MALDI-TOF MASS SPECTROMETRY FOR THE DETECTION OF CARBAPENEMASE PRODUCTION IN GRAM-NEGATIVE BACTERIA

. Unit of Microbiology and Virology, Department of Clinical and Experimental Medicine, University of Parma, Italy.
UNIVERSITA DEGLI STUDI DI PARMA

Table 2. Comparison between the results obtained with the 2 protocols evaluated in the study.

Background. The rapid detection of carbapenemase-producing microorganisms is important

to prevent dissemination of these strains. However, the detection methods for carbapenemase BAA-1705 | BAA-2146 BAA-1706 clinical isolate
producers have not been standardized. In this study, 2 different protocols of meropenem (MEM) Pure MEM | DiakpPc + | blaNDM + Carbapenotlemase blaVIM+
hydrolysis assay by MALDI-TOF mass spectrometry (MS) were applied in order to develop a valid non-producer
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Materials and Methods. The 2 protocols (Table 1, workflow scheme) were initially evaluated (358, 380?/402, 424Da) | ° - o o - - - +

on pure MEM and on 3 Klebsiella pneumoniae ATCC reference strains (strain BAA-1705 Legend. +: presence, -: absence.

blaKPC+; strain BAA-2146 blaNDM+; strain BAA-1706 carbapenemase-non-producer) and on a The Protocol 2 was applied on the 45
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well-characterised blaVIM carbapenemase-producing clinical isolate. After this preliminary ﬂA) Protocol 1 B) clinical isolates and the spectra obtained
evaluation, the most performing protocol was applied on 45 Gram-negative carbapenem non- : o e | | showed the peaks referred to intact
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Microflex LT mass spectrometer (Bruker Daltonics, Germany) were analysed by FlexAnalysis | |i: } Sodea] WAL M the 12 Acinetobacter baumannii strains
software.  § S N oo’ o | e lanalysed, 10 were  carbapemase-

Table 1. Comparison between the 2 protocols for the MEM hydrolysis evaluated in the study. 1| | p][odu:ﬁrg: 1%0 'reveafll_ﬁd after|2h alrc:d _9/18
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The evaluation of different incubation times showed a complete degradation of meropenem after 'gure £. Degradation of M=M by diriérent K. pneumoniae strains at diiierent incubation time. Wio
30 minutes for the KPC-nroducina reference strain and after 1h or 2h for the class B bacteria (A); K. pneumoniae carbapenemase non-producing reference strain (B); K. pneumoniae
u ) P ) ucing _ _ reference strains blakKPC+ (C), blaNDM+ (D) and K. pneumoniae clinical isolate blaVIM+ (E).
carbapenemase-producing strains, NDM and VIM, respectively (Figure 2). Legend. hMEM: hydrolysed meropenem

Conclusion. Only the Protocol 2 for MEM hydrolysis assay by MALDI-TOF MS allowed to detect carbapenemases production in Gram-negative bacteria. The production of carbapenemases was
rapidly (2 h for all species and 4 h for A. baumannii) detected. Moreover, the hydrolysis assay resulted easy to perform and to interpret with a low cost per reaction (less than 1.00 Euro).
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