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Summary of Results (2022 data)
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Term of Reference, EURL-AR

The EURL-AR will provide confirmatory testing on bacterial isolates of relevance

upon request by the NRLs, the European Commission and EFSA:

« To support the activities related to the implementation of the Decision
2013/652/EU

« To confirm the AMR phenotypes observed by MSs

« To determine the AMR genotypes and to evaluate phenotype-genotype

concordance

Relevant Material Transfer Agreements (MTAs) between the EURL and MSs

ensure the legal aspects of strain ownership.

October 2024 EFSA Confirmatory Testing Exercise 2022
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Workflow for the confirmatory testing activities

Isolates Strains Strains
selection received cultured
MIC determination

1SO 20776-1:2020

Other tools (optional)

MSs purity check and re-testing.
Feedback to MSs MSs decide to correct/delete data
in the EFSA database.
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Distribution of the Selected Isolates by Country of
Isolation

EFSA requested a total of &‘“ Q
362 isolates from 27 MSs -

o 273 Escherichia coli
28 Salmonella

22 Campylobacter jejuni

« 38 Campylobacter coli S -

« 1 Staphylococcus aureus
(MRSA)

© GeoNames, Microsoft, OpenStreetMap, TomTom
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Reasons for selection of isolates by EFSA

E. coli and Salmonella

ESBL 212
MDR 208
COL-R 11

AZI-R (with ESBL profile) 9
AmpC (FOX MIC >or=16) 9
ETP-R + MER-S + IMI-S 15

IMI-R + MER-S 6
ETP-R + MER-R 1
MER-R

ETP-R

TGC-R + TET-S 10

October 2024 Technical University of Denmark

Most isolates were chosen based on more than 1 criteria

Selection criteria used for E. coli and Salmonella isolates

MDR

16
TecR +TET-S ol = Salmonella
ETP-R B
MEROR [l
ETP-R+ MERO-R |1
IMI-R + MERO-S
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E. coli and Salmonella isolates In the 2022
confirmatory testing exercise

* A total of 301 isolates from 27 countries Q‘ Q
were selected by EFSA

mE. coli Salmonella

» 8 wrong isolate/contaminated

273

258

* 5 not received
* 1 non-viable

» The remaining 287 isolates (95%) were
tested by broth microdilution (panel
EUVSEC2 and EUVSEC?3)

> 259 were Escherichia coli = —

» 28 were Salmonella enterica * After sequencing 3 E. coli = were classified as Klebsiella or Yersinia

October 2024 Technical University of Denmark EFSA Confirmatory Testing Exercise 2022
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Reasons for selection of isolates by EFSA

_ Some isolates were chosen based
CampyIObaCter (n_60) on more than 1 criteria Included

for the
m Campylobacter jejuni  m Campylobacter coli flrSt tlme
in 2022
ERTA-R 25
ERY-R 18
ERY-R2* 7
GENERY1-R 1
MDR 13 14
* Isolates exhibiting high-level resistance to 2
10
Erythromycin (MIC=512 mg/L)* considered .
only when there are no ERY-resistant isolates I

MDR ERTA-R ERY-R ERY-R2 GENERY1-R

meeting the criterion H-ERY-R MDR, Multidrug resistance; ERTA, Ertapenem; ERY, Erythromycin; GEN, Gentamycin

October 2024 Technical University of Denmark EFSA Confirmatory Testing Exercise 2022
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Campylobacter jejuni and Campylobacter coli In
the 2022 confirmatory testing exercise

« A total of 60 isolates from 22 countries were
selected by EFSA

* 4 wrong isolates

m Campylobacter coli Campylobacter jejuni

38

(E. coli, Enterococcus, Staphylococcus)

32

* 4 not received
* 2 non-viable

* The remaining 50 isolates (83%) were tested
by broth microdilution (panel EUCAMP3)

» 32 were Campylobacter coli m i - --

REQUESTED WRONG ISOLATE ~ NOT RECEIVED  NON -VIABLE |  RECEIVED

> 18 were Campylobacter jejuni* * After sequencing 3 C. jejuni = were classified as C. coli

October 2024 EFSA Confirmatory Testing Exercise 2022
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October 2024

Methicillin-resistant Staphylococcus aureus in the
2022 confirmatory testing exercise

 Atotal of 1 isolate from 1 MS was selected by EFSA

* The isolate was sequenced by 2x150bp lllumina NextSeqg500 platform

»The selection criteria was based on the reporting of a spa-type 6268 not

previously associated with MRSA isolates

After sequencing the isolate
was identified as MRSA
(carrying mecA gene) but as
spa-type 16228 (previously
associated with MRSA)

Technical University of Denmark

R SpaServer.ridom.de
Spa Server

Overview Ridom SpaServer: spa-16228
Home

Background ‘Spa-type: ‘t6228

Server Policy Repeat succession: |35-25-34-24-25

Frequency: 0.00 %

Database Joeney

F Total strains: 5

requencies

Spa-types Strain records: 2

Repeats

Strain Records
Contact

Privacy Policy SpaServer Accession Isolation year |Submission year Coumry"MRSAJ‘MSSA MLST ||Association |Reliability Sub
Imprint 944172010 2010 Germany|[MRSA excellent
\ 934012010 |[2010 Germany|MRSA \ excellent ||

EFSA Confirmatory Testing Exercise 2022
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Comparison of Phenotypes at MS and EURL

221/337 (66%) isolates were in fully agreement

FULLY AGREEMENT PHENOTYPES AT EURL AND MS

 l|dentical R/S phenotypes

172

according to the applied
ECOFFs

 MICs values were within the

acceptable deviation of the

38

method (i.e., within £ 1 step

dilution difference)

E. COLI SALMONELLA CAMPYLOBACTER
66% 39% 76%
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Comparison of Phenotypes at MS and EURL

77/337 (23%) isolates showed discrepancies within the acceptable deviation

) . PHENOTYPES WITHIN ACCEPTABLE DEVIATION
« No change In categorization ==

but > 1 step dilution difference

« Change in categorization = but

no change in selection criteria

(exception  ceftazidime and

cefotazime)

10

Retesting by MS is optional . cous SALMONELLA CAMPYLOBACTER

23% 29% 20%
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Comparison of Phenotypes at MS and EURL

39/337 (11%)) isolates showed discrepancies above the acceptable deviation.

PHENOTYPES ABOVE ACCEPTABLE DEVIATION

« Change in categorization =

28

change in selection criteria

« Change in categorization = no TGC R—S (n=8 isolate,
. . . . borderline EFSA
change in selection criteria, but ECOFF=0.5 mg/L)
more than 1 antimicrobial ERT R—$ (n=1 isolate)

ERY R—S (n=1 isolate)

[+)]

aﬁ:e Cted More than 1 antimicrobial

affected (n=1 isolate)

~

MS re ueSted to reteSt! E. COLI SALMONELLA CAMPYLECTER

11% 32% 4%
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Overview of Phenotype-Genotype Concordance

232/259 E. coli (90%) and 19/28 Salmonella (68%) isolates demonstrated concordance

between phenotype and genotype at the EURL and/or NRL

« E. coli (main exceptions):
« 1 isolate with mcr-1.1 (perfect match) but without
COL-R (MIC=1 mg/L)
« 5/18 isolates with mph(A) but without AZI-R
(MIC=4-16 mg/L; EFSA ECOFF=16 mg/L)
« 2 isolates AZI-R with unknown mechanisms

« Salmonella (exceptions):
* 9isolates TGC-R with unknown mechanisms

COL-R (MIC<1 mg/L; EFSA ECOFF=2 mgiL)

« 1 isolate with mcr-9.1 (perfect match) but without

Journal of
Antimicrobial
Chemotherapy

Mirena et al. 2024

J Antimicrob Chemother 2024; 79: 1657-1667
https://doi.org/10.1093/jac/dkae161 Advance Access publication 22 May 2024

Azithromycin resistance in Escherichia coli and Salmonella
from food-producing animals and meat in Europe

1S26 IRR mphR(A) binding site

— Box-35 Box-10 RBS
TTTGERACAGTGEE > =~ enenmsnsnme sowmenin GTTACATTTAGGTGGCTAAACCCGTCAAGCCCTCAGGAGTGAATC
TTTGCAACAGTGCC === === = = == = = = = = o e e e e e e o = ATC

ISEcp1-blaCTX-M-1
transposition unit

Interpretation of mph(A)-mediated phenotypes in
Enterobacterales requires consideration of the

entire mph(A) operon and its regulatory region

October 2024

Technical University of Denmark

EFSA Confirmatory Testing Exercise 2022



=
—]
—

W

Phenotype-Genotype Concordance (ESBL, AmpC)

In E. coli and Salmonella, the presence of ESBLs or AmpC (alone or in association) was almost

always associated with a resistance phenotype = except for 2 E. coli isolates

 E. coli:
« 185/259 (71%) of isolates carrying ESBL

* 40/259 (15%) of isolates carrying AmpC
(88% blagyy.,, less frequent blapy,; and
mutations ampC-promoter n.-42C>T)

+ Salmonella:
« 4/28 (14%) of isolates carrying ESBL
« 8/28 (29%) of isolates carrying AmpC

(100% carrying blacyy.,)

Distribution of ESBLs genes among E. coli and Salmonella

10 20 30 40 50 60

October 2024

Technical University of Denmark
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Phenotype-Genotype Concordance (WGS Data)

Carbapenemases were only detected in 5 E. coli isolates = their presence was almost always

associated with a resistance phenotype

MS 1
MS 1
MS 2
MS 2
MS 2

10

173
174
175

154
216
5229
5229

blayy.1
blayy.1

blayy.1

*
blagya.181

*
blagya 181

Plasmid
Plasmid
Plasmid
Chromosome

Chromosome

IncN

IncN

Unknown
rep_cluster_1195

rep_cluster_1195

* In the 2 isolates carrying blagya.15; @ Wild-type/susceptible phenotype was observed for imipenem (MIC=0.25-0.5 mg/L; EUCAST ECOFF=0.5

mg/L).

** Clustering and reconstruction of plasmids from draft assemblies was performed using MOB-Recon package from the MOB-Suite v3.1.0 tool.

Technical University of Denmark
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Phenotype-Genotype Concordance (WGS Data)

39/50 Campylobacter isolates (78%) demonstrated concordance between phenotype and

genotype at the EURL and/or NRL

* Tet raCyC | i n e reS i S t an C e : J Antimicrob Chemother 2014; 69: 1215-1223 JA?:{{::]?égbiql

doi:10.1093/jac/dkt515 Advance Access publication 9 January 2014 Chemotherupy

« 1 isolate TET-R with unknown/not described

A single nucleotide in the promoter region modulates the expression
mechanism of the p-lactamase OXA-61 in Campylobacter jejuni

Ximin Zeng, Samantha Brown, Barbara Gillespie and Jun Lin*

« 1 isolate with tet(O) but without TET-R

- Ertapenem resistance: All ETP-R and 4 ETP-S isolates carried

' tation in th t ' fth
« 9 isolates ETP-R (MIC=2-24 mg/L; EFSA a mutation in the promoter region of the

bIaOXA_61 gene (bIaOXA_6l_G'57T)

ECOFF=0.5 mg/L) with unknown mechanism

Technical University of Denmark EFSA Confirmatory Testing Exercise 2022
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Phenotype-Genotype Concordance (WGS Data)

Recent data suggest that CARBA-R in Campylobacter can result from a cumulative effect of

multiple resistance mechanisms

Recurrent Campylobacter jejuni Infections with In Vivo Selection
of Resistance to Macrolides and Carbapenems: Molecular
Characterization of Resistance Determinants

Alexandra Nunes,*® (Ménica Oleastro,’ Frederico Alves,** Nadia Liassine, David M. Lowe, Lucie Benejat,® Astrid Ducounau,® Mutations
Quentin Jehanne,® Vitor Borges,” (” Joao Paulo Gomes,* Gauri Godbole,’ Lehours Philippe®? )
In porA
Development of Meropenem Resistance in a and cme

Multidrug-Resistant Campylobacter coli Strain Causing genes?

Recurrent Bacteremia in a Hematological Malignancy
Patient

Maria Bonilla-Moreno,® Miriam Torrecillas,? Julia Laporte-Amargos,” Aida Gonzalez-Diaz,>* Alberto Mussetti,>*
Fe Tubau,* Carlota Gudiol,”*f M. Angeles Dominguez,**f Sara Marti,*“* Graciela Rodriguez-Sevilla,”
Carmen Ardanuy®“®
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Phenotypic-Genotypic Profiles versus Selection
Criteria

E. coli and Salmonella
Profile Selected Concordance
criteria Campylobacter

ESBL 209 (99%)
AZM-R (with ESBL profile) 9 9 (100%) criteria
AmpC (FOXMIC >or=16) 9 9 (100%) ERT-R 25 20 (80%)
ETP-R + MER-S + IMI-S 15 4/15 (27%) ERY-R 18 18 (100%)
IMI-R + MER-S 6 0 (0%)

ERY-R2* 7 6 (86%)
ETP-R + MER-R 1 1 (100%)
MER-R g 4 (50%) GENERY1-R 1 1 (100%)
ETP-R 6 5 (83%)

TGC-R + TET-S 10 0 (0%)

October 2024 Technical University of Denmark EFSA Confirmatory Testing Exercise 2022
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Final Words...

Thanks to all NRLs and EFSA for the collaboration!

« Thanks to our lab technicians at DTU, especially Birthe and Elif, for all the

work done in the lab!
« Thanks to Lauge for the initial bioinformatic analysis!

« Thanks to René and Jette for the patience, and support in the genotype and

phenotype discussion!

October 2024 echnical n EFSA Confirmatory Testing Exercise 2022
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Thank you for your attention! &

Open to questions/comments/suggestions

JOANA MOURAO

EURL-AR
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