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Objectives

• Recognize the five AVMA core principles of antimicrobial stewardship
• Create a plan to implement core principles with minimal effort
• Identify ways to improve preventive care for a common condition encountered 

in your clinic
• Learn strategies to improve client communication, whether an antimicrobial is 

indicated or not
• Identify opportunities to improve how common conditions (e.g., UTI) are 

diagnosed and managed in the context of antimicrobial stewardship



Antimicrobial use and antimicrobial resistance



Antibiotic resistance
•

•
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Antibiotic use promotes resistance.

Antibiotic

No Antibiotic

Bacteria shed from people and 
animals enter built and natural 

environments every day.Resistant bacteria

Susceptible bacteria (not resistant)



Staph. pseudintermedius6 year old FS 
Manx cat
Recurrent UTIs

11 year old FS 
Cocker Spaniel
Pyelonephritis



Antimicrobial stewardship improves patient 
outcomes



Antimicrobial 
stewardship
“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.”

File TM et. al. 2014 Clinic Infect Diseases



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

AVMA Core Principles of Antimicrobial Stewardship



• Evidence-based protocols in veterinary medicine are limited

• Resources are lacking (financial, staffing)

• Just-in-case use is common 

– Perception that antibiotics are safe and pose little risk to patients

– Prescribing can be an emotional decision

– Patient work-up is often limited by pet owner finances

• Behavior change is critical (and difficult)

Challenges exist for in antimicrobial stewardship in 
companion animal medicine.



Decision-making is complex. Change is hard.



The Stewardship Balancing Act

Unintended consequences
• Untreated, more severe infection
• Disease spread in population 
• Diagnostic uncertainty
• Negative client relationships

Prescribe Don’t Prescribe

Unintended consequences
• Toxicity, adverse drug effects
• Risk of developing resistant infection
• Cost



• Develops resources for companion animal medicine 
• Conducts research to advance knowledge of companion animal 

diseases and treatment

University of Minnesota Antimicrobial Resistance and 
Stewardship Initiative (ARSI)

https://arsi.umn.edu

https://arsi.umn.edu/


Creating an antimicrobial stewardship plan for 
your practice



arsi.umn.edu/handbook

The key to AS implementation is to 
identify ONE step and take one step 

at a time!

https://arsi.umn.edu/handbook


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

AVMA Core Principles of Antimicrobial Stewardship



Identify a stewardship champion.
- Single veterinarian
- Point of contact for antimicrobial use issues

Form a stewardship committee.
- At least one veterinary technician, clinic manager
- Staff with strong interest, specific training
- Meet regularly to assess priorities, evaluate progress
- Facilitate staff education

Work together to define priorities.

Find a stewardship champion and committee.



Commit to AS

arsi.umn.edu/as-resources

https://arsi.umn.edu/as-resources


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

AVMA Core Principles of Antimicrobial Stewardship

• in-clinic infection prevention and control
• patient-specific disease prevention 



Take one step towards prevention

arsi.umn.edu/ipc-resources

https://arsi.umn.edu/ipc-resources


Get familiar with key resources.

arsi.umn.edu/ipc-resources

https://arsi.umn.edu/ipc-resources


Conduct an infection control audit.
AAHA guidelines and tools



• “Vaccinometer” for non-core 
vaccines

• Clinic SOPs based on 
AAFP/AAHA vaccine 
guidelines

• Client education materials

Establish a non-core vaccine campaign.

KUSTRITZ M. (2006). Immunology. The Dog Breeder's Guide to Successful Breeding and 
Health Management, 76–90. https://doi.org/10.1016/B978-1-4160-3139-0.50009-2



• Raise awareness

• Make March Lyme disease prevention month
• Share patient stories on 

posters, by email
• Incorporate surveillance 

data from local or state 
public health

• Real life example: 
– display tally of Lyme + cases 

– display info re: vaccination and 

     tick preventatives

Center vector-borne disease prevention.



Take a proactive approach to seasonal allergies.

Provide a fact 
sheet for owners 
with treatment 
options tips for 

monitoring

Discuss and 
implement 

management 
strategies before 
pyoderma occurs
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International Society of Companion Animal Infectious Diseases (ISCAID)
European Network for Optimization of Veterinary Antimicrobial Therapy (ENOVAT)

Peer-reviewed consensus guidelines available for:

– Urinary tract infections
– Canine superficial bacterial folliculitis
– Respiratory infections
– Acute canine diarrhea
– Coming soon: perisurgical prophylaxis

Refer to consensus treatment guidelines.



Use tools to support prescribing.



First-line antibiotics:
– Amoxicillin +/- beta lactamase inhibitor
– 1st generation cephalosporins (e.g., cephalexin, 

cefazolin)
– TMS

Second-line antibiotics:
– 3rd generation cephalosporins (e.g., cefovecin, 

cefpodoxime)
– Fluoroquinolones (e.g., enrofloxacin, 

ciprofloxacin)

Understand the use of first and second-line agents.

First-line…
- Use for empiric prescribing

- Consensus guidelines available for 
some conditions

Second-line…
- Supported by C&S

Third-line…
- Input from ID clinician

- Last resort

- Reasonable chance of cure

- Supported by C&S



Improve the use of diagnostic testing.

Cytology:
• Guide empiric therapy

• Differentiate infection (intracellular bacteria) from colonization

• Identify mixed infections, presence of anaerobes and fastidious organisms

• Support culture and susceptibility testing interpretation

https://www.avma.org/resources-tools/one-health/antimicrobial-use-and-antimicrobial-resistance/antimicrobial-use-veterinary-practice 

https://www.avma.org/resources-tools/one-health/antimicrobial-use-and-antimicrobial-resistance/antimicrobial-use-veterinary-practice


Use AST to guide selection of systemic antibiotics

• Recurrent infections
• Poor or no response to empiric antibiotic treatment
• Life-threatening infections
• Detection and surveillance of multidrug-resistant (MDR) infections
• Risk of MDR increases with

• Recent history of antibiotic use
• Hospitalization
• Cohabitation with animal or human with MDR infection

• General and species-specific antimicrobial susceptibility testing resources are 
available from AVMA.



Consider the use of watchful waiting.

• Do not immediately prescribe antibiotics for conditions 
that often resolve on their own.

• Re-evaluate after appropriate period

• Conditions to consider:

• Canine infectious respiratory disease with 
non-productive cough

• Feline upper respiratory infection of duration 
<10 days

• Acute diarrhea in healthy patient

Watchful waiting…
- Lets a client know they have 

been heard

- Acknowledges pet is ill

- Avoids use of antibiotics “just 
in case”

- Establishes a plan for follow 
up



arsi.umn.edu/as-resources

No-antibiotics needed 
sheet…
- Lets a client know they have 

been heard

- Acknowledges pet is ill

- Avoids use of antibiotics “just 
in case”

- Establishes a plan for follow 
up

https://arsi.umn.edu/as-resources


Consider:

• Common disease

• Available prescribing guidance

Examples:

• Urinary tract infections

• Upper respiratory infections

• Acute non-specific diarrhea

Focus improvement efforts on one disease.



Treatment
• Empiric therapy per ISCAID guidelines

• Amoxicillin 11-15 mg/kg q8-12 hr
• TMS 15-30 mg/kg q12hr

• Duration
• 3-5 days sufficient

• Cytology can help!
• Amoxicillin for cocci
• TMS for rods
• Amoxicillin-clavulanic acid if TMS 

contraindicated

Common Presentation
• Signalment

– Female dogs, <3 UTIs in 12 months
–  Not common in cats!

• Urinalysis (cysto or clean mid-stream): 
– Bacteriuria, pyuria, hematuria 
–  Stain precipitant can look like cocci

• Consider other causes of lower urinary 
tract signs

– Especially in young 
male cats

– Co-morbid or 
predisposing conditions

Follow guidelines to treat sporadic cystitis.



Should we be afraid of TMS?
We should avoid TMS in some dogs
• Dobermans, Samoyeds, Miniature Schnauzers
• Dogs with KCS, liver disease, immune-mediated disease

Hypersensitivity not recognized before 5 days of therapy
• Check STT before starting
• Cats – tablet size too big

• Liquid (large volume, cherry flavor)  
• Consider compounding (smaller volume, palatable flavor)



• Most commonly viral
• Antibiotics not needed
• Watchful waiting!

– Clear or serous nasal discharge
– Mucopurulent nasal discharge 

<10 days
• Supportive care

– Warm food
– Appetite stimulant
– Humidified air

Use watchful waiting for feline URI.

• Antibiotics indicated only if:
• >10 days 
• Worsening in 5–7 days
• Fever
• Inappetence not 

responsive to 
symptomatic care

• Doxycycline or amoxicillin



Webster January 31, 2024



• Identify and treat predisposing cause
– Atopy: immune-modulation
– Food: diet trial
– Parasites: vector control

• Determine distribution
• Question owner about compliance factors

– shampoo, mousse, spray, wipe

• Oral antibiotics are often not needed
– if used, Cephalexin or Amoxicillin-clavulanic 

acid are considered first line therapy
– start with 2 weeks duration
– no need to treat past clinical resolution

Consider topical only treatment for pyoderma.

• Topical non-antibiotic treatment:
• Medicated shampoos (chlorhexidine, 

antifungal, skin barrier protectants)
• Mousses, sprays to:

• prevent infection (chlorhexidine, hypochlorous 
acid)

• control itch (steroids)

• Topical antibiotics:
• Gentamicin-based otic preparations can be 

useful
• Mupirocin should be resolved for culture-

identified MRSP



Put it all together

• Choose one clinical condition for optimized management.

• Create protocols for diagnosis, treatment, recheck, client communication.

– Posted algorithms, reminders support compliance

• Educate staff and clients.

– Staff meeting updates

– Posters in waiting room

– Social media



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

AVMA Core Principles of Antimicrobial Stewardship



Why Track Antibiotic Use in Dogs and Cats?

Establish Baseline Measures Guide Goalsetting Measure Progress

You can’t manage what you don’t measure.



Track antimicrobial prescribing.

What to measure
• All use
• Select antimicrobials
• Select conditions

How to measure
• Point-prevalence survey
• Medical record review
• Prospective data collection
• Pharmacy report



PPS in UMN Veterinary Medical Center

Data for Action
• ~1/4 of all outpatient prescriptions 

were for acute diarrhea = key area for 
antimicrobial stewardship intervention 

Interventions
• Provide guidance for alternative 

treatments for acute non-specific 
diarrhea
– Prescription prebiotic diet
– Probiotics 
– Education about risk of dysbiosis with 

metronidazole



Application of AU Tracking:
Education, access to alternative treatments

• Audit of metronidazole use

data provided by J Granick, UMN Veterinary Medical Center

FormalInformal
ASC



arsi.umn.edu/tracking

Track Antibiotic Use in Your Clinic

http://arsi.umn.edu/tracking
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Reassure pet owners when recommending watchful 
waiting.

Frey et al JSAP 2022
• Owners willing to employ watchful waiting 

if reassured it won’t make their pet’s 
condition worse

• Value trust-centered relationships and 
want to be included in decision-making

• Challenged by drug administration and 
fear of side effects, including AMR

• Feel antimicrobials used in human 
medicine should be allowed for their pets



Focus on the positive.
https://arsi.umn.edu

• Focused on positive statements 
“I am happy to tell you that your cat does not 
need to take antibiotics!”

• Provide positive actions
“You can help your cat feel better by 
warming his food and letting him breathe 
humidified air.” 

• Have a contingency plan
“If he does not seem better in 4 days, we will 
may need to start an antibiotic, so call to 
check in.”



Educate clients with 
available resources.

arsi.umn.edu/as-resources

https://arsi.umn.edu/as-resources
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Educate clients with available resources.

https://www.avma.org/resources-tools/one-health/antimicrobial-use-and-antimicrobial-resistance/antimicrobial-use-veterinary-practice 

https://www.avma.org/resources-tools/one-health/antimicrobial-use-and-antimicrobial-resistance/antimicrobial-use-veterinary-practice


• Understand your impact on AMR in your role as a prescriber
• Get leadership buy in
• Choose one activity to begin
• Educate staff and clients
• Utilize already existing resources at arsi.umn.edu  

Be your clinic’s AS champion

arsi.umn.edu/as-resources

https://arsi.umn.edu/
https://arsi.umn.edu/as-resources


Questions?
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