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which can adversely affect the quality of BMD measurements at this site in patients
aged 65 and over. However, the data in Figure 2.2 should not be overinterpreted. It is
clear that the statistical errors in the OR data remain relatively large for even the
largest prospective studies and that the findings to date cannot be regarded as proving
unequivocally that any one BMD measurement site is superior to any other. In particular,
it is notable that when judged by the ability to predict any osteoporotic fracture, the
different BMD sites appear equivalent. However, it may be necessary to qualify 
the above remarks for hip fractures, since in the SOF study hip BMD measurements
were shown to be (marginally) statistically significantly better predictors of hip 
fracture than measurements at any other site in the skeleton (Cummings et al. 1993).

The World Health Organisation (WHO) task group report
The report by the WHO task group published in 1994 marked an important development,
since, for the first time it allowed a consensus on how patients with osteoporosis
should be recognised before they suffer a fracture rather than afterwards. The WHO
report classified skeletal status using a patient’s T-score value which expresses their
BMD result in terms of the difference from the mean BMD for a young adult 
population divided by the young adult population SD. Based on the WHO criteria,
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Figure 2.2 Odds ratios for fractures at different skeletal sites for bone density 
measurements in the spine, calcaneus, distal radius, mid-radius and hip (data from
meta-analysis of prospective studies collated by Marshall et al. 1996)



Chapter 8

The role of bisphosphonate therapy in the
management of osteoporosis

Jonathan H Tobias

Introduction
Bisphosphonates are a class of anti-resorptive drug originally developed for clinical
use in hypercalcaemia of malignancy and Paget’s disease of bone. Over the previous
decade, the clinical role of these agents has been extended to cover osteoporosis, for
which bisphosphonates are now one of the most widely prescribed type of drug. 
Three bisphosphonates, namely etidronate, alendronate and risedronate are currently
licensed in the UK for the treatment of osteoporosis. Although initial studies with
these agents focussed on the treatment of post-menopausal osteoporosis (PMO),
more recently, bisphosphonates have been successfully used in other forms of 
osteoporosis, such as steroid induced osteoporosis (SIOP). This chapter aims to 
identify the key evidence which underpins use of this class of compound in the 
management of osteoporosis, and to discuss issues related to the clinical role of 
bisphosphonates which are yet to be resolved.

Mechanism of action of bisphosphonates
Bisphosphonates are chemically stable analogs of pyrophosphate (Figure 8.1). The P-
C-P backbone of these drugs results in their rapid uptake and subsequent retention
within the skeleton, and is the basis for the tissue selectivity of bisphosphonates’
biological action on bone. Several bisphosphonates are in clinical use worldwide to
treat a variety of skeletal conditions. The major differences in structure of these 
different compounds lies in the R2 side-arm, which influences biological potency
(Figure 8.2). Once incorporated within the mineral phase of bone, bisphosphonates
are subsequently ingested by osteoclasts at sites of bone resorption. Having entered
the osteoclast, bisphosphonates then act to inhibit essential intra-cellular metabolic
pathways, leading to a reduction in cellular activity, and suppression of bone resorption
(Russell et al. 1999). 

The bone loss which underlies osteoporosis is caused by an alteration in the 
balance of bone formation and resorption during the remodelling cycle, in favour of
bone resorption (Tobias 1999). By suppressing osteoclast activity, bisphosphonates
are thought to correct this imbalance, with the result that remodelling produces a
gain, rather than loss, of bone. This beneficial effect on bone mass subsequently
translates into improved skeletal structure and strength, and reduced fracture risk
(Tobias 1997).
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