BISPHOSPHONATE THERAPY IN MUCOLIPIDOSES

The value of Cyclic Intravenous Pamidronate in Mucolipidosis
Advantages and Disadvantages

Background 

Over the past five years we have demonstrated that in some families with Mucolipidosis type II and some families with Mucolipidosis type III, there is a dramatic improvement in mobility, well being, and general physical abilities as a result of treatment with Cyclic Intravenous Pamidronate.   Pamidronate is one of a class of drugs known as bisphosphonates.   These drugs are fairly poorly absorbed when taken by mouth and also have a potential to cause severe heart burn so that they are usually given intravenously.   

Just over 10 years ago, Dr. Astrom and Dr. Soderhall reported on their work in the brittle bone disorder Osteogenesis Imperfecta.   They used Cyclic Intravenous Pamidronate on a monthly basis on their patients.   A number of research groups around the world took up this treatment process.   Dr. Astrom used a small intravenous dose monthly and that is a regimen which investigators in Australia and Europe have considerable experience with.   In North America, the major research group used a regimen of 3 doses given on 3 consecutive days every 3 – 4 months which was a regimen used by adult physicians for treating the common disorder Paget disease.   

In the Journal of Inherited and Metabolic Disorders in 2003, we reported the use of intravenous Pamidronate in 2 New Zealand children with Mucolipidosis type III treated monthly.
We now have extensive experience in 8 children, one of whom had Mucolipidosis type II.   The promising results of our earlier paper have been confirmed.   What has been truly remarkable has been the improvement we saw in our patient with Mucolipidosis type II which would justify treatment trials in ML II.   

Current Protocol 
We have now continued to use Cyclic Intravenous Pamidronate on the basis of 1mg/kg monthly.   We believe this gives smoother response to therapy and is less intrusive.   While therapy is commenced at our centre because of the side effects of the initial dose of treatment, interval therapies every month can be given at a hospital close to the patients home.   We then review the children and adults every six months and access their progress.  

Cyclic Intravenous Pamidronate treats the basic underlying problem in the bone in Mucolipidosis that is the secondary osteodystrophy which we have defined in a paper which is about to be submitted for publication entitled “The Natural History of The Osteodystrophy in Mucolipidosis type II and III”.  

In a further paper entitled Cyclic Intravenous Pamidronate therapy in children and adults with Mucolipidosis type II and III, Dr. David has outlined the responses in 8 patients treated with Cyclic Intravenous Pamidronate.   One patient with MLII was treated and had a very satisfactory response.   
One of the things that we have learnt is for the need to develop endpoints for treatment as bone density rapidly returns to normal.   Unfortunately patients with Mucolipidosis will require a more exacting protocol than people with the Brittle Bone Disorder Osteogenesis Imperfecta.   This is because bone density needs to be continuously monitored and a decision will need to be made about an endpoint i.e. when to cease therapy. 

Why other Bisphosphonates should be trialled in an animal model first?
We are currently investigating the effects of other bisphosphonates.   The bone disorder in Mucolipidosis is similar to autonomous form of “hyperparathyroidism”.   It could be called a form of Pseudo-hyperparathyroidism.  Other more potent bisphosphonates cause transient hyperparathyroidism which is associated with a fall in blood calcium and a risk that children receiving the drug might develop a severe complication if they also had a bone disorder as is found in Mucolipidoses.   

There seems to be a particular benefit from the small frequent doses of the bisphosphonate Pamidronate in children with Mucolipidosis treated with Pamidronate.  It would seem useful to trial all these agents as soon as possible in the cat model. 
What we would propose if we had an international collaborative study?
Mucolipidosis II

We would propose that children with ML II be treated from 3-6 months of age with Cyclic Intravenous Pamidronate.   We would propose to treat these children until it is clear that their bone disorder has stabilised.   Very few centres will be able to undertake the assessment of these small children as normal ranges for physiological bone measurement are just not available in non- specialised centres.   We therefore need they be studied in specialized centres
Mucolipidosis III 

We would propose that patients with ML III are evaluated at the time of diagnosis.  There is a set of specific bone “bone” tests.   If these bone tests show the osteodystrophy, then we will propose that they are treated with monthly Cyclic Intravenous Pamidronate.  Again it will be important to define the expected outcome.
Trialling Oral Therapies 

It may be that once control of the Metabolic Bone Disease is obtained from the use of Cyclic Intravenous Pamidronate, an oral therapy could be trialled.   At present time there are 2 oral therapies being trialled in children with bone disorders :
i. Aledronate® 

ii. Risedronate ®
There are many important things to take into account such as efficacy, absorbtion and of course side affects.   
Monitoring of these therapies will require bone biopsy.  There are very few centres in the world who are able to process serial bone biopsies.   Thus the need for international investigators to work together to obtain funding so that we find simple ways to monitor therapy. 
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