Received Date : 31-Jan-2014
Revised Date : 25-Apr-2014
Accepted Date : 05-May-2014
Article type  : Invited Review

Detection of carbapenemases in Enterobacteriaceae: a challenge for diagnostic

microbiological laboratories

Jaroslav Hrabak, Eva Chudackova, Costas C. Papagiannitsis
Department of Microbiology, Faculty of Medicine and University Hospital in Plzen, Charles

University in Prague, Plzeri 304 60, Czech Republic

Running title: Carbapenemase detection

Correspondent footnote: Jaroslav Hrabdk, Ph.D., Department of Microbiology, Faculty of
Medicine and University Hospital in Plzen, Alej Svobody 80, 304 60 Plzen, Czech Republic,

Jaroslav.Hrabak@Ifp.cuni.cz, Tel.: +420 603 113 354, FAX: +420 377 103 250

Keywords: carabpenemase; Enterobacteriaceae; beta-lactamase; detection; Carba NP; MALDI-

TOF MS

Acknowledgments: We thank to Pavla Urbaskova for critical reading of the manuscript and

useful comments. Jaroslav Hrabak and Eva Chudackova were partially supported by the

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as doi:
10.1111/1469-0691.12678

This article is protected by copyright. All rights reserved.



research project grants NT11032-6/2010 from the Ministry of Health of the Czech Republic and
by the Charles University Research Fund (project number P36). Costas C. Papagiannitsis was
supported by the project: ,Support of establishment, development, and mobility of quality
research teams at the Charles University”, registration number CZ.1.07/2.3.00/30.0022,
financed by The Education for Competitiveness Operational Programme (ECOP) funded by the

ESF and the government budget of the Czech Republic.

ABSTRACT

Carbapenemase-producing bacteria have been spread all over the world the last period.
Infections caused by those bacteria are difficult to threat. Therefore, there is an urgent need for
an accurate and fast diagnosis of carbapenemases in diagnostic laboratories. In this review, we
summarized screening methods for suspected isolates, direct assays for confirmation
carbapenemase activity (e.g., Carba NP test, MALDI-TOF MS carbapenem-hydrolysis assay),
inhibitor-based methods for carbapenemase classification and molecular genetic techniques for
precise identification of carbapenemase genes. We also proposed a workflow for

carbapenemase identification in diagnostic laboratories.

INTRODUCTION

The progress in human medicine, especially in surgery, transplantatology, neonatology,
haemato-oncology and intensive medicine has been redeemed by prolonged hospitalization,
excessive and long term antibiotic treatment of patients enfeebled by immunodeficiencies and

invasive procedures. In the environment of intensive care units (ICUs), incubators and haemato-
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