‘ Screening for carbapenemase-producing E. coli and K. pneumoniae in freshwater,
bathing water and hospital continuums, and determination of the
carbapenemases (blaypy, blakpc, blapya.qs blayy, bla,p) by antibiogram, real-time

menusceniiae  PCR, immunochromatographic tests and whole genome sequencing

de service public

L. Crettels’2, N. Burlion', E. Delrée', A-F. Mouchette', D. Thiry?
- 1 Department of Microbiology, ISSeP, Scientific Institute of Public Service, Liege, Belgium
’ L I EG E 2 Veterinary Bacteriology, Department of Infectious and Parasitic Diseases, Faculty of Veterinary Medicine, Centre for Fundamental and Applied Research for Animals and Health (FARAH), ULiege

;& universitt BACKGROUND AND OBJECTIVES

Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pneumoniae) belong to Enterobacteriales and are present in the intestinal tract of warm-
blooded animals. They could be released in the environment through their faeces.

The presence of enteric bacteria in aquatic environments represents a problem of public health, especially due to the fact that such bacteria can
carry resistances to antibiotics. Aquatic systems can then become a vector of spreading of antimicrobial resistance (AR) through the environment.
This study focused on carbapenemase (CPE)-producing E. coli and K. pneumoniae in the aquatic environment. Carbapenem resistance is a
major concern, as this class of antibiotics, belonging to the B-lactam family, is used as a last resort molecule in hospitals in human medicine.
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R Figure 2. 3 techniques were used for the etermination of CPE genes : phenolypic, genolypic and immunochromatographic tests
» Sequencing
A subset of isolates (11 E. coli et 15 K. pneumoniae CPE) were selected for Whole Genome Sequencing (WGS)
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'J Hospital D - WWTP - Sambre river 1 1 8 | 12tetr | ESU - Ruisseau do Sainte- o86H18 | 38 X
Total 24 27 9 1440/1r ESU - Hain a Tubize E. coli 0105:H10 | 607 x
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= Autre 23 |OUTY1ml/4r| Output WWTP Embourg E. coli 018:H7 1463 X
24 |OUTY1mI/3b| Output WWTP Embourg O2afg 512 X
25 |OUTm-c/10b| Output WWTP Montignies |K. 10/03/03a| 147 X
26 | CHUg/1b Hospital C K13/01 540
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24 CPE E. coli and 27 CPE K. pneumoniae were isolated from surface water and hospital continuums. No strains could be isolated from bathing waters, which indicates their
good quality. The work involved in isolating and confirming the bacterial species is fastidious, especially for K. pneumoniae, for which there is no selective culture.

Of the 24 CPE E. coli, 20 strains, including 16 isolates from the effluent from hospital A, possessed the blaxpc gene. The 4 other CPE E. coli had the blagy, 45 gene. For the
27 K. pneumoniae isolated, 11 isolates had the blaxpc gene, 9 the blapy, 45 gene, one blayp,,, one blay,,and 5 had none of the genes tested.

Phenotypic tests were compared with genotypic tests to identify the main genes coding for carbapenemases (blaypy, blakpe, blapgxaqs blayy, blaypgenes) and with rapid
immunochromatographic tests. The results obtained with these 3 tests were consistent.

26 strains were sequenced and all possessed CPE genes - blaypc.3 (n=14), blagya.ss (N=9), blapgya 44 (N=1), blayy, (n=1) and blayp,.s (n=1) - mostly coupled to ESBL-
encoding genes.Three E. coli CPE serotype O18:H7 ST 1463 were found in the effluent of hospital A, at the output of the Embourg WWTP and in the Meuse river in Liege.
The spread of this strain in surface water from the effluent of Hospital A is clearly demonstrated, showing that hospital effluents and WWTP contribute to the dissemination of
AR bacteria in the aquatic environment. This study show that E. coli and K. pneumoniae CPE are present in the Belgian aquatic environment.



