Preclinical rationale and clinical development of ambroxol in amyotrophic lateral sclerosis (ALS).

Michael Spedding1, Sophia Luikinga2, Alexandre Henriques3, Frédérique René4, Jean-Philippe Loeffler4, Steve Vucic5, Matthew Kiernan6, Bradley Turner2, 1Spedding Research Solutions SAS, Le Vésinet, France), 2Florey Institute of Neuroscience and Mental Health, Victoria, Australia, 3Neurosys, Gardanne, France, 4INSERM U1118, Strasbourg, France, 5Brain and Nerve Research Center, Concord Clinical School, Sydney, Australia, 6NeuRa, Randwick, Australia.
Introduction. More than 50 drugs have failed in ALS, with riluzole offering slight benefit. New approaches are needed. 

Results: Non-lysosomal glucosylceramidase (GBA2) activity was specifically increased 8-10 fold in spinal cord of presymptomatic SOD1G86R mice, increasing ceramide and depleting glucosylceramide and more complex glycosphingolipids (GSLs) including GM1, a neurotrophic GSL, critical for neuromuscular junctions (NMJs)[1]. Glucosylceramidase synthase inhibitors are deleterious in amyotrophic lateral sclerosis (ALS) models, while GBA2 inhibitors are beneficial. Ambroxol is a potent inhibitor of GBA2 while being a chaperone for lysosomal GBA1[1]. The drug was effective in SOD1G86R mice, CHMP2Bintron5 mice and TDP43Q331K mice, by preventing denervation, preserving GM1, with major metabolomic effects on GSL metabolism[2]. Ambroxol is now in phase II for ALS, in Australia, with the study financed by Fight MND (NCT05959850) and is independently in phase II for Lewy Body Dementia and phase III for Parkinson’s disease. The clinical results in ALS should be available for July 2026. The clinical trial (dose progression to 1260mg/day) involves treatment of 40 patients, with 20 untreated, using standard/functional endpoints (Kings staging, MUNIX, split-hand index, grip strength), NfL and metabolomic biomarkers.. 

Conclusions.  Effects on biomarkers such as GSLs and neurofilaments may be crucial for efficacy and further development. The role of, and funding by, patient associations (e.g. Fight MND, Australia) has been critical in facilitating the progress of generic drugs such as ambroxol, which are otherwise difficult to finance[3].
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