Vitamin D metabolite levels are associated with muscle mass and function but not intramuscular regulatory pathways in non-dialysis CKD
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Poor physical performance and skeletal muscle wasting are common in chronic kidney disease (CKD) and are associated with adverse clinical outcomes and reduced quality of life. Vitamin D is important for normal muscle function but patients with CKD are often deficient in its active metabolites due to compromised renal processing. The role of vitamin D deficiency in muscle dysfunction in CKD is unclear. We investigated the relationships between plasma vitamin D metabolites, physical function, muscle mass, and intramuscular gene expression in patients with non-dialysis CKD.  

69 CKD patients (eGFR 25 ml/min/kg/1.73m2 [range 9-41]; age 63yrs [range 27-80]) participated. Plasma vitamin D metabolites (25OHD3, 25OHD2, 3-epi-25OHD3, 1α,25(OH)2D3 and 24,25(OH)2D3) were measured using high-throughput liquid chromatography-tandem mass spectroscopy. Quadriceps muscle volume was measured by magnetic resonance imaging (MRI) (n=30), appendicular lean mass index by bioelectrical impedance (BIA) (n=31), knee extensor strength (n=46) by estimated 1 repetition max, and exercise capacity by VO2peak (n=33).  37 patients gave muscle biopsies which were analysed for gene expression of known regulators of muscle mass; MuRF1, MAFbx, and myostatin. Vitamin D deficiency and insufficiency were defined as total 25OHD <20ng/ml and 20-30ng/ml respectively.

50 of the 69 patients (72%) were vitamin D deficient whilst 15 (22%) were insufficient. Regardless of vitamin D repletion, total 25OHD (r=.417, p=.016), inactive 25OHD3 (r=.406, p=.019) and 24,25OH2D3 (r=.344, p=.050), and active 1α,25(OH)2D3 (r=.394, p=.023) metabolites were positively associated with VO2peak, but not with muscle mass or strength. In participants with low vitamin D (total 25OHD<30ng/ml) 1α,25(OH)2D3 was associated with quadriceps volume (rho=.405, p=.045) and appendicular lean mass (rho=.401, p=.047), but not muscle function. Despite associations with muscle mass, 1α,25(OH)2D3 was not associated with gene expression of known regulators of muscle mass. 

We report for the first time an analysis of multiple vitamin D metabolites with muscle mass and performance in non-dialysis CKD patients. The concentrations of a number of metabolites were associated with VO2peak regardless of vitamin D (25OHD) deficiency or sufficiency. In patients with low 25OHD status, the active 1α,25(OH)2D3 metabolite was associated with muscle mass. Despite this, the gene expression of important regulators of muscle mass was not affected by vitamin D metabolite levels, suggesting that other pathways are involved which warrant further investigation.
