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AMR as One Health Problem
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“a cross-cutting and systemic approach to 
health based on the fact that human 
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“a cross-cutting and systemic approach to 
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Source: Adapted from Jones et al. (2013) as used in www.unep.org/resources/report/
preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and 

http://www.unep.org/resources/report/
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Source: FAO
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Companion animals and AMR
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Very low level of MRSA causing 
disease in animals (1.5 or 4.0 %)

MRSA from dogs, horses, cats 
and one kangaroo while none 

came from livestock

Companion animals and MRSA



Page 11The University of Sydney Norris et al., PLoS One. 2019;14(10):e0223534. doi: 10.1371/journal.pone.0223534.

Companion animal veterinarians and AMR
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Non-typhoidal Salmonella and AMR in TZ and Kenya

Crump et al., Clin Infect Dis. 2020 Aug 10:ciaa1153. doi: 10.1093/cid/ciaa1153. 
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Non-typhoidal Salmonella and AMR in Vietnam

Parisi et al.,  Infect Genet Evol. 2020 Nov;85:104534. doi: 10.1016/j.meegid.2020.104534. 
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– Urban Zoo project - Nairobi

• 99 households

• 321 human samples

• 633 animal samples

– AMR prevalence

• Highest in human samples

• Lowest in ruminant samples

Coliforms and AMR in Kenya

Muloi et al., Int J Antimicrob Agents. 2019;54(5):531-537
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– NTS, TZ: “Human and poultry isolates bore more AMR”
– NTS, VN: “Animal NTS explains the full extent of AMR in human NTS infections”

– Coliforms, KE: “no evidence to suggest that keeping livestock, when treated as a 
single risk factor, contributed significantly to the burden of AMR in humans”

– Coliforms, TZ: “When cultural and ecological conditions favour bacterial 
transmission, there is a high likelihood that people will harbour AMR bacteria 
irrespective of antimicrobial use practices”

– Different countries/hosts/authors → evidence/interpretations/implications
– How is that “One” Health?

The role of animals as source of AMR
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How do we measure AMR?
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How do we measure AMR?

Evelyn Simak/Texel ewe and twin lambs/CC BY-SA 2.0 https://www.nadis.org.uk/



Page 18The University of Sydney

How do we measure AMR?

Holt et al. PNAS 2015;112(27):E3574-81.
doi: 10.1073/pnas.1501049112.

Noyes et al. Sci Rep. 2016;6:24645.
doi: 10.1038/srep24645. .
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How do we  measure AMR

Clinical breakpoints 
or epidemiological

cut-off values?

Concentrations or 
categories?

Standard criteria or 
bespoke criteria?

CLSI, EUCAST?

Human criteria, animal criteria, 
environmental criteria?

Genotypes 
or 

phenotypes?
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A sheep in wolf’s clothing?
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Staphylococcus aureus: EUCAST versus sheep
Epidemiological 
cut-off (ECOFF)

Wild-type isolates 
(normal distribution)

Non-WT isolates 
(below ECOFF)

Silva et al. PLoS One. 2020;15(9):e0238708. doi: 10.1371/journal.pone.0238708.
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Staphylococcus aureus: EUCAST versus sheep
Epidemiological
cut-off (ECOFF)

Wild-type isolates 
(normal distribution)Non-WT isolates 

(below ECOFF)

What about this 
normal distribution?

WT or non-WT?
Silva et al. PLoS One. 2020;15(9):e0238708. doi: 10.1371/journal.pone.0238708.
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Bespoke ruminant ECOFFs?

Dias et al. Res Microbiol. 2015;166(7):584-93. 
doi: 10.1016/j.resmic.2015.03.006.

Silva et al. PLoS One. 2020;15(9):e0238708. 
doi: 10.1371/journal.pone.0238708.
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Class/compound EUCAST 
clinical breakpoint

EUCAST
ECOFF

COWT
from NRI

Cephalosporin

Cefoxitine (2nd gen) 0.8% 0.8% 0.8%

Ceftiofur (3rd gen) 0% Not defined 0%

Cefotaxime (3rd gen) 0% 3.1% 1.5%

Ceftazidime (3rd gen) 0.8% 14.6% 0.8%

Tetracyclines

Oxytetracycline 11.5% Not defined 13.1%

Tetracycline 11.5% Not defined 16.6%

Carbapenems

Imipenem 0% 15.4% 0%

Why does it matter? – Policy-based evidence making

* EUCAST = European Committee on Antimicrobial Susceptibility Testing; ** ECOFF = ecological cut-off value; 
***NRI = Normalised Resistance Interpretation; Kronval & Smith, APMIS. 2016;124(12):1023-1030. doi: 

10.1111/apm.12624
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Sheep are not a problem

Sheep are not a problem
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– AMR is found in humans, animals and the environment
– Who gets it from whom, and how it is a One Health problem, is open to 

interpretation

– The role of monogastric species or life stages may differ from ruminants’ role
– Aquaculture and companion animal species are not adequately captured in 

current One Health understandings/activities

– What you put in is what comes out
– The process from “in” to “out” can be conducted in many ways
– What comes out can be interpreted in many ways

Key points
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