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 Abstract 

Infection diagnostics in intensive care units (ICUs) rely on traditional culture-based methods and 
molecular assays like based on polymerase chain reaction, which are time-consuming or prone to false 
positives, respectively. These limitations can delay critical treatment and contribute to the rise of 
antibiotic-resistant pathogens. This study evaluated Fourier Transform Infrared Spectroscopy 
combined with machine learning to predict the infection, based on serum analysis of ICU patients. 
Three patients’ groups were examined: those with COVID-19, those without, and a mixed group. 
Models developed, accurately distinguished bacterial and fungal infections from non-infections (AUCs 
0.87-0.95), discriminated bacterial from  fungal infections (AUCs 0.99-1.00), and for bacterial infections 
identified infection locations (AUCs 0.95-1.00), and distinguished bacterial gram types (AUCs 1.00). 
Discrimination of bacterial species was exploratory due to limited samples, showing varied sensitivity 
(0.20-1.00) and specificity (0.65-1.00). All these results point to a high potential for rapid, precise 
diagnostics of infection among critically ill patients at ICUs, reducing reliance on broad-spectrum 
antibiotics and enhancing more precise therapy, thereby improving patient outcomes. 
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