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• Transmission route for certain 
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environment – human/animal)
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• Transmission route for certain 
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Larsson DGJ, Gaze WH, Laxminarayan R, Topp R. (2023). AMR, One Health and the environment. Nature 
Microbiology. https://doi.org/10.1038/s41564-023-01351-9. Read-only link: https://rdcu.be/c8MpY

AMR* is not a threat to the health of the environment

*Antibiotics (but not the resistance to antibiotics) can be a direct threat to the health of the 
environment, but the evidence for that is still very limited

Common illustration of One Health

https://doi.org/10.1038/s41564-023-01351-9
https://rdcu.be/c8MpY


1. Transmission risks





Globally, antibotic resistance is more strongly linked to 
lack of sanitation than to reported antibiotic use!

Aggregated resistance index

Infrastructure (sanitation control)

Escherichia coli resistance levels for fluoroquinolones and third-generation 
cephalosporins compared with antibiotic consumption

Collignon P, Beggs JJ, Walsh TR, Gandra S, Laxminarayan R. 
Anthropological and socioeconomic factors contributing to 

global antimicrobial resistance: a univariate and multivariable 
analysis. Lancet Planet Health. 2018 Sep;2(9):e398-e405

Mendelson M, Laxminarayan R et al. 2024. Antimicrobial resistance and the great divide: inequity in priorities and agendas 
between the Global North and the Global South threatens global mitigation of antimicrobial resistance. Lancet Global Health. 

doi.org/10.1016/S2214-109X(23)00554-5



Reduce fecal pollution where human exposure is large! 
(and/or reduce human exposure) 

Where are risk for transmission of resistant bacteria highest? 

- Simply measure E coli concentrations
 (resistance analyses adds on the margin)!



2. Evolution risks



The environment harbours an enormous reservoir of resistance 
genes that one by one make their way to pathogens

Lund D, Kieffer N, Parras-Moltó M, Ebmeyer S, Berglund F, Johnning A, Larsson DGJ, Kristiansson E. (2022). Large-scale 
characterization of the macrolide resistome reveals high diversity and several new pathogen-associated genes. Microbial 

Genomics. 8:000770.



Where do antibiotic resistance genes 
become mobile?

- unfolding history through 
comparative genomics points to 

wastewater as an important 
environment!

Berglund F, Ebmeyer S, Kristiansson E, Larsson DGJ. (2023).
 Evidence for wastewaters as environments where mobile antibiotic resistance genes emerge. 

Communications Biology 6: 321. https://doi.org/10.1038/s42003-023-04676-7

https://doi.org/10.1038/s42003-023-04676-7
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Nature Reviews Microbiology. 
DOI: 10.1038/s41579-021-00649-x 

Antibiotics concentrations and risks for selection differ vastly between environments!
Industrial wastewater



https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-
and-health/burden-of-disease/wash-and-antimicrobial-resistance

WHO Guidance on waste and wastewater management in pharmaceutical 
manufacturing with emphasis on antibiotic production

https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/burden-of-disease/wash-and-antimicrobial-resistance
https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/burden-of-disease/wash-and-antimicrobial-resistance


3. Reflection of the regional resistance situation



Both isolate-based and gene-based sewage data may, to 
some extent, reflect the regional clinical antibiotic

resistance situation

For a conceptual comparison between methods, see:
Larsson DGJ, Flach C-F. (2022). Antibiotic resistance in the environment. Nature Reviews Microbiology. DOI: 10.1038/s41579-021-00649-x



Larsson DGJ, Flach C-F. (2022). Antibiotic resistance in the environment. Nature Reviews Microbiology. DOI: 10.1038/s41579-021-00649-x

Comparison of sewage-based resistance surveillance* (gene- or 
isolate-based) with traditional clinical resistance surveillance

* Sewage surveillance with the specific objective to predict the resistance situation in humans



Comparison of sewage-based resistance surveillance* (gene- or 
isolate-based) with traditional clinical resistance surveillance

Larsson DGJ, Flach C-F. (2022). Antibiotic resistance in the environment. Nature Reviews Microbiology. DOI: 10.1038/s41579-021-00649-x

* Sewage surveillance with the specific objective to predict the resistance situation in humans



Greatest potential value in regions with limited or
non-existing, systematic clinical surveillance

Flach CF, Hutinel M, Razavi M, Åhrén C, Larsson DGJ. (2021). Monitoring of hospital sewage shows both promise and limitations as an early-
warning system for carbapenemase-producing Enterobacterales in a low-prevalence setting. Water Research. 200:117261. 

..but anywhere as an early warning system for rare or 
novel forms of resistance



Flach CF, Hutinel M, Razavi M, Åhrén C, Larsson DGJ. (2021). Monitoring of hospital sewage shows both promise and limitations as an early-
warning system for carbapenemase-producing Enterobacterales in a low-prevalence setting. Water Research. 200:117261. 

Huijbers P, Bobis Camacho J, Hutinel M, Larsson DGJ, Flach CF. (2023). Sampling considerations for wastewater surveillance of antibiotic 
resistance in fecal bacteria. International Journal of Environmental Research and Public Health. 20(5):4555



Thank you for listening
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