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Outline 

• EURL-AR presentation and tasks 

• EU activities 

• Ring trials for E. coli in EURL-AR network 

• Overview NGS activities at Research group 
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The EURL AR is hosted at DTU Food;  
Research Group of Genomic Epidemiology 

• 37 employees in total excluding student helpers 

• 4 scientists, 2 lab technicians and 1 IT programmer are directly 
involved in the EURL AR 

• The primary task of the Research Group is to conduct targeted 
research in order to predict and prevent infectious diseases 
among people and support the global detection and control with 
a particular focus on antibiotic resistance and foodborne 
diseases 
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The tasks of the EURL-AR  

1. Scientific advice and support to the Commission 
 

2. Co-ordination of National Reference Laboratories and 
provision of technical support 

 

3. Ring trials, comparative testing and quality assurance 
 

4. Confirmatory testing 
 

5. Evaluation and development of analytic methods 

6. Missions 

7. E-learning 
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Scientific advice and support to the 

Commission and others 

5 
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 Co-ordination of National Reference 
Laboratories and provision of technical 
support 

 

 

 

 

 
– Creation of the network of NRL’s 

• The address list 
 

– Workshops 

• One annual workshop next April 2017 

– Training courses aimed at the specific methods to apply in the 
monitoring ( 2016 was training on on selective isolation of presumptive 
ESBL-, AmpC or carbapenemase producing E. coli for specific NRL’s 

–  Site visits 

– Dissemination of knowledge and information 

• Home page: www.eurl-ar.eu   

• Newsletters 

• E-learning course 

– Collection of information on activities at the NRL’s 

• Questionnaires 

 

 

The Tasks of the EURL-AR  

http://www.eurl-ar.eu/
http://www.eurl-ar.eu/
http://www.eurl-ar.eu/
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Work of EURL-AR and the monitoring 
according to EU 652/2013 

 

• Participation in the EFSA Workgroups 

• Scientific advice to the EU Commission and participation on 
the Preparation and discussion of the contents and methods 
used in the regulation 

• Facilitating training 

• Facilitating ring trials 

• Development of methods and confirmatory testing 

 

Thus, the activities aim at implementing, from an analytical 
point of view, the provisions of monitoring of antimicrobial 
resistance set down the EU regulation 652/2013 
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Ring trials (EQAS), comparative testing and  
quality assurance (only EURL, not including 

WHO and GMI trials) 
• Trial 1 (June) 

– Escherichia coli 

– Enterococci (incl ID) 

– Staphylococci incl. MRSA 
 

• Trial 2 (October) 

– Salmonella  

– Campylobacter (incl ID) 

– Genotypic characterization also including detection of ESBL, 
carbapenem, and AmpC genes  
 

• Trial 3 (October, separately) 

– Matrix EQAS- qualitative detection of ESBL , AmpC or carbapenemase 
producing E. coli from a matrix of caecal and meat samples. The 
EQAS in 2016 had focus on chicken samples whereas 2017 will be on 
pig / pork and cattle / beef samples. 
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• To have laboratories evaluate their performance of antimicrobial 
susceptibility testing (AST) 

 

• To assess the quality of AST in European reference laboratories 

 

• To improve the quality of monitoring data to EFSA 

 

• To identify challenges within the area of AST 

 

• To evaluate the effect of training courses 

 

Objectives of the EQAS 
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Protocols and relevant documents 
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The Database 

• Results and comments 
submitted through a 
web-based data entry 
program, using individual 
login 

 

• individual evaluation 
reports – not instantly 
due to accreditation 

 

• Summary reports of the 
performance of the 
network (for 
administrators) 
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 Confirmatory testing and quality assurance 
 
 • Confirmatory testing 

– Confirmation of results and characterization of monitoring 
isolates  with WGS 

 

• Evaluation and development of analytic methods 

– Establishing reference strain collections for relevant 
research and requests 

– Methods for detection of relevant resistances- very focused 
on the needs in monitoring. 

 

 

The tasks of the EURL-AR  
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• Reference strain collection 

– Available for NRL’s on request incl. most relevant ATCC reference strains 
(original stock) 

– In 2016, to provide a set of new internal reference strains more resistant 
than the E. coli ATCC 25922 allowing for a better quality assessment of 
the EUVSEC and EUVSEC2 but also EUVENC and EUCAMP2 MIC plates  

 

• Interpretative criteria 

– Continue the work on the protocols for detection ESBL- or AmpC- 
or carbapenemase producing E. coli (updates and QC schemes) 

 

• Evaluate procedures and methodologies for quantification ESBL- or 
AmpC- or carbapenemase producing E. coli 

 

• Collaborate with EUCAST and EFSA to provide missing ECOFF data 

• WGS analyses (Campy project, among other) 

Evaluation and development of  
analytic methods 
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Workshop’s / Training courses 
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• Some NRL’s and 3rd countries such as candidate countries might have a 
need for special assistance in the implementation of the EC action plan 
on AMR 

– 1 - 2 visits per year since 2006 

– 3 days agenda – lab / theoretical lectures 

– Summary report shared with MS and EC 

– Follow up on corrective actions 

 

Missions for specific assistance to individual 
laboratories (site visits) 
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E-learning  : 
 https://www.coursera.org/learn/antimicrobial-resistance  

 
Course page with course contents and information: 

Right now 
7774 
registered 
learners 

>150 
countries 
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Video lectures 

With quizzes, 
discussion forums, 
etc 

Learning Materials 
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•Accredited methods (relevant for the EQAS):  
– ‘MIC testing’ according to EN/ISO 17025 

– ‘Provider of EQAS (serotyping and AR)’ according to ILAC G13 
(International Laboratory Accreditation Cooperation) 

•International standards/guidelines 
– ISO (International Organization for Standardization) 

– CLSI (Clinical and Laboratory Standards Institute)  

– EUCAST (The European Committee on Antimicrobial Susceptibility Testing 
– www.eucast.org) 

Quality Assurance of the EQAS 

http://www.eucast.org/
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Use of WGS data … 

• Data can be used to look look for a number of species through DNA 
identification, confirm species of isolates, look for new res/ virulence 
genes and other known factors and  several typing methods 

• Very quick response ( thousands of isolates run in short time) 

• Look for genes that relate to previously known genes (%) 

• Possibilites of taking findings into functional studies (assays) 
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Relevant projects/Activities ongoing at our 
Research group 

• WHO AMR and WHO CC- Training and proficency testing including 
serotyping Salmonella, AST of Salmonella and Campy and as part of GMI 
and WHO CC  proficency testing of WGS 

– Dry lab – data analysis 

– DNA samples- sequencing 

– Isolates 

  

• COMPARE- EUROPE – Horizon 2020 project aiming at data sharing and 
quick detection of outbreaks. aim to share knowledge across time and 
worldwide.  

 

• ENGAGE- project aimed at training and enahnce capacities of WGS in 
EU- EFSA funded- include training as twinning and courses and 
proficiency testing 

 

• EFFORT- Project lead by Utrecht university and focused on AMR in 
animals and food chain farm to fork approach- using metagenomics 
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WGS data and data share makes things 
fast and global!!! 

June/ July- guidance at EU / WHO level 
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CGE tools 

• Species Identification (16S and Kmer finder) 

• Virulence finder 

• Serotype finder 

• Plasmid finder 

• Typing  and phylogeny ( in silico serotyping, MLST, pMLST, plasmid 
replicon typing, SNP analysis tools CSI phylogeny… 

• Single service and batch upload tools to analyse own data (upload 
metadata together with DNA sequences) 

• My Database finder- to find other sequences not included in the 
remaining tools 

• Metagenomic tools- MG mapper… 

 

• https://cge.cbs.dtu.dk/services/ 

 

https://cge.cbs.dtu.dk/services/
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Future School 

Modified from Didelot et al., 2012. 

4-6 hours 

No isolation required! 
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Petersen, TN, Rasmussen, S, 
Hasman, H, Carøe, C, Bælum, J, 
Schultz, AC, Bergmark, L, 
Svendsen, CA, Lund, O, Sicheritz-
Pontén, T & Aarestrup, FM 2015, 
'Meta-genomic analysis of toilet 
waste from long distance flights; a 
step towards global surveillance of 

infectious diseases and 

antimicrobial resistance'Scientific 
Reports, vol 5, 
11444., 10.1038/srep11444 
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Metagenomics analysis –  

Quantification of all bacterial and virus including  
AMR genes for surveillance 

 

Nordahl Petersen T et al. 2015. Sci Rep.  
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Disease hotspot surveillance  -  
Slumcity of Kibera in Nairobi, Kenya 
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Disease hotspot surveillance  -  
Slumcity of Kibera, Nairobi, Kenya 

 
• Monitoring the vulnerable populations of Kibera 

– Collected 2 sewage samples every day for 3 months 

 

• Demonstrate the application of using a metagenomics approach 

– to detect potential disease outbreaks  

– to develop corresponding intervention and prevention 
strategies 

 

• Apply a temporal metagenomics analysis to identify and quantify 
human pathogens including bacteria and associated antimicrobial 
resistance, virus, and parasites 

– correlate with the disease trends from collected syndromic 
surveillance data and visits to the clinic 

 

• Currently working with EBI to share data 

– PRJEB13833 - Kibera Sewage Project  
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Global sewage surveillance - 2016 
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Global sewage surveillance - 2016 
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• Information about presence and distribution of (pathogenic) bacteria, 
virus and parasites on a global scale 

 

• A proof-of-concept of large-scale population surveillance using state-of-
the-art technologies, metagenomics 

– Provide better and faster detection and control of health risks 

– Potentially reduce morbidity and mortality through rapid disease 
detection 

– Reduce development of antimicrobial resistance. 

– Improve treatment outcome and minimize disease spread 

 

• Sample processing - Samples are divided into fractions 

– 250 ml for DNA (bacteria / virus / parasites) & RNA (virus)extraction 

– 250 ml for bacterial plasmid purification 

– 150 - 400 ml for Residue analysis 

 

• PRJEB13831 - Global Sewage Project (Currently working with EBI to 
share data among COMPARE partners before release) 

Global sewage surveillance - 2016 
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Copenhagen according to sewage - 
2016 

“Real time” sharing of data: PRJEB13832 - Copenhagen Sewage Project 
(public – instant release of data) 

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN2yy9PZ7scCFarAcgoda8ID9A&url=http://www.sansebio.dk/lib_9.htm&psig=AFQjCNG3AAYjpYbrG6BHxnJFZ0Z_-u21xg&ust=1442051234486882
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• Project start: 23-11-2015  

 

• Samples are collected weekly - 80 samples till 02-05-2016 

– 3 sewage treatment plants:  

• Avedøre (12 samples)   

• Damhusåen (35 samples)   

• Lynetten (33 samples)  

 

• Samples are picked up every two weeks and brought to DTU and 
processed within a week (turnaround time 3 weeks) 

– 250 ml for DNA (bacteria / virus / parasites) & RNA 
(virus)extraction 

– 250 ml for bacterial plasmid purification 

 

• Sequenced in-house by MiSeq 

– The sequences are uploaded to EBI directly after sequencing 

 

Copenhagen according to sewage - 
2016 
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Thank you!! 

 

From the EURL-AR team and our network 


