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Antimicrobial Resistance: AMR

◉ Antimicrobial resistance 
(AMR) is a major global threat 
of increasing concern to 
human and animal health. 

◉ It also has implications for 
both food safety and food 
security and the economic 
well being of millions of 
farming households.

◉ Food plays an important role in 
the development and spread of 
AMR.

◉ The presence of AMR 
microorganisms in agricultural 
production systems and food 
chains is a potential route of 
exposure for everyone. 

2



AMR and fish safety

◉ Ingestion of AMR 
organisms via food can, 
if they are pathogenic, 
result in human illnesses 
that might not respond 
to available antibiotic or 
other treatments. 

◉ Example: in freshwater 
fish, antibiotic resistance 
has been observed to 
tetracycline (90.71%) 
followed by ampicillin 
(70%) and amoxicillin-
clavulanic acid (45%) in 
Salmonella spp (Elhadi, 
2014). 
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What accelerates the emergence and spread of AMR?

Poor infection control, inadequate sanitary conditions and 
misused of antimicrobials among others

4



Drivers for 
antimicrobial 
resistance
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(Alison H Holmes, 2015)



Analysis of import notifications in fisheries and 
aquaculture products in the European Union, 

Japan and the United States of America



Classification 
of import notifications
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Import notifications in the 
European Union

Trend analysis 2016 - 2022
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Under the residues of veterinary drugs, 62 import notifications of the 
total 74  cases were due to the presence of antimicrobials, 

representing 84 percent of the import notifications due to residues 

Source: European Commission, 2022 Source: European Commission, 2022
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Import notifications due to the presence of antibiotics in the 
European Union
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Notified antibiotic 

in the European 

Union

2016 2017 2018 2019 2020 2021 2022 Total

Nitrofurans 8 17 13 3 4 3 3 51

Chloramphenicol 1 2 0 1 1 1 0 6

Oxytetracycline 2 0 0 0 0 0 0 2

Doxycycline 1 0 0 0 0 0 0 1

Ofloxacin 0 0 1 0 0 0 0 1

Sulfadiazine 0 0 0 1 0 0 0 1

Total 12 19 14 5 5 4 3 62

Source: European Commission, 2022



Import notifications in 
Japan

Trend analysis 2016 - 2022
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All the residues of veterinary drugs detected were antimicrobials, 
representing 100 percent of the import notifications due to residues of veterinary 

drugs

Source: MHLW, 2022 Source: MHLW, 2022
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Import notifications due to the presence of antibiotics in Japan
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2016 2017 2018 2019 2020 2021 2022 Total
Enrofloxacin 13 11 7 8 8 6 9 62
Furazolidone 9 12 6 6 5 5 10 53
Sulfadiazine 6 3 1 0 0 0 0 10
Chloramphenicol 5 2 1 1 0 0 0 9
Tetracycline 0 3 0 0 0 0 0 3
Oxytetracycline 0 0 0 1 0 0 1 2
Sulfamethoxazole

1 0 0 0 0 0
0

1

Total 34 31 15 16 13 11 20 140

Source: MHLW, 2022



Import notifications in the 
United States of America

Trend analysis 2016 - 2022
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Under the category of residues of veterinary drugs, antibiotics represent 
28 percent of the import notifications due to residues 

Source: FDA, 2022 Source: FDA, 2022
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Import notifications due to the presence of antibiotics in the 
United States of America
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Source: FDA 2022

Notified antibiotic 

in the United States 

of America

2016 2017 2018 2019 2020 2021 2022 Total

Nitrofurans 45 14 21 55 15 42 33 225

Chloramphenicol 19 10 3 5 5 0 5 47

Total 64 24 24 60 20 42 38 272
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Overall conclusions and recommendations 

◉ Importance of a 
“One Health” 
approach

◉ Importance of 
harmonized 
standards for the 
use of 
antimicrobials 
and for the 
establishment of 
MRLs

◉ Need to reduce the use 
of antimicrobials 

◉ Good aquaculture 
practices

◉ Alternative strategies 
(vaccinations, 
probiotics, 
bacteriophages and
herbal extracts, etc.)
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Codex Alimentarius
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https://www.fao.org/in-action/globefish/import-notifications/en/https://www.fao.org/in-action/globefish/countries/en/

Additional resources and information 

https://www.fao.org/in-action/globefish/import-notifications/en/
https://www.fao.org/in-action/globefish/countries/en/


◉ Provides guidance for the 
design and implementation 
of a food control e-
notification system.

◉ Includes the system’s legal 
basis, its structure and 
operational parameters, as 
well as its infrastructure 
and human resource 
requirements.
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It aims at supporting competent 
authorities in improving the 
effectiveness of the control 
measures they are overseeing, 
based on an analysis of their 
specific country situation. 

It discusses the different types of 
approach to managing risks 
related to imported food, and 
provides concrete illustrations of 
how Codex guidelines can be 
implemented in different ways.
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Esther Garrido Gamarro, Fishery Officer, FAO

prepared in collaboration with Giulia Loi

Thank you for your 

attention!

Any questions? 
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