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Rapid molecular detection of ESBL gene variants with a novel ligation-dependent real-time PCR
R.H.T. Nijhuis*, P.H.M. Savelkoul, A.A. van Zwet (Velp, Amsterdam, NL)
Objectives: Extended spectrum beta-lactamases (ESBLs) are emerging worldwide. Rapid and adequate ESBL
detection is desired for both infection control measures as well as for the choice of correct antimicrobial
therapy. In this study we compared a new rapid ligation-dependent Real Time PCR to detect the most prevalent
ESBLs TEM, SHV and CTX-M to a phenotypic confirmatory method. Moreover, we evaluated the turn-aroundtime (TAT) of both methods. Methods: From June-October 2011 all Gram-negative ESBL positive strains from
clinical specimens based on VITEK2 results were collected and tested using the phenotypic combination disk
test (CDT) and ligation-dependent Real Time PCR (Checkpoints, Wageningen, The Netherlands). Per patient
only the first of each putative ESBL-positive species was included. Discrepant results were analyzed using the
Check-MDR CT103 assay (Checkpoints) which is able to detect most prevalent ESBLs, pAmpCs and
carbapenemases. All isolates, in the period August-October, which were selected for the Real Time PCR and
tested in de CDT on the same day (Monday-Thursday starting 11:00hr) were used to compare the TAT. Results:
Of the 197 putative ESBL-producing isolates 106 (53.8%) and 93 (47.2%) were positive using the CDT and
Real Time PCR, respectively. Fifteen discrepancies were found of which 14 were phenotypical ESBL positive
and genotypical ESBL negative. In 12 discrepancies, the Real Time PCR results were confirmed with the
CT103. In one strain the CT103 could not be interpreted because of lack of control spots. The remaining two
discrepancies were repeated in the Real Time PCR and detected ESBL positive, comparable to the CDT. The
mean TAT of the CDT and Real Time PCR was comparable (24hr 14min and 25hr 11min resp.). Of all 62
isolates of which the TAT was evaluated, 23.4% could gain results within the same day using Real Time PCR.
In contrast, CDT results only were available the next day because of the overnight incubation step. Conclusion:
The ligation-dependent Real Time PCR can easily be executed on present instruments and reduces the TAT and
contamination compared to micro-array analysis or PCR followed by electrophoresis. This assay appeared to be
an extremely accurate method to detect TEM, SHV and CTX-M ESBLs rapidly. In fact, with some minor
adjustments in the laboratory workflow this system will provide ESBL results within the same day, making this
assay a good solution to the desire for a rapid and accurate ESBL detection method.

