is 

associated with significant long-term complications and 

comorbidities. Incidence and prevalence of diabetes 

mellitus type 2 has been significantly increasing around 

the world, making this issue a global health problem that 

requires immediate attention.13  

Recent reports have suggested that there could be an 

association between high concentrations of serum uric 

acid, and diabetes mellitus type 2. In fact, serum uric acid 

levels have been suggested to be an independent risk 

factor for developing the disease. Several studies have 

found that patients who have higher levels of uric acid in 

their serum have a higher risk of developing diabetes 

mellitus type 2.5,14 These results have led to the belief that 

uric acid could possibly be used as an indicator for the 

presence of diabetes mellitus type 2 and its associated 

metabolic disorders.15,16  

There are several mechanisms that may be responsible for 

this association between diabetes mellitus type 2 and uric 

acid serum levels. For example, a previous study on 

animal models have concluded that hyperuricemia caused 

by increased fructose levels can play a significant role in 

the pathogenesis of metabolic syndrome. Moreover, they 

found that metabolic syndrome signs and symptoms were 

relieved following the reduction of serum levels of uric 

acid.17,18 Another possible mechanism is the induction of 

endothelial dysfunction by high uric acid levels, which 

will lead to the reduction of nitric oxide levels.19,20 Nitric 

oxide has a crucial role in glucose intake, therefore, its 

reduction will lead eventually to less intake of glucose in 

skeletal muscles. The result of all these reactions is 

increased insulin resistance and the development of 

diabetes mellitus type 2. Additionally, oxidative stress 

has been noticed to be increase in patients who have 

higher levels of uric acid in their serum.21,22 This 

oxidative stress can significantly affect tissues and aid in 

the development of diabetes mellitus type 2.  

All this mentioned evidence and proposed mechanisms 

can support the causal effect of high uric acid levels on 

developing diabetes mellitus type 2. In a Turkish 

observational study that included 1,877 individuals of 

both sexes, authors found that higher serum uric acid 

levels were associated with significantly higher odds ratio 

for developing diabetes mellitus type 2 than patients with 

lower or normal uric acid levels (odds ratio was 1.89, 

95% CI, 1.45-2.46).23 In another study on Japanese 

individuals that included 6,365 employees aged between 

35 and 61 years old, and followed them for sixteen years, 

uric acid was found not to be associated with a 

statistically significant increase in the risk of diabetes 

mellitus type 2, and the relative risk was 1.21 (95% CI, 

0.88–1.65, p=0.77).24 However, another study on 2,310 

Japanese male individuals who were followed for six 

years has concluded that serum uric acid levels did 

correlate significantly with higher risk of developing 

diabetes mellitus type 2, with a relative risk of 1.78 (95% 

CI, 1.11–2.85, p=0.03).11  

To summarize the association of serum uric acid levels 

and diabetes mellitus type 2 risk, a meta-analysis was 

performed and concluded that with each 1mg/dl elevation 

of serum uric acid levels, there is a 17% elevation in 

diabetes mellitus type 2 risk.9 In another meta-analysis on 

eight prospective observational studies, authors were able 

to conclude that in middle aged individuals and elderly, 

each 1 mg/dl elevation of serum uric acid was associated 

with a 6% elevation in diabetes mellitus type 2 risk.5  

Another large population-based cohort studied 4,536 

individuals without diabetes mellitus and followed them 

for ten years. Of included patients, 462 were found to 

develop diabetes mellitus type 2, with an incidence of 

10.1 per 1,000 person-years.25  

A case control observational study performed by Fouad et 

al on 986 adults in Egypt and divided into two groups: 

control group with 250 individuals without diabetes, and 

disease group with the other who had diabetes, found that 

serum uric acid levels were significantly associated with 

diabetes mellitus type 2.26 In addition, in 2006 and 2009, 

two Chinese population-based observational studies were 

conducted and concluded the presence of an association 

between uric acid levels and diabetes mellitus type 2 

(p<0.001).14 However, another study conducted on 

participants of the National Health and Nutrition 

Examination Survey concluded that uric acid levels 

where negatively correlated with diabetes mellitus type 

2.27  

In a study that used the Framingham Heart data, authors 

were able to show a strong statistical positive correlation 

between high uric acid levels and diabetes mellitus type 2 
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risk.28 Moreover, in the Finnish Diabetes Prevention 

study, authors studied 475 individuals with body mass 

indexes higher than 25, and dysfunctional glucose 

metabolism. They concluded that serum uric acid levels 

were proportionally associated with risk of diabetes 

mellitus type 2.29 Another study that included 566 

individuals with a mean age of 68 years did find that for 

each 1 mg increase in uric acid levels, there is a 65% 

increase in diabetes mellitus type 2 risk.30 Lastly, the 

Rotterdam prospective cohort study on individuals older 

than 55 years, demonstrated that diabetes mellitus type 2 

risk was significantly higher in patients who had uric acid 

higher than 6.2 mg/dl in their serum. 
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