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Abstract

The growing prevalence of Type 2 Diabetes Mellitus (T2DM) has raised concerns about its
relationship with inflammatory markers and hematological parameters, both of which are
implicated in disease progression and complications. Recent studies suggest that vitamin D, a key
regulator of immune function, may play a critical role in modulating these biomarkers. This study
investigates the effects of vitamin D supplementation on inflammatory markers and hematological
parameters in individuals diagnosed with T2DM. The objective of the study was to assess the
changes in C-reactive protein (CRP), interleukin-6 (IL-6), and hematological parameters such as
red blood cell count, hemoglobin, and platelet count following vitamin D supplementation. A total
of 120 participants were randomly assigned into two groups: the intervention group received 2000

IU of vitamin D daily, and the control group received a placebo. Results demonstrated significant
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reductions in CRP and IL-6 levels in the intervention group (p < 0.05), suggesting an anti-
inflammatory effect of vitamin D. Additionally, hematological parameters showed improvement,
particularly in hemoglobin levels (p < 0.05). This study emphasizes the potential of vitamin D as
an adjunctive therapy in managing inflammatory processes in T2DM, providing new insights into

its therapeutic role.
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Introduction

Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic disorder characterized by insulin
resistance and impaired insulin secretion, leading to hyperglycemia. The global burden of T2DM
has reached alarming levels, with complications such as cardiovascular diseases, nephropathy,

neuropathy, and retinopathy contributing significantly to morbidity and mortality. One of the key

factors that exacerbate these complications is inflammation. Inflammatory markers such as C-
reactive protein (CRP) and interleukin-6 (IL-6) are elevated in individuals with T2DM and are
associated with an increased risk of cardiovascular events, kidney damage, and other systemic
complications. Managing inflammation in these patients could, therefore, play a pivotal role in

reducing the progression of the disease and its complications.

Vitamin D is a fat-soluble vitamin that plays a critical role in calcium and phosphate metabolism,
as well as in modulating immune function. Vitamin D deficiency has been linked to several chronic
diseases, including T2DM. Emerging evidence suggests that vitamin D not only supports bone
health but may also influence inflammation. Several studies have investigated the relationship
between vitamin D deficiency and the inflammatory processes in T2DM, highlighting a potential
role for vitamin D supplementation in managing these inflammatory markers. However, the results
of these studies have been inconsistent, with some suggesting beneficial effects of vitamin D on

inflammatory markers and others showing no significant change.*®

Furthermore, hematological parameters, including red blood cell count, hemoglobin concentration,
and platelet count, have been shown to be altered in individuals with T2DM. These changes are
often linked to the inflammatory environment associated with the disease. Vitamin D’s potential

impact on these hematological parameters is another area of interest, with some studies suggesting
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that adequate vitamin D levels may improve these parameters by modulating the inflammatory

response 810

The aim of this study was to evaluate the effects of vitamin D supplementation on inflammatory
markers (CRP, IL-6) and hematological parameters (red blood cell count, hemoglobin, and platelet
count) in individuals with T2DM. This research seeks to bridge the gap in understanding whether
vitamin D supplementation can significantly reduce inflammation and improve hematological
function in patients with T2DM, offering a potential adjunctive therapy to manage the condition

more effectively.

Methodology

This study was conducted as a randomized controlled trial (RCT) to evaluate the effects of vitamin

D supplementation on inflammatory markers and hematological parameters in individuals with
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Type 2 Diabetes Mellitus (T2DM). The study took place over a 12-week period, with 120
participants who were recruited from a primary healthcare clinic specializing in diabetes
management. The inclusion criteria for the study were: age between 40-75 years, diagnosed with
T2DM for at least 2 years, and a serum vitamin D level less than 20 ng/mL. Exclusion criteria
included individuals with a history of renal disease, liver disease, or hypercalcemia, as well as

those currently on immunosuppressive therapy.

The participants were randomly assigned into two groups using computer-generated
randomization: the intervention group (n=60) received 2000 IU of vitamin D3 daily, while the
control group (n=60) received a placebo identical in appearance to the vitamin D supplementation.
Both groups were asked to maintain their usual diet and physical activity levels throughout the

study period.
Sample Size Calculation:

A power analysis was conducted using the Epi Info software, considering a significance level of
0.05 and a power of 80%. Based on previous studies, the expected difference in inflammatory
markers (CRP and IL-6) was assumed to be 20%. The sample size calculation yielded a required
total of 120 participants (60 in each group) to detect a statistically significant difference between

groups.
Ethical Considerations:

The study was approved by the Institutional Review Board (IRB) of the relevant institution, and
all participants provided verbal consent prior to enrollment. They were informed about the study's
purpose, potential risks, and benefits, and their rights to withdraw at any time.

Results

The primary outcome measures were changes in inflammatory markers (C-reactive protein [CRP]
and Interleukin-6 [IL-6]) and secondary outcomes were hematological parameters, including red

blood cell count, hemoglobin levels, and platelet count.
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Demographic Characteristics of the Study Population:

Demographic Characteristic Intervention Group (n=60) Control Group (n=60) |p-value
Age (years) 58 + 8 597 0.38
Gender (M/F) 30/30 29/31 0.84
Duration of Diabetes (years) 63 6+2 0.91
BMI (kg/m?) 31.2+45 30.8+4.1 0.65

Table 2: Changes in Inflammatory Markers

Mark Baseline Post-Supplementation Baseline Post-Supplementation |p-
arker

(Intervention) (Intervention) (Control) (Control) value
CRP

56+21 30+14 55+£20 53+23 0.02
(mg/L)
IL-6

17.2+6.3 10.8+3.7 16.9+6.0 16.5+6.5 0.04
(pg/mL)

Explanation: The intervention group showed a statistically significant reduction in both CRP and
IL-6 levels, suggesting that vitamin D supplementation may effectively modulate the inflammatory

response in individuals with T2DM.

Table 3: Changes in Hematological Parameters

Post-
Baseline Post-Supplementation |Baseline ) p-
Parameter ) ) Supplementation
(Intervention) | (Intervention) (Control) value
(Control)
Hemoglobin
121+1.2 127+1.1 120+13 [|121+12 0.03
(g/dL)
RBC Count
. 47+05 49+04 46+06 46+05 0.09
(million/pL)
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Post-
Baseline Post-Supplementation |Baseline ) p-
Parameter ) . Supplementation
(Intervention) | (Intervention) (Control) value
(Control)
Platelets
250 + 38 240 + 32 245+ 41 248 + 40 0.14
(x10%/pL)

Explanation: A significant increase in hemoglobin levels was observed in the intervention group,
suggesting that vitamin D supplementation may have a positive effect on erythropoiesis in
individuals with T2DM.

Table 4: Summary of Effect Sizes

Parameter Effect Size (Cohen’s d)
CRP Reduction 0.56
IL-6 Reduction 0.52
Hemoglobin Increase 0.47

Explanation: The effect size analysis suggests moderate effects of vitamin D supplementation on

inflammatory markers and hematological parameters in the intervention group.

Discussion

This study aimed to assess the effects of vitamin D supplementation on inflammatory markers and
hematological parameters in individuals with Type 2 Diabetes Mellitus (T2DM). The results
demonstrated significant improvements in both CRP and IL-6 levels in the intervention group,
which points to a beneficial anti-inflammatory role of vitamin D. Previous research has linked
inflammation with insulin resistance and other complications of T2DM, which makes the reduction

of inflammatory markers an important therapeutic target.**13

The improvement in hemoglobin levels observed in the intervention group is consistent with

studies that suggest vitamin D's role in hematopoiesis and red blood cell production. Although no
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significant changes were observed in platelet count or RBC count, the modest increase in
hemoglobin highlights the potential of vitamin D supplementation in ameliorating anemia, which

is a common comorbidity in diabetic patients.'416

Several studies have supported the hypothesis that vitamin D has an immunomodulatory effect by
suppressing pro-inflammatory cytokines. Specifically, the reduction in CRP and IL-6 in our study
is in line with findings from recent clinical trials. It is hypothesized that vitamin D achieves these
effects through its regulation of immune cell function, including T-cell differentiation, and by
decreasing the production of pro-inflammatory cytokines. In addition, the increase in hemoglobin
levels could be attributed to vitamin D's role in stimulating erythropoietin production, which is

crucial for red blood cell maturation.1”-2°

The findings of this study are supported by previous trials investigating the effects of vitamin D
on inflammatory markers in T2DM. However, the effect on hematological parameters remains
underexplored, and this study provides new insights into the role of vitamin D in improving
erythropoiesis in diabetic patients. This study adds to the growing body of literature advocating
for vitamin D supplementation in T2DM as a cost-effective strategy to reduce inflammation and

improve overall health outcomes.

While the sample size was sufficient to detect statistically significant changes, future studies with
larger cohorts and longer follow-up periods are necessary to validate these findings and assess the
long-term effects of vitamin D supplementation on inflammatory markers and hematological
health in T2DM.

Conclusion

This study demonstrates that vitamin D supplementation leads to significant reductions in
inflammatory markers and improvements in hematological parameters in individuals with Type 2
Diabetes Mellitus. These findings provide further evidence supporting the adjunctive role of
vitamin D in managing the inflammatory burden of diabetes and its potential to improve
hematopoietic function. However, further large-scale studies are warranted to confirm these results

and explore the long-term benefits of vitamin D in diabetes care.
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