BONE   DISEASE FOLLOWING KIDNEY TRANSPLANTATION

Bone disease following transplantation is now a well established entity with important clinical consequences.  The pattern of bone disease seen is influenced substantially by the state of the skeleton at the time of transplantation and the organ that is transplanted. Many of the pre-existing conditions are likely to be associated with osteopenia.

The events following transplantation are further influenced by the functional success of the organ replacement procedure which usually exerts a positive influence on the evolution of bone disease.  Finally, some of the medications used following transplantation have important skeletal toxicity.  Principal amongst these are corticosteroids and the calcineurin inhibitors, cyclosporin and tacrolimus.  

In the case of kidney transplantation rapid bone loss occurs during the early months with relative stabilisation developing 6-12 months following the procedure.  Virtually all studies have reported similar findings during this early period.  The picture that emerges later is less consistent, however.  Thus some studies report ongoing bone loss, albeit at a relatively slow rate, while others report complete stabilisation and in some cases even an improvement in measured bone mineral density. Effects on fracture rate are uncertain.

Controlled studies using pamidronate and ibandronate given at the time of organ transplantation with the aim of protecting the skeleton during the phase of early rapid bone loss. have been reported. Both appear to confer a high degree of protection of bone density. These regimes are well tolerated and easy to administer.  The use of supplemental calcium, vitamin D metabolites and calcitonin has also been evaluated but the results are much less consistent.  The emerging picture at the moment, therefore, is that the early phase should be handled using a bisphosphonate based regimen. 

What treatment, if any, these patients should receive from one year onwards is much less clear.  A major concern is the marked heterogeneity of the bone lesions found, this partly reflecting the pre-transplant osteodystrophy and perhaps also variations in the response of transplanted patients to the immune suppressive regimes.  

Our understanding of the underlying pathophysiology has increased steadily over the past few years.  In particular the crucial role of the RANKL/osteoprotegerin system in the control of osteoclastogenesis has been an important advance.  Thus it now appears that glucocorticoids and calcineurin inhibitors decrease osteoprotegerin and may increase RANKL, thus favouring an increase in resorption. In addition glucocorticoids exert potent suppressive effects on a range of osteoblast functions and it is likely that this combination of reduced osteoblast performance coupled with accelerated resorption is responsible for the extraordinarily rapid bone loss reported in a number of studies.  Azathioprine and mycophenolate mofetil appear to be relatively benign in this respect and there is as yet no evidence implicating sirolimus in the genesis of post transplant bone loss.

The way forward appears to be continued efforts to elucidate the mechanism of action of the various drugs on bone metabolism and also the development of effective and safe preventative strategies.  At present bisphosphonates,  possibly coupled with calcium and vitamin D, effectively protect bone density. Whether this translates to fracture protection is not clear.
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