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A long-awaited tool for
reliable detection of staphylococcal penicillinase

using an innovative fluorogenic biotracer

Céline Dupieux '3, Patricia Martins-Simoes ", Benjamin Youenou "%, Frangois Vandenesch ',

Anne Tristan -3, Frédéric Laurent -3

Centre
International
de Recherche
en Infectiologie

ORSRRPINN  cspicRS CIVLS ' Centre National de Référence des Staphylocoques, Hospices Civils de Lyon, Lyon, France

4l DELYON
oy
R 4

2Service de Bactériologie, Institut des Agents Infectieux, Hospices Civils de Lyon, Lyon, France
3Centre International de Recherche en Infectiologie, Inserm U1111, Université Lyon 1, CNRS UMR5308, ENS de Lyon
Contact: celine.dupieux@chu-lyon.fr

INTRODUCTION AND OBJECTIVE

= Detecting staphylococcal penicillinase remains a challenge. The chromogenic cephalosporin-based beta-lactamase tests lack sensitivity.
= EUCAST recommendations rely on disk diffusion methods: ©° S. aureus: 1U benzylpenicillin disk with zone edge reading after 18h incubation
o S. lugdunensis & S. saprophyticus: penicillin G or ampicillin disk diffusion
* Limitations: ©° inter-reader variability in the zone edge test depending on training
° no available method for the other staphylococcal species

OBJECTIVE: Evaluate the performance of a new fluorogenic biotracer (SmartiD®, 352600-C) developed by MOLSID (Lyon, France)
to detect BlaZ, the B-lactamase produced by staphylococci

METHODS

* Fluorogenic biotracer: 352600-C biotracer (MOLSID), directly incorporated into Mueller-Hinton agar plates
= Culture conditions: 24 h at 37°C
* Fluorescence reading: at4, 6, and 24 h using a 365 nm UV lamp
= Bacterial collection (French national reference centre for staphylococci):
o blaZ-positive (n =124) and blaZ-negative (n = 69)
o 18 species tested: S. aureus (n =100, belonging to 60 Sequence Types) and non-aureus staphylococci (n =93)
= Reference method: molecular detection of the blaZ gene using PCR or WGS

RESULTS

O The MOLSID 352600-C biotracer demonstrated 100% sensitivity and 100% specificity
for detecting B-lactamase activity in staphylococci
after 24 h of culture, regardless of species and beta-lactamase type

Table 1. Sensitivity of the 352600-C biotracer (MOLSID, Lyon) for detecting

blaZ - blaZ + staphylococcal penicillinase in a collection of 193 strains.
_ Positive strains, n (%)
I shincubation 6h incubation 24h incubation
59 (92.2) 62 (96.9) 64 (100)
0 0 0
30 (50.0) 53 (88.3) 60 (100)
0 0 0
89 (71.8) 115 (92.7) 124 (100)
32 (80.0) 37 (92.5) 40 (100)
21 (48.8) 39 (90.7) 43 (100)
Figure 1. Detection of staphylococcal beta-lactamase _ 2; (fg’(')7) 2; (19;3(.)4) 298 (110000)
using the 352600-C biotracer incorporated into MH plates, 3 ((7500)) 3 ((75.0)) A 21003

with fluorescence readlng at 365 nm (UV)' SNA: Staphylococcus non-aureus; blaZ: gene encoding staphylococcal beta-lactamase

Conclusion

= 352600-C biotracer (MOLSID): 100% sensitivity and specificity for the detection of beta-lactamase activity in staphylococci in 24h

= MOLSID provides a reliable tool that would allow clinicians to de-escalate the treatment of staphylococcal infections to penicillin A
(without clavulanate) when the result is negative (i.e., 20-25% of the methicillin-susceptible S. aureus strains)

* This could help reduce the selective pressure caused by the overuse of broad-spectrum penicillin/clavulanate combinations

A reagent using this biotracer (ResiScreen™ Staph) will be commercialized in 2025
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