
  Real-time PCR in vitro diagnostic assay for qualitative detection and differentiation of  

5 most often carbapenemases: KPC, VIM, IMP, NDM and OXA48 in clinical samples

  TaqMan technology (target specific dual labeled oligonucleotide probes)

   Validated for use on QIAGEN Rotor-Gene and Cepheid SmartCycler

   2 associated channels: FAM, Cy3

  Positive, negative and internal positive controls included

  Recommended samples: blood cultures 

  Nucleic acid extraction performed with QIAGEN QIAamp DNA Mini Kit or  

Sacace DNA-sorb-B kit (not included)

   CE IVD marked

   25 tests in the kit (Cat. No.: RT-REZ1-025) 
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Klebsiella pneumoniae carbapenemases (KPC) are class A and group 
2f β-lactamases that can hydrolyze penicillins, cephalosporins, 
monobactams, and carbapenem. KPC β-lactamases are inhibited by 
clavulanic acid and are generally considered plasmid mediated.
Although predominant in Klebsiella pneumoniae, KPC β-lactamases 
have also been discovered in other gram-negative rods, especially 
in species from Enterobacteriaceae, such as Escherichia coli, Entero-

bacter spp., Salmonella enterica, K. oxytoca and Citrobacter freundii. 
In addition, KPC-2 was isolated from Pseudomonas aeruginosa in 
Colombia in 2006
"KPC-producing bacteria have demonstrated a remarkable ability to 
disseminate with interfacility, interstate, and international transmis-
sion having been documented." CDC 2008-R-24.

Carbapenemhydrolyzing enzymes of the VIMtype (VIM-1, VIM-2, 
VIM-3, VIM-4, VIM-5, and VIM-6) are new molecular class B metallo-
beta-lactamases. These enzymes have recently been identified in 
carbapenem-resistant isolates of Pseudomonas aeruginosa and 
other gram-negative nonfermenters from European countries in the 
Mediterranean basin as well as in Far East countries (Korea, Taiwan, 
and Singapore) and the United States. Similar to blaIMP, blaVIM 
genes are located on mobile gene cassettes inserted in the variable 
regions of integrons (1), a condition  that provides a wide potential 

for expression and dissemination in gram-negative pathogens. 
VIM enzymes possess the broadest range of substrate hydrolysis 
and can degrade virtually all b-lactams, except monobactams. 
IMP-1 is notable for its special character, in that it is hardly blocked 
by b-lactamase inhibitors such as clavulanate, sulbactam, and 
tazobactam. Therefore, strains producing IMP-1 are difficult to 
control with b-lactams and related drugs in combination.  All IMP type 
metallo–b-lactamases (IMP-1, -2,-5, -6, -11) are also being reported 
with increasing frequency. 

The New Delhi metallo-beta-lactamase (NDM-1) is a novel type of 
MBL named after the city of origin, which has been recently criticized, 
following a common practice with transferable MBLs since VIM-1 
was named after Verona, Italy. NDM-1 was first reported in 2009 in 
a Swedish patient of Indian origin, who travelled to New Delhi and 
acquired a urinary tract infection due to a carbapenem-resistant 
K. pneumoniae strain resistant to all antibiotics tested except 
colistin. Faecal samples collected from this patient during his stay 
at the nursing home yielded an NDM-1 positive E. coli as well. The  
NDM-1 encoding gene is located on different large plasmids that are 
easily transferable to susceptible bacterias. These plasmids also 
harbour genes conferring resistance to almost all antibiotics, thus 
making their rapid dissemination in clinically relevant bacteria a 
serious threat for therapy. Following this first case, sporadic cases of 

infection due to NDM positive bacteria have been detected, including 
an E. coli from blood cultures of a patient of Indian origin in the United 
Kingdom, etc. Moreover, the NDM-1 spread poses, once again, at 
least four major problems frequently highlighted when dealing with 
MBLs [1], namely: (i) the lack of a routine standardized phenotypic 
test for MBL detection; (ii) the consequent probable high prevalence 
of unrecognized asymptomatic carriers, allowing an international 
dissemination of such bacteria;
(iii) the scarcity of available effective antibiotics so far, and (iv) the 
possibility to disseminate in many different Gramnegative bacteria. 
Molecular methods, especially real-time PCR, should be used for the 
detection of this specific carbapenemase-encoding gene to limit the 
propagation and dissemination of these resistances.
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Carbapenems are the last resort in treating many serious gram-negative infections. However, production of these enzymes results in resis-
tance to penicillins, cephalosporins (i.e., cefepime, ceftriaxone), carbapenems (i.e., meropenem, ertapenem), and aztreonam, thereby making 
these pathogens truly multidrug-resistant and making their treatment very challenging. Thus, in order to limit the spread of these serious 
pathogens, rapid detection, followed by implementation of adequate infection control methods, is essential.
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