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Implementation and analysis of an on-farm surveillance system for 

enteric bacteria in Canadian dairy herds 

Antimicrobial resistance (AMR) is an increasing concern for public 

and animal health. This thesis aimed to describe the development and 

implementation of the Canadian Dairy Network for Antimicrobial 

Stewardship and Resistance, an on-farm surveillance system focused 

on collecting data on antimicrobial use (AMU) and AMR on Canadian 

Dairy Farms. Data were collected yearly from a convenience sample of 

144 dairy herds from five different provinces in Canada. Fecal samples 

from pre-weaned calves, post-weaned heifers, lactating cows and 

manure storage were collected. Additionally, herd management and 

farm-level AMU information were gathered. Fecal samples were 

cultured for generic E. coli, Campylobacter spp., and Salmonella spp. 

Susceptibility testing was done using a broth microdilution system 

method. Regression models were built to explore the association of 

AMU and AMR in E. coli and Campylobacter spp. Our results 

revealed that AMR in E. coli and Campylobacter spp. was widespread 

among dairy herds, while for Salmonella spp., it appeared to be 

clustered by region and farm. For E. coli, a higher proportion of 

resistance was observed in pre-weaned calves. Resistance to highly 

important antimicrobials was very low in Salmonella spp. isolates. 

Overall, AMU varied substantially among the dairy farms. Our study 

demonstrated that although intramammary AMU accounted for the 

highest proportion of the total AMU, only systemic AMU was 

associated with AMR in E. coli. For Campylobacter spp., only total 

AMU was associated with tetracycline resistance. Some limitations, 

such as using a convenience sample of dairy farms, could impact the 

external validity of our results. Additionally, data were collected at 

single timepoints on study farms which prevents the determination of 

the causal relationship between AMU and AMR. The results 

highlighted the potential for the advancement of AMU stewardship 

practices, with the goal of a more judicious employment of 

antimicrobials in dairy farms promoting more sustainable and 

responsible husbandry practices. 
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Biographical Data 

My name is Mariana, and I am originally from Brazil, where I got my 

DVM and Master’s degrees. During my DVM degree, I had the 

opportunity to participate in an internship program in Denmark, 

working on a dairy farm for 18 months, where I gained a lot of 

experience in my professional and personal life. After finishing my 

master's degree, I won a screening grant from Aarhus University to 

work as a guest researcher at the Department of Animal Science 

(Epidemiology and Management). I am currently a Ph.D. candidate at 

the University of Prince Edward Island (Health Management 

Department). The project I am working on for my Ph.D. is an on-farm 

surveillance system for antimicrobial use (AMU) and antimicrobial 

resistance (AMR) in Canadian dairy farms. The main objective of our 

research program is to establish the infrastructure required to support a 

national surveillance system for the ongoing collection of data 

regarding AMU, AMR, and the effectiveness of stewardship practices 

on Canadian dairy farms. During the years 2020 and 2021, I also 

supervised summer students in the AVC Summer Research and 

Leadership Program. I am in the last year of my graduate program, 

working with epidemiological models to identify risk factors for 

resistance in Campylobacter spp., E. coli, and Salmonella spp. 

Born in Juiz de Fora, Minas Gerais, Brazil. 
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