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Clinical research progress on the relationship between vitamin D and glucose metabolism disorders
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[ Abstract] Approximately 10% of the global adult population has diabetes, with accumulating evidence linking suboptimal

vitamin D levels to an increased risk of type 2 diabetes and its complications. Current clinical studies suggest that vitamin D

supplementation may enhance insulin sensitivity and improve glycemic control, prompting significant interest in its potential as a

therapeutic intervention. However, further high-quality, large-scale randomized controlled trials are required to validate its efficacy in

glucose metabolism regulation and clarify the underlying molecular mechanisms. These investigations will provide critical evidence

to inform precision medicine approaches for diabetes prevention and management.
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Table1 Randomized controlled trials of vitamin D supplementation in patients with prediabetes or T2DM

Reference  Sample type Sample size Treatment Result
Niroomand Prediabetic 83 patients Orally for 6 months. (1) Intervention vs control: diabetes progression rate
et al, patients with VD (44 intervention, Intervention: VD, (28% vs 3%, P=0.002), HOMA-IR (2.6 vs 3.1,
20195% deficiency 39 control) 50 000 IU/week; P=0.04), and serum 25(OH)D (36 ng/mL vs
Control: placebo. 16 ng/mL, P<<0.001).
(2) No significant difference in FPG and 2h-OGTT
PG.
Pittas et al,  Prediabetic 2 423 adults Orally for 2 years. (1) Intervention vs control: incidence of new-onset
20195 patients (1211 Intervention: VD, diabetes over 2 years (9.39/100 vs 10.66/100) and
intervention, 4 000 1U/d; new-onset diabetes cases (293 vs 323, P=0.12).
1 212 control) Control: placebo. (2) Serum 25(OH)D level increased from 27.7 ng/mL
to 54.3 ng/mL (P<<0.05).
Dawson- Prediabetic 2 158 patients Orally, median follow- (1) Intervention-25(OH)D interaction better
hughes et al, patients (1074 up is 2.5 years. predicted diabetes risk (P=0.018).
20207 intervention, Intervention: VD, (2) In the intervention group, each 25 nmol/L
1 084 control) 100 pg/d; increase in 25(OH)D levels was associated with a
Control: placebo. diabetes risk HR of 0.75 (95%CI 0.68-0.82).
(3) In the intervention group, individuals
maintaining 25(OH)D levels of 100-124 nmol/L had
a diabetes risk HR of 0.48 (95%CI 0.29-0.80), and
those =125 nmol/L had an HR of 0.29 (95%CI
0.17-0.50), significantly lower compared to 50-
74 nmol/L.
Cojic etal, T2DM patients 130 patients Orally for 6 months. (1) HbA,, levels in the intervention group decreased
202157 (HbA,.<7%) (65 intervention,  Serum 25(OH)D < after 3 months (P=0.011) followed by a rebound
taking metformin 65 control) 50 nmol/L: VD between 3-6 months (P<<0.001). The intervention
(50 000 IU/week for the group maintained lower HbA,, levels at both 3
first 3 months, and months (P=0.031) and 6 months (P=0.017).
14 000 TU/week for the  (2) 25(0OH)D levels increased in the intervention
next 3 months) with group throughout the intervention (P<<0.001), while
metformin; the control group exhibited an initial 3-month
25(0OH)D>50 nmol/L:  increase followed by a decline (P<<0.001). After
VD (14 000 IU/week) adjusting for age, gender, baseline BMI, FI, and

Chatterjee et Prediabetic

al, 2023°% patients

2 362 patients
(130 Asians,
616 Blacks, and
1 616 Whites)

with metformin;
Control: metformin.

Orally, median follow-up
is 2.5 years.

Intervention: VD,

4 000 IU/d;

Control: placebo.

HDbA,,, significant differences in 25(OH)D levels
persisted at both 3 and 6 months (P<<0.001).

(1) Blacks and Whites with 25(OH)D =40 ng/mL
had lower diabetes risks [HR(95%CI), Blacks:
0.51(0.29-0.92); Whites: 0.42(0.30-0.60)].

(2) Participants with baseline BMI<<40 kg/m? and
25(0OH)D =40 ng/mL have lower risks of diabetes.
(3) 25(0OH)D levels were lower in Asians and
Blacks compared to Whites (P<<0.001). After
adjusting for race, participants with higher BMI had
lower 25(OH)D (P<<0.001).

VD: vitamin D; HOMA-IR: homeostatic model assessment of insulin resistance; FPG: fasting blood glucose; 2h-OGTT PG: two
hour plasma glucose concentration during an oral glucose tolerance test; HbA : glycated hemoglobin A, ;; BMI: body mass index; FI:
fasting insulin; T2DM: type 2 diabetes mellitus; HR: hazard ratio.
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