The repurposing of thioguanine for use in inflammatory bowel disease -  a very long, winding road
Murray L Barclay. Department of Clinical Pharmacology, Christchurch Hospital, and Department of Medicine, University of Otago Christchurch, New Zealand 

Thioguanine was first developed in 1950 by Gertrude Elion and George Hitchings in the USA, for the treatment of leukaemia. 6-mercaptopurine was developed in 1951 and azathioprine in 1960, also for cancer treatment. Ironically, although azathioprine was used for many years in IBD, and more recently 6-MP, TG has emerged as the peak thiopurine, ie. in reverse order to their development. 
There are many metabolites, some toxic, in the thiopurine pathway and use of TG bypasses these. However, one rather poor study in IBD patients in the USA in 2003 suggested severe liver toxicity of TG, which almost completely stopped all use of TG in IBD. However, the Dutch had a strong belief in TG and persisted with a range of studies and a nationwide registry of TG use in IBD. They eventually showed better efficacy, tolerability and safety compared with either AZA or 6-MP. 
The process for registering TG in the Netherlands, and Europe, has been very difficult due to being a generic drug, long out of patent, with little or no financial backing, and little provision or support in the regulations for re-purposing.  The TG registry in the Netherlands has been critical for gaining registration of the medication, mostly to help indicate the safety of TG.  TG is now the first line immunosuppressive medication for IBD in the Netherlands (over 10 years), is becoming (or has become) first-line in New Zealand (over ~4 years), and has pockets of enthusiast use in the UK and Australia. 
Research has shown that TG applied topically to the lining of the GI tract is particularly effective compared to usual systemic exposure.  Rectal administration has been shown to result in rapid efficacy and low toxicity in patients with proctitis. This has now resulted in the development of new rectal and extended-release oral formulations that are being researched and tested in IBD clinical trials in New Zealand.
