Determining the better vitamin D marker for bone health in ageing population: total 25(OH)D or bioavailable 25(OH)D?
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The relationship between total 25-hydroxyvitamin D [25(OH)D] level and bone quality have yielded conflicting findings. Recent evidence suggests that “bioavailable” fraction of 25(OH)D may be the better indicator of vitamin D status. The aim of this study was to assess if serum bioavailable 25(OH)D is a better indicator of vitamin D status than total 25(OH)D in healthy postmenopausal Malaysian women. We measured total 25(OH)D and serum albumin level in 101 postmenopausal women and vitamin D binding protein (VDBP) in 42 women. Their bone health status was assessed using a calcaneal QUS device that generated four indices, namely speed of sound (SOS), broadband ultrasound attenuation (BUA), estimated bone mineral density (Est. BMD) and quantitative ultrasound index (QUI). We determined bioavailable 25(OH)D using previously validated formulas and examined their associations with QUS indices. Mean (SD) of total 25(OH)D, bioavailable 25(OH)D, VDBP, and albumin concentrations were 21.2(7.3) ng/mL, 2.6(0.7) ng/mL, 242.0(38.1) ug/ml, and 45.0(2.9) g/L, respectively. The correlation between serum bioavailable and total 25(OH)D concentrations was high and significant (r =0.909, p =0.000). Both total 25(OH)D and bioavailable 25(OH)D levels were positively correlated with QUS indices (p <0.05). Age was inversely correlated with bioavailable 25(OH)D (r =-0.398, p =0.009) while no correlation was found with total 25(OH)D. These findings suggest that although bioavailable 25(OH)D is comparable to total 25(OH)D as the marker of vitamin D deficiency, it significantly reduces with age while total 25(OH)D does not. It is possible that age-associated loss of bone quality is related to bioavailable 25(OH)D rather than total 25(OH)D. 
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