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Lateral flow assays for carbapenemase detection 

C: Control 
K: KPC 
O: OXA-48 like 
V: VIM 
I: IMP 
N: NDM 



Lateral flow assays for carbapenemase detection 

The Carba5 principle 
Boutal et al. JAC. 2018. 

Round sticky green ones =  
dangerous beta-lactamase! 

Round red ones =  
Gold nanoparticles! 

Immunochromatographic assay 



Different Lateral flow assays and editions 

Resist-5 O.K.N.V. K-Set 
Resist-4 O.K.N.V. K-Set 

Resist-3 O.K.N. K-Set 

NG-Test CARBA 5 

C: Control 
K: KPC 
O: OXA-48 like 
V: VIM 
I: IMP 
N: NDM 

OXA-163  
– not a real carbapenemase 

86 Dkr. ≈ 
12 € 

135 Dkr. ≈ 
18 € 



 

Coris BioConcept Resist-3/4/5 O.K.N.V. K-Set: 
Detection and characterisation of carbapenemases in Enterobacteriaceae.  

Sensitivity: 100% - Specificity: 100%  

 

 

NGbioTec NG-Test CARBA 5:  
Detection and characterisation of carbapenemases. No limitation regarding species. 

Sensitivity: 100% - Specificity: 100%  

 

  

Lateral flow assays – package insert 



OXA-48 like KPC NDM IMP VIM 

OXA-48 (n = 21) KPC-2 (n = 19) NDM-1 (n = 16) IMP-1 (n = 5) VIM-1 (n = 12)  

OXA-162 (n = 1) KPC-3 (n = 3) NDM-3 IMP-4 VIM-2 (n = 2) 

OXA-181 (n = 3) KPC-4 NDM-4 (n = 2) IMP-6 VIM-4 (n = 2) 

OXA-204 (n = 5) KPC-9 NDM-5 (n = 1) IMP-7 VIM-5 

OXA-232 (n = 2) NDM-6 (n = 1) IMP-8 (n = 5) VIM-19 (n = 1)  

OXA-244 (n = 2) NDM-7 (n = 1) IMP-10 VIM-26 

OXA-245 NDM-8 IMP-11 (n = 1) VIM-27 

OXA-370   NDM-9 (n = 2) IMP-22 VIM-31 

OXA-436     IMP-29 VIM-46 

OXA-484       VIM-51 

OXA-517 (n = 1)       VIM-52 

OXA-519 (n = 1)      IMP-13 VIM-54 

OXA-535 (n = 1)      IMP-14 VIM-56 

        VIM-58 

        VIM-59 

Lateral flow assays – detection of… 

Summary from +10 studies in Enterobacteriaceae, 
Pseudomonas spp. and Acinetobacter spp. (and more)  
with both assays. 



 



Head-to-head test: 

 

Resist-4 O.K.N.V. K-Set versus NG-Test CARBA 5 

 

 

  

Isolates from the NordicAST CPE study 



Resist-4 O.K.N.V. K-Set versus NG-Test CARBA 5 

 

  

Not detected with the  
Resist-4 O.K.N.V. K-Set  

Detected with the NG-Test CARBA 5 
but not the Resist-4 O.K.N.V. K-Set 
- IMP not included  



Limitations (are limited) 

• False-negative results for NDM can occur (Resist-3 O.K.N. K-Set).                                                     
Recommend an inoculum of 1 that is harvested adjacent to an ertapenem or 
meropenem disk and the use of agars with sufficient zinc content to achieve the 
best performance.                                                                                                         
(Saleh et al. JCM 2018) 
 

• IMP-13- and IMP-14-like carbapenemases were not detected (NG-Test CARBA 5).                       
Problems with detecting these IMP variants were also observed during an 
evaluation of the Cepheid XpertVR Carba-R assay.                                             
(Hopkins et al. JAC. 2018) 
 

• VIM-5 variant being undetected, in one P. aeruginosa (Resist-4 O.K.N.V. K-Set).                                                         
(Glupczynski et al. JAC. 2019) 

 
 
 
 
  



Lateral flow assays A new immunochromatographic lateral flow assay was recently described. The 
test is based on immunological capture of epitopes of OXA-48, using colloidal gold nanoparticles 
bound to a nitrocellulose membrane within a lateral flow device. The principle of the test is that 
monoclonal anti-OXA-48 antibodies are selected as specific capture reagents, for direct 
identification OXA-48- like enzymes (42). The assay takes around four minutes, and has been 
evaluated both from colonies and from spiked blood culture bottles (43-46). Recently, a similar 
test for KPC has also been developed, but its robustness has not been evaluated by multiple 
single center studies or one multicenter study (46). 



 

Colonies and directly on blood! 

Wash and spin – very easy 



 



 



 



Summary – lateral flow assays 

Detection (and characterisation) of carbapenemases:  
 

• A positive predictive value of “100%” on colonies, blood and faecal samples (key message) 
 

• Sensitivity less than 100% on blood and faecal samples 
 

• Works for Enterobacteriaceae, Pseudomonas spp. and Acinetobacter spp. 
 

• A valuable supplement in the routine clinical microbiology laboratory (personal opinion) 
 

• Does not detect ALL the different carbapenemases in the world 
 

• Still need regular susceptibility testing 
 

• Epidemiological information is limited  

 
 
 
 
 

 
 
 
 
  

Almost too good to be true? 
… no, not really! 


