22.09.21

SO on the role played by the
environment in the emergence
and spread of antimicrobial
resistance through the food
chain

Beatriz Guerra

EFSA MRA Network

3 Sana

. éfsa

Trusted science for safe food European Food Safety Authority



-7 T

e
e EFSA Journal
SCIENTIFIC OPINION J

ADOPTED: 29 April 2021
doi: 10.2903/j.efsa.2021.6651

Role played by the environment in the emergence and
spread of antimicrobial resistance (AMR) through the food
chain

EFSA Panel on Biological Hazards (BIOHAZ),.

Konstantinos Koutsoumanis, Ana Allende, Avelino Alvarez-Ordonez, Declan Bolton,
Sara Bover-Cid, Marianne Chemaly, Robert Davies, Alessandra De Cesare, Lieve Herman,
Friederike Hilbert, Roland Lindqvist, Maarten Nauta, Giuseppe Ru, Marion Simmons,
Panagiotis Skandamis, Elisabetta Suffredini, Hector Arguello, Thomas Berendonk,

Lina Maria Cavaco, William Gaze, Heike Schmitt, Ed Topp, Beatriz Guerra, Ernesto Liebana,
Pietro Stella and Luisa Peixe

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2021.6651

European Food Safety Authority

In line with the EC AMR Action Plan
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Interpretation of Terms of Reference
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» Food-producing environment: environments where food of animal or non-animal
origin is produced or processed, at both pre-harvest (primary production) and post-
harvest level (processing: e.g. slaughterhouses, processing plants).

= Three food sectors:
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ToR1: Sources and Transmission routes
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ToR1: Plant-based food sources/routes
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e Major transmission route:
faecal matter through
l fertilisation and irrigation.

Processing and distribution

| Heavy metals

&

PLANT-BASED
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ToR1: Terrestrial animals sources/routes
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 Not possible to stablish importance
based on published evidence.

 Limited circumstantial evidence
points to feed and, to a lesser extent,
humans.

( TERRESTRIAL
ANIMALS

' for finishing/laying farm I I



ToR1: Aquaculture
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AMR Sources \
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 Water was the main
transmission route, with
human and animal faecal
material as important
sources.
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ToR2: ARB and ARGs; highest priority,
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— Genys » General factors (AMU, biosecurity,
(Van plasmids in .
Staphylococcus vs Enterococcus) hyg iene... )
— Species
\ fesehn b5ttt Feaeet « Bacterial traits (biofilm, HGT, metal/biocide
i tolerance, etc).
TRANSFORMATION

“— Clone
(MDRinE. coliST131)

TRANSDUCTION
VIA MEMBRAMNE VESICLES

* Replacement of animals, persistent
environmental contamination.

ENVIRONMENTAL BACTERIA

HUMAN/ANIMAL —
BACTERIA

» Microbiota of natural environments (soil,
water) source of genes.

Group 1 ARB (pathogens resistant to last resort AMs): Carbapenem
(CP-R)/ extended-spectrum cephalosporin (ESC-R)/ fluoroquinolone resistant
(FQ-R)/ Multidrug resistant Enterobacterales (e.g. Salmonella, FQ-R
Campylobacter), methicillin-resistant Staphylococcus aureus (MRSA) and
vancomycin-resistant Enterococcus (VRE).

Group 2 ARB (commensals/environmental with mobile ARGs): ESC-R
and FQ-R E. coliand Klebsiella pneumoniae

Highest priority ARGs: ESBLs/blaAmpC, carbapenemases, van, mcr,
cfr/optrA, mecA/C
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ToR3: Mitigation strategies/options

Apart from prudent antimicrobial use (AMU)...

« Correct implementation of effective general measures
(good hygiene practices, biosecurity).

» Biological methodologies focusing on ARB/ ARGs
(e.g. CRISPR-Cas, phages) are in the early phase of
research and development.

» Priority for intervention:
» activities at production stages which can widely
disseminate large numbers ARB/ARGs.
* reducing likelihood of faecal contamination.




ToR3. Mitigation strategies/options
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ﬁ% * Reducing bacterial content of manure, sewage sludge and irrigation water.

PLANT-BASED
FOODS

'(:;_‘!, « Preventing transmission from other animals, dust, feed or surface run-off water.
TERRESTRIAL * Proper implementation of cleaning/disinfection, and hygienic procedures for workers.
ANIMALS

e High quality water by reducing/eliminating contamination with faecal waste.
* Reducing fish feed contamination.

» Post-harvest: proper implementation of food safety management systems (FSMSs).

 Water: wastewater treatment, reducing raw sewage discharges, multiple barrier approach to protect plant production
and aquaculture.



ToR4: Knowledge/ Data gaps,
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Gaps:

Large number of gaps (sources, routes, ARB/ARGs,
effectiveness of mitigation measures).

Most detailed studies in systems/areas not within the EU.
ARB/ARGs, lack of systematic studies (similar sampling,

detection methodologies, etc).

Insufficient data to support assessment of quantitative
Impact of contamination of the EU production environment
on foods or public health.

* Not sufficiently researched.
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e One Health-based integrated studies, harmonised environmental AMR
monitoring/surveillance strategies.
* Priority plants-based and aquaculture sectors.

 Long-term longitudinal cohort studies (using quantitative microbiology,
metagenomics), studies involving environmental exposure of food animals.
* Priority: focus on emerging highest priority ARB/ARGs

» To validate efficacy of practical mitigation methods.
* Priority: e.g. disinfection/decontamination of highest priority ARB/ ARGs,
treatment of faecal waste and wastewater used for fertilisation/irrigation
or processing crops, feed heat treatment

« Studies linked to assessment of the effect of future policy developments (e.qg.
EU Green Deal, Circular Economy, and Veterinary Medicines products
Regulation (EU) 2019/6) affecting food producing environments, AMU and
climate change impacts.
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21-24 Brussels (hybrid on site/on-line conference)

https://www.one2022.eu/
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Thanks for your attention!

Beatriz Guerra

Lead Expert Molecular Epidemiology.
Unit on Biological Hazards and Contaminants (BIOCONTAM)
Department of Risk Assessment and Scientific Assistance (RASA)

e-mail: beatriz.guerra@efsa.europa.eu
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