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Rapid detection of bacterial resistance to β-lactam antibiotics using liquid chromatography – tandem 
mass spectrometry
Michael Thompson and Niall Crawley
University of Toronto, Canada

Antibiotic susceptibility testing (AST) can involve 
automated platforms that produce results in 10 hours 

following bacterial colony growth. However, AST may require 
10-72 hours before definitive, individualized treatment can 
begin. An assay was developed for the detection of bacterial 
resistance due to enzymatic degradation of β-lactam 
antibiotics with the goal of designing a liquid chromatography 
– tandem mass spectrometry acquisition method capable of 
performing AST at an accelerated rate in comparison to the 
current standards. The assay consisted of a one-hour bacterial 
incubation with a multiplexed panel of ampicillin, cefazolin, 
cefotaxime, and imipenem at 0.5 μg/mL, and a concurrent 
incubation of cefoxitin at 2 μg/mL. The assay used the extent 
of antibiotic hydrolysis as a means of measuring resistance 
quantitatively. Hydrolysis percentages were obtained by 
chromatographic peak area integration. The assay could 
differentiate between three types of β-lactamase enzymes: 
carbapenemases, Class A β-lactamases and Class C Amp C 
β-lactamases. An antibiotic resistance profile for a single 

clinical isolate could be obtained in 2 hours and 35 minutes 
following bacterial colony growth. 
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