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Introduction. The link between anticholinergic use and non-specific adverse outcomes (e.g., delirium, cognitive decline, increased fall risk, urinary retention and dry mouth) is well established. Numerous tools have been developed to assess anticholinergic burden, each attempting to quantify cumulative exposure, focusing on central +/- peripheral anticholinergic effects. Despite these efforts, a universally accepted gold standard remains elusive. Definitions of what constitutes an anticholinergic agent vary widely, particularly regarding medications with weak anticholinergic properties. Further, most existing scales are based partly on expert consensus with limited robust in vitro or in vivo evidence, highlighting a critical gap in both clinical utility and scientific rigor.
Aims. To molecularly define anticholinergic effect using a systems pharmacology approach. 
Methods. High quality (experimentally validated) drug-protein interaction and human protein-protein interactome data was extracted from databases and literature. Using the human interactome as a framework, distance between drug targets and cholinergic proteins were calculated. For all metrics tested, a larger value indicates a greater separation within the interactome network. These network distance-based metrics were compared against the scale-determined anticholinergic scores. Further, other parameters, including blood-brain barrier (BBB) permeability and brain protein expression data, were incorporated to improve network modelling performance for central anticholinergic effects. 
Results. The brain-specific human interactome, consisting of 15,896 proteins connected across 322,709 links, was constructed. A total of 527 drugs listed in 6 anticholinergic scales (AAS, ABC, ACB, ADS, ALS and ARS) were assessed. Various different distance metrics all separated true positives (overactive bladder anticholinergics, tricyclic antidepressants, and sedating antihistamines) from true negatives (bisphosphonates, statins, ACE inhibitors and DOACs). Generally across all scales, a negative association was observed between the scale-determined anticholinergic scores and the network-based metrics. 
Discussion. Network-based molecular assessment of anticholinergics may be a useful approach to assess the anticholinergic properties of medications, enabling molecular-based consolidation of various scales. 
