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Antimicrobial resistance in companion animal medicine 
Antimicrobial resistance (AMR) occurs when microorganisms develop the ability to resist the 
effects of a drug to which they previously were susceptible. Antibiotic resistance is specific to 
bacteria and the antibiotics used to treat them. When bacteria develop antibiotic resistance, they 
can cause infections that are difficult or dangerous to treat, a primary reason that AMR has been 
identified as a major public health challenge by the U.S. and international organizations.1,2 
According to the Centers for Disease Control and Prevention (CDC), nearly 3 million people in 
the United States each year are infected with antibiotic-resistant bacteria and tens of thousands 
die. The impact of AMR on companion animals has not been quantified in the United States.  
 
AMR is driven by antimicrobial use. This is true regardless of whether the antimicrobial use is 
appropriate or not, though reducing unnecessary or inappropriate prescribing is one measure 
that can be taken to slow the development of AMR. In human outpatient practice, the CDC 
estimates that almost a third of antibiotic prescriptions are unnecessary.3 Inappropriate and over-
prescribing in small animal medicine is likely similarly prevalent.4 In fact, one publication reports 
that there was no clinical evidence of infection in 40% of dogs receiving an antibiotic prescription 
in a single teaching hospital.5 Concern exist too regarding empiric selection of broad spectrum 
and medically important antibiotics that would ideally be used only with support of bacterial 
culture and susceptibility testing. For example, one study reports that only 0.5% of 1148 cats 
receiving a long-acting injectable third-generation cephalosporin (a broad-spectrum antibiotic) 
had specimens submitted for diagnostic culture.6 
 
AMR has implications for pet health as well as public health. AMR is a problem across health 
sectors, though the focus has largely been on human and agricultural animals. However, cats 
and dogs share their owners’ environments, beds and sometimes their food, and are prescribed 
the same antibiotic drug classes as those used in human health. Dogs share microbiota with 
humans in the same household and contribute to humans’ microbial diversity.7 Sharing of AMR 
organisms between pets and people has also been documented.8 Recently, more attention is 
being paid to this often-ignored population in regard to AMR.   

  
Antimicrobial stewardship 
Consistently, there has been an emphasis on improving the way antibiotics are used (known as 
antibiotic stewardship, AS) to decrease the threat of AMR. The need for enhanced AS efforts in 
small animal medicine is clear. Companion animal veterinarians are increasingly confronted with 
patients suffering from antimicrobial resistant (AMR) infections.  
 
Antimicrobial stewardship is the actions that prescribers take to improve patient outcomes while 
minimizing unintended consequences of antibiotic use, such as drug toxicity and the 
development of AMR. The American Veterinary Medical Association (AVMA) has charged 
veterinarians, in service to our patients and the community, to evaluate antibiotic use practices 
and commit to use antibiotics judiciously. The AVMA has recently defined AS for veterinary 



medicine: “Antimicrobial stewardship refers to the actions veterinarians take individually and as 
a profession to preserve the effectiveness and availability of antimicrobial drugs through 
conscientious oversight and responsible medical decision-making while safeguarding animal, 
public, and environmental health.9 The AVMA has identified core principles of AS.9  
The five core principles outlined by the AVMA are: 

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 

 
Tracking antibiotic use 
Measurement and reporting of antibiotic use (AU) are essential components of AS and 
necessary for evaluating antimicrobial drug use practices, AVMA’s AS core principle 4. The small 
animal veterinary profession in the U.S. has little data to evaluate AU and AS practices, despite 
the benefit of such data in human healthcare. 
 
Collection of AU data for dogs and cats allows for the baseline measurement of AU, provides 
data to guide goal setting, and is a way to measure progress towards those goals over time. The 
key to AU measurement is that the data should be accessible, and collection should be 
manageable to provide meaningful data and so the process is repeatable. 
 
Different approaches can be taken regarding what data is collected. Data collection can be 
designed to simply capture total AU, or indication, dose, and duration information can 
additionally be gathered to make assessments of appropriateness of AU. Depending on 
methodology, AU data can be collected prospectively (e.g., automated process using electronic 
health records) or retrospectively (e.g., manual entry of data after medical record completion). 
 
The point prevalence survey (PPS) is an AU data collection methodology used nationally by the 
Centers for Disease Control and Prevention in human healthcare settings.10 Data is collected on 
a single day from many sites and compiled to create estimates of AU rates in different care 
settings. This approach utilizes well-defined standard operating procedures and a data dictionary 
to ensure uniform data collection. 
 
Big Data Approaches for Tracking Antibiotic Use in Companion Animals 
When many practices combine efforts to collect AU data, large datasets can be created that, like 
what has been done in human healthcare, can provide estimates of AU rates in cats and dogs. 
This approach can highlight common indications for antibiotic use, which can used to determine 
for which conditions veterinarians would benefit from prescribing guidelines.  
 
The point prevalence survey methodology is being utilized currently by the Antimicrobial 
Resistance and Stewardship Initiative at the University of Minnesota to collect national AU data 
for veterinary teaching hospitals as well as non-academic primary care and referral practices. 
Already, these data have identified opportunities for AS. A PPS of AU in Minnesota and North 
Dakota practices revealed opportunities for increased use of topical therapies for pyoderma in 
lieu of systemic antibiotic use. Additionally, lower urinary tract infections in dogs and cats were 



infrequently treated with first line antibiotics recommended by prescribing guidelines.11 Finding 
ways to increase awareness of uptake of prescribing guidelines in another opportunity for AS 
revealed by this type of study. 
 
Point prevalence surveys require manual data entry which, though minimized for individual 
practices by collecting a single day of data, still depend on time and effort from the person(s) 
responsible for data entry at each site. Another approach is to utilize electronic health records, 
which can be shared passively by participating clinics. One such system, the Small Animal 
Veterinary Surveillance Network, based out of the University of Liverpool, has a database of 
more than 4 million veterinary records and has provided rich data regarding antibiotic use and 
prescribing practices in the U.K.12 

 

The University of Minnesota is creating a sister network to similarly capture medical record data, 
including AU data, from practices across the U.S. and compiling that data into a common data 
model. 
 
Clinic-based Approaches for Tracking Antibiotic Use in Companion Animals 
The PPS methodology can be adapted for use in individual clinics by increasing the number of 
days for which data is collected. A monthly PPS was performed at the University of Minnesota 
Veterinary Medical Center over the course of a year to provide baseline prescribing data and to 
identify targets for clinic-specific AS.13 The study revealed high levels of metronidazole 
prescribing for non-specific diarrhea. An AS intervention was designed to educate clinicians 
about alternative therapies for acute diarrhea and prebiotic diets and probiotics were made 
available in the pharmacy and made accessible after hours for use by the urgent care and 
emergency services.  
 
Effective AU data collection can be performed by clinics with a simple Excel template, available 
on the Antimicrobial Resistance and Stewardship Initiative website (see resources below). The 
template automatically populates charts and graphs so that clinics can evaluate their antibiotic 
prescribing. Practices can choose the frequency of data collection. One to two hundred data 
points can provide a good estimate of clinic prescribing practices. 
 
AU tracking can help veterinarians understand what for conditions antibiotics are prescribed and 
which are used most frequently. Measurements can establish baseline data, identify areas for 
improved prescribing and areas in which veterinarians need additional guidance and support. 
These measurements can be repeated over time to monitor progress as well as changing 
practices. AU measurement in companion animals is feasible and opportunities exist for all to 
contribute.  
 
Resources: 

1. Excel-based antibiotic use tracking tool from Antimicrobial Resistance and Stewardship 
Initiative, University of Minnesota College of Veterinary Medicine. Available at: 
https://arsi.umn.edu/ 

2. Companion Animal Veterinary Surveillance Network, University of Minnesota College of 
Veterinary Medicine. Available at: https://cavsnet.umn.edu/ 

3. mySavsnet AMR. Available at: https://www.liverpool.ac.uk/savsnet/my-savsnet-amr/ 
 

https://arsi.umn.edu/
https://cavsnet.umn.edu/
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