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One Health Une santé
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Antimicrobial resistance and One Health

A ntimicrobial resistance (AMR) is a slow-moving pandemic 
threatening the viability of our socioeconomic prosperity 

and ability to effectively treat infections in humans and ani-
mals (1). Given the interconnectedness of humans, animals, and 
their environments, it is increasingly paramount that strategies 
to address AMR use a One Health approach to deal with this 
complex issue (2).

Human and animal health and agriculture rely heavily on 
the accessibility of effective antimicrobials as an important tool 
to treat and prevent bacterial infections in humans, animals, 
and crops (1). Furthermore, it is increasingly apparent that the 
environment has a large role in maintaining the “resistome” 
of AMR genes and resistant organisms (2,3). Therefore, as 
AMR continues to increase worldwide, global health and 
socio-economic impacts of AMR are projected to be substan-
tial (1). The Pan-Canadian AMR Framework (4) and nascent 
Pan-Canadian Action Plan have used a One Health approach 
to develop integrated strategies to tackle AMR across various 
sectors.

Antimicrobial stewardship
Antimicrobial stewardship (AMS) programs and interventions 
must consider all of these important, interconnected sectors as 

part of their design, as AMR cannot be managed in isolation. 
As resistance to first-line antimicrobials is projected to increase 
from 26 to 40% by 2050 (1), in all sectors we must consider 
how to best use available products.

Antimicrobial stewardship, the “multifaceted approaches 
required to sustain the efficacy of antimicrobials and minimize 
the emergence of AMR” (5), must take responsibility for soci-
ety’s management of antimicrobial use (AMU) to preserve the 
effectiveness of these products across the human, animal, agri-
culture, and environmental sectors. The concept and importance 
of AMS in animal health in Canada was considered at confer-
ences in 1999, 2005, and 2011 (6–8), with movement towards 
a leadership plan for animal health in 2017 (9).

In 2016, the Alberta Veterinary Medical Association 
(ABVMA) hosted the One Health AMS Conference in col-
laboration with Alberta Agriculture and Forestry, and Alberta 
Health; this was one of the first times that Canadian leaders 
and subject matter experts in both animal and human health 
gathered to understand each other’s challenges in address-
ing AMR (10). This conference was followed by the Western 
Canadian One Health AMS Conference in Saskatchewan in 
2019 (11). After the latter, there was a strong desire to continue 
the discussion in Canada to sustain momentum and grow the 
One Health influence on AMS initiatives.
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2021 One Health antimicrobial 
stewardship conference

The ABVMA, with support from Alberta Agriculture and 
Forestry, the AMR — One Health Consortium, and the 
National Collaborating Centre for Infectious Diseases, hosted 
a virtual One Health AMS Conference in March 2021 (12). The 
objectives of this conference were to:
1. Provide a forum for communication about AMS across 

the animal, human and environmental sectors in western 
Canada;

2. Identify opportunities for One Health collaboration in 
stewardship activities;

3. Improve One Health understanding of AMR challenges 
facing animal, human and environmental health;

4. Improve awareness of implications of recent AMR and 
stewardship research and policy on front-line practice; and

5. Inform AMS practices by human, animal, and environmen-
tal sectors using evidence-based knowledge.

The virtual environment facilitated a diverse complement of 
speakers across the human-animal-environment AMR/AMU/
AMS space. The conference included . 400 attendees from 
6 continents, including 26 countries, and spanned the human, 
animal, and environmental health sectors. It included 24 expert 
speakers and 74 research abstracts/virtual presentations by PhD, 
MSc, and undergraduate students, and post-doctoral fellows. 
Presenters covered various topics encompassing areas of human 
and animal health, and they emphasized the importance of the 
environmental reservoir for AMR and implications for future 
AMR considerations.

The final day of the conference encouraged a new vision for 
AMS by asking a simple albeit critical question: “How do we 
move forward?” To answer this question, topics included:
• social perspectives on AMS and how we must invoke strate-

gies that influence changes from the status quo in food animal 
production, animal, and human health;

• individual barriers to AMS, particularly psychosocial drivers 
of antimicrobial prescribing behaviors in human medicine;

• the regulatory environment for AMU in livestock, with a 
view to changes in the European Union and what this could 
mean for Canada;

• AMS perspectives from the pharmaceutical industry in the 
animal health sector; and

• the built environment and potential for environmental 
exposure of AMR in both animal and human health settings.
The day concluded with a proposal to disrupt the status 

quo for current investment and resourcing of AMR and AMS 
initiatives in Canada by suggesting that a managed network 
model (13) could be a viable path forward.

Survey on antimicrobial stewardship 
perspectives, drivers, and barriers

To capitalize on the transdisciplinary conference, One Health 
at UCalgary designed a semi-structured questionnaire to collect 
information from participants, and their broader networks, 
during and after the conference. This anonymous questionnaire 
included fully informed consent and received ethical approval 
from the University of Calgary (REB21-0209).

Questionnaires were designed to capture perceptions of AMS, 
as well as perceived drivers and barriers across the One Health 
continuum. Conducting this research through a transdisci-
plinary lens is essential to identify similarities and differences 
among professions and sectors. Despite overwhelming agree-
ment that AMS is important, there were disparate opinions 
regarding the existence of barriers towards stewardship, and 
whether respondents could do more personally, or if they had 
the required AMS support.

There were 87 questionnaire participants [Canada (n = 81), 
United Stated (n = 4), India (n = 1), Mexico (n = 1)], encom-
passing a variety of professions across the One Health spectrum, 
including veterinary medicine (n = 37), academia (n = 37), 
government (n = 12), industry (n = 12), human or veterinary 
medical associations (n = 9), producers (n = 6), producer associa-
tions (n = 5), veterinary technicians (n = 3), pharmacists (n = 3), 
physicians (n = 1), and lab technicians (n = 1) (participants 
could indicate . 1 profession category).

Figure 1. Word cloud developed from conference participant responses to the 
prompt “What does antimicrobial stewardship mean to you” (N = 39) through 
www.mentimiter.com
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When asked what AMS meant to both the participants 
and their profession as a whole, the most common theme was 
responsibility. As reflected in Figure 1, many participants viewed 
the concept of stewardship to be synonymous with responsibility 
in terms of education and food safety, but most importantly, 
sustainability of AMU and preserving treatment efficacy.

Regarding barriers to AMS, a common theme was “access,” 
including access to knowledge and research findings, timely 
diagnostics, and leadership or oversight in terms of up-to-date 
prescribing guidelines and agreement among experts, etc. Other 
identified barriers were economic, such as lack of sustained 
research and surveillance funding, and skilled personnel, as well 
as prescriber attitudes, including lack of motivation to change. 
Finally, when asked who should take responsibility for promot-
ing AMS, the most common response was that everyone shares 
responsibility in stewardship efforts. The One Health concept 
was evident in responses, with responsibility being placed on 
antimicrobial prescribers and users in all sectors, as well as 
government, industry, professional associations, researchers, 
diagnosticians, and educators.

“I think that anyone with knowledge/expertise in 
antimicrobial resistance should promote antimicrobial 
stewardship.” 

— Academic sector respondent

Outcomes and next steps
The 2021 One Health Antimicrobial Stewardship Conference was 
one of the most meaningful integrations across the One Health 
spectrum to discuss AMS in Canada. Past AMS efforts provided 
meaningful integration and cross-learning between human and 
animal health and agriculture sectors, although engagement from 
the environmental sector remained elusive. The knowledge gained 
and connections built with environmental AMR experts at this 
meeting were very encouraging. Future work must foster and grow 
these connections by engaging appropriate members from the envi-
ronmental sectors of federal, provincial, and territorial governments.

Questionnaire findings indicated personal responsibility 
in AMS efforts is present and should be leveraged to advance 
current and future initiatives. However, there were also indica-
tions of cross-cutting barriers to stewardship, highlighting the 
importance of social science in AMR research and mitigation. 
Without an understanding of cross-cutting and sector-specific 
barriers to AMS, practical recommendations and meaningful 
progress cannot be made.

The proposal to challenge the status quo of current AMS 
policy and AMR resourcing and funding through a managed 
network model holds promise for future consideration. Canada’s 
AMR and AMS policy has been uncoordinated (14) and invest-
ment in AMR has been stagnant in the past decade (15). The 
success of this conference and its ongoing influence to build 
a strong One Health foundation for AMS efforts in Canada 
should be leveraged as the federal government works to final-
ize a Pan-Canadian AMR Action Plan. Information from the 
questionnaire will be finalized and published to guide further 
discussions of existing barriers to stewardship, as well as high-
light relevant and actionable changes for implementation.
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