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	Phase of development
Phase 4

	Objectives
To examine the effect of two different doses of oral vitamin D3 on markers of vascular function in patients with type 2 diabetes mellitus. 


	Methods:
Randomised placebo controlled, parallel group, double blinded trial.

Study population
Patients aged 18 yrs and over, with a diagnosis of type 2 diabetes mellitus according to World Health Organisation criteria, and baseline 25OHD levels of <100nmol/L

Oral vitamin D3 (100,000 units or 200,000 units) or placebo administered at baseline


	Number of patients planned
90

Number of patients analysed
61


	Test product dose
100,000 units or 200,000 units vitamin D3 taken orally at baseline


	Duration of treatment
16 weeks follow up from single dose at baseline


	Reference therapy
Placebo








	Criteria for evaluation

Primary endpoint
Between-group difference in brachial artery flow-mediated dilatation

Secondary endpoints
Office blood pressure; B-type natriuretic peptide (BNP), renin, aldosterone, parathyroid hormone, insulin, glucose (Insulin resistance calculated as HOMA-IR), HbA1c and 25OHD levels


	Statistical methods

Differences between placebo and each treatment group were compared using analysis of covariance (ANCOVA), with baseline values of 25OHD and the outcome under study as covariates. For FMD and BNP analyses, baseline systolic blood pressure was included as an additional covariate. Values for BNP were not normally distributed and were therefore log-transformed prior to ANCOVA testing.


	Summary conclusions

Results
61 participants were randomised: 22 to placebo, 19 to 100,000 IU vitamin D3, 20 to 200,000 IU vitamin D3 20. There was no significant difference in the primary outcome of endothelial function at 8 weeks (placebo 5.2%, n = 22; 100,000 IU 4.3%, n = 19; 200,000 IU 4.9%, n = 17) or at 16 weeks. Insulin resistance and glycosylated haemoglobin did not improve with either dose of vitamin D3. On covariate analysis, systolic blood pressure was significantly lower in both treatment arms than in the placebo group at 8 weeks (placebo 146.4 mmHg, 100,000 IU 141.4 mmHg [p = 0.04 vs placebo], 200,000 IU 136.8 mmHg [p = 0.03 vs placebo]) but no significant different was noted at 16 weeks. B-type natriuretic peptide levels were significantly lower in the 200,000 IU group by 16 weeks (placebo 34 pg/ml, 200,000 IU 21 pg/ml, p = 0.02).

Conclusion
High-dose vitamin D3 improved systolic blood pressure and B-type natriuretic peptide levels, but not endothelial function, insulin resistance or glycosylated haemoglobin in patients with type 2 diabetes.
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