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ABSTRACT 
Carbapenem-resistant  Enterobacteriaceae (CRE) 
are the alarming outcome of an ongoing biological 
arms-race between humans and infectious bacteria. 
Once considered a last resort class of antibiotics, 
carbapenems are now effectively evaded by 

pump upregulation mechanisms. Together, these 
bacterial systems work to reduce the toxicity of 
carbapenems by preventing their entrance into the 
cell. More important is the production of diverse 
classes of carbapenemases, enzymes which 
effectively inactivate carbapenems by hydrolyzing 
the -lactam ring of -lactam antibiotics. The 
various mechanisms of these carbapenemases 
compound the problem of infection treatment to 
a point where drugs are not being developed fast 
enough to counter the rapid evolution of resistance. 
In the face of this antibiotic crisis, it is important 
to focus attention on prevention and detection 
strategies in addition to treatment techniques.
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