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Outline
• Antimicrobial resistance (AMR)
• AMR and antimicrobial use in companion animals
• Antimicrobial stewardship (AS)

– Barriers to AS in companion animal practice
– Actions and tools



Antimicrobial Resistance is a One Health Issue



Drivers of Antibiotic Resistance

• All antibiotic use has potential to drive resistance, whether or not 
appropriate
– Selecting and enabling proliferation of resistant strains 

• Acquisition of resistant bacteria
– Direct transfer of resistant bacteria

or genes among people, animals

– Contamination of food and water

– Contamination of environment



Why do we care about AMR across 
One Health disciplines?

• Human
– >700,000 deaths worldwide from resistant infections
– >2.8 million resistant infections, 35,000 deaths, $20 billion in excess direct healthcare costs in U.S.
– Untreatable microbial infections expected to surpass cancer as leading cause of death worldwide by 2050

• Animal
– Animal agriculture: clinically relevant resistance in veterinary medicine, impact on animal health and 

welfare, direct contact transmission from animals to people, foodborne infections of humans (e.g., 
Campylobacter, Salmonella)

– Companion animals: share our environment, are treated with antibiotics of human importance, eat meat-
based diets

• Environment
– Low levels of antibiotic residues in: lakes, rivers, streams, urban ground water
– Lake sedimentary record parallels historical record of antibiotic use (Kerrigan, Science of the Total Environment. 2018)

• Sediment core samples recovered 10 antibiotics
• Antibiotic content highest where wastewater contributions highest



Why is AMR in companion animals 
relevant to public health?
• 57% of all U.S. households owned a 

pet in 2016 (AVMA 2019)
• Pets often receive medically important 

antimicrobials 
• Potential spread of antimicrobial 

resistance 

Having a dog in the 
household adds 

bacterial diversity to 
adult skin. 

Song et al. Cohabiting family members share microbiota with one 
another and dogs. eLife 2013
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Antimicrobial Use and Resistance 
in Companion Animals



In the UK:
• 10-25% of E coli isolates resistant to 

all antibiotics
• 10-25% pan-resistant
• Only 50-75% fully susceptible

Source # of E. coli 
Isolates

Pansensitive
n (%)

MDR
n (%)

Community
Practice 102 70 (69%) 4 (4%)

ICU 113 42 (37%) 42 (37%)

Isolation of resistant organisms from 
UMN Veterinary Medical Center



Little prescribing data available

(Joosten et al. 2020)



Appropriate use
• β-lactams, fluoroquinolones (ciprofloxacin, 

enrofloxacin), third-generation cephalosporins, 
others

• AVMA approximates inappropriate is similar to 
healthcare

• Low adherence to published guidelines:

– 80% of upper respiratory tract infections

– 67% of non-recurrent UTI 

– 44% of recurrent UTI

– 22% of bronchitis



Combatting Antimicrobial Resistance through 
Antimicrobial Stewardship



Fighting Resistance

According to the Centers for Disease Control 
and Prevention, four core actions can help 
fight resistance.

1. Prevent infections
2. Track infections
3. Improve antibiotic prescribing 

(stewardship)
4. Develop new drugs and diagnostics

“The primary purpose of 
stewardship is to optimize 
clinical outcomes while 
minimizing unintended 

consequences of 
antimicrobial use, including 

toxicity, the selection of 
pathogenic organisms, and 

the emergence of 
resistance.”

Fine TM et. al. 2014 Clinic Infect 
Disease



Barriers to Antimicrobial Stewardship

• Evidence-based protocols in vet med are limited

• Not in my backyard

• Resources lacking (financial, staffing)

• “Antibiotic prescribing is often an emotional decision 

for veterinarians.” - Jody Lulich

– Just-in-case antibiotics (perception that antibiotics are safe 

and pose little risk to patients)
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Do you feel that the risk of not treating a patient with antibiotics in 
the event of diagnostic uncertainty outweighs the potential for 
adverse effects from antibiotics?

Frequently

Sometimes

Rarely

Never

80% sometimes or frequently



Organizations supporting stewardship
• Food and Drug Administration

– Five-year action plan to support stewardship in veterinary medicine, including companion 
animal setting

• American Veterinary Medical Association
– Task force on antimicrobial stewardship in companion animal practice
– Core Principles of stewardship in veterinary medicine defined
– Committee on Antimicrobials

• Centers for Disease Control and Prevention
– Core Elements of stewardship defined for hospitals, nursing homes, outpatient clinics, and 

resource-limited settings

• Minnesota
– Minnesota One Health Antibiotic Stewardship Collaborative (health.state.mn.us/onehealthabx) 
– University of Minnesota Antimicrobial Resistance and Stewardship Initiative (arsi.umn.edu) 



Collaborative Participants

• State agencies of health, 
agriculture, environment, animal 
health

• Healthcare professionals from 
inpatient, outpatient, long-term 
care, dentistry, pharmacy

• Veterinary professionals from 
large and small animal clinical 
practice

• University researchers from 
veterinary medicine, 
engineering, chemistry, 
pharmacy, medicine

• Industry and professional 
organizations, human and 
animal

• Pharmaceutical companies, 
human and animal

MOHASC Vision
Minnesota leaders in human, animal, and environment health will 

work together to raise awareness and change behaviors to preserve 
antibiotics and treat infections effectively.

Minnesota One Health Antibiotic Stewardship Collaborative



University of Minnesota Antimicrobial Resistance 
and Stewardship Initiative

• Established from relationships formed through MOHASC
• One-stop-shop for AMR and AS resources for companion animal medicine 
• Conducts research to advance knowledge of companion animal diseases and 

treatment

https://arsi.umn.edu



Tools for
Antimicrobial Stewardship
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Handbook of Antimicrobial Stewardship in 
Companion Animal Veterinary Settings

• First-of-its-kind comprehensive 
guide to implementing the AVMA 
Core Principles

• Strategies and tools organized 
into basic, intermediate, and 
advanced levels so clinics can 
take a stepwise approach to 
stewardship and meet all five 
Core Principles

arsi.umn.edu/handbook







Core Principles of Antimicrobial Stewardship 
in Veterinary Medicine by AVMA

1. Commit to stewardship 
2. Advocate for a system of care to prevent 

common diseases       
3. Select and use antimicrobial drugs 

judiciously
4. Evaluate antimicrobial drug use practices
5. Educate and build expertise



start small



Take one step: Commitment Posters

arsi.umn.edu/as-resources



Tools: Commit to Stewardship

arsi.umn.edu/as-resources
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Take one step towards prevention

arsi.umn.edu/ipc-resources



Tools: Infection Prevention

arsi.umn.edu/ipc-resources
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One step: use peer-reviewed prescribing 
guidelines

International Society of Companion Animal 
Infectious Diseases (ISCAID)
o Urinary tract infections
o Canine superficial bacterial folliculitis
o Respiratory infections

www.iscaid.org



Tools: Antibiotic Selection Protocols



arsi.umn.edu/as-resources
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Tools to Track Antimicrobial Use 
Low-tech: Manual collection

• Point prevalence survey
– Minimal equipment or technical 

expertise needed
– Some time and effort needed for 

data collection
– arsi.umn.edu/pps

• Excel-based tracking tool
– arsi.umn.edu/tracking

High-tech: Electronic Surveillance
• Data extracted from electronic 

medical records
• Technical expertise required for 

network administrators
• Passive—minimal effort for 

practices

cavsnet.umn.edu

arsi.umn.edu/as-resources



Small Animal Veterinary Surveillance 
Network (SAVSNET)

• University of Liverpool

• Data collected automatically from disparate 
EHRs in >500 U.K. clinics

• Algorithms created to extract data in near 
real-time

• <6 seconds per consult of veterinarian time

www.liverpool.ac.uk/savsnet/



Patterns of antimicrobial 
agent prescription in a 
sentinel population of 
canine and feline 
veterinary practices in 
the United Kingdom. 
Singleton et al. Vet. 
Record.

Big data can identify 
targets for practice 

changes

Value: Identify Targets for Intervention



Describe AMR patterns in 
populations

www.savsnet.co.uk

• Clinicians can compare their 
antibiotic use to their peers

• See changes over time

Provide Benchmarking



Companion Animal Veterinary Surveillance Network
• Sister network to SAVSNET in the UK 

being created at the University of 
Minnesota

• In development
• Practice recruitment coming soon



arsi.umn.edu/tracking





Core Principles of Antimicrobial Stewardship 
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Tools: Communication as an antibiotic 
alternative

arsi.umn.edu/as-resources



What can you do?
• Utilize already existing resources at arsi.umn.edu

– Take a stepwise approach
– Pick one small thing!
– Then pick another

• Continuing education for AMR/AS
• Participate in research

– CAVSNET enrollment
– National PPS in 2021

arsi.umn.edu/as-resources



Thank you!
Jennifer Granick: grani003@umn.edu
Amanda Beaudoin: amanda.beaudoin@state.mn.us
Emma Leof: leofx003@umn.edu

arsi.umn.edu


