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Measuring antimicrobial use

• Numerous ways to measure and benchmark 

AMU internationally

• Necessary to:

• Monitor changes in AMU over time

• Assess impacts of policy change

• Benchmark farms and veterinarians

• Each metric has assumptions so represents 

AMU differently; overriding goal to reduce 

antimicrobial resistance (AMR)!

Mills et al., 2018



The best metric

• Understandable & relevant                               

(to farmers and veterinarians!)

• Clear methods of calculation, assumptions    

& biases

• Especially

• Assumed number & weights of cattle at risk of 

treatment

• Definitions of dose rates & course lengths 

• Published standardised values & exceptions

Mills et al., 2018
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AMU metrics for dairy

• Reviewed possible metrics                   

for UK dairy industry

• Published suggestions for                

UK-specific metrics

Mills et al., 2018
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AMU metrics for dairy – specifics
• Total mg

• Simple; no denominator or doses/courses

• Total mg/kg

• Takes into account weight of cattle at risk of treatment 

(often standardised)

• Daily dose metrics

• Can make dose specific to country; pharmacokinetic 

assumptions

• Course dose metrics

• As above for courses

Mills et al., 2018
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AMU metrics for dairy – specifics
• Cow calculated course

• UK-derived; medicines assigned to adults or 

youngstock, but assumed

Mills et al., 2018
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Mills et al., 2018

Usefulness requires data

Mills et al., 2018



So what do cows weigh?

• Literature search demonstrated no available 

evidence for the weight of adult dairy cattle 

(range 425 – 680 kg)

• Would expect average weight to vary by 

breed and populations, but rarely accounted 

for in literature

Schubert et al., bioRxiv pre-print: 

https://www.biorxiv.org/content/early/2018/0

2/23/270702 



Why does it matter?
• Cattle dosing of medicines

• Calibrated to estimated weights

• Incorrect weights → over- or 

under-dosing

• Incorrect use of antimicrobials & 

AMR

• Antimicrobial usage metrics

• Need weight of animals at risk of 

treatment

• May over- or under-represent 

actual use

Schubert et al., bioRxiv pre-print: 

https://www.biorxiv.org/content/early/2018/0

2/23/270702 



Previous work

• 55% of visual estimates 

> 10% from the 

reference weight

• Underestimating of weight 

increased with larger animals; below 150 kg 

weight tended to be overestimated

• Asked farmers to estimate weight of UK cow –

guesses ranged from 525 to 775 kg 

(mean 678 kg)



Results
• 2,747 cattle from 

20 herds

• All main UK dairy 

breeds 

represented
• Breeds assigned at 

farm level by the 

farmer

Schubert et al., bioRxiv pre-print: 

https://www.biorxiv.org/content/early/2018/0

2/23/270702 



Results

• Overall mean = 

617 kg

• First lactation 

heifers = 578 kg

• Cows = 635 kg

• Jerseys ~26% 

lighter

Schubert et al., bioRxiv pre-print: 

https://www.biorxiv.org/content/early/2018/0

2/23/270702 



UK mean weights

• Adjusted according to UK dairy cow 

population

• Using British Cattle Movement Service data

• Scaled breed means according to breed UK 

proportions

• UK mean weight = 620 kg

• Higher than usually quoted in literature

• Could also use breed-specific weights                                              

for individual farms 

Schubert et al., bioRxiv pre-print: 

https://www.biorxiv.org/content/early/2018/0

2/23/270702 



Benchmarking
• Can use these to 

benchmark AMU

• Can compare European-

level vs. UK-level                 

vs. farm-level

• Benchmark critically 

important antimicrobials 

(HP-CIAs) separately

• Farms move around 

depending on metrics used

Mills et al., 2018



UK dairy benchmarking metrics
• Mg/Population Correction Unit 

• Like mg/kg but PCU = average # of adult dairy cows x 

425 kg

• Average # of antibiotic courses per dairy cow for 

dry cow therapy

• (# DC tubes/4)/average # adult dairy cows

• Average # of antibiotic courses per dairy cow for 

lactating cow therapy

• (# LC tubes/3)/average # adult dairy cows

• Repeated for HP-CIAs benchmarked separately
Mills et al., 2018



Going further

• Country-specific daily dose and course dose 

metrics

• Needs publication of country-standard daily doses 

• Already done for human medicine in UK

• But what are veterinarians prescribing? Farmers using?



Evaluating data collection & 

benchmarking for beef

• Similar problems but even more complicated!

• Farms fit multiple categories

• Many farms don’t have any records

• Crossover of meds used in beef/sheep

• Farmers don’t know what animals weigh

• Wide variation in age at weaning

• Need to assess whole system (parent stock) 



Recommendations - beef
• Antimicrobials (split into HP-CIAs and non-HP-

CIAs) benchmarked using:

• Veterinary sales records - metric based on AMU per 

unit of livestock bodyweight, to fit with regulatory 

requirements for AMU reporting

• Farm medicines records – % of animals treated, to 

allow beef producers to track and improve on-farm 

AMU



Recommendations - beef
• All other medicines benchmarked using on-farm 

medicines records 

• Calculate % of animals treated

• Allows beef producers to track & improve on-farm 

medicines use as well as trends in livestock health for 

health planning purposes



Beef benchmarking
• Currently out for UK consultation

• Need to be practical and pragmatic

• Technical developments can add 

functionality & value in future 

• Electronic cattle identification

• Data collection apps 

• Integrated data hub w/ birth dates, 

movements, live/slaughter weights, lab tests, 

herd health status, medicine administration, 

treatment outcome, etc.



What farmers want
• To compare different metrics, understand 

limitations & benefits

• UK-specific or farm-specific are preferred

• Especially appreciate an economic review

• To split ages/categories for more refined 

measurements

• To know more about HP-CIAs

• Taking time to talk through these is 

crucial!



To keep in mind

• Garbage in, garbage out – good data are 

essential

• Need standardised list of products

Mills et al., 2018



What’s coming
• Antibiotic footprint



What’s coming



Persuasion

Insurance Confidence

Farmers

• Ability to be ‘brave’ in the face 

of not treating

• Need to meet duty of care to 

cattle

Veterinarians

• Make or confirm diagnosis

• Predict outcomes

• Persuasion                       

(tool to convince farmer) 

• Insurance (cover your back)

Prediction

Dealing with uncertainty: 

diagnostics



From the human realm…

• ‘Gut feeling’ = either sense of reassurance or 

sense of alarm (Stolper et al., 2009)

• Practitioners trust these feelings & they 

influence decisions

• ‘Gut feeling’ associated with

• Increased antibiotic prescribing

• Referral for hospitalisation



However…

• ‘Gut feeling’ not a good                                               

predictor of illness                                                      

getting worse

• Clinicians may                                                                  

overvalue ‘gut feeling’                                                              

and use as unconscious marker of other 

important signs & symptoms

• Attending to objective assessment of risks is 

preferable when information is available            

(i.e. use a diagnostic!)



Is this the same for vets?

• Evidence, insights & analysis on current & 

innovative use of diagnostics to deliver more 

responsible medicine use

• Trialling new diagnostic practices

• Assessing potential for better diagnostics   

on farms

• Informing governance &                                       

regulation



National questionnaire

Target population: 
members of the 
British Veterinary 
Association

Email survey: 5 
sections totaling 25 
questions

Nov. 21-Dec.12,2018 
190 veterinarians 
responded; 153 
usable responses

• 54% female, 42% male (4% didn’t specify)

• 57% in independent practice, 20% in corporate practice

• 30% ‘farm vet’, 25% ‘cattle vet’, 25% ‘mixed practice vet’ (63% majority cattle)

• 44% graduated in last 10 years



• The monetary value of the 

animal/herd/flock to the client justifies the 

test

• One of the important factors ‘always’ 

influencing vets’ decisions to undertake a 

diagnostic test 

Factors influencing vets to 

carry out diagnostic tests



Use of diagnostics

• Using a test to explore unexplained 

change in animal health or confirm the 

presence of a suspected infection. 

• Suggests diagnostics predominantly used as 

a ‘rule in’ mechanism



What do you look for in a

diagnostic test?

• 3 major important factors

• Reliability & accuracy of test (97%)

• Cost (93%)

• Waiting time (89%)



Sources of information

• Top 3 sources of information vets draw 

upon to keep up-to-date about diagnostics 

• Vet press (19%)

• Informal discussions with colleagues (18%)

• External training and workshops (17%)



• Do good and reliable diagnostic tests for 

the principal bacterial diseases for 

livestock already exist?

• 55% said no 

Do good tests already exist?



Rapid diagnostics

• How often have you used rapid diagnostic 

tests in the last 12 months?

• 40% ‘never’ or ‘rarely’

• 60% ‘sometimes’, ‘often’ or ‘always’



Rapid diagnostics

• Would more readily available rapid 

diagnostic tests help in achieving more 

sustainable use of antibiotics?



Who uses the rapid diagnostic?

• For the most part, rapid diagnostic tests 

were carried out by the vets themselves



Opinions about diagnosis and 

antibiotic treatment decision-

making

• 74% prescribed antibiotic treatments with 

no diagnostic test most or all of the time 



Susceptibility testing

• Do you routinely undertake a susceptibility 

test before prescribing antibiotics?

• 85% less than half the time



• 75% mostly for therapeutic treatment

• 9% mostly for metaphylaxis

• 2% for prophylaxis

How do you use antibiotics?



Work ongoing…

• Questionnaire analysis & publication

• Interviews/focus groups with vets & farmers

• Trialling new diagnostic practices

• Informing governance &                                       

regulation



Equality and diversity in

veterinary medicine and 

academia
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Achieving gender/minority 

balance at events
• Think hard about adequate representation

• Spend time specifically looking for women or 

minorities who are doing excellent work 

(womeninscience.org)

• Invite them!

• If they decline, ask them for other suggestions

• Try to get >=2 representatives of 

minorities/genders, not just a token!



Achieving balance - 2

• Ask for opinions from women and minorities 

when you design an invite list/panel/meeting

• Sometimes this is more at the forefront of our 

minds, so we will spot it more quickly.



Achieving balance - 3

• Crunch the data

• What’s the balance of 

profession/professional 

society/attendees?

• Develop a speaker 

policy

• What do you want to

achieve?

• Make it visible!



Achieving balance - 4

• Establish a balanced & informed 

committee

• Avoid gender/racial blindness

• Build & use databases/awards lists 

• A number already exist of women scientists! 

• Ask women first  - they say no more often

• If women pull out, replace them with women

• Respond to resistance



Achieving balance - 5

• Support women at meetings

• “If you're going to spend money on an open 

bar instead of childcare… you should rethink 

what you're doing” Professor Jonathan Eisen

• Childcare support

• Be family friendly

• Family room, appropriate social events



Achieving balance - 6

• When you are invited to speak, ask about

the gender balance policy

• Senior men have the greatest power and 

voice…

• If there isn’t a policy, ask to help draft one

• Decline to participate if there isn’t a balance


