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ABSTRACT 

Diabetes affects more than (120) million people world-wide and it is estimated that 

it will affect (220) million by the year (2020) and it is almost double in (2030). 

Diabetes mellitus is a syndrome of chronic hyperglycemia due to relative insulin 

deficiency, resistance or both. Uric acid acts as a natural antioxidant. Uric acid 

cannot scavenge all radicals, with superoxide as an example. Uric acid is an 

antioxidant only in the hydrophilic environment, which is probably a major 

limitation of the antioxidant function of uric acid. Thus the role of uric acid in the 

pathogenesis and the development of the diabetic complications is controversial. 

Several studies shown that hyperuricemia is one of the risk factors of metabolic 

syndrome and it clearly has a strong correlation between various components of 

diabetic dyslipidemia including increased LDL, TGL and reduced HD 

The main objective of this study to examine the association between serum uric 

acid and prevalent diabetes in a representative sample of diabetic adults in Shendi 

Locality, River Nile state, Sudan, (2018) 

This is case control study conducted in Shendi University in period between March 

and June 2018 to evaluated uric acid level in diabetes mellitus. (25ml) had been 

taken to be measured for serum uric acid from all study groups. Data collected, 

cleaned and analyzed using SPSS version (25.0). 

This case control study covered 50 cases who diagnosed with diabetes type 2 and 

50 healthy controls. Only 19% of the study participants were above 60 years in age 

among cases and all of them were from inside Shendi city. The majority of study 

groups were females (35%) in cases versus (40%) in controls), and only few 

proportion of them had no formal education (14% in cases and 4% in controls). 

More than half of the study participants were housewives (53%). Concerning the 

duration of the diabetes, the study found that nearly half of the study participants 

(44%) had been diabetes for (5 - 10 years) while third of them (34%) had duration 
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for less than five years. The common presentation among study groups, no study 

participants had complained from joint pain, renal disease, renal stone or vesical 

stone. Only 2% of the study participants (among cases group) had loin pain while 

16% (among cases also) were hypertensive. This study found that the mean level 

of serum uric acid was 4.8 ± 1.2 mg/dl in all study participants. The serum uric 

acid level higher among DM cases (5.2 ± 1.4 mg/dl) compared with controls (4.4 ± 

0.7 mg/dl). The difference in uric acid level was highly significant (p = 0.0003). 

The study didn’t show any significant effect of age, gender on this difference. 

Generally, the study participants with DM (cases group) had (7%) of them with 

high level of uric acid compared with international references ranges. 

The serum uric acid level measurements can be used as a powerful tool in 

identifying the diabetic condition and help an individual to make the necessary 

lifestyle adjustments so that the progression of the diseases can be stopped or may 

be infinitely delayed. A longitudinal prospective study is suggested to examine 

whether differences in the serum uric acid levels is adjusted to other possible 

confounding factors. 
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1. Introduction 

Diabetes affects more than 120 million people world-wide and it is estimated that it 

will affect 220 million by the year 2020 and it is almost double in 2030 
(1)

. 

Diabetes mellitus is a syndrome of chronic hyperglycemia due to relative insulin 

deficiency, resistance or both 
(1-2)

. 

Hyperuricemia associated with glucose intolerance due to various mechanism, 

however, the most important is the association between insulin and renal resistance 

to absorption of urates. Patients with diabetes mellitus are at greater risk of 

developing cardiovascular diseases because of lipid changes [1-2]. It has been well 

observed that controlling diabetes and lipid levels provide great benefit to diabetic 

patients 
(2)

. 

Uric acid acts as a natural antioxidant. Serum uric acid cannot scavenge all 

radicals, with superoxide as an example. Uric acid is an antioxidant only in the 

hydrophilic environment, which is probably a major limitation of the antioxidant 

function of uric acid 
[3]

. 

Thus the role of UA in the pathogenesis and the development of the diabetic 

complications is controversial. Several studies showed that hyperuricemia is one of 

the risk factors of metabolic syndrome and it clearly has a strong correlation 

between various components of diabetic dyslipidemia including increased LDL, 

TGL and reduced HDL 
[3-4]

. 

Recently, studies that have been performed in different populations, i.e., European, 

American, African and Chinese, have indicated that elevated serum UA levels are 

a strong, independent risk factor for type 2 diabetes mellitus, and this finding has 

been confirmed in recently published systematic reviews and meta-analyses. As 

indicated by the findings of these studies, higher concentrations of uric acid 
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increase the risk of developing diabetes regardless of the presence of other risk 

factors 
[4]

. 

Potential pathogenic factors that link UA to the development of type 2 diabetes 

include the following: endothelial dysfunction, impaired nitric oxide synthesis, 

oxidative stress, and subclinical inflammation.[3-4] These factors are expected to 

lead to insulin resistance and subsequent carbohydrate metabolism abnormalities. 

The primary causes of increased UA serum levels remain unclear but may include 

diet-related factors, such as excessive intakes of fructose and products containing 

purines 
[4]

. 

The value of elevated levels of UA in serum as a risk factor for diabetes 

development is still under scrutiny. [5] Recent data suggest that clearance of UA is 

being reduced with increase in insulin resistance and UA as a marker of 

prediabetes period. However, conflicting data related to UA in serum of patients 

with Type 2 diabetes prompted researchers to study the urine/serum ratio of UA 

levels (USRUA) in these patients and healthy controls 
[5]

. 

Furthermore, studies showed that there was a trend of correlation of USRUA value 

with the blood glucose levels in diabetic patients, which was more prominent in 

diabetic men than in women. With aging, levels of uric acid increased in serum of 

diabetic patients, and this effect was also more profound in male than in female 

diabetics 
[6]

. 

A new study suggests that serum uric acid (SUA) is an independent predictor of 

mortality in patients with type 2 diabetes. The association remains significant 

regardless of sex, renal function, or diuretic use. Prospective studies are needed to 

determine whether reduction in uric acid will reduce the risk diabetes mellitus 
[7]

. 

However, only limited data are available on the way uric acid relates to adverse 

outcomes in type 2 diabetes patients. Part of the problem has been clarifying the 

relationship between uric acid and glucose. When glucose is high, uric acid tends 
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to go down, so it's harder to determine the effect of uric-acid levels in people with 

diabetes than in non-diabetics 
[6-7]

. 

So, finally, Serum uric acid, an end product of purine metabolism, has been shown 

to be associated with an increased risk of hypertension, cardiovascular disease, and 

chronic kidney disease in previous epidemiological studies. Also, elevated levels 

of uric acid are a risk factor for peripheral arterial disease, insulin resistance, and 

components of the metabolic syndrome 
[7]

. 

However, the putative association between serum uric acid levels and diabetes 

mellitus is not clear. Some studies reported that there is a positive association 

between high serum uric acid levels and diabetes, whereas other studies reported 

no association, or an inverse relationship 
[7]

. 

In this context, the main purpose of our study was to examine the association 

between serum uric acid and prevalent diabetes in a representative sample of 

diabetic adults.  
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1.2 Justification 

Many Studies demonstrated a positive relationship between serum glucose and serum 

uric acid concentrations up to about 8.0 mmol/l; at higher levels of glucose, serum uric 

acid decreased. It probably reflected the biochemical interaction between serum 

glucose and purine metabolism, with increased excretion of uric acid during hyper-

glycaemia and glycosuria 
[16]

. 

Within the local context, the elevated values of uncorrelated serum uric acid, precludes 

them to be useful for consideration as consistent predictive indicator (s) for a various 

uric acid related health problem among diabetic patients. 

According to the best knowledge of the researcher, there is no available of published 

research work that assess in this context, the main purpose of our study was to examine 

the association between serum uric acid and prevalent diabetes in a representative 

sample of diabetic adults in Sudan within the previous few years. 

Moreover, this study may help to offer valuable rationalized information for variety of 

beneficiaries such as the diabetic patients themselves and their families by availing the 

updated information about the possible levels of uric acid among diabetic patients.  

Similarly, for laboratory specialists, pathologists, endocrinologists and relevant 

medical staff; in order to be more critical in investigation to be more precise in overall 

management outcome for the diabetic patients in Sudan. 
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1.3 Objectives 

1.3.1General objective: 

To evaluate uric acid levels in diabetes mellitus individuals. 

1.3.2 Specific Objectives: 

1. To estimate the differences on uric acid according to the age. 

2. To estimate the variation according to the frequency of the treatment. 

3. To estimate the variation according to gender. 

4. To estimate the measure of uric acid to compared it with reference interval. 
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2. Literature Review 

2.1 Diabetes Mellitus  

Diabetes mellitus consists of an array of dysfunctions characterized by 

hyperglycemia and resulting from the combination of resistance to insulin action, 

inadequate insulin secretion, and excessive or inappropriate glucagon secretion. 
[8]

 

Poorly controlled diabetes is associated with an array of microvascular, 

macrovascular, and neuropathic complications 
[8-9]

. 

Microvascular complications of diabetes include retinal, renal, and possibly 

neuropathic disease. Macrovascular complications include coronary artery and 

peripheral vascular disease
 [9]

. Diabetic neuropathy affects autonomic and 

peripheral nerves. Unlike patients with type 1 diabetes mellitus, patients with type 

2 are not absolutely dependent on insulin for life. This distinction was the basis for 

the older terms for types 1 and 2, insulin dependent and non–insulin dependent 

diabetes 
[10]

. 

However, many patients with type 2 diabetes are ultimately treated with insulin. 

Because they retain the ability to secrete some endogenous insulin, they are 

considered to require insulin but not to depend on insulin. Nevertheless, given the 

potential for confusion due to classification based on treatment rather than 

etiology, the older terms have been abandoned 
[10 -11]

. 

Another older term for type 2 diabetes mellitus was adult-onset diabetes. Currently, 

because of the epidemic of obesity and inactivity in children, type 2 diabetes 

mellitus is occurring at younger and younger ages 
[11]

 . Although type 2 diabetes 

mellitus typically affects individuals older than 40 years, it has been diagnosed in 

children as young as 2 years of age who have a family history of diabetes. In many 

communities, type 2 diabetes now outnumbers type 1 among children with newly 

diagnosed diabetes 
[11]

. 
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Diabetes mellitus is a chronic disease that requires long-term medical attention to 

limit the development of its devastating complications and to manage them when 

they do occur. It is a disproportionately expensive disease. 
[12]

 The direct and 

indirect costs of diagnosed diabetes were estimated to be $245 billion; people with 

diagnosed diabetes had average medical expenditures 2.3 times those of people 

without diabetes 
[12]

. 

Diabetes prevalence ranged from 2.6% in rural Sudan to 20.0% in urban Egypt. 

Diabetes prevalence was significantly higher in urban areas than in rural areas. 

Undiagnosed diabetes is common in Northern Africa with a prevalence ranging 

from 18% to 75%. The prevalence of chronic diabetes complications ranged from 

8.1% to 41.5% for retinopathy, 21% to 22% for albuminuria, 6.7% to 46.3% for 

nephropathy and 21.9% to 60% for neuropathy 
[13]

. 

2.2 Uric Acid  

The final breakdown product of purine catabolism in humans is uric acid. The liver 

and intestinal mucosa produce most of the uric acid. 
[14]

 The kidneys eliminate two 

thirds of the uric acid, with the GI tract excreting the other one third. Uric has a 

pKa of 5.75 and 10.3 and thus is a weak acid. The ionized forms of uric acid, 

urates, are present in synovial fluid and in plasma; approximately 98% exists as 

monosodium urate, with a pH of 7.4 
[14]

 . 

In hospitalized patients, the most common causes of uric acid elevation are 

azotemia, metabolic acidosis, gout, diuretic use, and myelolymphoproliferative 

diseases 
[14-15]

. 

Approximately 80% of patients with elevated serum triglyceride levels also have 

increased serum uric acid levels. Various ethnic groups, such as Pima Indians, 

Blackfoot Indians, New Zealand Maoris, and Filipinos, have increased serum uric 

acid levels. About 5% of hospitalized patients have decreased serum uric acid 
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levels, with a postoperative state, diabetes mellitus, drugs, and SIADH being the 

most common causes 
[16]

. 

One end product of nucleoprotein metabolism is uric acid, which is excreted in the 

urine. Hyperuricemia (plasma urate concentration >6.8 mg/dL) can result from 

decreased elimination or uric acid, increased formation of uric acid, or a 

combination of these processes. In general, hyperuricemia is present in 2-13.2% of 

ambulatory adults and is even more common in hospitalized patients 
[17]

. 

Urate levels correlate with the risk developing gouty arthritis or urolithiasis. 

Chronically elevated urine uric acid levels predispose some individuals to develop 

urolithiasis, gouty arthritis, and renal dysfunction. Because pure uric acid urinary 

stones typically are radiolucent, they may not be detected with plain abdominal 

radiography but can be detected with non contrast CT scanning. Uric acid levels 

are affected by age, sex, and renal function 
[18]

. 

2.3 Pathophysiology 

Uric acid in the blood is saturated at 6.4-6.8 mg/dL at ambient conditions, with the 

upper limit of solubility placed at 7 mg/dL. Urate is freely filtered at the 

glomerulus, reabsorbed, secreted, and then again reabsorbed in the proximal 

tubule. The recent cloning of certain urate transporters will facilitate the 

understanding of specific mechanism by which urate is handled in the kidney and 

small intestines 
[19]

. 

A urate/anion exchanger (URAT1) has been identified in the brush-border 

membrane of the kidneys and is inhibited by an angiotensin II receptor blocker, 

losartan. 
[19] 

A human organic anion transporter (hOAT1) has been found to be 

inhibited by both uricosuric drugs and antiuricosuric drugs, 
[4]

 while another urate 

transporter (UAT) has been found to facilitate urate efflux out of the cells 
[20]

. 

These transporters may account for the reabsorption, secretion, and reabsorption 

pattern of renal handling of urate. Underexcretion accounts for most causes of 
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hyperuricemia. Urate handling by the kidneys involves filtration at the glomerulus, 

reabsorption, secretion, and, finally, post-secretary reabsorption. Consequently, 

altered uric acid excretion can result from decreased glomerular filtration, 

decreased tubular secretion, or enhanced tubular reabsorption 
[20]

. 

Overproduction accounts for only a minority of patients presenting with 

hyperuricemia. The causes for hyperuricemia in overproducers may be either 

exogenous (diet rich in purines) or endogenous (increased purine nucleotide 

breakdown). A small percentage of overproducers have enzymatic defects that 

account for their hyperuricemia 
[20]

. 

2.4 Influencing factors 

Factors that partly account for an increased prevalence of gout and hyperuricemia 

in African and Asian countries include alcohol consumption, obesity, and 

hypertension; however, prevalence is also influenced by genetic factors. One 

mechanism by which alcohol is associated with hyperuricemia is that it increases 

adenine nucleotide breakdown and increases lactate levels in the blood 
[21]

. 

With regard to plasma uric acid levels, purines also contribute to an increase in 

plasma uric acid in beer drinkers. Further, dehydration and alcoholic ketoacidosis 

lead to increases in serum uric acid levels. By accelerating adenine nucleotide 

breakdown and possibly weakly inhibiting xanthine dehydrogenase activity, 

ethanol also raises plasma concentrations and urinary excretion of hypoxanthine 

and xanthine 
[22]

. 

Experimental evidence in rats has shown that hyperuricemia can increase systemic 

blood pressure, renal dysfunction, progressive renal scarring, proteinuria, and 

vascular disease. Evidence supports the idea that hyperuricemia may be a key 

mechanism for activation of the renin-angiotensin and cyclooxygenase-2 (COX-2) 

systems in progressive renal disease 
[21-22]

. 
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Whether uric acid acts as an independent risk factor for heart disease is 

controversial. However, data have elucidated important information on the 

complex relationships between hyperuricemia, gout, and co-morbid conditions, 

particularly the association of serum urate levels with cardiovascular morbidity and 

mortality 
[22]

. 

2.4.1 Indications 

Indications are as follows  

 To monitor gout treatment 

 To monitor chemotherapeutic treatment of neoplasms to avoid renal urate 

deposition and possible renal failure
[23]

.  

2.4.2 Reference Range 

 Men: 3.6 – 7.7 mg/dL. 

 Women: 2.5-6.8 mg/dL. 
[24]

. 

Serum urate concentrations in most children range from 3-4 mg/dL. During male 

puberty, levels begin to rise. Female levels remain low until menopause. Adult 

men have mean serum urate values of 6.8 mg/dL, and premenopausal women have 

mean serum urate values of 6 mg/dL 
[24]

. Values for women increase after 

menopause and approximate those of men. Throughout adulthood, concentrations 

rise steadily and can vary with height, blood pressure, body weight, renal function, 

and alcohol intake 
[24]

. 

2.4.3 Interpretation of serum uric acid level 

Elevated uric acid levels can be seen in the following 
[25]

: 

 Gout. 

 Renal failure. 
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 Destruction of massive amounts of nucleoproteins (leukemia, anemia, 

chemotherapy, toxemia of pregnancy, psoriasis, sickle cell anemia, 

hemolytic anemia, polycythemia, resulting pneumonia). 

 Drugs (especially diuretics, barbiturates). 

 Lactic acidosis. 

 Hypothyroidism. 

 Chronic kidney disease. 

 Parathyroid diseases. 

 Low-dose salicylates. 

 Metabolic acidosis. 

 Diet (high-protein weight-reducing diet, alcohol, liver, and sweetbread). 

 Chronic lead poisoning. 

 Down syndrome. 

 Polycystic kidney disease. 

 Sarcoidosis. 

 Lesch-Nyhan syndrome. 

 von Gierke disease. 

 Chronic berylliosis 
[2]

. 

Decreased uric acid levels can be seen in the following: 

 Drugs such as uricosuric drugs (salicylates, probenecid, allopurinol), 

estrogen, phenothiazines, indomethacin, corticotrophin. 

 Syndrome of inappropriate antidiuretic hormone secretion (SIADH) with 

hyponatremia. 

 Wilson disease. 

 Fanconi syndrome. 

 Acromegaly. 
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 Celiac disease. 

 Xanthinuria 
[25]

. 

2.4.4 Collection and Panels 

Tiger top or Red-Top tube. 

2.4.5 Limitations 

Limitations of uric acid testing are as follows: 

 Methodological interference and in cases of vitamin C, levodopa, and alpha-

methyldopa. 

 Early purine-rich diet (eg, liver, kidney, sweetbread). 

 Severe exercise increases uric acid level. 

 Rapid degradation of uric acid, which occurs at room temperature in the 

plasma of patients with tumor lysis syndrome treated with rasburicase 

(Blood should be collected in prechilled tubes containing heparin, and it 

should be immediately immersed in an ice-water bath and centrifuged in a 

precooled centrifuge. The separated plasma should then be maintained in an 

ice-water bath and analyzed within 4 hours of collection.) 
[26]

. 

2.5 Uric acid levels in diabetes mellitus 

Identifying risk factors for the development of type 2 diabetes is essential for its 

early screening and prevention. Serum uric acid (SUA) level has been suggested to 

be associated with risk of type 2 diabetes. Biologically, uric acid (UA) plays an 

important role in worsening of insulin resistance in animal models by inhibiting the 

bioavailability of nitric oxide, which is essential for insulin-stimulated glucose 

uptake 
[27] 

. 

However, hyperinsulinemia as a consequence of insulin resistance causes an 

increase in SUA concentration by both reducing renal UA secretion and 

accumulating substrates for UA production. Therefore, it remains controversial 
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whether SUA is independently associated with the development of type 2 diabetes. 

The aim of our meta-analysis was to summarize the association between SUA level 

and risk of type 2 diabetes derived from previously published cohort studies and to 

examine the effect of study characteristics on this association 
[28]

. 

Raised serum uric acid has been associated with a lot of diseases like hypertension, 

cardiovascular diseases, chronic kidney disease, peripheral vascular diseases and 

metabolic disorders. But the association of serum uric acid levels to that of 

diabetes mellitus has not been successfully understood 
[28]

. 

Elevated serum uric acid (SUA) levels (i.e. hyperuricaemia) have been associated 

with metabolic syndrome (MetS) and cardiovascular disease (CVD) morbidity and 

mortality. Elevated SUA levels predict the onset of type 2 diabetes (T2DM). SUA 

levels are increased during the early stages of impaired glucose metabolism. 

Furthermore, in diabetic patients, hyperuricaemia has been linked to both micro- 

and macrovascular complications 
[28]

. 

2.6 Relevant studies  

Recently, a variety of publications closely examining this association showed 

discordant results. Thus, the relationship between SUA and DM still remains 

controversial 
[28]

 . 

In a study conducted in Sudan by Assmalli and Hamza, in which they investigated 

the serum levels of Uric acid and other markers in Sudanese residents in UAE 

Diagnosed with Diabetes Mellitus Type 2. They found that of 100 participants 50 

with type 2 diabetes as test control and 50 from healthy volunteer as control group, 

age and gender of test group was matched with the control group, Male account as 

96% ( n=50) in the test group and 98 %( n=50) from control group, while females 

account 4% (n=50) from test group and 2% (n=50) from control group. Significant 

difference between the mean of Urate levels in test group and control group 

(295+123) versus (358+61) p=0.000 
[29]

. 
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A study by Chakrapani et al from Pakistan, addressed the correlation of serum uric 

acid levels in diabetes mellitus and its significance in pre-surgical evaluation. The 

results show a rise in the serum uric acid levels in the pre-diabetic and not so much 

in the non-diabetics and the confirmed diabetics. They concluded that the serum 

uric acid level measurements can be used as a powerful tool in identifying the pre-

diabetic condition and help an individual to make the necessary lifestyle 

adjustments so that the progression of the diseases can be stopped or may be 

infinitely delayed 
[30]

 . 

A systematic review conducted by Yi-Li et al from China for elevation of serum 

uric acid and incidence of type 2 diabetes. In this study, a total of 970 articles were 

retrieved from the searches. Sixteen publications of cohort studies containing 

61,714 participants were included. The pooled RR was 1.131 (95% CI: 1.084–

1.179) with significant heterogeneity among studies (I2 = 51.9%, P = 0.018). 

Adjusted RR to evaluate the stability of the relationship between SUA and T2DM 

in the sensitivity analysis was similar (RR = 1.140, 95% CI: 1.087–1.197), with 

statistically significant heterogeneity (I2 = 54.5%, P = 0.015). Stratified analysis 

and meta-regression showed that the positive relationship remained irrespective of 

age, sex, region, and adjustment for confounding factors including body mass 

index, fasting blood glucose, systolic blood pressure, diastolic blood pressure, 

alcohol consumption, smoking, blood cholesterol, waist circumference, fatty liver, 

and drugs affecting SUA. The paper concluded that although SUA is 

independently associated with development of T2DM, insulin resistance increased 

as the baseline SUA concentration increased; thus, the correlation between SUA 

and T2DM requires further evaluation and the baseline insulin resistance status 

should also be considered 
[31]

. 

Satoru Kodama et al from Japan assessed the association between serum uric acid 

and development of type 2 diabetes. This study found 11 cohort studies (42.834 
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participants) that reported 3,305 incident cases of type 2 diabetes during follow-up 

periods ranging from 2.0 to 13.5 years. The pooled RR of a 1 mg/dl increase in 

SUA was 1.17 (95% CI 1.09–1.25). Study results were consistently significant 

(i.e., >1) across characteristics of participants and study design. Publication bias 

was both visually and statistically suggested (P = 0.03 for Egger's test, 0.06). 

Adjustment for publication bias attenuated the pooled RR per mg/dl increase in 

SUA (RR 1.11 [95% CI 1.03–1.20]), but the association remained statistically 

significant (P = 0.009). They concluded that SUA level is positively associated 

with the development of type 2 diabetes regardless of various study characteristics. 

Further research should attempt to determine whether it is effective to utilize SUA 

level as a predictor of type 2 diabetes for its primary prevention 
[32]

 . 

A study by Abbas Dehghan from Netherlands investigated the high Serum Uric 

Acid as a Novel Risk Factor for Type 2 Diabetes. The study found that the age- 

and sex-adjusted hazard ratios (HRs) (95% CIs) for diabetes were 1.30 (0.96–1.76) 

for the second, 1.63 (1.21–2.19) for the third, and 2.83 (2.13–3.76) for the fourth 

quartile of serum uric acid, in comparison with the first quartile. After adjustment 

for BMI, waist circumference, systolic and diastolic blood pressure, and HDL 

cholesterol, the HRs decreased to 1.08 (0.78–1.49), 1.12 (0.81–1.53), and 1.68 

(1.22–2.30), respectively. The results of this population-based study suggest that 

serum uric acid is a strong and independent risk factor for diabetes. Serum uric 

acid is positively associated with serum glucose in healthy subjects. However, this 

association is not consistent between healthy and diabetic individuals, as a low 

serum level of uric acid is reported in the hyperglycemic state. Since most 

individuals experience a phase of impaired glucose tolerance before progression to 

diabetes, it is not clear whether raised serum uric acid predicts the risk of type 2 

diabetes. The paper investigated the association between serum uric acid and risk 
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of diabetes in the Rotterdam Study, a large population-based, prospective cohort 

study among subjects aged 55 years and older 
[33]

 . 

In Canada, a prospective study conducted by Vidula Bhole et al investigated the 

Serum Uric Acid Levels and the Risk of Type 2 Diabetes. The researchers 

identified 641 incident cases of diabetes in the original cohort and 497 cases in the 

offspring cohort. The incidence rates of diabetes per 1000 person-years for serum 

uric acid levels <5.0, 5.0-5.9, 6.0-6.9, 7.0-7.9 and ≥8.0 mg/dL were 3.3, 6.1, 8.7, 

11.5, and 15.9 in the original cohort, and 2.9, 5.0, 6.6, 8.7, 10.9 in the offspring 

cohort, respectively (P-values for trends <0.001). Multivariable RRs per mg/dL 

increase in serum uric acid levels were 1.20 (95% CI, 1.11 to 1.28) for the original 

cohort and 1.15 (95% CI, 1.06 to 1.23) for the offspring cohort. These prospective 

data from two generations of the Framingham Heart Study provide evidence that 

individuals with higher serum uric acid, including younger adults, are at a higher 

future risk of type 2 diabetes independent of other known risk factors. These data 

expand on cross-sectional associations between hyperuricemia and the metabolic 

syndrome, and extend the link to the future risk of type 2 diabetes  
[34]

 . 

Other study from Bosnia by Causevic et al investigated the relevance of uric Acid 

in progression of type 2 diabetes mellitus. This study showed significantly elevated 

USRUA levels in patients with Type 2 diabetes, a negative USRUA correlation 

with the blood glucose levels in diabetic patients, and an effect of sex and age on 

the uric acid levels. Since literature data suggest a strong genetic effect on UA 

levels, it would be pertinent to perform further, possibly genetic studies, in order to 

clarify gender and ethnic differences in UA concentrations 
[35]

 . 

In American study, addressed the association between Serum Uric Acid Levels 

and Diabetes Mellitus by Pavani Bandaru et al.  They examined the association 

between serum uric acid levels and diabetes mellitus in participants from the third 

National Health and Nutrition Examination Survey (52.5% women). Serum uric 
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acid levels were categorized into quartiles. Diabetes mellitus was defined as fasting 

glucose ≥126mg/dL, non fasting glucose ≥200mg/dL, or use of oral hypoglycemic 

medication or insulin. In multivariable logistic regression models, They found that 

higher serum uric acid levels were inversely associated with diabetes mellitus after 

adjusting for age, sex, race/ethnicity, education, smoking, alcohol intake, body 

mass index, hypertension, and serum cholesterol. Compared to quartile 1 of serum 

uric acid, the odds ratio (95% confidence interval) of diabetes mellitus was 0.48 

(0.35–0.66). The results were consistent in subgroup analysis by gender and 

hypertension status. Higher serum uric acid levels were inversely associated with 

diabetes mellitus in a representative sample of US adults
[36]

. 
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3. Materials and Methods  

3.1 Study design 

This is descriptive cross -sectional study conducted in Shendi locality in period 

between March and August 2018 to evaluated uric acid level in diabetes mellitus.  

Study place 

Conducted in Shendi. 

Study period 

In period between March and August 2018.  

3.2 Study population 

This study involved Shendi locality. Study group was selected randomly of 100 

subjects from people 50 of diabetes and 50 as control. 
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4. Results 

Table (1): The distribution of the study participants according to their study 

groups (n = 100, 50 Cases + 50 Controls) 

Study groups Frequency Percent 

Cases (Diagnosed with diabetes 50 50.0 

Control (Healthy) 50 50.0 

Total  100 100.0 

 

 

 

 

 

Figure (1): The distribution of the study participants according to their study 

groups (n = 100, 50 Cases + 50 Controls) 

 

 

 

 



20 

 

Table (2) The distribution of the study participants according to their age (n = 

100, 50 Cases + 50 Controls) 

Age - years Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

<40 3 3.0 13 13.0 16 16.0 

40 – 50  10 10.0 17 17.0 27 27.0 

51 – 60  18 18.0 8 8.0 26 26.0 

61 – 70  8 8.0 6 6.0 14 14.0 

71 – 80  7 7.0 6 6.0 13 13.0 

81 – 90  4 4.0 0 0.0 4 4.0 

Total  50 50.0 50 50.0 100 100.0 

 

 

 

Figure (2) The distribution of the study participants according to their age (n 

= 100, 50 Cases + 50 Controls). 
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Table (3) The distribution of the study participants according to their 

residence (n = 100, 50 Cases + 50 Controls) 

Residence Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Outside Shendi 0 0.0 0 0.0 0 0.0 

Inside Shendi 50 50.0 50 50.0 100 100.0 

Total  50 50.0 50 50.0 100 100.0 

 

 

Table (4) The distribution of the study participants according to their gender 

(n = 100, 50 Cases + 50 Controls) 

Gender Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Male 15 15.0 10 10.0 25 25.0 

Female 35 35.0 40 40.0 75 75.0 

Total  50 50.0 50 50.0 100 100.0 
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Figure (3) The distribution of the study participants according to their gender 

(n = 100, 50 Cases + 50 Controls) 

 

 

Table (5) The distribution of the study participants according to their 

education (n = 100, 50 Cases + 50 Controls) 

Education Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Illiterate  14 14.0 4 4.0 18 18.0 

Primary  11 11.0 10 10.0 21 21.0 

Secondary  13 13.0 10 10.0 23 23.0 

University  12 12.0 26 26.0 38 38.0 

Total  50 50.0 50 50.0 100 100.0 
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Figure (4) The distribution of the study participants according to their 

education (n = 100, 50 Cases + 50 Controls) 

 

Table (6) The distribution of the study participants according to their 

Occupation (n = 100, 50 Cases + 50 Controls) 

Occupation Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Housewife 26 26.0 27 27.0 53 53.0 

Officer 16 16.0 18 18.0 34 34.0 

Worker 5 5.0 4 4.0 9 9.0 

Retired 2 2.0 0 0.0 2 2.0 

Driver 0 0.0 1 1.0 1 1.0 

Free lancer 1 1.0 0 0.0 1 1.0 

Total  50 50.0 50 50.0 100 100.0 
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Figure (5) The distribution of the study participants according to their 

Occupation (n = 100, 50 Cases + 50 Controls) 

 

 

Table (7) The distribution of the study participants according to their 

Diabetes duration - years (n = 50 cases) 

Diabetes duration - years Frequency Percent 

<5 17 34.0 

5 - 10 22 44.0 

>10 11 22.0 

Total  50 100.0 
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Table (8) The distribution of the study participants according to Diabetes 

duration – years with the mean uric acid level ( n=50cases) 

Diabetes duration - years Mean uric acid level 

<5 4.8 

5 - 10 5.4 

>10 5.3 

 

 

 

Figure (6) The distribution of the study participants according to their 

Diabetes duration - years (n = 50 cases) 
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Table (9) The distribution of the study participants according to the presence 

of joint pain (n = 100, 50 Cases + 50 Controls) 

Joint pain Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Yes  0 0.0 0 0.0 0 0.0 

No  50 50.0 50 50.0 100 100.0 

Total  50 50.0 50 50.0 100 100.0 

 

 

Table (10) The distribution of the study participants according to the presence 

of loin pain (n = 100, 50 Cases + 50 Controls) 

Loin pain Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Yes  2 2.0 0 0.0 2 2.0 

No  48 48.0 50 50.0 98 98.0 

Total  50 50.0 50 50.0 100 100.0 
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Figure (7) The distribution of the study participants according to the presence 

of loin pain (n = 100, 50 Cases + 50 Controls) 

 

 

Table (11) The distribution of the study participants according to the presence 

of renal disease (n = 100, 50 Cases + 50 Controls) 

Renal disease Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Yes  0 0.0 0 0.0 0 0.0 

No  50 50.0 50 50.0 100 100.0 

Total  50 50.0 50 50.0 100 100.0 
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Table (12) The distribution of the study participants according to the presence 

of hypertension (n = 100, 50 Cases + 50 Controls) 

Hypertension Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Yes  16 16.0 0 0.0 16 16.0 

No  34 34.0 50 50.0 84 84.0 

Total  50 50.0 50 50.0 100 100.0 

 

 

 

Figure (8) The distribution of the study participants according to the presence 

of hypertension (n = 100, 50 Cases + 50 Controls) 

 

 

 



29 

 

Table (13) The distribution of the study participants according to the presence 

of renal stone (n = 100, 50 Cases + 50 Controls) 

Renal stone Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Yes  0 0.0 0 0.0 0 0.0 

No  50 50.0 50 50.0 100 100.0 

Total  50 50.0 50 50.0 100 100.0 

 

 

 

 

Table (14) The distribution of the study participants according to the presence 

of vesical stone (n = 100, 50 Cases + 50 Controls). 

Vesical stone Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

Yes  0 0.0 0 0.0 0 0.0 

No  50 50.0 50 50.0 100 100.0 

Total  50 50.0 50 50.0 100 100.0 
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Table (15) The summary statistics for serum uric acid (Mg/dl) among the 

study participants (n = 100, 50 Cases + 50 Controls) 

 Observations Mean Std. 

deviation 

Minimum Maximum 

Serum uric 

acid in Mg/dl 

100 4.8 1.2 3.3 8.6 

 

 

 

Table (16) The summary statistics for serum uric acid (Mg/dl) among the 

study groups (n = 100, 50 Cases + 50 Controls) 

Study group Observations Mean Std. 

deviation 

Minimum Maximum 

Cases  50 5.2 1.4 3.3 8.6 

Controls  50 4.4 0.7 3.3 6.1 
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Table (17) The difference between the study group in the level of uric acid (n = 

100, 50 Cases + 50 Controls) 

Study group Mean serum uric 

acid 

Difference P vale 

Cases  5.2  

0.8 

 

0.0003 
Controls  4.4 

 

* Note that P value is corresponding to t - statistics test to assess the difference 

between two independent means. P value < 0.05 is significant. 

 

 

 

Figure (9) The difference between the study group in the level of serum uric 

acid (n = 100, 50 Cases + 50 Controls) 
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Table (18) The difference between the two study groups in the serum uric acid 

according to age groups (n = 100, 50 Cases + 50 Controls) 

Age - years Study groups Overall 

mean Cases Controls 

<40 4.2 4.5 4.4 

40 - 50 5.0 4.4 4.6 

51 - 60 5.2 4.2 4.9 

61 - 70 6.1 4.5 5.4 

71 - 80 4.7 4.2 4.5 

81 - 90 5.6 0.0 5.6 

Overall mean  5.2 4.4 4.8 

 

 

 

 

Figure (10) The difference between the two study groups in the serum uric 

acid according to age groups (n = 100, 50 Cases + 50 Controls) 
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Table (19) The difference between the two study groups in the serum uric acid 

according to gender (n = 100, 50 Cases + 50 Controls) 

Gender Study groups Overall 

mean Cases Controls 

Male 5.4 4.9 5.2 

Female 5.1 4.3 4.7 

Overall mean  5.2 4.4 4.8 

 

 

 

 

Figure (11) The difference between the two study groups in the serum uric 

acid according to gender (n = 100, 50 Cases + 50 Controls) 
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Table (20) The distribution of the study participants according to the serum 

uric acid compared to normal reference values (n = 100, 50 Cases + 50 

Controls) 

Serum uric 

acid 

Study groups Total 

Cases Controls 

Freq. % Freq. % Freq. % 

High 7 7.0 0 0.0 7 7.0 

Normal 43 43.0 49 49.0 92 92.0 

Low 0 0.0 1 1.0 1 1.0 

Total  50 50.0 50 50.0 100 100.0 

 

 

 

 

Figure (12) The distribution of the study participants according to the serum 

uric acid compared to normal reference values (n = 100, 50 Cases + 50 

Controls) 
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5.1 Discussion 

This study aimed to assess the serum uric acid levels in diabetes mellitus 

individuals attending in Shendi hospital, River Nile State, Sudan, from March to 

August 2018. However, the supposed association between serum uric acid levels 

and diabetes mellitus is not clear. Some studies reported that there is a positive 

association between high serum uric acid levels and diabetes, whereas other studies 

reported no association, or an inverse relationship. In this case control study, which 

covered (50) cases who diagnosed with diabetes type two and (50) healthy 

controls. Only 19% of the study participants were above 60 years in age among 

cases and all of them were from inside Shendi city. 

The majority of study groups were females (35% in cases versus 40% in controls), 

and only few proportion of them had no formal education (14% in cases and 4% in 

controls). More than half of the study participants were housewives (53%). This 

results were almost similar to other study by Assmalli et al 
[29]

, who investigated 

the serum levels of Uric acid and other markers in Sudanese residents in UAE 

Diagnosed with Diabetes Mellitus Type 2 Male account as 96 %( n=50) in the test 

group and 98 % (n=50) from control group, while females account 4% (n=50) from 

test group and 2% (n=50) from control group 
[29]

.  

This study result was a little bit different for similar study conducted in 

Netherlands, that claimed serum uric acid is positively associated with serum 

glucose in healthy subjects. However, this association is not consistent between 

healthy and diabetic individuals, as a low serum level of uric acid is reported in the 

hyperglycemic state 
[33]

. 

Concerning the duration of the diabetes, the study found that nearly half of the 

study participants (44%) had been diabetics for (5 – 10) years while third of them 
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(34%) had duration for less than five years. Other studies in Sub Saharan Africa 

reported similar mean duration of DM was 9.2 ± 4.9 years 
[12]

. 

Regarding the common presentation among study groups, no study participants had 

complained from joint pain, renal disease, renal stone or vesical stone. Only 2% of 

the study participants (among cases group) had loin pain while 16% (among cases 

also) were hypertensive. Other study agreed with these findings. They found that A 

significant positive correlation was seen between serum UA and systolic (r = 

0.312, P = .02) and diastolic blood pressure (r = 0.297, P = .03). Results of this 

study suggest that serum uric acid had a strong association with levels of systolic 

and diastolic blood pressure in type 2 diabetic patients 
[30]

. 

This study found that the mean level of serum uric acid was 4.8 ± 1.2 mg/dl in all 

study participants. The serum uric acid level higher among DM cases (5.2 ± 1.4 

mg/dl) compared with controls (4.4 ± 0.7 mg/dl). The difference in serum uric acid 

level was highly significant (p = 0.0003). Similarly, in Chinese study they found 

that serum uric acid was independently associated with development of T2DM, 

insulin resistance increased as the baseline SUA concentration increased 
[31]

. 

In Japan, they agreed that SUA level is positively associated with the development 

of type 2 diabetes regardless of various study characteristics 
[32]

. 

Generally in this study the participants with DM (cases group) had 7% of them 

with high level of uric acid compared with international references ranges. Other 

study from Bosnia by Causevic et al showed significantly elevated USRUA levels 

in patients with Type 2 diabetes, a negative USRUA correlation with the blood 

glucose levels in diabetic patients, and an effect of sex and age on the uric acid 

levels. 

In other American study conducted by Pavani et al, they realized similar findings. 

The results were consistent in subgroup analysis by gender and hypertension 
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status. Higher serum uric acid levels were inversely associated with diabetes 

mellitus in a representative sample of US adults 
[36]

. 

It is expected that our study can contribute to the prevention of high serum uric 

acid and its complications or provide new insights into a treatment that would slow 

the progression of DM. 

The study had some limitations. The relatively limited number of study participant 

(100 only) may affect negatively the probability of founding significant 

relationships between different factors and characteristics with the overall 

incidence of high serum uric acid Sudanese and for that may be the researchers 

observed that the evidence on this topic is currently limited and weak. Future 

research should be based on this type of design, but with larger sample sizes. 
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5.2 Conclusion 

This study aimed to assess the uric acid levels in diabetes mellitus individuals in 

Shendi hospital, River Nile state, Sudan, 2018. 

This study found that the mean level of serum uric acid was 4.8 ± 1.2 mg/dl in 

all study participants.  

The serum uric acid level higher among DM cases (5.2 ± 1.4 mg/dl) compared 

with controls (4.4 ± 0.7 mg/dl). The difference in uric acid level was highly 

significant (p = 0.0003) 
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5.3 Recommendation 

1. The correlation between serum uric acid and T2DM requires further 

evaluation and the baseline insulin resistance status should also be considered. 

2. Further research should attempt to determine whether it is effective to utilize 

serum uric acid level as a predictor of type 2 diabetes for its primary 

prevention. 

3. More attention to the serum uric acid level and treatment of hyper-uricemia 

could halt the progress of diabetic complications. 
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Shendi university 

Faculty of graduate studies & Scientific research  

Questionnaire   

(The information of this questionnaire is confidential and only for scientific 

propose)  

Personal data: 

Date: …………………………………………………………………………….. 

Name: ……………………………………..…………………………………….. 

- Age: 

 30 – 40   {       }       40 – 50 {       }            more than 50 {       }  

- Address: …………………………………….……………………………… 

Social demographic data:  

- Residency: 

 In side Shendi  {       }               out side Shendi  {       }   

- Sex:  

 Male             {       }                      female   {       }  

- Level of education:  

 Illiterate    {       }        primary {       }      secondary {       }  university  {       }  

- Occupation: 

 Worker  {       }                  employee {       }       other         {       }   

- D.M:  

 Yes          {       }                     No    {       }  

- Duration of D.M: 

<5years {       }    5 – 10years {       }              > 10 years {       }  

- Pain in small joints:   Yes   {       }                No {       }   

- Loin pain:                     Yes   {       }                No {       } 
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- Renal disease:              Yes   {       }                No {       } 

- Hypertension:              Yes   {       }                No {       } 

- Renal stones:                Yes   {       }                No {       } 

- Vesicle stones:             Yes   {       }                No {       } 

Result:  

Serum level of uric acid:  

………………………………………………………………………………………

………………………………………………………………………………………. 
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Appendix II 
 

 إقــــرار بالموافقـــة
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