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• Public health and clinical response depend on global capacity for disease surveillance

– Real time data sharing, comparison and analysis of data from multiple sources and 

using multiple methodologies

No lack of evidence – lack of action

Courtesy Frank Deege and Frank Aarestrup 
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Current state of play

• WHO, FAO, UNEP, OIE, EFSA and the EC, all emphasized the 

importance of addressing the risks of AMR transmission in the 

environment and to integrate the area in future monitoring 

programs
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Current state of play
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➢ Salmonella

➢ Campylobacter jejuni

➢ indicator E. coli

➢ Specific monitoring
of  ESBL-/AmpC-/CP-
producing E. coli  

2014

20162018

2020

2015

2017

2019

➔ Harmonisation
▪ Susceptibility Testing: microdilution

▪ Set of substances tested and dilution ranges

▪ Interpretative criteria of resistance: ECOFFs

▪ Representative sampling designs

➔ EQA System by EURL-AR
• Regular trainings of NRLs

• Yearly Proficiency Test Trials

• Yearly Confirmatory Testing exercise

… …

▪ In 2021 onwards, AMR monitoring in bacteria
from imported fresh meat from third countries

▪ Yearly EU Summary Report on AMR

Current state of play
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Current state of play

• One Health-based integrated studies and harmonised

environmental AMR monitoring/ surveillance strategies. 

– Priority:

• to optimise suitable sensitive and standarized

methodologies for detection of important ARB/ARGs, 

• To define sampling strategies for the different producing 

environments. 

• Long-term longitudinal cohort studies 

(using quantitative microbiology, metagenomics).

– Priority: 

• Emerging highest priority ARBs/ARGs
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Improving preparedness for AMR - What, Where & How? 

The Lancet 2022 399629-655DOI: (10.1016/S0140-6736(21)02724-0) 
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• Despite the intentions to include the environment official harmonized monitoring of AMR, this 

has only been piloted by the Tripartite study “Tricycle” by WHO, FAO, and OIE focusing on 

monitoring one indicator, single isolates of ESBL producing E. coli across the human, animal 

and environmental sectors

– The Tricycle study collects among others samples of sewage waste water of which a 

subsets of the collected isolates from all sectors are being analysed using comparative 

genomics by whole genome sequencing to detect AMR determinants and clonal 

relatedness.

Surveillance of AMR in food producing environments
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• The matrix of sewage waste water/ manure/ animal feaces has also been used in other AMR 

surveillance attempts using a metagenomic approach. 

• This has also shown promising results detecting all AMR determinants in the complex 

samples and will likely be the genomic approach for the future.

Surveillance of AMR in food producing environments

Average 2016-2018

105 countries, 258 cities, 670 sample
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• Current state of play

– Readiness! – “Better late than never”

• Improving preparedness for AMR - What, Where & How

– What constitutes the risks, Where should be measured, How to measure 

• Surveillance of AMR in food producing environments

– Might be worth to consider the direction by the Tripartite study “Tricycle” focusing on a 

single indicator, ESBL producing E. coli across the human, animal and environmental 

sectors 

• Including the possibility to embark on metagenomics in the future by storing collected 

sewage samples after culturing

– When metagenomics have been proper harmonized and validated

Take home
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READINESS
HARMONIZATION



DTU Fødevareinstituttet26. januar 2021

Prof. Rene S. Hendriksen, PhD

Head of Research Group Global Capacity Building

WHO Collaborating Centre for Antimicrobial Resistance in Food borne Pathogens and 

Genomics

European Union Reference Laboratory for Antimicrobial Resistance

FAO Reference Laboratory for Antimicrobial Resistance

National Food Institute, Technical University of Denmark

rshe@food.dtu.dk

Funded by the European Union

Thank you for your attention
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