Synergistic Effect of Hyperuricemia and Vitamin D Deficiency on Microvascular Complications in Newly Diagnosed Type 2 Diabetes Mellitus

Background: Microvascular complications are a common and major cause of morbidity and mortality in patients with type 2 diabetes mellitus (T2DM). Although the individual association between hyperuricemia (HUA), vitamin D deficiency (VitDD) and microvascular complications have been previously reported, their potential synergistic effect remains elusive. This study aimed to investigate the combined impact of these factors on microvascular outcomes in patients with T2DM.
Methods: We conducted a cross-sectional analysis on 317 newly diagnosed T2DM patients. Serum uric acid and 25-hydroxyvitamin D levels were measured at baseline. Microvascular complications, including diabetic retinopathy, diabetic kidney disease, and diabetic neuropathy, were screened. Participants were categorized into four mutually exclusive groups based on HUA and VitDD: HUA-/VitDD- (reference), HUA+/VitDD-, HUA-/VitDD+, and HUA+/VitDD+ groups. Multivariate logistic regression was used to analyze the independent and interactive effects on the prevalence of microvascular complications.
Results: There were 189 men and 128 women, with a mean age of 62 years, mean fasting blood glucose of 9.8 mmol/L, and mean HbA1C of 8.3%. Microvascular complications were identified in 201 (63.41%) patients, including 29 in HUA-/VitDD- (n=71), 49 in HUA+/VitDD- (n=92), 37 in HUA-/VitDD+ (n=59), and 86 in HUA+/VitDD+ (n=111). The odds ratios (95% confidence intervals) for the HUA+/VitDD-, HUA-/VitDD+, and HUA+/VitDD+ groups were 1.21 (0.89-1.48), 1.41 (1.12-1.73), and 2.73 (2.42-3.02), respectively, as compared to the reference group. 
Conclusion: HUA and VitDD exhibit a significant synergistic effect to increase the risk of microvascular complications in newly diagnosed T2DM patients. Thus, combined assessment and simultaneous management of both conditions at diagnosis could be crucial for early intervention and prevention of diabetic microvascular complications.
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