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Relationship between serum parathyroid hormone concentrations (PTH) and 25 (OH) vitamin D and bone mineral density (BMD) in patients with pre-dialysis CKD.
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BMD is more severely affected in patients with CKD because of the associated disorders of bone turnover including secondary hyperparathyroidism. Recently, low serum 25 (OH) vitamin D has also been shown to be a risk factor for bone loss in this population although this still remains unclear. The aim of this study was therefore to investigate the relationship between PTH, 25 (OH) vitamin D and BMD in CKD.

We studied 105 ambulant patients (66 males and 39 females) with a mean (SD) age of 54 (13) years from the renal clinic. None of the patients was on drugs known to interfere with bone metabolism such as glucocorticoids, activated vitamin D or phosphate binders. 22 patients had an eGFR of >60 ml/min/1.73 m2 BSA [mean(SD) 79(15) ], 44 patients an eGFR between 30-59  ml/min/1.73 m2 BSA [mean(SD) 43(7)] and 39 patients had an eGFR of  <30 ml/min/1.73 m2 BSA [mean(SD) 20(4) ]. Serum PTH and 25 (OH) vitamin D were measured and BMD at the spine, hip and fore-arm were determined by DEXA scan. Multiple linear regression analyses were undertaken on the whole population with 'Z' score of BMD as the dependent variable including independent factors such as BMI, exercise, smoking, alcohol intake and  log-transformed biochemical data into the model. 

Following correction for the confounders detailed above, we found a significant negative association between BMD (expressed as 'Z' score) at all sites and PTH (total hip: p < 0.001, femur: p = 0.002, spine: p = 0.05, forearm: p= 0.003). 

In contrast, serum 25 (OH) vitamin D was positively associated with BMD (expressed as 'Z' score) at hip (p=0.05) and spine (p=0.05). Subjects with CKD stage 4 had a significantly lower BMD at the total hip [Mean (SD) - 0.05 (0.97)] compared to CKD stage 3 [Mean (SD) 0.57 (1.3)] (p<0.05).

This study further emphasizes the importance of PTH in bone loss in the CKD population. In addition, 25 (OH) vitamin D has an independent effect on BMD in the pre-dialysis population. Treatment with vitamin D may have a positive impact on BMD, particularly in early stage CKD.


