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The bisphosphonates are a group of drugs that were first developed in the 1970’s and were initially used only in adults with osteoporosis or a condition called Paget’s disease.  They have a similar chemical structure to a substance called pyrophosphate which is present naturally in the body and is responsible for preventing deposits of calcium being formed in the wrong place eg skin and urine. The chemical structure of bisphosphonates allows them to attach to calcium-containing crystals in bone. As a result of this action they affect the activity of a group of cells within bones known as osteoclasts. There are now many different bisphosphonate drugs that vary in the strength of their effects.

There are two main types of cell within bones which are responsible for normal bone turnover. Bone turnover is a continuous activity that takes place in the bones of both children and adults and ensures that old bone is replaced by newly formed bone. One type of bone cell, the osteoblasts,  are responsible for new bone formation whilst the other type of cell, the osteoclasts, are responsible for removing old bone, a process known as bone resorption. Normally there is a balance between the amount of old bone removed and new bone that is formed to replace this. However in individuals with Osteogenesis Imperfecta there is evidence of an imbalance in this process with more bone being removed than is replaced. Bisphosphonates act by reducing the activity of the osteoclasts and as a consequence reduce the amount of bone that is removed. However new bone continues to be formed by the osteoblasts thus tilting the balance in favour of new bone formation.

Studies undertaken in children with Osteogenesis Imperfecta since the mid 1990’s have shown that bisphosphonates may be of benefit in a number of different ways including an increase in bone density, a reduction in bone pain and in some studies a reduction in the number of fractures. Although these drugs can be given either intravenously ( into a vein via a drip) or orally (by mouth) most of the studies so far have been undertaken with the intravenous forms particularly a drug known as Pamidronate. These studies have usually been performed in children who are moderately or severely affected with OI and currently there is not evidence that all children with OI of any type should be routinely treated with these drugs. 

There are some potential side effects which have been identified in their use. The intravenous bisphosphonates often produce a reaction when they are first used which takes the form of flu-like symptoms with a temperature and aches and pains that usually is not severe and settles within two to three days. This reaction does not normally recur with subsequent treatment courses. Another side effect that has been recognised in children with OI who have been receiving treatment for some time is slower healing of bones after an operation to cut across a bone ( an osteotomy) to insert a metal rod within the centre of the bone ( an intramedullary rod). 

In view of this many centres using these drugs stop the treatment for a few months before a planned surgical operation in which an osteotomy is required and only recommence treatment when there is good evidence of bone healing. There is no evidence that the use of these drugs slow down the process of bone healing following a fracture or interfere with a child’s growth. Some of the oral bisphosphonates can cause stomach discomfort or  irritation of the oesophagus if not taken as recommended by the manufacturers.

Another possible side effect that has been reported in adults receiving bisphosphonates is a condition called Osteonecrosis of the jaw. This is an area of dead bone within the jaw which heals very slowly and is painful. This side effect has been mainly seen in adults with cancer who receive frequent high doses of the intravenous bisphosphonates, Pamidronate or Zoledronate. It has also been reported in adults with poor dental hygiene who are receiving high doses of intravenous bisphosphonates. There are no reports at present of this problem occurring in individuals with Osteogenesis Imperfecta and specifically no reports of this occurring in children. However it is recommended that children and adults with OI have regular dental checks and maintain good oral hygiene and the dentist is aware if treatment with a bisphosphonate is being received before any planned procedure such as teeth extraction.

Although these drugs appear to be of benefit in selected children and adults with OI they are not a cure for the underlying collagen defect. It is recommended that they are used in centres who can provide the multidisciplinary care necessary for individuals with OI which includes access to experienced orthopaedic surgeons, physiotherapy and occupational therapy.
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