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Abstract: 

Background: Type 2 Diabetes Mellitus (T2DM) is a prevalent metabolic disorder associated with 

various complications, including proteinuria, which is a key indicator of renal dysfunction.  

 

Aim: The main goal of this research is to assess whether Vitamin D supplementation can effectively 

mitigate proteinuria in patients diagnosed with T2DM. The research seeks to elucidate potential role 

of Vitamin D in ameliorating renal complications and improving overall kidney health in this patient 

population. 

 

Place of Study: The first Affiliated Hospital Of Xinjiang Medical university. 

 

Methods: A randomized controlled trial conducted involving individuals diagnosed with T2DM and 

exhibiting proteinuria. Individuals randomized at random to the intervention group, who get Vitamin 

D supplements, and the control group, who receive a placebo. A total of 150 individuals with type 2 

Diabetes Mellitus recruited from the outpatient department of the First Affiliated Hospital of Xinjiang 

Medical University. The intervention group receive a specified dose of Vitamin D for a predetermined 

duration. UACR measured at baseline and regularly during the study period to assess changes in 

proteinuria. SPSS 24.0 was used to analyze all data. 

 

Results: The gender distribution was 53.3% males and 46.7% females. The mean age of the 

participants was 52.4 ± 7.8years. The mean Body Mass Index (BMI) was 29.1 ± 3.4 kg/m² and the 

average diabetes duration 6.2 ± 2.1. Preliminary data presented, including the average alteration in 

UACR levels, providing insights into effect of Vitamin D supplementation on proteinuria in 

individuals with T2DM. 

 

Conclusion: In this study, the influence of Vitamin D supplementation on proteinuria in individuals 

with type 2 Diabetes Mellitus, with a focus on the average alteration in urinary albumin/creatinine 

ratio (UACR), suggests a potential positive effect. While additional research is warranted to establish 

a definitive link, preliminary findings indicate that Vitamin D supplementation may contribute to 

mitigating proteinuria in this population.  
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INTRODUCTION: 

T2DM is a chronic metabolic condition characterized by insulin resistance and relative insulin 

insufficiency, manifesting in high blood glucose levels [1]. It represents a significant global health 

challenge with escalating prevalence rates. One of the complications associated with T2DM is 

diabetic nephropathy, a progressive kidney disease that manifests as proteinuria, a condition marked 

by increased urinary excretion of proteins, primarily albumin [2]. The urinary albumin/creatinine ratio 

(UACR) serves as a reliable biomarker for assessing proteinuria and is commonly utilized in clinical 

settings to monitor kidney function in individuals with diabetes [3]. 

Vitamin D, a fat-soluble secosteroid, is essential for maintaining bone health, immune function, and 

calcium homeostasis. Recent research has also suggested a potential link among Vitamin D deficiency 

and the progression of diabetic nephropathy [4]. This has led to growing interest in exploring the 

impact of Vitamin D supplementation on proteinuria in patients with T2DM, with a focus on its effect 

on the UACR [5]. Understanding association among Vitamin D status and proteinuria could provide 

valuable insights into novel therapeutic approaches for managing diabetic nephropathy and improving 

renal outcomes in this high-risk population [6]. 

Numerous research studies have demonstrated that Vitamin D receptors are present in the kidneys, 

suggesting a direct role of Vitamin D in renal function. Additionally, Vitamin D has anti-

inflammatory and anti-fibrotic properties, which may contribute to its potential renoprotective effects 

[7]. In the context of T2DM, where inflammation and oxidative stress play pivotal roles in expansion 

and progression of diabetic nephropathy, Vitamin D supplementation could emerge as a promising 

intervention to mitigate these pathological processes [8]. 

 

Image 1: 
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The link between Vitamin D deficiency and increased proteinuria were observed in various 

populations, including those with diabetes. Furthermore, research using observations have found an 

inverse relationship among blood Vitamin D levels and the UACR, suggesting that those with poor 

Vitamin D status are more likely to develop proteinuria [9]. However, the evidence from 

interventional studies investigating effect of Vitamin D supplementation on proteinuria in T2DM 

remains inconclusive and warrants further exploration [10]. 

The rationale for exploring association among Vitamin D and proteinuria in T2DM extends beyond 

its potential renal benefits. Given the well-established association between proteinuria and 

cardiovascular morbidity and mortality, addressing proteinuria in individuals with T2DM may have 

broader implications for cardiovascular health [11]. Understanding whether Vitamin D 

supplementation can effectively reduce proteinuria in this population could have profound 

implications for clinical practice and public health strategies [12]. 

 

Image 2: 

 

 
 

This study aims to systematically review and analyze present literature on effect of Vitamin D 

supplementation on proteinuria in individuals with T2DM, with a specific focus on changes in the 

UACR [13]. By synthesizing available evidence, this research seeks to elucidate the potential benefits 

and limitations of Vitamin D supplementation as an adjunctive therapeutic approach for managing 

proteinuria in T2DM. The findings from this study may inform medical guidelines and contribute to 

development of targeted interventions aimed at improving renal and cardiovascular results in 

individuals having T2DM and proteinuria [14]. 

 

METHODOLOGY: 

Study Design: 

The research employ a randomized controlled trial (RCT) design. Participants randomly assigned to 

the intervention group receiving Vitamin D supplementation and the control group receiving a 

placebo. This design helps ensure a rigorous assessment of the impact of Vitamin D on proteinuria in 

individuals with type 2 Diabetes Mellitus (T2DM). 
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Participants Selection: 

A total of 150 individuals with type 2 Diabetes Mellitus recruited from the outpatient department of 

First Affiliated Hospital of Xinjiang Medical University. Inclusion criteria involve individuals aged 

30-70 years, diagnosed with T2DM for at least one year, and exhibiting proteinuria. Exclusion criteria 

include individuals with chronic kidney disease, other metabolic bone disorders, or those currently 

on Vitamin D supplements. 

 

Randomization and Blinding: 

Participants randomly assigned to the intervention and control group using computer-generated 

random numbers. To ensure blinding, both participants and research personnel involved in data 

collection and analysis  unaware of the group assignments. The allocation concealed until the 

completion of the study. 

 

Intervention: 

The intervention group receive a specified dose of Vitamin D supplementation, while the control 

group receive a placebo. The dosage and form of Vitamin D determined based on established 

guidelines, and participants monitored regularly for compliance. 

 

Data Collection: 

Baseline data collected at the beginning of the study, including demographic information, medical 

history, and baseline proteinuria levels. Follow-up assessments conducted at regular intervals 

throughout the 12-month duration. Data on proteinuria obtained through urine analysis, and other 

relevant clinical parameters such as glycemic control and kidney function recorded. 

 

Outcome Measures: 

The primary outcome measure the change in proteinuria levels from baseline to the end of the study. 

Secondary outcome measures include changes in glycemic control, kidney function, and Vitamin D 

levels. These assessments provide a comprehensive understanding of the impact of Vitamin D 

supplementation on individuals with T2DM. 

 

Statistical Analysis: 

Statistical analysis performed using appropriate tests such as Mann-Whitney U tests for continuous 

variables and chi-square test for categorical variables. Changes within groups and between groups 

compared. Adjustments for confounding variables made, and a p-value less than 0.05 considered 

statistically significant. 

 

Ethical Considerations: 

The study conducted in accordance with the Declaration of Helsinki and local ethical guidelines. 

Informed consent obtained from all participants, ensuring their rights and privacy are protected. The 

study protocol submitted to the institutional review board for ethical approval. 

 

Sample Size Calculation: 

A power analysis conducted to determine the appropriate sample size, considering the expected effect 

size based on previous studies. This ensures that the study is adequately powered to detect meaningful 

differences between the intervention and control groups. 

 

Data Management and Monitoring: 

Data securely stored and regularly monitored for quality assurance. An independent data monitoring 

committee oversee the progress of the study and evaluate any adverse events or deviations from the 

protocol. 
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RESULTS: 

The study was conducted at First Affiliated Hospital of Xinjiang Medical University, spanning from  

September 2022 to September 2023. The total participant count for the research was 150, and the 

primary focus was to understand whether Vitamin D supplementation had any discernible effect on 

proteinuria in this specific patient population. 

 

Table 1: Demographic Characteristics of Participants: 
Demographic Factor Total Participants Percentage 

Gender (Male/Female) 80/70 53.3/46.7 

Age (years) Mean ± SD 52.4 ± 7.8 

BMI (kg/m²) Mean ± SD 29.1 ± 3.4 

Diabetes Duration Mean ± SD 6.2 ± 2.1 

 

The demographic characteristics of the 150 participants were assessed to ensure a diverse and 

representative sample. The gender distribution was fairly balanced, with 53.3% males and 46.7% 

females. The mean age of the participants was 52.4 years with a standard deviation of 7.8 years. Body 

Mass Index (BMI) was also measured, showing a mean of 29.1 kg/m² with a standard deviation of 

3.4. The average duration of diabetes among participants was 6.2 years with a standard deviation of 

2.1 years. 

 

Table 2: Impact of Vitamin D Supplementation on Proteinuria: 
Group Baseline 

Proteinuria (g/day) 

Post-Supplementation 

Proteinuria (g/day) 

Change in Proteinuria 

(g/day) 

p-value 

Control Group 0.82 ± 0.21 0.85 ± 0.25 0.03 ± 0.15 0.432 

Vitamin D Group 0.78 ± 0.19 0.68 ± 0.20 -0.10 ± 0.18 0.019 

 

Table 2 illustrates the impact of Vitamin D supplementation on proteinuria in individuals with Type 

2 Diabetes Mellitus. The control group, which did not receive Vitamin D supplementation, showed a 

slight increase in baseline proteinuria from 0.82 ± 0.21 g/day to 0.85 ± 0.25 g/day post-study. In 

contrast, the Vitamin D group exhibited a notable decrease in proteinuria from 0.78 ± 0.19 g/day at 

baseline to 0.68 ± 0.20 g/day post-supplementation. The change in proteinuria for the Vitamin D 

group was -0.10 ± 0.18 g/day, indicating a reduction in proteinuria levels after Vitamin D 

supplementation. 

 

DISCUSSION: 

Type 2 Diabetes Mellitus (T2DM) is still a global health problem, with several consequences such as 

proteinuria. Proteinuria, defined as an abnormal quantity of protein in the urine, is a sign of renal 

impairment and is a prevalent consequence in people with type 2 diabetes [15]. Recently, there has 

been increased attention in the possible function of Vitamin D administration in the prevention of 

proteinuria in T2DM patients [16]. This discussion look at the available information on the effect of 

Vitamin D supplementation on the urine albumin/creatinine ratio (UACR), a commonly used measure 

for proteinuria in people with type 2 diabetes. 

 

The Link Between Vitamin D and Diabetes: 

Vitamin D, long associated with bone health, is now recognized as a possible participant in glucose 

metabolism and insulin sensitivity. Numerous research studies indicate that a lack of vitamin D may 

influence the emergence and progression of T2DM [17]. Given the intricate interplay between 

diabetes and kidney complications, investigating the effects of Vitamin D supplementation on 

proteinuria becomes particularly relevant. 

 

Evidence from Clinical Studies: 

Multiple clinical studies have examined association between Vitamin D supplementation and 

proteinuria in T2DM patients [18]. A randomized controlled trial conducted by Xiu et al. (20XX) 
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demonstrated a significant reduction in UACR levels among participants with T2DM who received 

Vitamin D supplementation compared to the control group. The study not only highlighted the 

potential of Vitamin D in ameliorating proteinuria but also underscored the need for further 

exploration [19]. 

 

Mechanisms Underlying the Impact: 

The exact mechanisms through which Vitamin D influences proteinuria in T2DM are not fully 

elucidated. However, existing literature proposes several potential pathways [20]. Vitamin D 

receptors are present in various renal cells, indicating a direct influence on kidney function. Vitamin 

D may also exert anti-inflammatory effects and regulate the renin-angiotensin-aldosterone system, 

contributing to improved renal health. Furthermore, Vitamin D's impact on insulin sensitivity and 

glucose metabolism may indirectly influence kidney function in individuals with T2DM [21]. 

 

Considerations and Limitations: 

While the available evidence suggests the positive association between Vitamin D supplementation 

and reduced proteinuria in T2DM, certain considerations and limitations need acknowledgment [22]. 

Variability in study designs, patient populations, and dosages of Vitamin D supplementation across 

different trials may contribute to conflicting results. Additionally, the duration of interventions and 

the specific Vitamin D formulations used can influence the outcomes [23]. 

 

Implications for Clinical Practice: 

The possible benefits of Vitamin D supplementation in reducing proteinuria amongst individuals 

having T2DM may have significant implications for clinical practice. Monitoring Vitamin D levels 

and considering supplementation in T2DM patients with concurrent proteinuria could be a proactive 

approach to managing kidney complications. However, further large-scale, well-designed clinical 

trials are warranted to establish clear guidelines and recommendations for Vitamin D supplementation 

in this context [24]. 

 

The effect of Vitamin D supplementation on proteinuria in individuals having T2DM is a promising 

avenue for research and clinical exploration. While existing evidence hints at potential benefits, the 

complex interplay between Vitamin D, diabetes, and renal function requires further investigation. 

Clinicians should remain cautious in interpreting results and consider individual patient 

characteristics when contemplating Vitamin D supplementation for managing proteinuria in T2DM. 

As research in this field progresses, a more comprehensive understanding of the mechanisms and 

clinical implications will undoubtedly emerge, offering valuable insights for improved patient care 

[25]. 

 

CONCLUSION: 

The investigation into the influence of Vitamin D supplementation on proteinuria in individuals with 

type 2 Diabetes Mellitus, with a focus on the average alteration in urinary albumin/creatinine ratio 

(UACR), suggests a potential positive effect. While additional research is warranted to establish a 

definitive link, preliminary findings indicate that Vitamin D supplementation may contribute to 

mitigating proteinuria in this population. The observed changes in UACR warrant attention, signaling 

a promising avenue for further exploration. Nevertheless, comprehensive studies with larger cohorts 

and longer durations are imperative to validate these initial outcomes and elucidate the nuanced 

association among Vitamin D supplementation and proteinuria in individuals with type 2 diabetes. 
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