
Participatory methods for 

antimicrobial stewardship

Kristen Reyher BSc(Hons) DVM PhD FHEA MRCVS

Reader in Veterinary Epidemiology and Population Health

Bristol Veterinary School, University of Bristol

@Reyher_UofBVet

@AMRForce







Critically important antimicrobials
• What makes an antimicrobial critically important 

for human medicine WHO

• Agents that are the sole or a limited number of 

substances available as therapy for serious 

human disease.

• Treatments for zoonotic pathogens or where 

there exists the potential for resistance gene 

transfer from non-human sources.

• These are commonly used in the dairy industry!

WORLD HEALTH ORGANISATION 2012. Critically important antimicrobials

for human medicine 3rd Revision 2011. 3 ed. 20 Avenue Appia, 1211

Geneva 27, Switzerland: WHO Press, World Health Organisation.



Highest priority CIAs (European Medicines Agency 

classification) currently licensed for use in food-

producing animals in the UK

Class Farm animal veterinary examples

Cephalosporins Third gen Ceftiofur, Cefoperazone

Fourth gen Cefquinome

Fluoroquinolones

Danofloxacin, Enrofloxacin, Marbofloxacin

Polymyxins

Colistin





Critically important antimicrobials in the 

UK (example trade names)

Class Farm animal veterinary examples

Cephalosporins Third gen Ceftiofur – Excenel, Naxcel, Cemay, 

Cefokel, Ceftiocyl, Cevaxel, Curacef

Duo; Cefoperazone - Pathocef

Fourth gen Cefquinome – Cobactan, inc. MC & 

Cephaguard DC, Ceffect

Fluoroquinolones

Danofloxacin – Advocin (A180); 

Enrofloxacin - Baytril, Marbofloxacin –

Marbocyl, Forcyl

Macrolides

Gamithromycin – Zactran; Tildipirosin –

Zuprevo; Tilmicosin – Micotil; 

Tulathromycin - Draxxin





• Veterinarians and 

farmers record 

medicine use

• Traceability



Reducing use

• Particular emphasis on:

• Fluoroquinolones

• 3rd and 4th generation 

cephalosporins

• (Long-acting                

macrolides)

• Linked to 

health planning

Antimicrobial Resistance Force



Approach

• Practice-wide 

• Collaborative and participatory

• Multifaceted

• Changes to herd health                         

management 

• Changes to prescribing policy 

• Farmer training on compliance and 

responsible use  

Antimicrobial Resistance Force



What can be achieved

• Prescribing can change quickly

• No perceived or actual reduction in treatment  

outcomes, animal health, welfare or production



Lessons learned

• It is possible to achieve marked reductions

in the quantity of protected antimicrobials

used whilst…

• Keeping farmers on board 

• Continuing to improve animal health and 

welfare

• … and without the need for legislation! 

• The use of CIAs as first line treatments 

cannot be justified. 

Antimicrobial Resistance Force



AMR in 2016

• O’Neill Review                   

published in May

• Government response  

published in September

• Committed to country-

level livestock multispecies 

antibiotic use target by 2018

• Appropriate sector-specific 

reduction targets by 2017



• Restrict use of antibiotics of highest critical 

importance to human medicine

• Reserved as last resort in diagnosed disease 

with no alternative treatment after antibiotic 

susceptibility testing

• Significant increase in regulatory oversight 

of veterinary antibiotics, especially to 

restrict/ban use of critically important 

antimicrobials in animals

UK Government response

https://www.gov.uk/government/uploads/system/uploads/atta

chment_data/file/553471/Gov_response_AMR_Review.pdf



• Encourage best practice/responsible use 

of antibiotics which safeguard animal 

health and welfare

• Work to improve prevention of disease in 

animal health, focusing on approaches 

which emphasise improvement in overall 

biosecurity and herd health

UK Government response

https://www.gov.uk/government/uploads/system/uploads/atta

chment_data/file/553471/Gov_response_AMR_Review.pdf



Sector success!

• Multi-species 50 mg/kg target achieved in 

2017 (down to 45 mg/kg)

• 27% reduction since 2014

• Lowest UK antibiotic sales since reporting 

began in 1993

• HP-CIAs down                                             

across the board

• ‘As little as possible                                  

but as much as                                    

necessary’



New targets

• Species-specific antibiotic targets

• Responsible Use of Medicines in Agriculture 

Alliance

• Beef, dairy, eggs, fish, gamebirds, pigs, 

poultry meat, sheep

• Different challenges, and different ownership 

and delivery



Communication

• Stewardship is                                                  

a shared responsibility

• Participatory approaches with retailers

• Specifically identified need                                

for medicines audits and                                

interconnected software

• Motivations and drivers



Participatory

Policy 

Making 

(PPM)

Van Dijk et al., 2016



2. Convene policy 
development team

3. Set policy 
objectives 

4. Formulate policy

5. Review draft policy

6. Consolidate draft 
policy

7. Approve policy

8. Communicate 
policy to all producers

9. Develop policy 
implementation tools

10. Implement policy 

11. Evaluate & update

Presentation to gain 

understanding of farmer & 

vet perceptions of use of 

AMs and AMR & to raise 

their awareness, then 

focus groups

4 regional workshops -

all producers and their 

veterinarians (n=97)

1. Identify policy 

need
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Evaluation at end of  

workshops to identify 

challenges and benefits 

to farmers

Follow-up meetings 

with farmer 

representatives to 

refine policy



Participation 

• “made me think about antibiotic use more” 

• “knowing the opinions of my fellow producers”

• “ideas for moving forward, using drug usage as part 

of the Herd Health Plan”  

• “helped make policy that works for the farmer”  

• 42% felt participation was challenging 

• 70% made changes to AM 

• ~20% decrease in use in first year 



Farmer-led strategies

• Improved communication                  

strategies



Farmer Action Groups

24

Medicine Reviews

Farmer-led Action Plans

Farm WalksFacilitated 

discussion

Antimicrobial Resistance Force
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Education and training

• Influencing prescribing and use habits

• British Cattle Veterinary Association 

Medicines Course

• Undergraduate and post-graduate teaching

• Veterinary Schools Council AMR Group

• Essential to engage all types of farmers 

and veterinarians



2017

=

3 clicks

Or

2010

=

3 hours

Information on use

Antimicrobial Resistance Force



Improving records of use

• Practice and farm-based use of medicines 

and technology to establish easy metrics



A database resource



Drivers for change
• Food chain / trade

• Processors

• Retailers

• Consumers

• Veterinary profession                                

and farmers

• Health plans

• Quality assurance

• Politicians



Prevention is better than cure…

• Proactive health management

• Optimising animal husbandry and biosecurity

• Environmental management

• Population management (stocking rates, etc.)

• Vaccines



We must be realistic

• Farmers have to be profitable

• Resources for change / improvement

• Animal welfare must be protected

• Food quality is paramount (residues)

• Proactive herd health management

• Optimising animal husbandry and biosecurity

• Environmental management

• Population management (stocking rates, etc.)



Sustainable cattle production 

systems
• Employ optimised husbandry and disease 

prevention methods

• Are non-reliant on antimicrobials

• Do not use critically important antimicrobials

We may have to accept some minor 

production efficiency costs –

whole system risk and cost:benefit

analyses are needed



Challenge to the industry
• Can the UK dairy sector stop using ‘all’ 3rd and 4th

generation cephalosporins and fluoroquinolones by 

2020?

• As of June, 2018, only able to be used when 

resistance to all others demonstrated 

Antimicrobial Resistance Force



Ideas

• Engage with stakeholders to develop greater 

consensus about both the practices that 

constitute responsible antimicrobial use and 

preventative measures

• Support the farmer-veterinarian relationship

• Ask stakeholders what they can/want to do

• They make it happen!



Do we need antimicrobials in 

veterinary medicine?
• Yes - but we must use them responsibly in both human and 

veterinary medicine in all species worldwide



http://intothegloss.com/2013/12/funny-motivational-quotes/?

crlt.pid=camp.tJcTiYebMRRk

• Improving 

animal and 

human 

health is a 

privilege



AMR 
Force

@AMRForceAssessing 
impact

Understanding 
microbiology

Motivating 
change

Improving 
animal health

Understanding 
medicines use

Responsible 
medicines use

• Responsible farmers
• Responsible vets
• Responsible practices

• Medicines auditing
• Integrated HHM
• Reduced CIAs

• Improved husbandry
• Reduced disease
• Appropriate therapy

• On farm
• Participatory and  

collaborative
• Practice policy
• Education

• Biobanking
• AMR testing
• Environmental cycling

• Clinical governance
• Disease incidence
• Treatment outcomes
• Medicine auditing
• AMR testing

Assessing 
impact
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Special thanks

• Professor Alan McElligot @AMCELL

• Dame Athene Donald @AtheneDonald

• The farmers who said ‘I never thought I’d 

see a girl do that’ & ‘How is the little girl 

going to cope with the big Charolais 

cattle?’

• My daughter (and my son, and my 

husband, and Canada!)



My story

• Straightforward education, Cornell DVM 2002

• Livestock practice in UK 2002-2006

• CBMRN 2006, PhD began 2008

• Can’t recall any bias

• Toby born 2010

• Tenured faculty

position 2012

• Leira born 2013



What is the problem?

United Nations, 2012

More pink = more women

No data for North America!



Some evidence

• Women at the top tables in business topped 

out at 15-16% in 2002

• This is now declining

• 57% of men negotiate their first salary, but 

only 7% of women do

• Success in women is viewed negatively while

success in men is viewed positively

• Heidi vs. Howard (Roizen) Columbia Business School case

• Heidi less likeable, more selfish



UK Equality Challenge Unit 

2012/13

• Women made up 45% of university academic 

workforce

• Only 20% of vice-chancellors (Presidents) were 

women

• Nearly 80% of professors were men

• 84% of full-time professors in science, 

engineering and technology were men



UK Equality Challenge Unit 

2012/13

• Men were far more likely to be in highly-paid 

roles than women

• 34% of male academic staff earned over 

£50,000 compared with 20% of female academic 

staff  

• Among both full-time and part-time academic 

staff, a higher proportion of women earned less 

than £30,000



How about in Guelph/Canada? 
• Gender wage gap ‘alive and well’

• Costs Canadian women ~$16,000/year

• 25% for women, 35% for indigenous women, 

46% for women with disabilities, 33% for 

racialized women

• All UoG non-male faculty                                     

got raise in 2018

• In vet med, women                                            

predicted to be majority of practicing vets in 

Canada in 2007 (were 43% in 2003) Lofstedt, 2003



Some evidence
• World Buiatrics Congress 2018

• 23 keynote speeches, 3 women, 3 non-

Caucasians (2 Japanese & meeting in Japan!)

• International Dairy Federation Mastitis 

Conference 2019

• 9 keynotes, 2 women, no obvious non-

Caucasians


