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Abstract 
On September 21, 2016, the United Nations General Assembly held a high-level meeting on 
antimicrobial resistance (AMR). Participating political leaders committed to coordinate action 
across the human and animal health, agriculture and environmental sectors and to work at 
national, regional and international levels with the public sector, private sector, civil society and 
all other relevant actors, including the public. 

The objective of this article is to outline how the Public Health Agency of Canada (PHAC) has 
been working to address AMR in Canada. PHAC has used a One Health approach and has 
been working at the federal level with other government departments and nationally with 
the provinces, territories, professional organizations and other key players to address AMR. 
To date, the federal response has focused on surveillance, stewardship and innovation across 
multiple sectors, including human health, animal health, regulatory actions and research. PHAC 
is currently working with the provinces and territories as well as key experts in the field to 
develop a pan-Canadian AMR Framework and subsequent action plan that will outline best 
practices and approaches to AMR across human and animal health. The Framework will build 
on previous work done by PHAC and the federal/provincial/territorial Pan-Canadian Public 
Health Network Council and recognizes the research expertise in Canada, the need to ensure 
actions are based on evidence, and to combat AMR through infection prevention and control.

The three articles in this issue are examples of the foundational work that has been done 
federally by PHAC, in developing the Canadian AMR Surveillance System (CARSS), and 
nationally, through task groups of the Public Health Network Council, in identifying where 
to strengthen human surveillance of AMR and best practices for stewardship in the human 
health care system. While we remain in an early stage of national, coordinated AMR action, 
momentum is building to ensure Canada can respond to this global health threat with a One 
Health approach involving multiple sectors at local, national and international levels that are all 
well-aligned with the World Health Organization Global Action Plan. 
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Introduction
Antimicrobial resistance (AMR) has been identified as a 
fundamental threat to global health security as well as a threat 
to meeting and maintaining international development goals 
(1,2). The World Health Organization’s (WHO) 2014 report on 
the global surveillance of AMR highlighted the risk of entering a 
post antibiotic era where common infections could become life 
threatening due to the progressive loss of effective treatments 
(3). It has been estimated that by 2050, annual deaths due to 
AMR could reach 10 million worldwide, overtaking deaths due 
to diabetes and cancer combined (4). What makes the situation 
especially difficult is that AMR is not just a human health threat, 
it is a complex issue that has animal, agricultural, environmental 
and economic implications. 

In September 2016, a high-level meeting was held on AMR at 
the United Nations General Assembly (UNGA). This was only 
the fourth time that UNGA had discussed a health issue, which 
demonstrates both the international commitment and the grave 
threat posed by AMR. Heads of state committed to take a 
broad, coordinated approach to address AMR by developing 
national plans. They pledged to strengthen regulation of 
antimicrobials, improve knowledge and awareness and promote 
best practices—as well as to foster innovative approaches 
using alternatives to antimicrobials and new technologies for 
diagnosis and vaccines. “Antimicrobial resistance poses a 
fundamental threat to human health, development and security. 
The commitments made today must now be translated into 
swift, effective, lifesaving actions across the human, animal and 
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environmental health sectors. We are running out of time,” said 
Dr. Margaret Chan, Director-General of WHO (5).

So how is a complex global public health threat addressed 
nationally? In Canada, we have taken a One Health approach 
to AMR that recognizes that the health of humans is connected 
to the health of animals and the environment (6). The objective 
of this article is to provide an update on how the Public Health 
Agency of Canada (PHAC) has been working at the international, 
federal and national (federal/provincial/territorial) levels to build 
the foundation for a coordinated, multi-sector or multi-sectoral 
response in Canada that is well-aligned with international efforts. 
This editorial will highlight some of the work that has been done 
in the health sector and describe a new multi-sectoral approach 
that is now underway. 

International coordination
As the Government of Canada’s focal point for international 
work on AMR, PHAC has been actively engaged in a number of 
international policy and expert forums on all aspects of AMR. 
These forums have included the WHO, the Food and Agricultural 
Organization (FAO), the World Organization for Animal 
Health (OIE), the G7, the G20 and the Global Health Security 
Agenda (GHSA) who have all identified AMR as a key area of 
concern requiring coordinated action and capacity-building. 
Canada is actively supporting these efforts. One of Canada’s 
key commitments to date has been the endorsement of the 
WHO Global Action Plan (GAP) on AMR (7), which includes 
the development of a multi-sectoral national action plan. At 
the September 2016 United Nations General Assembly high-
level meeting on AMR, Canada reaffirmed its commitment to 
develop a national action plan on AMR and pledged support for 
the political declaration on AMR (8). This declaration identified 
support for activities focused on stewardship, surveillance, 
regulation, research and innovation, and capacity-building at 
the regional, national and global levels. PHAC is committed to 
sharing intelligence and outcomes of international meetings and 
ensuring that Canadian initiatives and activities align with the 
WHO Global Action Plan. 

Federal action 

The Federal Framework and Action Plan
Given the complex nature of AMR, responsibility for action 
crosses the mandates of a number of federal departments 
and agencies. A coordinated federal approach is essential 
to effectively launch a pan-Canadian approach to AMR and 
international AMR initiatives. PHAC led the development 
of Antimicrobial Resistance and Use in Canada: A Federal 
Framework for Action (9). The federal Framework set out three 
pillars to guide federal actions: 

1. Establish and strengthen surveillance systems.
2. Strengthen the promotion of the appropriate use of 

antimicrobials (stewardship).
3. Promote innovation. 

The Framework was followed by the Federal Action Plan on 
Antimicrobial Resistance and Use in Canada, which identified 
concrete actions to be undertaken by the Government of 

Canada to achieve the Framework objectives (10). Federal 
departments undertaking work under the Action Plan include 
Health (Public Health Agency of Canada, Health Canada, the 
Canadian Institutes of Health Research and the Canadian Food 
Inspection Agency); Agriculture and Agri-food Canada; the 
National Research Council Canada; and Innovation, Science and 
Economic Development Canada. Discussions continue across 
federal departments regarding how to further advance Canada’s 
response to AMR and have expanded to include Environment 
and Climate Change Canada, as well as Global Affairs Canada 
(Figure 1). 

The Government of Canada has been working on its 
commitments in the Federal Action Plan. Here are a few 
examples of how it has been working on each of the pillars with 
a special focus on the work of the Agency.

The Canadian AMR Surveillance System (CARSS)

The Canadian Antimicrobial Resistance Surveillance System 
(CARSS) was launched in 2014 to strengthen surveillance 
coordination. CARSS is based at PHAC and supported by 
Health Canada, the CFIA and AAFC. CARSS integrates data 
about antimicrobial use (AMU) and AMR from nine surveillance 
systems. 

This issue of the Canada Communicable Disease Report includes 
a summary of the second CARSS report (11). The report 
identifies AMU and AMR trends in both food production animals 
(e.g. chickens, cows, pigs) and humans, and tracks priority 
organisms for surveillance. The report highlights that while AMR 
rates for some organisms have stayed the same or declined, 
methicillin-resistant Staphylococcus aureus (MRSA) rates are 
higher than in the early-mid 2000s. Of particular concern are 
the rising rates of drug-resistant Neisseria gonorrhoeae in the 

Figure 1: Federal departments taking action on AMR 
through the Federal Action Plan
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community. Athough antibiotic use in Canadian hospitals has 
remained relatively stable, there is a trend towards increased 
use of parenteral (intravenous) antibiotics in the community. 
Additionally, antimicrobials important to human medicine 
were distributed for use in food production animals. In 2014 
approximately 82% of antibiotics in Canada were for use in food 
production animals; only 18% were for human use (11). 

Stewardship, research and innovation

The Government of Canada is addressing AMR in the other 
two pillars as well: stewardship and research and innovation. 
With respect to stewardship, there has been work in the animal 
health area to moderate antibiotic use, including strengthening 
regulations and policy for veterinary medicines and medicated 
feeds. Health Canada has proposed amendments to the 
Food and Drug Regulations to help address the issue of AMR 
in the veterinary drugs context, work that is complimentary 
to policy initiatives also currently underway, including the 
removal of growth promotion claims of medically-important 
antimicrobials and their change of status from over-the-counter 
to prescription. PHAC has supported and promoted a number 
of local stewardship initiatives (12) and, as described below, has 
worked with provinces and territories to identify best practices in 
antimicrobial stewardship. 

Surveillance findings have informed stewardship, research and 
innovation. Programs have covered a wide range of activities, 
including the development of novel antimicrobials, alternatives 
to antibiotics, transmission dynamics and diagnostics. In addition 
to its investigator-initiated research funding, CIHR has supported 
a number of AMR-related programs since its inception in 2000 
(13), and current targetted funding is focused on point-of-care 
diagnostics for priority pathogens (14) and various topics (e.g, 
transmission dynamics, development of new drugs) through the 
European Union Joint Programming Initiative on Antimicrobial 
Resistance (JPIAMR), an international collaboration of 22 
member states (15). Along with PHAC and the NRC, CIHR also 
co-led a federal working group of 13 organizations focused 
on identifying priorities for vaccine research, innovation and 
development, which has the potential to lead to a decreased rate 
of new antimicrobial resistant infections. The Genomics Research 
and Development Initiative is another example of innovation and 
federal multi-disciplinary collaboration. This multi-year program 
enables federal science departments and agencies to address 
important biological issues, including how AMR develops and 
spreads.

National health initiatives 
Efforts are underway in human health and animal health sectors. 
As an example, in the human health sector, PHAC has been 
working at a national level with the Public Health Network 
(PHN) Council. The PHN Council is composed of senior health 
officials from all the provinces and territories plus the Chief 
Public Health Officer of Canada (16). The Council accomplishes 
its developmental work through steering committees and task 
groups. 

To identify some of the key human health issues in AMR, the 
PHN Council’s Communicable and Infectious Disease Steering 
Committee (CIDSC) set up two time limited task groups that 

included experts and other key stakeholders from across 
the country: the AMU Surveillance Task Group and the AMR 
Stewardship Task Group. Each task group developed a report for 
CIDSC to present to the PHN Council. 

Strengthening AMR surveillance
The CIDSC AMR Surveillance Task Group was asked to 
identify the data requirements for first priority organisms for 
AMR surveillance in Canada, to determine whether they are 
being met or not, to assess the feasibility of meeting unmet 
data requirements and to make recommendations regarding 
surveillance gaps (17). For just over half of the high priority data 
requirements, the Task Group found the existing surveillance 
systems met the required needs. It found that a number of data 
requirements were not being met and the feasibility of gathering 
this data was variable. The Task Group recommended that 
the top priority site of infection for AMR surveillance was the 
bloodstream due to the high associated morbidity and mortality 
of bloodstream infections. Another recommendation was to 
collect susceptibility data on N. gonorrhoeae in the community 
given the rise in resistance and current gaps. 

Best practices in antimicrobial stewardship 
The CIDSC Stewardship Task Group conducted a scan of best 
practices in stewardship and developed recommendations 
to promote stewardship (18). Recommendations include the 
promotion of stewardship across jurisdictions by instituting a 
national infrastructure; advancing best practices for education 
and awareness; developing evidence-based audit and feedback 
tools; collecting, sharing and mobilizing evidence about 
prescribing professionals to implement specific targeted 
interventions; and changing healthcare practitioners’ practice 
regulations.

Next steps

Developing a pan-Canadian framework
In order to deliver a multi-sectoral national plan, as per Canada’s 
international commitments, PHAC has been working with the 
human and animal health and agriculture governance systems, 
and has initiated the creation of a new federal/provincial/
territorial AMR Governance Structure, reflective of an integrated 
One Health approach needed for coordinated, comprehensive 
multi-sectoral actions for a pan-Canadian approach.

This new governance structure is composed of federal/provincial/
territorial government officials representing public health, 
healthcare, animal health and the agri-food sector from all 
levels of government as well as key stakeholders from academia 
and industry. The structure is being used to facilitate the 
development of the pan-Canadian Framework on AMR.

Conclusion 
How is an international public health threat addressed in 
Canada? The case of AMR goes beyond human health and 
requires a One Health approach with multi-sector action at local, 
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regional, national and international levels. The WHO Global 
Action Plan on AMR and the recent commitment by Heads of 
State worldwide to address the root causes of AMR will enable 
a high level of collaboration and coordination. Although a lot 
of foundational work has been completed in Canada, there 
is still much to be done. As Canada moves forward with its 
pan-Canadian Framework and action plan, ongoing engagement 
with domestic and international partners across all sectors will be 
key to ensuring alignment and protecting the health and welfare 
of not just Canadians, but the global community. 
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