Vitamin D and Survival – what basic science tells us
Evidence for Vitamin D sufficiency and Vitamin D receptor (VDR) activator therapy mediated improved survival has reinvigorated research into the potential molecular and cellular mechanism. This presentation will review the in vitro and animal data in the context of its clinical significance.

The complexities of biological vitamin D effects are illustrated with its pleotropic actions beyond mineral homeostasis. There is wide distribution of VDR, beyond tissues involved in mineral and bone homeostasis. And besides the well studied endocrine system  in the kidney, cells responsive to 1,25(OH)2D (1,25-dihydroxyvitamin D) express the entire vitamin D hormonal enzyme machinery, the vitamin D activating enzyme CYP27B1 (25-hydroxyvitamin D 1(-hydroxylase) and the catabolic enzyme CYP24A1 (24-hydroxylase). This biological approach allows for high and tightly controlled tissue 1,25(OH)2D concentrations without  hypocalcaemia. 
The cardiovascular, renal disease and inflammation modulating effects of VDR activation are of particular interest as potential explanation for the improved survival observed in clinical studies. Animal models with a disrupted vitamin D hormonal system experience functional and structural cardiac changes with cardiac hypertrophy and fibrosis. This process is reversed in cardiac hypertrophy models after VDR activator therapy.  Similar observations are made for animal models with proteinuria, renal inflammation and progressive fibrosis. In these models VDR activator therapy inhibited the progression of kidney disease. VDR mediated suppression of the renin-angiotensin aldosteron system and other inflammation regulating effects are likely important underlying mechanisms of action.

Future clinical studies will have to confirm the plausible paradigm shift for VDR activator therapy proposed by basic science.
