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Fracture prevention in institutionalised populations - kidney function should be taken into consideration 
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Risk of bone fractures due to osteoporosis increases in older people with rate of falls three times greater in residential care homes compared with those in the community: 20% of falls may result in a fracture. Secondary hyperparathyroidism associated with vitamin D deficiency may lead to decreased bone mass. This may be exacerbated by chronic kidney disease (CKD), which is highly prevalent in institutionalised older people. We assessed the relationship between markers of bone metabolism and kidney function in a residential care home population. 

Older subjects (n = 250) were recruited from residential care homes and kidney function stratified by glomerular filtration rate (GFR, mL/min/1.73 m2). GFR was estimated using the simplified Modification of Diet in Renal Disease Study equation and residents classified on the basis of their GFR as >60 (19%), 45-59 (38%), 30-44 (34%) and <30 (10%). After exclusions for primary hyperparathyroidism and thyrotoxicosis, calcium, phosphate, parathyroid hormone (PTH), 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D were measured in 188 residents not receiving supplemental vitamin D/calcium (mean age 85 [range 68-100] years, 75% female) and in 52 residents receiving 25-hydroxyvitamin D/calcium supplementation. PTH was measured using both a conventional ‘intact’ and a whole molecule ‘bio-intact’ assay. 

Amongst those not receiving vitamin D/calcium supplements, median PTH increased with declining GFR (p<0.0001), particularly as GFR fell below 45 when >60% of individuals demonstrated secondary hyperparathyroidism. The relative increase of bio-intact PTH with declining GFR was 0.6 fold less than that observed for intact PTH. Nearly all residents (92%) had 25-hydroxyvitamin D deficiency/insufficiency (<30 ug/L) and this was uninfluenced by kidney function (p>0.05). Concentration of 1,25-dihydroxyvitamin D declined with worsening renal function (p<0.0004) but 1,25-dihydroxyvitamin D deficiency (<20 ng/L) was prevalent at all stages of kidney disease. Vitamin D/calcium supplementation significantly increased 25-hydroxyvitamin D and lowered PTH (both p<0.0001), but did not affect 1,25-dihydroxyvitamin D concentration (p>0.05). Calcium, phosphate and calcium x phosphate product concentrations did not change with GFR (p>0.05). Unidentified CKD appears to exacerbate secondary hyperparathyroidism in this ‘at risk’ population.

