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* Each year in Canada, >18,000 hospitalized patients acquire infections that 
are resistant to antimicrobials

* 7-fold increase in the incidence of Vancomycin-resistant Enterococci 
infections between 2007–2012 

* Deaths directly related to Clostridium difficile alone have increased 5-fold 
in the past decade 

Antimicrobial Resistance in Canada



* Of all the medically important antimicrobials distributed for use in 
Canada, approx. 82% intended for production animals, 18% for humans, 
<1% for companion animals, and <1% for crops

* Adjusting for underlying populations and weights there was roughly 1.7 
times more antimicrobials distributed for use in animals than humans

* 73% of this in 2014 included antimicrobial classes also used in human 
medicine

Use of Antibiotics in Canada

CIPARS 2014 – Annual report



* Predominantly used for treatment of mastitis and dry cow treatment
* 75% of dairy farms uses blanket dry cow treatment
* Nearly all cows with clinical mastitis are treated with an injector in the 

udder

* 3% organic dairy farms; don’t use antibiotics

Use of antibiotics in Canadian dairy cattle



* Does a restriction of use of antibiotic agent(s) in food animals 
compared to not having that restriction reduce the presence of antibiotic 
resistant genetic elements and/or antibiotic resistant bacteria in food 
animal populations of any age in any setting? 

Research study commissioned by WHO 1



* Does a restriction of use of antibiotic agent(s) in food animals 
compared to not having that restriction reduce the presence of antibiotic 
resistant genetic elements and/or antibiotic resistant bacteria in human 
populations of any age in any setting? 

Research study commissioned by WHO 2



Results
Animal Studies



Meta-Analysis

NOTE: Weights are from random effects analysis

Overall  (I-squared = 97.1%, p = 0.000)
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22% reduction in resistance

Forest plot of absolute risk 
differences in antibiotic 
resistance to 
glycopeptides for 
Enterococcus spp. isolates 
in faecal samples



* Pooled between 6-20 studies
§ Range RD 

Ø0.01 (95% CI -0.19, 0.21) to -0.39 (95% -0.56, -0.23)
§ Most pooled risk differences between -0.10 to -0.20

“The pooled proportion of bacterial isolates resistant to antibiotics was 
10-20% lower in intervention groups”

Summary of Meta-Analyses



Résultats
Human Studies



Stratified Meta-Analysis

Stratified meta-analysis by 
human population

NOTE: Weights are from random effects analysis

.

.
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* The 175 animal studies (of which 80 were pooled) showed consistent reduction 
of antibiotic resistance in animals with interventions reducing antibiotic use

* Risk reduction varied; generally in the 10-20% range
* Findings held:

§ Across bacterial groups
§ Across sample types
§ Across all antibiotic drug classes
§ Across all intervention types, whether they were strong versus weak interventions
§ Regardless of study quality

Conclusions



* Smaller number of human studies found (N=21)
* Of these, 13 were pooled, showing a 24% reduction of antibiotic 

resistance in humans with interventions reducing antibiotic use in food 
animals

* Mechanisms are indirect
* Effect is stronger in farm workers

Conclusions



* Ban the use of all antimicrobials that are essential for human health
* Ban the use of growth promotors
* Make clear and quantitative goals to reduce the overall use of 

antimicrobials 
* Work with all organizations involved, government, food industry, 

veterinary organizations, researchers to establish a program and reach 
these goals

* Find ways to reduce the use of antimicrobials in the developing world

In the livestock industry, we need to:



* Selective dry cow treatment
§ Only treat cows that are (likely) infected
§ Prevent infections in the dry period

Ø internal teat sealant
Ø excellent hygiene

* Selective antibiotic treatment of clinical mastitis
§ Culture all clinical mastitis cases
§ Supportive treatment of Gram-negatives: E. coli, Klebsiella
§ Antibiotic treatment of Gram-positives: Staphylococcus aureus, streptococci
§ If sick, also pain treatment

In the dairy industry, we should consider 
using:



* Scandinavia is doing this for decades

* The Netherlands and parts of Germany have adopted selective dry cow 
treatment 7 years ago

* Conventional farms can learn from good organic farms

* We can use their protocols

* CanWest DHI has indicated that they want to make this part of their services

We don’t have to reinvent the wheel…



* What farms can use selective dry cow treatment

* How this will affect the frequency of clinical mastitis in the months after calving 
under our circumstances

* How we best persuade farmers and veterinarians to adopt selective dry cow 
treatment and treatment of clinical mastitis

* To what extent this all will reduce AMR

However, we don’t know
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