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Aquired class B ß-lactamases  

VIM family 

IMP family 
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 Resistance genes including 

-9 ß-lactamase genes including -3 
carbapenemase gene and 1 ESBL gene 
 -16S RNA methylase gene 
 -Rifampicin ribosylation gene  
 -Chloramphenicol acetylase  
 -Point mutation in gyrases 
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Infections with NDM producers 

Asymptomatic colonisation 

Wound infection / Diabetic foot 

Lower urinary tract infection 

Upper urinary tract infection 

Intra-abdominal / pelvic infection 

Nosocomial pneumonia / VAP 

Bacteraemia / septicaemia 

Neurosurgical meningitis 

SEVERITY 

E. coli, Klebsiella, Enterobacter, Serratia, Citrobacter, Pseudomonas, Acinetobacter 
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K.pneumoniae 

E.coli 

OXA-48  

E.coli OXA-48 : 7 

K.pneumoniae OXA-48 : 20  



 



 



  Susceptibilitiy testing 

K. pneumoniae NDM-1 E. coli NDM-1 



imipenem    meropenem 

MIC (mg/L) 

S. marcescens 
IMP-type    32 - >128     128 - >128 

VIM-type 64                      64 

Enterobacter 

Citrobacter 

E. coli 

S. flexneri 

IMP-type  0.25 - 8        0.25 - 8 

VIM-type    1 - 8          0.5 - 4 

K. pneumoniae 
IMP-type 0.25 - >128     0.25 - 64 

VIM-type  2                    0.5 

Heterogeneous expression of metallo-
carbapenemases in Enterobacteriaceae 

NDM-type 

NDM-type  1.5->32        2->32 

 0.75->32        2->32 

CLSI                                                                  ≤ 1 / ≥4          ≤ 1/ ≥4                 

EUCAST                                                            ≤ 2/ >8           ≤ 2/ >8                                     
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False positive; A. baumanniii 
Enterobacter sp…  



Hodge test 



Molecular tests - PCR- Sequencing; 
Gold Standard  

http://images.google.co.uk/imgres?imgurl=http://www.roche-as.es/themes/theme_standard/images/instrumentacion/lightcycler480_titulo2.jpg&imgrefurl=http://www.roche-as.es/themes/theme_standard/static_content_seccion_3_instrumentacion2.php&usg=__TmAmKDGsvWcV_mOg_5nZladu3bY=&h=591&w=776&sz=59&hl=en&start=8&um=1&tbnid=oo6_8unD5gwTsM:&tbnh=108&tbnw=142&prev=/images?q=lightcycler+480&hl=en&rlz=1T4WZPA_enGB313GB313&sa=N&um=1


Detection of carriers: stools 



Detection of carbapenemase producers 
                 in stools  

CHROMagar KPC 

Selector: CARBAPENEM 

                 ++ 

 

ChromID ESBL bioMerieux 

Selector : CEPHALOSPORIN 

                 +++ 

 



Real-Time PCR for detection of  

NDM-1-carbapenemase gene from stools 

Highly specific and sensitive qPCR (limit of detection +/-101 bacteria / 100 mg of 
stool 
 => use of enrichment culture (increased detection?) 
 
Useful tool for outbreak management (rapid cohorting of patients, infection control 
measure evaluation, ….) 
 
At least as sensitive as culture on stool samples,  
 but 4h turn around time vs 48h-72h for culture 
 
Needs to be evaluated on rectal swabs &/ in outbreak situation. Extraction can be 
automated 





Espèces et mécanismes 

1 épisode = 1 ou plusieurs cas  

67 épisodes = 193 cas (infectés ou colonisés) 



• Lien avec un pays étranger pour 53 épisodes 

14 épisodes sans lien avec un pays étranger, OXA-48 pour 12  
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OXA 48 
NDM 
KPC 

VIM 
OXA 48 
NDM 
KPC 

Ile de France : 
32/52 (62%) 





 



Take home message 

 
 

- Increase prevalence of carbapenemase producers worldwide 
 

- Carbapenemase producers; multiplicity of clones and of 
genetic vectors 
 

- Multidrug resistance and pandrug resistance  
- Reversion of multidrug resistance in Gram negatives; 

uncommon 
 

- Difficult detection; a need for rapid identification 
techniques 

- Nosocomial outbreaks are reported worldwide with all types 
of carbapenemase producers 
 

- Spread of carbapenemase producers (NDM, OXA-48) in the 
community is an important source of concern 

- An urgent need for new drugs for this next decade 
 
 

 
 

 
 

 
 



Carbapenemases; a nightmare !  


