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• AMR not a significant clinical problem in 

veterinary medicine (yet)

• Estimate <1% of AMR human infections 

traced to agricultural origins

• A paradox exists:

• Increasing public/scientific concern about 

transmission of AMR from animals to people

• Main driver of AMR in people remains the use 

of antimicrobials in human medicine

Setting the scene
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Bacterial infection

• UK data

• Pneumonia: ~45,000 deaths/year

• Bloodstream infections: ~40,000 deaths/year

• Urinary Tract Infections: ~100,000 cases/year

• Surgical Site Infections: ~4% of all operations

• The majority of these infections are opportunistic and 

many caused by the patient’s own E. coli.
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Johnson et al., 2008 

J Clin Micro 46 4078-82

E. coli spreads in families…



International travel
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Archilla et al. 2016, Lancet Infect Dis.

• 34% of 1847 travellers acquired resistant E. coli 

during international travel

• Antibiotic use during travel increased risk

• 11% remained colonised at 12 months

• (Asymptomatic) onward transmission found in 

8% of 168 household members



Antibiotic dosing speeds up acquisition of 

resistant bacteria from the environment



Antibiotic resistance is not just selected by 

antibiotic use



Transmission

• Transfer to humans from food-producing 

animals is rare

• Through food? 

• Through environment?

• Through pets?

• Transfer of genes is possible

Antimicrobial Resistance Force



9Food, animals and the 

environment as sources of normal 

flora E. coli



10Food, animals and the 

environment as sources of normal 

flora E. coli

• ≈50,000 E. coli in 1 gram cattle feces

• Legal limit for E. coli in 1 ml of raw milk 

is 100 cfu

• Colonisation of human gut with animal E. coli 

requires swallowing 10,000,000 bacteria

• Eating ≈200 grams of feces
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Recent studies

• No significant sharing of E. coli or mobile 

resistance genes between humans & farm 

animals

• Suggests zoonotic transmission rare at best (~1%)

• However no close geographical clustering
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Recent studies

• Evidence of zoonotic transmission of 

resistant E. coli between chicken meat 

sold in local stores and human flora

• Geographical clustering, however

• Humans handle meat during processing!
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One Health Selection and 

Transmission of Antimicrobial 

Resistance project 



One Health questions

• What are the risk factors for acquisition of AMR 

E. coli in the faecal microbiota of dairy cattle?

• Do AMR E. coli found in cattle fecal samples 

make their way to pasture?

• Are the same AMR E. coli isolates found in 

human UTI in the same locale?



OH-STAR Project Overview

• 3 years

• 53 farms sampled monthly for 24 months

• 300 dogs

• 900 human UTI isolates

Antimicrobial Resistance Force



16Catchment area:



What we’re measuring
• Antimicrobial use on-farm

• Farm management practices

• Farm E. coli environmental isolates and AMR levels

• E. coli isolates from farm footpaths

• E. coli isolates from dogs walked on footpaths

• Microbiology of local (human) primary care UTI 

samples

Including gene sequencing to track the movement of 

bacterial AMR genes



Prelim results

• Resistance on farms is low

• ‘If you’re on the Tube and have to choose to 

stand by a cow or a person, stand by the cow.’

• Resistance in animals ≠ resistance                

in people

Antimicrobial Resistance Force
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No significant overlap between 

resistant E. coli in humans and 

animals in the OH-STAR study area

Antimicrobial Resistance Force



Prelim results

• Resistance on farms is low

• Resistance in animals ≠ resistance                

in people

• Selection is not straightforward

• Not just related to AMU

Antimicrobial Resistance Force
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Selection is not as simple as AMU

Antimicrobial Resistance Force



Prelim results

• Resistance on farms is low

• Resistance in animals ≠ resistance                

in people

• Selection is not straightforward

• Not just related to AMU

• Profiling resistance on farms is 

straightforward

• Can we target prescribing?

Antimicrobial Resistance Force
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Some ideas

• Measure gender bias of language in job 

advertisements

• Men will apply when they meet 60% of 

qualifications, women will only apply when they 

meet 100% Hewlett Packard

• Encourage female students and colleagues 

to choose ‘oral presentation’, go for 

promotion, apply for awards, etc.



Some ideas

• Try hard not to book important meetings, 

conferences, training opportunities during 

school vacation times when caring 

responsibilities may preclude caretakers from 

attending



#checkyourbias

• Examine your own views

• Check bias tests 

(https://implicit.harvard.edu/implicit/)

• Admit you may be biased

• Own your bias and make a concerted effort to 

balance your thinking

• Practice empathy

• Be an advocate!

• Call out sexist/racist/homophobic/biased behaviour

https://implicit.harvard.edu/implicit/


Watch your language…

• … when writing 

reference letters     
U of Arizona

• Letters for women 

7x more likely to 

mention personal 

life

• Negative comments 

twice as likely in 

letters for women



Some ideas

• Ensure that women’s titles are used 

whenever men’s titles are used

• Comment on girls’ and women’s 

achievements, not their appearance

• Recognise and support International 

Women’s Day

• Start entries for exceptional women on 

Wikipedia!



Some ideas

• Encourage paternity leave!

• Encourage fathers to bring their children to 

work and be seen 

• Offer flexible working

• It’s more efficient anyway!



Some ideas

• Prioritise mentoring

• Ensure women and minorities are equally 

represented on websites/videos/brochures

• Recognise that the few women in 

organisations often bear a heavier burden 

due to having to represent their gender

• Ask about pronouns

• ‘What do I need to know?’



How can we achieve justice?

• Equality – the suggestion that everyone 

benefits from the same supports

• Equity – everyone gets the support they need

• Justice – addressing the causes of inequity & 

removing systemic barriers



• A world where girls (and minorities) can 

succeed and be liked for it! Sheryl Sandberg

What we can create


