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 1 

INTRODUCTION 

Clinical isolates of carbapenem resistant 

Enterobacteriaceae (CRE) by carbapenemase production have 

now spread worldwide. Carbapenemases commonly found in 

these organisms include class A Klebsiella pneumoniae 

carbapenemase (KPC), class B New Delhi metallo-blactamase 

(NDM), imipenemase (IMP) and Verona imipenemase (VIM), 

and class D oxacillinase-48 OXA-48) (Nordmann et al., 2012a). 

Carbapenemase producers notoriously exhibit multidrug 

resistance phenotypes, making treatment of infections extremely 

difficult as they are able to hydrolyze a broad spectrum of β-

lactams including the penicillins, cephalosporins, hospital 

carbapenems and monobactam. They have the potential to spread 

rapidly in environments and cause nosocomial infections with 

high mortality rates (Pitout et al., 2015).  

Molecular detection of carbapenemase genes remains 

high cost and requires special equipment. Phenotypic 

carbapenemase confirmatory tests including the modified 

Hodge test (MHT) and B-lactamase inhibitor-based tests are 

time-consuming (18–24 h).Therefore, rapid and inexpensive 

phenotypic methods for detecting CRE are needed for 

appropriate antimicrobial therapy and infection control 

measures to prevent their dissemination (Poirel et al., 2012; 

Dortet et al., 2014; CLSI, 2018). 


