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Jorge Matheu Alvarez Ernesto Liebana Azucena Mora Wannes Vanderhaeghen

Panel Discussion 14:35 – 14:40

Scientist at Governance,
Coordination and Monitoring
Unit, AMR department, World
Health Organization

BIOHAZ Team Leader at
European Food Safety
Authority 

Full professor of Microbiology
at University of Santiago de
Compostela 

Member of the Scientific
Committee of AESAN (Spanish
Food Safety Agency)

Head of Data Analysis Unit at
AntiMicrobial Consumption and
Resistance in Animals
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Scientist at Governance, Coordination and Monitoring
Unit, AMR department, World Health Organization
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Presentation

BIOHAZ Team Leader at European Food Safety
Authority 
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Azucena Mora

Presentation

Full professor of Microbiology at University of
Santiago de Compostela 
Member of the Scientific Committee of AESAN
(Spanish Food Safety Agency)
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From Farm to Fork: Understanding and Mitigating 

across the Food Chain

Antimicrobial Resistance

Dr. Azucena Mora, Full Professor of Microbiology (USC), Member of the 
Scientific Committeeofthe Spanish Agency for Food Safety & Nutrition 

(AESAN)

Reference Laboratory of E. coli (LREC)
Facultad de Veterinaria de Lugo, USC
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Azucena Mora

FOOD ALERT NETWORKS

24h x 7d = 365 days 

SCIRI
(Spanish rapid & coordinatedsystemfor information exchange) 

SCIRI
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Spanish
zoonosis 

report

EFSA Spain
zoonosis&
AMR report

EU One Health
zoonosis& 

report
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Meeting of the Scientific Committee No. 100

Azucena Mora
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“The farm to Fork Strategy is at the heart of the 

We are moving towards a more healthy and sustainable EU Food system”

EuropeanGreenDeal. 

https://ec.europa.eu/food/horizontal-topics/farm-fork-strategy_en

From Farm to Fork: Understanding Antimicrobial Resistance

Azucena Mora
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Why Escherichia coli? E. coli at the Nexus of One Health and AMR Surveillance

CRÍTICA ALTA MEDIA

Hola, me llamo
Escherichia coli

Total for all 15 pathogens 8. 914. 713

Total cost of foodborne illness estimates for 15 leading foodborne pathogens

Mean estimates, 2018

Cases Cost
Campylobacter spp. (all species)
Clostridium perfringens
Cryptosporidium spp. (all species)
Cyclospora cayetanensis
Listeria monocytogenes
Norovirus
Salmonella (non-typhoidal species)
Shigella (all species)
Shiga toxin-producing Escherichia coli O157 (STEC O157)
non-O157 Shiga toxin-producing Escherichia coli (STEC non-O157)
Toxoplasma gondii
Vibrio parahaemolyticus
Vibrio vulnificus
Vibrio non-cholera species other than V. parahaemolyticus and
V. vulnificus
Yersinia enterocolitica

845.024
965.958
57.616
11.407
1.591

$2.181.485.783
$384.277.856

$58.394.152
$2.571.518

$3.189.686.110
$2.566.984.191
$4.142.179.161

$159.202.402
$311.036.907

$31.701.852
$3.744.008.907

$45.735.332
$359.481.557

5.461.731
1.027.561
131.254
63.153

112.752
86.686
34.664

96

17.56
4
97.65
6

$81.749.064
$313.297.920

$17. 571. 792. 712 Azucena Mora
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AMR in deaths in 2021
4.71 million associated
1.14 million attributable

Global Burden of Disease 2021 Antimicrobial Resistance Collaborators. Global burden of
bacterial antimicrobial resistance 1990–2021: a systematic analysis with forecasts to 2050.
Lancet 2024; 404: 1199-1226. 

Human burden from AMR (GLOBALLY)

AMR burdeninITU in 2019 (GLOBALLY)
0.26 million associated

64.89 thousand deaths attributed

E. coli and K. pneumoniae accounted for more than 50%

Azucena Mora
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Integrated monitoring of 

targets 

antibioresistance and intervention 

fromtheenvironment, to the farm and to the table Azucena Mora
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STEC 

Food
2016

ExPEC 
2010

Wildlife

2014

2007

Integrated monitoring of 

targets 

antibioresistance and intervention 

fromtheenvironment, to the farm and to the table

“from farm to fork to environment”

WE ARE STILL RECOVERING THIS HYBRID
E. COLICLONEINMEAT

Azucena Mora
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FOOD as THE One Health link 
par excellence

8 Spanish supermarkets (2016-2017)

82% samples positive for ESBL-producing Enterobacteriaceae
27% samples positive for ESBL-producingK. pneumoniae(includingST147& ST307)

17% samples positive for potentially uropathogenic E. coli (UPEC)

Azucena Mora
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Uropathogenic capability of animal-derived isolates? 

comparison with those of clinical origin

Azucena Mora
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Presentation
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SEARCH of BIOINDICATORS for AMR SURVEILLANCE and INTERVENTIONS – ONE HEALTH

ITUs: community,
human &

veterinary 
hospitals

Food-producing
animals and derived 

meat products

Blue arrows: antibiotic use
Orange arrows: Flow of AMR (bacteria / MGEs)

Wildlife and
aquatic 

environments

ProyectoNacional RETOSPID2022-143041OB-100

From Farm to Fork: Mitigating Antimicrobial Resistance

Key elements
•MDR commensal & pathogenic E. coli
•MDR K. pneumoniae
•Farm animals
•Meat samples (Pork, Beef, turkey, 

chicken, rabbit)

•Human UTIs
•Companion animal UTIs

•Wild boar (faecal swabs, meat)
•Water from WWTP

Methods
•Conventional Microbiology
•WGS (Illumina, ONT)
•In vitro: celular infections / biofilm

•In vivo virulence: mouse / pig models
Interventions

•
•

One Health vaccines
Phage alternatives

Spain, 2023-2025

Azucena Mora

#EAAD #EAAD2025 #WAAW #WAAW2025 #WorldAMRWeek #AMRWeek

https://www.linkedin.com/search/results/all/?keywords=%23eaad&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23eaad2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23worldamrweek&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23amrweek&origin=HASH_TAG_FROM_FEED


Azucena Mora
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From Farm to Fork: Mitigating Antimicrobial Resistance

MDR K. pneumoniae •ST147 (Human ITU, WW)
•ST307 (Human ITU, game meat) •ST392 (Human
ITU, pet ITU •ST469 (Human ITU, WW) MDR E. coli
•ST131 (Human ITU, game meat, WW) •ST20, ST24
(game meat) •ST34 (Human ITU, WW) •ST73 (Human
ITU, pet ITU, game meat) •ST93 (Human ITU, faecal
wild boar, WW) •ST117 (Human ITU, game meat,
WW) •ST127 (Human ITU, pet ITU, faecal wild boar)
•ST162 (Human ITU, game meat) •ST372 (pet ITU,
WW) •ST410 (Human ITU, WW) •ST744 (game meat,
WW) •ST1236 (Human ITU, faecal wild boar, game
meat) •ST1431 (pet ITU, game meat)

Common targets for:
•
•
•

diagnosis,
prevention,
the reduction of AMR
spread

Principalcomponentanalysis(PCA)
performed on the AMR profile antibiogram

datashowingthatbothpopulationsoverlap

KP
ST45
ST307

Highly similar ESBL/Carba/AmpC genomes.

https://www.linkedin.com/search/results/all/?keywords=%23eaad&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23eaad2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23worldamrweek&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23amrweek&origin=HASH_TAG_FROM_FEED


OUR TAKE-HOME MESSAGETackling AMR requires a Transversal Strategy centered on key indicators

PREVENTION

ALTERNATIVES

SURVEILLANCE

HARMONIZATION

STRATEGIC PILLAR

COMUNICACIÓN &
EDUCACIÓN

Robust, gene-based AMR monitoring to track resistance flow across all sectors.

TRANSVERSAL ACTION ACROSS HUMAN, ANIMAL, & ENVIRONMENTAL HEALTH

Prioritizing measures to achieve NO INFECTIONand reduce the selective pressure on antimicrobials.

Aligning global and regional policies, data collection, and regulatory standards to ensure a coordinated
response.

Fostering integrated knowledge sharing and accountability across governments, industry, and the public to
drive behavioral change.

Investing in new tools, such as diagnostics, enhanced biosecurity, and VACCINATIONstrategiesGLOBALLY.

Azucena Mora

#EAAD #EAAD2025 #WAAW #WAAW2025 #WorldAMRWeek #AMRWeek

https://www.linkedin.com/search/results/all/?keywords=%23eaad&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23eaad2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23worldamrweek&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23amrweek&origin=HASH_TAG_FROM_FEED


Reference Laboratory of E. coli (LREC)
Facultad de Veterinaria de Lugo, USC

“From the farm to the fork, antimicrobial
resistance connects animals, food, and people:
Safeguarding One means protecting All”

Thank you!
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Wannes Vanderhaeghen

Presentation

Head of Data Analysis Unit at AntiMicrobial
Consumption and Resistance in Animals
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Wannes Vanderhaeghen
data Science and analysis unit

https://amcra.be/en/home/

Wannes.vanderhaeghen@amcra.be

info@amcra.be 
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About AMCRA

Non-profit organisation founded in 2012
Board of directors: scientists, veterinarians, farmers, industry

Steering committee: government

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Approach to tackling AMR in the veterinary sector in Belgium
AMCRA central in bottom-up approach

Technical working groups, advising, communication, sensibilisation
Science-based �  discussed �  supported by different stakeholders involved

Sector and government initiatives
Private data-collection of AMU: 

(Veal calves)

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Approach to tackling AMR in the veterinary sector in Belgium

Mix of sector- and government
initiatives

Private data-collection of AMU
Governemental data-collection of AMU: 

AMCRA data science and analysis
Scientific, concerted and uniform approach
for analysis, benchmarking and reporting of
AMU in food producing animals

Farm-level benchmarking reports
National level

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Approach to tackling AMR in the veterinary sector in Belgium

https://www.fagg-
afmps.be/nl/DIERGENEESKUNDIG_gebruik/geneesmiddelen/ge

neesmiddelen/goed_gebruik/Antibiotica_0 

Center of expertise
Antimicrobial Consumption and Resistance in Animals

#EAAD #EAAD2025 #WAAW #WAAW2025 #WorldAMRWeek #AMRWeek

https://www.fagg-afmps.be/nl/DIERGENEESKUNDIG_gebruik/geneesmiddelen/geneesmiddelen/goed_gebruik/Antibiotica_0
https://www.fagg-afmps.be/nl/DIERGENEESKUNDIG_gebruik/geneesmiddelen/geneesmiddelen/goed_gebruik/Antibiotica_0
https://www.fagg-afmps.be/nl/DIERGENEESKUNDIG_gebruik/geneesmiddelen/geneesmiddelen/goed_gebruik/Antibiotica_0
https://www.linkedin.com/search/results/all/?keywords=%23eaad&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23eaad2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23worldamrweek&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23amrweek&origin=HASH_TAG_FROM_FEED


Approach to tackling AMR in the veterinary sector in Belgium

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Approach to tackling
AMR in the veterinary
sector in Belgium

Autoregulation since 2012

Co-regulation since
2016

2021: 1ˢᵗ NAP One-Health AMR

Royal Decree:
Conditions for using CIA’s
Obligatory registration of
AMU in Sanitel-Med

AMCRA
Vision 2020

2016: 1ˢᵗ
Antibiotics
Convention

2021: 2ⁿᵈ
Antibiotics
Convention

Royal Decree :
Conditions for using CIA’s for
all animals
Expansion of Sanitel-Med
species (cattle, turkeys, ..)

Royal Decree ‘Prevention and
fighting AMR’
‘AR coaching’
Measures for farms with high
AMU

AMCRA
Vision 2024

AMCRA
Vision 2030

2026: 3ʳᵈ
Antibiotics
Convention

2ⁿᵈ NAP One-Health
AMR in 2026

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Other approaches are possible…

… and successful
AACTING project/consortium

Connect
Inform
Learn 

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Other national reports on antibacterial sales and/or use in animals 

Recently:

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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International reports on antibacterial sales and/or use in animals 

Center of expertise
Antimicrobial Consumption and Resistance in Animals

#EAAD #EAAD2025 #WAAW #WAAW2025 #WorldAMRWeek #AMRWeek

https://www.linkedin.com/search/results/all/?keywords=%23eaad&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23eaad2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23waaw2025&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23worldamrweek&origin=HASH_TAG_FROM_FEED
https://www.linkedin.com/search/results/all/?keywords=%23amrweek&origin=HASH_TAG_FROM_FEED


(Inter)national reports from One-Health perspective

https://letstalkantibiotics.be/belmap-report/ 

Center of expertise
Antimicrobial Consumption and Resistance in Animals
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Jaisalmer de Frutos Lucas
Policy Manager at EPHA
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Tackling Antimicrobial Resistance in Food Production:
A One Health Perspective

Thank you for attending!
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