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Contrary to the often assumed paradigm that beta-
lactam resistance is generally due to the 
presence/absence of specific beta-lactamases alone, 
mechanisms of resistance to amoxicillin-clavulanate
seen regularly in a large unselected clinical dataset 
were multifactorial, resulting from combinations of 
multi-copy beta-lactamase genes, mutations in 
resistance gene-associated promoters, and inhibitor 
resistance mechanisms. 
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The individual effects of some of these features on 
MIC were small, variable and additive, resulting in 
only minor shifts around clinical breakpoints. This 
potentially explains inconsistencies on repeated 
phenotyping, and may be a consequence of the 
genetic basis of resistance rather than an inherent 
test weakness. 
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A further corollary is that discrepancies between 
genotypic predictions and phenotype are inevitable 
when using susceptible/resistant binary classifications. 
Finally, the phenotypic testing methodology significantly 
affected the magnitude of the effect of these resistance 
features on the MIC. These issues, when combined, 
resulted in inconsistent binary phenotypes despite 
reliable MICs, and consequently led to inevitable 
suboptimal concordance both between different 
phenotypic testing methodologies and also with WGS-
based susceptibility/resistance predictions.
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