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Proteus mirabilis E. coli

E. coli E. coli
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No. of 
isolates 

Rapid ESBL NDP test -Lacta test ROSCO ESBL test 30 min. ROSCO ESBL test 2 h. 

ESBL type Species CTX
CTX + 
TZB ITa HMRZ-86 CTX 

CTX + 
TZB ITa CTX 

CTX + 
TZB ITa

CTX-M-1 E. coli 1 + - + + + - + + - + 
P. mirabilis 1 + - + + + - + + - + 
S. enterica 1 + - + + + - + + - + 

CTX-M-2 E. coli 1 + - + + + - + + - + 
K. pneumoniae 1 + - + + + - + + - + 
P. mirabilis 1 + - + + + - + + - + 

CTX-M-3 E. aerogenes 1 + - + + + - + + - + 
E. coli 1 + - + + + - + + - + 

CTX-M-10 E. coli 1 + - + NI - - - + - + 
CTX-M-14 E. coli 2 + - + + + - + + - + 

K. oxytoca 1 + - + + + - + + - + 
CTX-M-15 C. freundii 1 + - + + + - + + - + 

E. coli 5 + - + + + - + + - + 
E. coli 2 + - + + - - - + - + 
E. coli 1 + - + + - - - - - -
K. pneumoniae 3 + - + + + - + + - + 
M. morganii 1 + - + + + - + + - + 
P. mirabilis 1 + - + - - - - - - -

CTX-M-18 E. coli 2 + - + + + - + + - + 
K. pneumoniae 1 + - + + + - + + - + 

CTX-M-19 K. pneumoniae 1 + - + + + - + + - + 
CTX-M-32 E. coli 3 + - + + + - + + - + 
CTX-M-37 E. coli 1 + - + - - - - + - + 

K. pneumoniae 1 + - + + + - + + - + 
           

TEM-3 E. coli 1 + - + + - - - - - -
TEM-12 E. coli 1 - - - - - - - - - -
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TEM-24 E. coli 1 - - - - - - - - - -
TEM-52 K. oxytoca 1 + - + + + - + + - + 

K. pneumoniae 5 + - + + + - + + - + 
SHV-2 E. coli 1 + - + + + - + + - + 
SHV-5 K. pneumoniae 1 - - - + - - - + - + 
SHV-9 S. enterica 1 + - + + - - - + - + 
SHV-12 E. coli 3 + - + + + - + + - + 

E. coli 1 - - - + - - - + - + 
E. aerogenes 2 + - + + + - + + - + 

GES-1 K. pneumoniae 1 + - + NI - - - + - + 
GES-5 E. cloacae 1 + - + NI + - + + - + 
PER-1 E. cloacae 3 + - + + + - + + - + 
PER-1 P. mirabilis 1 + - + + + - + + - + 
PER-1 S. enterica 1 + - + + + - + + - + 
+, color change from red to yellow/orange for the Rapid ESBL NDP test; -, no color change; +, hydrolysis of HMRZ-86 for the ß-Lacta test; NI, not interpretable (color change to orange) 

*An overall positive Rapid ESBL NDP test corresponds to a positive result for CTX hydrolysis and a negative result when tazobactam is added. 

aIT; interpretation of the test 

bThe ß-Lacta test is aimed to detect the activity of all broad-spectrum cephalosporinases 

Shaded symbols highlight the non-expected results 
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TABLE 22.. Detection of non-ESBL-producing isolates using different tests*

Phenotype of -lactam 
resistance

No. of 
isolates 

Rapid ESBL NDP test -Lacta testb ROSCO ESBL test 30 min. ROSCO ESBL test 2 h. 

-Lactamase Species CTX 
CTX + 
TZB ITa HMRZ-86 CTX CTX + TZB ITa CTX 

CTX + 
TZB ITa

No resistance Wild type E. coli 9 - - - - - - - - - -
E. coli 1 - - - - - - - + - +

Penicillinase TEM-1 E. coli 3 - - - - - - - - - - 
OXA-1 E. coli 2 - - - - - - - + - +
Wild type K. pneumoniae 2 - - - - - - - - - - 
IRT-2 K. pneumoniae 1 - - - - - - - - - - 
PSE-1 S. enterica 1 - - - - - - - - - - 

Chromosome-encoded 
cephalosporinase 

Wild type E. cloacae 3 - - - - - - - - - - 
Wild type M. morganii 1 - - - - - - - - - -

 Narrow AmpC E. coli 1 - - - - - - - - - -
Acquired 
cephalosporinase 

DHA-1 E. coli 2 - - - - - - - - - -
K. pneumoniae 1 + + - - + + - + + - 

 DHA-2 K. pneumoniae 1 + + - + - - - - - -
ACC-1 E. coli 1 + + - + + + - + + -

P. mirabilis 1 + + - + + + - + + - 
 CMY-2 E. coli 1 + + - - + + - + + -

K. pneumoniae 1 - - - - + + - + + -
P. mirabilis 1 - - - - - - - - - -
P. vulgaris 1 - - - - - - - - - -

 FOX-5 K. pneumoniae 1 - - - + - - - - - -
Overexpressed 
chromosome-encoded  
cephalosporinase 

C. freundii 1 + + - NI - - - - - -
E. coli 1 - - - - - - - - - -
E. cloacae 1 - - - - - - - - - -

Carbapenemase 
producers 

KPC-2 E. coli 1 + + - + + - + + - +
K. pneumoniae 1 + + - + + - + + - +
S. marcescens 1 + + - + + - + + - +

 NDM-1 E. cloacae 1 + + - + + + - + + -
P. mirabilis 1 - - - - - - - - - -

 NDM-4 E. coli 1 - - - - - - - + - +
 OXA-48 E. coli 1 + + - - + - + + - +

K. pneumoniae 1 + + - NI + - + + - +
 VIM-1 E. coli 1 + + - + + - + + - +

K. pneumoniae 1 + + - + + + - + + -
+, color change from red to yellow/orange; -, no color change; H, hydrolysis of HMRZ-86; NH, no hydrolysis of HMRZ-86; NI, non interpretable (color change to orange) 

*An overall positive Rapid ESBL NDP test corresponds to a positive result for CTX hydrolysis and a negative result when tazobactam is added. 

aIT; interpretation of the test 

bThe ß-Lacta test is aimed to detect the activity of all broad-spectrum cephalosporinases 
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Shaded symbols highlight the non-expected results 
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TABLE 3. Diagnostic parameters of the different tests* 

Diagnostic test parameters Rapid ESBL NDP test -Lacta test Rapid ESBL Screen Kit 30 min Rapid ESBL Screen Kit 2 h 

Sensitivity CTX-M type ESBL 100% 91.4% 82.8% 94.3% 

Sensitivity non CTX-M type ESBL 88% 84% 72% 88.0% 

Global sensitivity ESBL 95.0% 88.0% 80% 91.7% 

Global specifity 100% 70.8% 87% 83% 
*Values are calculated for specific detection of ESBL producers 
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