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Abstract: 
Background: Type II Diabetes Mellitus (T2DM) is a major global health concern associated with significant 
morbidity and mortality. Glycemic control, often assessed by HbA1c, remains a cornerstone of diabetes 
management. Recent evidence suggests that hyperuricemia may be linked to poor glycemic control in T2DM 
patients, potentially contributing to insulin resistance and metabolic dysfunction. 
Aim: This study aimed to evaluate the correlation between serum uric acid levels and glycemic control, as 
measured by HbA1c, in patients with T2DM at a tertiary care center. 
Methods: A retrospective observational study was conducted at Rajarajeswari Medical College and Hospital. A 
total of 107 patients with T2DM were included. Data were collected from medical records, including serum uric 
acid levels and HbA1c values. The correlation between serum uric acid and HbA1c was analyzed using Pearson 
correlation, and differences in uric acid levels were compared between patients with good and poor glycemic 
control. Statistical significance was defined as p < 0.05. 
Results: The study found a significant positive correlation between serum uric acid levels and HbA1c (r = 0.412, 
p < 0.001). Patients with poor glycemic control (HbA1c ≥7.0%) had significantly higher uric acid levels (6.8 ± 
1.2 mg/dL) compared to those with good control (5.7 ± 1.0 mg/dL), with a p-value of 0.002. A similar trend was 
observed in both male and female subgroups. 
Conclusion: Serum uric acid levels are significantly associated with poor glycemic control in T2DM patients. 
The findings suggest that elevated uric acid may serve as a potential marker for inadequate metabolic control in 
diabetic patients. 
Recommendations: Monitoring serum uric acid levels could be considered as part of a comprehensive metabolic 
assessment in T2DM patients. Further prospective studies are needed to explore the causal relationship between 
hyperuricemia and glycemic control, as well as the potential role of uric acid-lowering therapies in improving 
glycemic outcomes. 
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Introduction

Type II Diabetes Mellitus (T2DM) is a complex 
metabolic disorder characterized by chronic 
hyperglycemia resulting from insulin resistance and 
β-cell dysfunction. It remains a major global health 
challenge, with an estimated 537 million adults 
affected worldwide as of 2021, and this number is 
projected to rise to 643 million by 2030 [1]. Poor 
glycemic control in T2DM is closely linked to both 
microvascular and macrovascular complications, 
making early identification of associated metabolic 
disturbances crucial for comprehensive disease 
management [2]. 

Recent research has drawn attention to the potential 
role of serum uric acid as a marker and possible 
contributor to metabolic dysfunction in T2DM. Uric 
acid, the final product of purine metabolism, has 
traditionally been associated with gout and renal 
dysfunction. However, increasing evidence suggests 
that elevated uric acid levels may be involved in the 
pathogenesis of insulin resistance, oxidative stress, 
endothelial dysfunction, and systemic inflammation, 
all of which are key features of diabetes and its 
complications [3,4]. 

Several studies have reported a positive correlation 
between hyperuricemia and components of the 
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metabolic syndrome, including hyperglycemia, 
hypertension, and dyslipidemia [5]. The relationship 
between uric acid and glycemic control, however, 
remains controversial. Some studies have shown 
that higher serum uric acid levels are associated with 
poorer glycemic control in diabetic patients, 
suggesting a role in disease progression or severity 
[6]. Conversely, other studies have reported an 
inverse or non-significant association, indicating the 
need for further investigation [7]. 

Understanding this relationship has clinical 
relevance, as serum uric acid is a readily available 
and cost-effective biomarker. If a significant 
association with glycemic control is established, it 
may offer additional value in risk stratification and 
management of T2DM patients. Furthermore, it may 
open avenues for therapeutic intervention aimed at 
lowering uric acid levels to improve metabolic 
outcomes [8]. This study aimed to evaluate the 
correlation between serum uric acid levels and 
glycemic control, as measured by HbA1c, in patients 
with T2DM at a tertiary care center. 

Methodology  

Study Design: This was a retrospective, 
observational, cross-sectional study. 

Study Setting: The study was conducted at 
Rajarajeswari Medical College and Hospital, a 
tertiary care center. The hospital caters to a diverse 
patient population and provides comprehensive care 
for chronic diseases including diabetes. 

Study Duration: The study was carried out over a 
specified retrospective period. Medical records of 
patients diagnosed with Type II Diabetes Mellitus 
were reviewed from April 2024 to March 2025. 

Participants: A total of 107 patients with a 
diagnosis of Type II Diabetes Mellitus were 
included in the study. Patient records were selected 
based on eligibility criteria and availability of 
complete data for serum uric acid levels and HbA1c 
values. 

Inclusion Criteria 

• Patients aged 30 years and above. 
• Diagnosed cases of Type II Diabetes Mellitus. 
• Availability of both serum uric acid and HbA1c 

data in the medical records. 
• Patients who had not undergone recent 

hospitalization or major surgery within the past 
three months. 

Exclusion Criteria 

• Patients with Type I Diabetes Mellitus. 
• Pregnant women. 
• Patients with chronic kidney disease, gout, or 

other conditions affecting uric acid metabolism. 
• Patients on medications like allopurinol, 

febuxostat, or uricosuric agents. 
• Incomplete or missing data in the medical 

records. 

Bias: To minimize selection bias, records were 
chosen consecutively based on the availability of 
complete laboratory data. Confounding variables 
such as renal function and medication history were 
carefully reviewed and used as exclusion criteria to 
ensure consistency. 

Data Collection: Relevant clinical and laboratory 
data were extracted from hospital medical records 
using a standardized data collection sheet. The 
variables collected included age, gender, duration of 
diabetes, serum uric acid levels, and HbA1c values. 

Procedure: Data were anonymized and coded for 
analysis. Serum uric acid levels were categorized 
based on standard reference ranges. Glycemic 
control was assessed using HbA1c levels, with 
values ≥7% considered as poor glycemic control. 
The data were then prepared for statistical 
correlation analysis. 

Statistical Analysis: All statistical analyses were 
performed using SPSS software version 23.0. 
Descriptive statistics were used to summarize 
demographic and clinical characteristics. 
Continuous variables were expressed as mean ± 
standard deviation. The correlation between serum 
uric acid and HbA1c was analyzed using Pearson or 
Spearman correlation coefficient depending on data 
normality. A p-value of <0.05 was considered 
statistically significant. 

Results 

A total of 107 patients with Type II Diabetes 
Mellitus were included in the study. The mean age 
of the study population was 54.8 ± 10.2 years (range: 
33–78 years). There were 59 males (55.1%) and 48 
females (44.9%). 

The mean serum uric acid level was 6.4 ± 1.3 mg/dL, 
and the mean HbA1c was 8.1 ± 1.5%. Among the 
participants, 74 patients (69.2%) had poor glycemic 
control (HbA1c ≥7.0%), while 33 patients (30.8%) 
had good glycemic control (HbA1c <7.0%).
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Table 1: Demographic and Clinical Characteristics of Study Participants (n=107) 
Variable Mean ± SD / n (%) 
Age (years) 54.8 ± 10.2 
Gender 

 

– Male 59 (55.1%) 
– Female 48 (44.9%) 
Serum Uric Acid (mg/dL) 6.4 ± 1.3 
HbA1c (%) 8.1 ± 1.5 
Glycemic Control 

 

– Good (HbA1c < 7.0%) 33 (30.8%) 
– Poor (HbA1c ≥ 7.0%) 74 (69.2%) 

Table 1 summarizes the baseline characteristics of 
the study population, showing a predominance of 
poor glycemic control and moderately elevated 
serum uric acid levels. 

Correlation Analysis Between Serum Uric Acid 
and HbA1c: A Pearson correlation analysis was 
performed to assess the relationship between serum 
uric acid levels and HbA1c. 

• The analysis showed a moderate positive 
correlation between serum uric acid and HbA1c 
levels: 

r = 0.412, p < 0.001 

This indicates that higher uric acid levels were 
significantly associated with poorer glycemic 
control.

Table 2: Correlation Between Serum Uric Acid and HbA1c 
Parameter Pearson Correlation (r) p-value 
Serum Uric Acid vs HbA1c 0.412 <0.001 

Table 2 shows a statistically significant positive 
correlation between uric acid and HbA1c, 
supporting the hypothesis that uric acid levels tend 
to increase with worsening glycemic control. 

Comparison of Uric Acid Levels Based on 
Glycemic Control: A comparison of mean serum 
uric acid levels between patients with good vs poor 

glycemic control revealed a statistically significant 
difference. 

• Good control (HbA1c < 7.0%): Mean uric acid 
= 5.7 ± 1.0 mg/dL 

• Poor control (HbA1c ≥ 7.0%): Mean uric acid 
= 6.8 ± 1.2 mg/dL 

• Independent t-test p-value = 0.002
 

Table 3: Comparison of Serum Uric Acid Levels by Glycemic Control 
Glycemic Control Group Mean Uric Acid (mg/dL) p-value 
HbA1c < 7.0% (n=33) 5.7 ± 1.0 

 

HbA1c ≥ 7.0% (n=74) 6.8 ± 1.2 0.002 
 
Table 3 illustrates that patients with poor glycemic 
control have significantly higher serum uric acid 
levels than those with good control. 

Subgroup Analysis by Gender 

• Among males, the mean uric acid level was 6.6 
± 1.2 mg/dL; in females, it was 6.2 ± 1.3 mg/dL. 

• The correlation between uric acid and HbA1c 
remained significant in both genders: 

o Males: r = 0.398, p = 0.002. 
o Females: r = 0.427, p = 0.004. 

Interpretation of Results 

• There is a statistically significant moderate 
positive correlation between serum uric acid 
and HbA1c in T2DM patients. 

• Poor glycemic control is associated with 
elevated uric acid levels, suggesting that 
hyperuricemia could serve as an indirect marker 
of metabolic imbalance. 

• Gender-based analysis showed consistent 
trends in both male and female subgroups. 

Discussion 

In this retrospective study of 107 patients with Type 
II Diabetes Mellitus, the average age was 54.8 years, 
with a nearly balanced distribution between males 
(55.1%) and females (44.9%). A substantial 
proportion of patients (69.2%) demonstrated poor 
glycemic control, as indicated by HbA1c levels 
≥7%. The mean serum uric acid level across the 
entire cohort was 6.4 mg/dL, while the mean HbA1c 
level was 8.1%, highlighting generally suboptimal 
glycemic management among the study population. 

A statistically significant moderate positive 
correlation was observed between serum uric acid 
levels and HbA1c (r = 0.412, p < 0.001). This 
suggests that as glycemic control worsens, serum 
uric acid levels tend to rise. This relationship 
persisted even when stratified by gender, with both 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Farazuddin et al.                             International Journal of Current Pharmaceutical Review and Research  

1622   

male and female subgroups showing similar 
correlation strengths (r ≈ 0.40, p < 0.01). 

Additionally, when comparing patients based on 
glycemic control status, those with poor control 
(HbA1c ≥7%) had significantly higher serum uric 
acid levels (mean = 6.8 mg/dL) than those with good 
control (mean = 5.7 mg/dL), with a p-value of 0.002. 
This reinforces the possibility of a metabolic link 
between hyperuricemia and inadequate glycemic 
regulation. 

These findings suggest that elevated serum uric acid 
may serve not only as a marker of metabolic 
dysfunction but also as a potential risk factor or 
consequence of poor glycemic control in diabetic 
patients. Clinically, this may warrant closer 
monitoring of uric acid levels in T2DM patients as 
part of comprehensive metabolic risk assessment. 
However, being a retrospective study, causality 
cannot be established, and further prospective or 
mechanistic studies are recommended to clarify this 
association. 

Recent studies have investigated the association 
between serum uric acid (SUA) levels and glycemic 
control in patients with type 2 diabetes mellitus 
(T2DM). Bajaj et al. found a significant positive 
correlation between elevated SUA levels and higher 
HbA1c, suggesting that increased SUA may reflect 
poor glycemic control [9]. Pawar et al. reported 
similar findings, showing that patients with poorly 
controlled diabetes (HbA1c >7%) had significantly 
higher uric acid levels than those with better 
glycemic control [10]. Mitra et al. emphasized that 
SUA could act as an early biomarker for 
deteriorating glycemic status, reinforcing its clinical 
relevance in diabetes monitoring [11]. However, 
contrasting findings were reported by Khan et al., 
who found an inverse relationship, indicating that 
lower SUA may also be linked with poor glycemic 
control in some patients—possibly due to 
glycosuria-induced uricosuria or renal changes in 
advanced diabetes [12]. Additionally, Islam et al. 
found that higher SUA was associated with 
increased insulin resistance and components of 
metabolic syndrome, including BMI and fasting 
insulin, suggesting a broader metabolic role for SUA 
beyond glycemia alone [13]. These results indicate a 
complex and potentially bidirectional relationship 
between SUA levels and glycemic regulation in 
T2DM. 

Conclusion 

This study found a significant positive correlation 
between serum uric acid levels and HbA1c in 
patients with Type II Diabetes Mellitus. Patients 
with poor glycemic control had higher uric acid 
levels, suggesting that hyperuricemia may be 
associated with inadequate glucose regulation. 

Monitoring uric acid could aid in identifying 
patients at risk of poor metabolic control. Further 
prospective studies are needed to explore the causal 
relationship and clinical implications. 
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