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Abstract 

Introduction: Diabetes mellitus (DM) is a chronic metabolic disorder with significant complications, including diabetic 

nephropathy (DN), a leading cause of chronic kidney disease (CKD). Microalbuminuria, an early marker of DN, predicts 

cardiovascular morbidity and mortality. Elevated serum uric acid (SUA) levels have been suggested as a potential risk factor for 

renal dysfunction in diabetes. This study aims to investigate the association between SUA levels and microalbuminuria in 

diabetic patients. 

Methods: A case-control study was conducted involving 456 diabetic patients and 482 age- and sex-matched healthy controls. 

Clinical data, including fasting blood glucose, HbA1c, SUA, and renal function tests, were collected. Microalbuminuria was 

assessed using urinary albumin-to-creatinine ratio (UACR). Statistical analysis included independent t-tests, correlation analysis, 

and logistic regression to evaluate SUA as a predictor of microalbuminuria. 

Results: Diabetic patients had significantly higher SUA levels (6.8 ± 1.2 mg/dL) compared to controls (5.2 ± 0.9 mg/dL). SUA 

levels were further elevated in diabetics with microalbuminuria (7.2 ± 1.3 mg/dL). A moderate positive correlation was observed 

between SUA and UACR (r = 0.42, p < 0.001). SUA ≥ 7 mg/dL was an independent predictor of microalbuminuria (adjusted OR: 
2.45, p < 0.001). 

Discussion: Elevated SUA levels are significantly associated with microalbuminuria in diabetic patients. SUA may serve as an 

early biomarker and independent predictor of renal dysfunction in diabetes. These findings support SUA as a modifiable risk 

factor for diabetic nephropathy. 

Conclusion: Elevated SUA levels are linked to microalbuminuria in diabetic patients, highlighting SUA as a potential 

therapeutic target for preventing diabetic kidney disease. Further research is needed to explore interventions aimed at reducing 

SUA. 

Keywords: Serum Uric Acid, Diabetic Nephropathy, Microalbuminuria, Glycemic Control 

dentistry. 
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as appropriate credit is given and the new creations are licensed under the identical terms. 

 

Introduction 

Diabetes mellitus (DM) is a chronic metabolic disorder 

characterized by hyperglycemia resulting from defects 

in insulin secretion, insulin action, or both. The global 

prevalence of diabetes has increased significantly over 

the past few decades, posing a major public health 

challenge. One of the most concerning complications of 

diabetes is diabetic nephropathy (DN), a leading cause 

of chronic kidney disease (CKD) and end-stage renal 

disease (ESRD). Microalbuminuria, defined as urinary 

albumin excretion of 30–300 mg/day, is an early marker 

of diabetic nephropathy and a predictor of 

cardiovascular morbidity and mortality. Identifying 

modifiable risk factors associated with 

microalbuminuria is crucial for the early prevention and 

management of diabetic kidney disease.1,2 

Serum uric acid (SUA), a byproduct of purine 

metabolism, has been increasingly recognized as a 

potential risk factor for various metabolic and renal 

disorders. While SUA is primarily excreted by the 
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kidneys, its elevated levels have been implicated in 

endothelial dysfunction, oxidative stress, and 

inflammation—all of which contribute to renal injury 

and cardiovascular disease. Hyperuricemia has been 

associated with an increased risk of hypertension, 

insulin resistance, and metabolic syndrome. Recent 

studies suggest a possible link between SUA levels and 

diabetic kidney disease, particularly in the early stages 

marked by microalbuminuria.3 

The pathophysiological mechanisms linking SUA with 

microalbuminuria in diabetes are not fully understood 

but likely involve multiple pathways. Elevated SUA 

levels can lead to endothelial dysfunction by reducing 

nitric oxide bioavailability, increasing oxidative stress, 

and promoting inflammation. Additionally, 

hyperuricemia has been shown to activate the renin-

angiotensin-aldosterone system (RAAS), contributing 

to increased intraglomerular pressure and kidney 

damage. Studies also suggest that SUA may play a role 

in insulin resistance, further exacerbating metabolic and 

renal dysfunction in diabetic patients.4 

Several observational studies have reported an 

association between SUA and microalbuminuria in 

diabetic patients, but findings remain inconsistent. 

Some studies indicate that higher SUA levels are 

independently associated with the development and 

progression of diabetic nephropathy, while others fail to 

establish a direct causal relationship. Moreover, the 

impact of confounding factors such as age, body mass 

index (BMI), glycemic control, and lipid profile needs 

to be considered when assessing the role of SUA in 

diabetic kidney disease.5,6 

Given these inconsistencies, further research is 

warranted to clarify the relationship between SUA and 

microalbuminuria in diabetic patients. This study aims 

to evaluate the association between SUA levels and 

microalbuminuria in a cohort of diabetic patients and 

compare findings with a control group of non-diabetic 

individuals. Additionally, we seek to explore whether 

SUA serves as an independent predictor of 

microalbuminuria after adjusting for potential 

confounders. 

Understanding the relationship between SUA and 

microalbuminuria can have significant clinical 

implications. If hyperuricemia is confirmed as a 

modifiable risk factor for early diabetic nephropathy, 

targeted interventions such as dietary modifications, 

lifestyle changes, and urate-lowering therapies could be 

explored as potential strategies to prevent or slow the 

progression of kidney disease in diabetic patients. This 

study, therefore, aims to contribute to the growing body 

of evidence on the role of SUA in diabetic kidney 

disease and its potential as a therapeutic target. 

 

 

 

Objectives: 

The objective of this study is to determine the levels of 

serum uric acid (SUA) in diabetic patients and compare 

them with those of healthy controls. Additionally, the 

study aims to assess the correlation between SUA levels 

and the presence of microalbuminuria in the diabetic 

cohort. 

 

Materials and Methods: 

This case-control study was conducted to evaluate the 

serum uric acid (SUA) levels in diabetic patients and 

compare them with healthy controls. The study 

population consisted of 456 diabetic patients (cases) 

and 482 age- and sex-matched non-diabetic individuals 

(controls). Inclusion criteria for the study included 

adults aged over 18 years with a confirmed diagnosis of 

diabetes. Exclusion criteria included individuals with 

gout, chronic kidney disease, or known cardiovascular 

disease to avoid confounding factors that could affect 

SUA levels and renal function. 

Both clinical and laboratory assessments were carried 

out to gather comprehensive data on the participants. 

Clinical assessments included a detailed medical history 

and physical examination to rule out any relevant 

comorbid conditions. Laboratory investigations 

included fasting blood glucose, HbA1c levels, serum 

uric acid, and renal function tests (creatinine, 

glomerular filtration rate). Additionally, urinary 

albumin-to-creatinine ratio (UACR) was measured to 

assess microalbuminuria, which is an early indicator of 

renal dysfunction, particularly in diabetic patients. 

 

Statistical analysis 

Statistical analysis was performed using appropriate 

methods to compare SUA levels between diabetic 

patients and healthy controls. Descriptive statistics were 

used to summarize the data. The comparison of SUA 

levels between the cases and controls was performed 

using independent t-tests or Mann-Whitney U tests, 

depending on the distribution of the data. Correlation 

analysis between SUA levels and microalbuminuria was 

assessed using either Spearman’s or Pearson’s 
correlation coefficient, depending on the nature of the 

data. Additionally, logistic regression analysis was 

conducted to determine if SUA levels could be 

considered an independent predictor for the presence of 

microalbuminuria, adjusting for potential confounders 

such as age, gender, and duration of diabetes. Statistical 

significance was defined as p < 0.05. All analyses were 

performed using SPSS version 22 or a similar statistical 

software. 
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Results: 

Table 1: Baseline Characteristics of Cases and Controls 

Parameter Cases (Diabetics) (n=456) Controls (Non-Diabetics) (n=482) p-value 

Age (years) 56.2 ± 8.5 54.8 ± 7.9 0.08 

Male (%) 58.3 55.6 0.37 

BMI (kg/m²) 27.5 ± 3.2 25.8 ± 2.9 <0.001 

Fasting Blood Glucose 

(mg/dL) 

156.4 ± 32.8 92.3 ± 10.5 <0.001 

HbA1c (%) 8.2 ± 1.4 5.5 ± 0.4 <0.001 

Serum Uric Acid (mg/dL) 6.8 ± 1.2 5.2 ± 0.9 <0.001 

Microalbuminuria (%) 42.5 8.3 <0.001 

Serum Creatinine (mg/dL) 1.1 ± 0.3 0.9 ± 0.2 <0.001 

Total Cholesterol (mg/dL) 198.6 ± 32.4 176.3 ± 28.9 <0.001 

Triglycerides (mg/dL) 172.5 ± 38.2 140.7 ± 30.6 <0.001 

 

This table presents the baseline characteristics of 456 diabetic patients and 482 non-diabetic controls. The mean age 

is comparable between groups (p=0.08), with a slightly higher male percentage in diabetics (58.3% vs. 55.6%, 

p=0.37). Diabetics have significantly higher BMI, fasting blood glucose, and HbA1c (p<0.001), indicating poor 

glycemic control. Serum uric acid levels are elevated in diabetics (6.8 ± 1.2 mg/dL vs. 5.2 ± 0.9 mg/dL, p<0.001), 

especially in those with microalbuminuria (42.5% vs. 8.3%, p<0.001). Lipid parameters and serum creatinine are 

also significantly higher, suggesting metabolic and renal dysfunction in diabetics. 

 

Table 2: Comparison of Serum Uric Acid (SUA) Levels 

Group Mean SUA (mg/dL) ± SD p-value 

Diabetics (n=456) 6.8 ± 1.2 <0.001 

Controls (n=482) 5.2 ± 0.9 <0.001 

Diabetics with Microalbuminuria (n=194) 7.2 ± 1.3 <0.001 

Diabetics without Microalbuminuria (n=262) 6.5 ± 1.1 <0.001 

Males with Diabetes (n=266) 7.0 ± 1.2 0.002 

Females with Diabetes (n=190) 6.5 ± 1.1 0.004 

Overall Population (n=938) 6.0 ± 1.5 - 

 

This table compares serum uric acid (SUA) levels across different groups. Diabetics have significantly higher SUA 

levels (6.8 ± 1.2 mg/dL) than controls (5.2 ± 0.9 mg/dL, p<0.001). Among diabetics, those with microalbuminuria 

have even higher SUA (7.2 ± 1.3 mg/dL) than those without (6.5 ± 1.1 mg/dL, p<0.001), suggesting a link between 

hyperuricemia and renal dysfunction. Males with diabetes have higher SUA levels than females (7.0 vs. 6.5 mg/dL, 

p=0.002). The overall mean SUA in the study population is 6.0 ± 1.5 mg/dL, emphasizing the significant elevation 

in diabetics, particularly those with kidney involvement. 

 

Table 3: Correlation and Regression Analysis of SUA and UACR 

Variable Correlation Coefficient 

(r) 

p-

value 

Adjusted OR (95% 

CI) 

p-

value 

SUA vs. UACR 0.42 <0.001 - - 

SUA ≥ 7 mg/dL vs. 
Microalbuminuria 

- - 2.45 (1.85–3.25) <0.001 

Age (years) 0.18 0.032 1.12 (1.05–1.19) 0.004 

BMI (kg/m²) 0.21 0.019 1.20 (1.10–1.32) 0.002 

Fasting Blood Glucose (mg/dL) 0.38 <0.001 1.45 (1.30–1.63) <0.001 

HbA1c (%) 0.36 <0.001 1.52 (1.35–1.71) <0.001 

Serum Creatinine (mg/dL) 0.41 <0.001 1.88 (1.60–2.20) <0.001 

 

This table presents the correlation and regression 

analysis between serum uric acid (SUA), 

microalbuminuria, and other clinical parameters. SUA 

shows a moderate positive correlation with urinary 

albumin-to-creatinine ratio (UACR, r = 0.42, p < 

0.001), suggesting its role in renal dysfunction. 

Hyperuricemia (SUA ≥ 7 mg/dL) is significantly 

associated with microalbuminuria (adjusted OR: 2.45, p 
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< 0.001), indicating an increased risk. Age, BMI, 

fasting glucose, HbA1c, and serum creatinine also 

correlate with UACR and independently predict 

microalbuminuria. Serum creatinine has the highest risk 

association (OR: 1.88, p < 0.001), reinforcing the link 

between hyperuricemia, diabetes, and kidney 

dysfunction. 

 

Discussion: 

Diabetes mellitus (DM) is a major global health issue, 

with its prevalence increasing rapidly in both developed 

and developing nations. One of the most serious 

complications of diabetes is diabetic nephropathy (DN), 

which is a leading cause of chronic kidney disease 

(CKD) and end-stage renal disease (ESRD). The 

presence of microalbuminuria is a well-established 

early marker of DN, signifying renal injury and a 

predictor of cardiovascular morbidity and mortality in 

diabetic patients. Identifying early modifiable risk 

factors, such as serum uric acid (SUA), may hold the 

key to preventing or delaying the progression of kidney 

disease in diabetic individuals.7,8,9 

Our study aimed to investigate the relationship between 

SUA levels and microalbuminuria in diabetic patients, 

comparing these findings with non-diabetic controls. 

The results showed significantly elevated SUA levels in 

diabetic patients compared to controls, with higher 

levels observed in those with microalbuminuria. 

Furthermore, a moderate positive correlation was found 

between SUA levels and urinary albumin-to-creatinine 

ratio (UACR), indicating that SUA may be an important 

biomarker for early renal dysfunction in diabetes.10,11 

The elevated SUA levels in diabetic patients, 

particularly those with microalbuminuria, support 

previous research suggesting a link between 

hyperuricemia and diabetic nephropathy. One of the key 

mechanisms by which elevated SUA contributes to 

renal injury is through its effect on endothelial 

dysfunction. Uric acid can reduce nitric oxide 

bioavailability, leading to impaired vasodilation and 

increased oxidative stress. Additionally, hyperuricemia 

is known to activate the renin-angiotensin-aldosterone 

system (RAAS), resulting in increased intraglomerular 

pressure, a well-known contributor to kidney damage. 

These findings suggest that elevated SUA levels may 

play a pivotal role in the pathogenesis of diabetic 

nephropathy, particularly in its early stages 

characterized by microalbuminuria.12 

Our study also demonstrated a significant association 

between elevated SUA levels (≥7 mg/dL) and an 
increased likelihood of microalbuminuria, as indicated 

by the adjusted odds ratio (OR) of 2.45. This finding 

suggests that SUA levels may serve as an independent 

predictor of microalbuminuria, even after adjusting for 

potential confounders such as age, gender, BMI, and 

glycemic control. The independent relationship between 

SUA and microalbuminuria is further supported by the 

correlation between SUA and clinical parameters such 

as fasting blood glucose, HbA1c, and serum creatinine, 

all of which are known to contribute to kidney 

dysfunction in diabetic patients.13,14 

Interestingly, our study also found that males with 

diabetes had higher SUA levels compared to females, 

which is consistent with prior studies reporting gender 

differences in SUA levels. This difference may be 

attributed to hormonal influences, as estrogen has been 

shown to have a protective effect against 

hyperuricemia. Additionally, the association between 

SUA and microalbuminuria was stronger in individuals 

with poorer glycemic control, as evidenced by higher 

HbA1c levels and fasting blood glucose. This highlights 

the importance of optimizing glycemic control in 

diabetic patients, as uncontrolled hyperglycemia may 

exacerbate renal injury mediated by hyperuricemia.15-19 

 

Limitations:  

While our study provides valuable insights into the 

relationship between SUA and microalbuminuria, there 

are several limitations that should be considered. First, 

this study was cross-sectional in nature, which limits 

the ability to establish causality between SUA levels 

and microalbuminuria. Longitudinal studies are needed 

to determine whether elevated SUA levels precede the 

development of microalbuminuria or if they are merely 

a consequence of existing renal dysfunction. Second, 

our study did not account for potential confounders 

such as dietary factors, medication use, and genetic 

predisposition, all of which may influence SUA levels 

and kidney function. Future studies should incorporate 

these factors to better understand the complex interplay 

between SUA, glycemic control, and renal function. 

Third, the inclusion of only adult patients with diabetes 

may limit the generalizability of the results to other age 

groups or populations with different genetic and 

environmental backgrounds. It would be beneficial to 

replicate this study in diverse populations to assess the 

broader applicability of the findings. 

Additionally, while the correlation between SUA and 

UACR was statistically significant, it is important to 

note that UACR is a marker of early renal dysfunction 

and does not directly measure kidney damage. Other 

markers, such as glomerular filtration rate (GFR) or 

kidney biopsy, would provide a more accurate 

assessment of kidney function. Moreover, the role of 

SUA in the progression of diabetic nephropathy 

remains unclear, and further research is needed to 

explore whether reducing SUA levels through 

interventions such as urate-lowering therapies can 

prevent or slow the progression of kidney disease in 

diabetic patients. 

Another limitation of this study is the potential bias 

introduced by the exclusion criteria, which excluded 
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individuals with gout, chronic kidney disease, or 

cardiovascular disease. While these conditions could 

confound the relationship between SUA and 

microalbuminuria, they may also be important 

components of the disease process. Including such 

individuals in the study may have provided a more 

comprehensive understanding of the role of SUA in 

diabetic nephropathy, particularly in those with more 

advanced disease. 

 

Conclusion: 

In conclusion, our study suggests that elevated SUA 

levels are significantly associated with 

microalbuminuria in diabetic patients, and SUA may 

serve as an independent predictor of early renal 

dysfunction. These findings highlight the potential of 

SUA as a modifiable risk factor for diabetic 

nephropathy, and further research is needed to explore 

the therapeutic implications of lowering SUA levels in 

this population. Given the growing burden of diabetes 

and diabetic kidney disease worldwide, understanding 

the role of SUA in the development and progression of 

nephropathy may lead to more effective prevention and 

management strategies for diabetic patients at risk of 

kidney complications. 
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