Current Application of Artificial Intelligence in Antimicrobial Susceptibility Testing (AST)
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Artificial intelligence has transformed the way antimicrobial susceptibility testing (AST) is done, allowing faster and accurate detection of which antibiotics will fight a particular bacterial infection using AST. Traditional techniques for performing AST, such as disk diffusion and broth dilution, require bacterial growth (culture) in a lab and then visual examination of the results. While these are suitable methods, they take an excessive amount of time to perform, and consequently, result in delayed patient decisions. With AI, there is no need to have the limitations of culture growth and visual examination for interpreting results. Instead, AI uses machine and deep learning to interpret, correlate, and make the best predictions based on; bacterial growth curves, microscopic images, genomic sequences, and multiple laboratory files of data. AI can make predictions of antibiotic resistance more quickly than traditional methods. For example, AI can provide antibiotic resistance predictions, in some cases, 24 hrs earlier than standard techniques. AI models learn from large datasets of known bacterial behaviour and resistance patterns, as such, AI is able to detect subtle markers that might otherwise be missed by a human rater or technician. By providing better accuracy of diagnosis, faster decisions regarding the appropriate antibiotic will lead to the clinician using fewer broad-spectrum antibiotics, therefore, allowing for better patient care and better support of antimicrobial stewardship programs that assist in slowing the development of antibiotic resistance. The future of AI in AST will likely consist of continuing to improve model interpretability, continue validation across all pathogens, and providing seamless integration of AI into the future of AST.
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