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FWD AMR-RefLabCap

• The project is run under a contract with HaDEA on behalf of DG SANTE and in close cooperation with ECDC 

• 4-year project: 2021-2024

• Contractors: 

• Statens Serum Institut (SSI)
• Project leader: Eva Møller Nielsen, Section of Foodborne Infections

• National Food Institute, Technical University of Denmark (DTU)
• René Hendriksen and Birgitte Helwigh, Research group for global capacity building

Provision of EU networking and support for public health reference laboratory 
functions for antimicrobial resistance in Salmonella and Campylobacter in human 
samples

Support countries to enhance the validity and accuracy of surveillance data in order to inform concerted 
actions against AMR at EU level and enable better detection and control of cross border threats to human 
health from AMR
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• Statens Serum Institut (SSI)

• Eva Møller Nielsen: Project manager

• Egle Kudirkiene: Priority countries

• Susanne Schjørring: Network tasks

• Eva Litrup: Methods tasks

• Other team members

• Jeppe Boel

• Malgorzata Ligowska-Marzeta

• Mia Torpdahl

• Karen Loaiza Conza

• Technical University of Denmark (DTU)

• René Hendriksen: Training tasks

• Birgitte Helwigh: Coordination of DTU activities

• Other team members

• Ana Rita Bastos Rebelo

• Jette Sejer Kjeldgaard

• Susanne Karlsmose Pedersen

The tasks are organised in groups/teams:

• Management team

• NRL Network team

• Training team

• Methods team

• Priority countries team

Project team 
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Project activities

• Minimal and optimal requirements for AMR surveillance
• Standard WGS protocol
• Proposal for updated EU protocol for harmonised AMR monitoring
• Model protocol for national surveillance of AMR
• Guidance document on internal quality control schemes

• AMR testing and surveillance
• Outbreak investigations 
• WGS data analysis and interpretation
• Annual ring-trials to assess bioinformatics pipelines
• Annual EQAs: AST, genotypic AMR prediction, etc.

• Action plan development and implementation in priority countries
• Local/regional capacity building support in priority and in additional countries
• Support for national laboratory network establishment

• Annual network meetings
• Workshops 
• Online presentations/discussions
• Email communication, website, slack channel
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EQA vs RingTrial in FWD AMR-RefLabCap

RingTrial1

To investigate the outcome of different databases, 
tools and bioinformatic pipelines used by NRLs and 

enable comparison of their performance in AMR 
gene and point mutation detection

Analyze provided sequences

EQA1-WGS-AMR

To evaluate and ensure the quality and comparability
of the WGS-based data produced by the NRLs

Live bacteria
DNA purification + WGS required
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EQA1-WGS-AMR - First annual in vitro external quality assessement
scheme for WGS-based resistome profiling of Salmonella and 
Campylobacter

- 39 participants invited

- 25 participants submitted results

- 3 Salmonella and 3 Campylobacter strains

- Participants were asked to sequence strains and analyse sequences for 

AMR genes and point mutations 

- Reporting results through an online platform

- Aim of this and following EQAs is to support the further development 

and implementation of WGS in the NRLs and evaluate the quality and 

comparability of the WGS-based data produced
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Salmonella and Campylobacter strain characteristics
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Sequencing QC - Salmonella

Genome size

Contigs

N50
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Sequencing QC - Campylobacter

Genome size

Contigs

N50
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Tools and Databases

ResFinder
DB

AMRFinder
Plus
DB

In house
DB

CARD
DB

BLAST

ARIBA

KMA

AMRFinderPlus

Resistance Gene 
Identifier (RGI)

ResFinder
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Gene detection

Point mutation identification

Tools used for Salmonella gene and point mutation detection
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Gene detection

Point mutation 
identification

Tools used for Campylobacter gene and point mutation detection
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Results – genes Salmonella
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Results – genes Salmonella
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Results – PM Salmonella
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Results – genes Campylobacter
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Results – PM Campylobacter
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RingTrial1 – First annual inter-laboratory ring-trial of 
bioinformatics pipelines for Salmonella and Campylobacter

- 39 participants invited, 23 participants submitted results

- Whole Genome Sequences from 4 Salmonella and 4 Campylobacter strains (fasta

or fastq format)

- Participants were asked to analyse sequences and report antimicrobial

resistance genes and point mutations 

- Reporting results through an online platform

- Aim of this and following ring-trials is to investigate outcome of different

databases, tools and bioinformatic pipelines used by participants and compare

their performance of detection of antimicrobial resistance genes and point 

mutations
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Salmonella and Campylobacter strain characteristics
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Gene detection Point mutation identification

Tools used for Salmonella gene and point mutation detection
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Salmonella gene and point mutation reporting

In general very good performance

Results classified according to databases or database combinations used:

One participant’s result (R18) excluded in the analysis, likely due to submitting the results in the wrong
order – shaded with grey in all tables

ResFinder

ResFinder
and

AMRFinderPlus

CARD and
other databases

22



Salmonella TRING1S-1 - example

Cryptic gene, not 
present in all databases

Not present in 
AMRFinderPlus database 

(considered non-
informative)
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Salmonella TRING1S-2 - example

mcr-9 does not confer resistance
to colistin in over 100 natural mcr-
9+ isolates
(Feldgarden et al 2022)

variant
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Gene detection Point mutation identification

Tools used for Campylobacter gene and point mutation detection
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Campylobacter TRING1C-1 – blaOXA example
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Campylobacter TRING1C-1 – blaOXA example

ResFinder output with reads

ResFinder output with assembly
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Campylobacter TRING1C-1 – point mutations example
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Campylobacter TRING1C-2 – database example

• Difference in reference datasets in blaOXA gene reporting due to differences between databases
• blaOXA in AMRFinderPlus (imperfect match to sequences of, f. ex. blaOXA-193) – potentially

novel
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Campylobacter TRING1C-2 – point mutation example
Not always a clear picture

• 50S L22 A103V mutation  - equally common among resistant and sensitive isolates in a set of 516 
Campylobacter isolates (Dahl et al. 2021)

• Point mutation free text reporting
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Campylobacter TRING1C-4 – nomenclature example

nomenclature

• Genes of aminoglycoside nucleotidyltransferase subfamily (ANT(6)-I) are also known as aminoglycoside
adenyltransferases of the AADE family (Hormeño et al., 2018) - difference in nomenclature between
databases

Best out of 3?
”Average”?

All?
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Conclusions and lessons learned
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• More detailed and clearly formulated questions will help with result analysis
• Completely new reporting system – any suggestions that would make it easier for you..?
• EQA and RingTrial coordinated

• Different input data types (reads vs assemblies)

• Different tools and databases

• Differences in nomenclature in different databases

• Identification of the exact variant through mapping might be difficult if many closely related
variants in the database are present

In general:
Keep your database updated at all times

Small differences were observed due to:

To be expected in the next round:

Overall, the expected targets were identified by participants, but some fine-tuning is needed

• Genes in difficult genomic regions can be potentially missed during assembly

Decide on a strategy when using more than one databases:
• If you merge the output from different databases – be critical and assess the genes individually

– more time consuming
• Use one well curated database and a tool with a clear output



Thank you for your attention!
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Contact us at fwdamr@ssi.dk


