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The BCT is a biochemical test for rapid detection (<2 h) of carbapenemase production on 
gram-negative bacilli. It is based on in vitro hydrolysis of imipenem by bacterial colonies 
(direct inoculation without prior lyses), which is detected by changes in pH values using the 
indicator bromothymol blue. The principle is also used in a commercially available tablet 
format called Rapid CARB Blue Kit (RCB-Kit) (Rosco Diagnostica A/S, Denmark) 

Objective: to compare the performance of the in-house BCT with the RCB-Kit in detecting 
the presence of carbapenemase-producing gram negative bacilli. 

Methods: A panel of 75 clinical strains (51 Enterobacteriaceae, 14 Pseudomonas spp. and 
10 Acinetobacter spp.) was included. The species identification was confirmed using 
MALDI-TOF (Bruker, Germany). PCR/DNA sequencing was performed to determine 
whether these microorganisms harbored contemporary carbapenemase genes or other 
resistant mechanism responsible of the carbapenem resistance (Table). MICs were 
determined by agar dilution (CLSI). The in-house BCT and the RCB-Kit were performed 
according to the standardized protocols by Pires J. et al. and the manufacturer, 
respectively. Both tests were monitored throughout 2 h incubation. A test was considered 
positive when the first tube (control) remained blue or green and the second tube (reaction) 
changed colour to green/yellow or yellow, respectively. 

Results: Table. Both, the in-house BCT and the RCB-Kit had sensitivity and specificity of 
91% and 100%, respectively. 

Group 
Resistant 
mechanism 

(No.) 

Imipenem MICs 

(in mg/L) 
In-house BCT 
results* 

Rosco Tablets 

RCB-Kit 
results* 

Class A Carbapenemase 

KPC-2 (12) 

KPC-3 (1) 

GES-5 (1) 

Sme-1b (2) 

IMI (1) 

Range: 0.03-
>256 

MIC50: 4 

MIC90: 128 

17/17 16/17 

Class B Carbapenemase 

NDM-1 (8) 

VIM-2 (6) 

VIM-11 (2) 

IMP-13 (2) 

Range: 0.25-
>256 

MIC50:8 

MIC90: >256 

25/25 25/25 



IMP-16 (2) 

IMP-1 (1) 

IMP-8 (1) 

IMP-18 (1) 

VIM-1 (1) 

SPM-1 (1) 

Class D Carbapenemase 

OXA-48 (5) 

OXA-163 (5) 

OXA-247 (2) 

OXA-181 (1) 

Range: 0.12-16 

MIC50: 2 

MIC90:16 
8/13 9/13  

Carbapenemase 
nonproducers 

ESBLs (5) 

AmpCs (5) 

Efflux/porins (5) 

Others (5) 

Range: 0.03-32 

MIC50: 2 

MIC90: 16 
0/20 0/20 

*No. of isolates with a positive test/No. of isolates tested. 

In-house BCT false negative results: one Escherichia coli OXA-48, one E. coli OXA-247, 
three Klebsiella pneumoniae OXA-163. RCB-Kit false negative results: one Pseudomonas 
aeruginosa GES-5, one E. coli OXA-247 and three K. pneumoniae OXA-163. 

Conclusions: in the present study, the in-house BCT and the RCB-Kit had equivalent 
performances in the detecting carbapenemase producers. For labs concerned with the 
widely disseminated KPC and NDM producers, the RCB-Kit could be an accurate and cost-
effective method to rapidly identify these carbapenemases. Both test missed a small 
number of Class D carbapenemase producers, thus, a negative result with either, the in-
house BCT or the RCB-Kit, could require additional testing. The RCB-Kit could become a 
reliable alternative to the in-house prepared BCT and it could be incorporated by routine 
labs attracted to a (more) user-friendly format. 
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