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BACKGROUND
● Importance of Companion Animals: Recognised as significant contributors to the 

development and transmission of antimicrobial resistant (AMR) bacteria.
● Public Health Concern: AMR poses challenges to effectively treating infectious diseases.
● Highest Priority Critically Important Antibiotics (HPCIA):  Represents a class of 

antimicrobials as being permitted within veterinary medicine; however is critically 
important  to be used restrictively given its importance in human medicine

● Lack of Oversight: No monitoring for rationale behind HPCIA prescriptions in companion 
animals in the UK.

● Antimicrobial Stewardship Guidelines (ASGs): Created by organisations to promote 
responsible use of antimicrobials among veterinarians.

● Adherence Issues: No system in place to check adherence to ASGs.
● UK Reporting Gaps: Annual reports focus on overall antimicrobial sales data without 

analysing clinicians' prescription choices.
● Small Animal Surveillance Network (SAVSNET):  Collects free text Electronic Health 

records from first opinion veterinary practices found across the UK
 

In this study, we employ a hierarchical large language model to analyse 195,012 HPCIA  and 
over 1.2 million antimicrobial non-HPCIA prescriptions from more than 500 veterinary practices 

found acros the UK

METHODS

1. We create a 5.1 million training and  a 2.1 million test divided on a practice level to 
improve downstream generalisability confidence

2. We additionally pre-trained  BERT on some 500 million tokens from first opinion veterinary 
practices to produced PetBERT [1]

3. We create 40 binary disease classifiers  using  PetBERT 
4. We apply the 40 classifiers to 2 x 250,000 record datasets in  a one-hot encoding structure
5. We train a multi-label PetBERT classifier using the produce datasets

 RESULTS

We examine  the use of antimicrobials, both non-HPCIA and HPCIA, across our 1.4 million 
antimicrobial prescriptions, using the multi-label disease classifier

   ▲ Diseases explored for (a) Dogs and (b) Cats. In blue, no antimicrobial has been 
prescribed to the animal, in yellow a non-HPCIA class antimicrobial has been 
prescribed and in red a HPCIA class antimicrobial has been prescribed
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CASE STUDY: Antimicrobial Stewardship Guidelines Monitoring

● Antimicrobial Stewardship Guidelines (ASGs) aim to encourage effective yet 
minimal use of antimicrobials

● We identified previously that the PROTECT ME guidelines were the most 
popular ASG used in the United Kingdom [2]

● There currently exists no system to monitor the uptake and effectiveness of 
ASGs in clinical practice

● Here we explore the guideline recommended antimicrobial for a given 
infection relative to the actual prescribing pattern of veterinarian

● We show great variability across different diseases in clinicians adhering to 
the recommendations of the ASG 

   ▼ Example diseases represented  within the PROTECT ME ASG.  The 
recommended antimicrobial guidance is presented with the number and 
percentage of animals given the correct guideline recommendation

CONCLUSION

● We achieve an F1 score of over 88% across our hierarchical LLM classifier
● We can provide a greater granularity of where antimicrobial prescriptions are 

being utilised
● For the first time, we can reveal the adherence of clinicians in their actual 

prescribing patterns to the recommended prescription within ASGs
● We will continually monitor adherence rate towards ASGs to all future 

prescriptions
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