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Environmental Dimensions of Antimicrobial Resistance
Summary for Policymakers

https://www.unep.org/resources/report/summary-policymakers-environmental-dimensions-antimicrobial-resistance


Environmental – Aquaculture Interactions

Inputs

Stock/fry
Water
Feed
Treatment 

Water
Fish
Waste

Outputs



Water sources
• Ground water
• Surface water
• Proximity to sewage
• Water treatments 

Stock
• Prior antibiotic 

treatment of 
brood stock

• Water at 
hatchery

Feed (unintentional 
exposure) 
• Contamination with 

resistant organisms
• Contamination of feed 

with antimicrobial 
residues

Antimicrobial 
Treatment
• In feed
• In water
• Bath
• Flow through

Inputs to aquaculture



Increasing Risk

Water sources for aquaculture 



Microbial Ecology volume 57, pages151–159 (2009)

Vibrio vulnificus in marine environment

https://link.springer.com/journal/248


Treatment
• Setteling
• Composting
• UV
• Chemical

Outputs from aquaculture



Medicated feed contaminates the 
environment when not consumed.

Active metabolites or antibiotic 
residues are also excreted in 
waste, and are dependent upon:

• Fish species
• Antimicrobial class 
• Water temperature 

Example – antimicrobial treatment in feed



Prevalence reports 
of resistant 
microorganisms  
and antimicrobials in 
water

Prevalence reports 
of resistant 
microorganisms,  
and antimicrobials  
in sediments

Environmental contamination surrounding aquaculture sites



• November:  47% (38 sites) 
positive 

• July: 75% (38 sites) 
positive

• Including ponds (P)  and 
surrounding water (S)

Water, Air, & Soil Pollution volume 229, Article number: 249 (2018) 

Antimicrobials (sulphonamides) in water



https://doi.org/10.1016/j.jhazmat.2021.126572

Resistant microorganisms (bacteria) in water

https://doi.org/10.1016/j.jhazmat.2021.126572


https://doi.org/10.1016/j.scitotenv.2021.151190

Medicated feeds – environmental impacts
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6.1.7 Have risk assessments been 
conducted? Discharges from intensive 
aquatic animal production (liquid and 
solid waste)

6.2.7 Are there legislation and/or 
regulation and policies to mitigate risks? 
Discharges from intensive aquatic 
animal production (liquid and solid 
waste)

Tracking Antimicrobial Resistance Country Self Assessment Survey
TrACSS 2022



TrACSS 2022, Environment Sector, Question 6.1.7 



TrACSS 2022, Environment Sector, Question 6.2.7 



Question 6.1.7 Have risk assessments 
been conducted? Discharges from 
intensive aquatic animal production (liquid 
and solid waste)

Questions 6.2.7 Are there legislation 
and/or regulation and policies to mitigate 
risks? Discharges from intensive aquatic 
animal production (liquid and solid 
waste)

TrACSS 2022 Environment Section 6 

https://amrcountryprogress.org/
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Question 6.3 Is there a system for 
regular monitoring (passive 
surveillance) of antimicrobial 
compounds and their metabolites 
(or residues) and resistant bacteria 
or antimicrobial resistance genes 
(ARGs) in water quality?

Yes
14%

No
77%

No Response 
9%

WATER QUALITY

TrACSS 2022 Environment Section 6 



Antimicrobial Resistance is a Global Crisis. 

There is no time to waste.



Thank you

Susan Vaughn Grooters
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