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Outline

1. The issue of AMR and the intersection of Public Health.

2. Is AMR lower on the Public Health agenda?

3. National AMR trends potentially driven by community factors.

4. Examples of community health drivers influencing AMR.

5. The way forward…
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UN General Assembly Political Declaration on 

Antimicrobial Resistance, September 2016
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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 

environmental health sectors. We are running out of time.

Margaret Chan, DG-WHO



How Big a Problem is AMR?

https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
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Public Health Issues and AMR

• Communicable Diseases

• GC

• Typhoid

• Foodborne Outbreaks 

• Global Health

• TB

• HIV

• Malaria Outbreaks 

All of these are shaped by AMR
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Model of Integrated One Health Surveillance System

Queenan, et al. International Journal of Antimicrobial Agents 48 (2016) 422–427
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AMR Should be Squarely in the Sights of Public Health
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AMR in Public Health Textbooks
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Apparent Disconnect of Public Health and AMR in Canada?

“The world is facing an 

antibiotic apocalypse.” 

Dame Sally Davies.
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Three Possible Reasons for the Disconnect

• The Boy Who Cried Wolf

• Clinical Disconnect

• A Hidden Epidemic
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The Boy Who Cried Wolf
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Accurate Projections for AMR Associated Deaths?

de Kraker et al. PLoS Med. 2016
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AMR in Canada has not reached critical  proportions

OECD

The status of AMR in Canada is due 

to foresight and the early efforts of 

engaged stakeholders.
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Clinical Disconnect
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Public Health Involvement in Human AMR and 

Accountability

Federal PH

Provincial PH 

Local PHAMR ARENA

(Clinical)

“Antibiotic resistance is one of 

the biggest threats to global 

health, food security, and 

development today.”
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A Hidden Epidemic
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Context for Numbers of AMR Associated Deaths

• 1.6 million people died in 2017 from TB

• 940,000 died in 2017 from HIV

• 430,000 died in 2015 from Malaria

https://www.who.int/features/factfiles/malaria/en/

https://www.who.int/gho/hiv/epidemic_status/deaths_text/en/

https://www.tballiance.org/why-new-tb-drugs/global-pandemic

https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf

700,000 deaths due to AMR in 2016
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https://www.who.int/gho/hiv/epidemic_status/deaths_text/en/
https://www.tballiance.org/why-new-tb-drugs/global-pandemic
https://amr-review.org/sites/default/files/160525_Final paper_with cover.pdf


Not a Problem Unique to Canada

• Public health organizations tend to be involved in the implementation of AMR 

policies, but their involvement is often not coordinated… across the different 

services that need to be involved. 

• The report on England, for example, describes the role and action of local public 

health organizations in implementing AMR activities as being limited and patchy; 

few have set up local committees mirroring activities at the national level.

The role of public health organizations in addressing public health 

problems in Europe: The case of obesity, alcohol and antimicrobial 

resistance. Health Policy Series, No. 51.

Rechel B, Maresso A, Sagan A, et al., editors.

Copenhagen (Denmark): European Observatory on Health Systems and 

Policies; 2018.
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http://www.euro.who.int/en/about-us/partners/observatory


National AMR Surveillance 

and Its Connection  to 

Communities

• National trends in AMR

• Examples of how factors in the 

community can drive these trends
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CARSS – Canadian Antimicrobial Resistance Surveillance System

• Carbapenemase-producing Enterobacteriaceae

• Clostridioides difficile

• Methicillin-resistant Staphylococcus aureus

• Vancomycin-resistant Enterococcus spp.

• Streptococcus pyogenes

• Streptococcus pneumoniae

• Neisseria gonorrhoeae

• Mycobacterium tuberculosis

• Typhoidal Salmonella enterica

• Non-typhoidal Salmonella enterica

• Campylobacter spp.

• Salmonella spp. 

• Escherichia coli

• Antimicrobials dispensed in 

the community for use in 

humans

• Antimicrobials purchased by 

hospitals for use in humans

• Antimicrobials for use in 

food-producing and 

companion animals and 

crops

AMR in human populations AMR in retail meat AMU
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Carbapenemase-producing Enterobacteriaceae (CPE)

• CPE infection rates remained low and 

stable

• CPE colonization rates have increased 

almost five-fold (people who carry 

CPEs, but did not have an infection) 

• This is a growing public health concern 

because the colonizing bacteria can 

be transmitted to others 
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Rates of CPE, 2012-2017 (per 10,000 patient-days)
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Stealth Introduction of CPOs into the Community

• 80,000 Canadians sought medical 
care outside of Canada in 2015

• Bariatric surgery among the leading 
procedures

• Patients had surgery in Tijuana were 
exposed to XDR Pseudomonas 
aeruginosa

• These people come into your 
hospitals, work in LTCF, prepare 
your food

• A role for community IPC?

Conference Board of Canada 2015
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CPOs in British Columbia (PICNet data)

• 60% of new cases in 

2017/18 reported 

healthcare exposure 

outside of Canada

• Yesterday’s patient is 

today’s community member

Provincial Infection Control Network of British Columbia (PICNet)

December 2018
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Methicillin-resistant Staphylococcus aureus (MRSA)

• Overall MRSA infection rates increased 

by 13% since 2012

• MRSA infections in hospitals have 

declined 6%

• MRSA infections that came from the 

community have increased 62%

• The rate of more serious and invasive 

MRSA infections (i.e. blood stream 

infections) remained high in paediatric

hospitals
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• 10,500 children with S. aureus infections 

at a hospital in Atlanta from 2002-2010.

• Looked at geospatial effects on the 

MRSA v. MSSA infection

• Risks for MRSA were driven by social 

determinants of health

• Black

• Overcrowding

• Younger age
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Clostridioides difficile infection (CDI) 

• CDI rates have declined 

40% since 2012

• Among people in 

hospital who had CDI, 

one-third of these 

infections came from 

the community 0

4
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Figure 2: Rates of CDI, 2012-2017

Healthcare-associated Community-associated
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C. difficile transmission in the community

• Colonization necessary but not 

sufficient condition for CDI

• Fecal-oral transmission

• 30% CDI community presentation

• Routes of transmission

– Person to person

– LTCF

– Farm exposure
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AMR Gonorrhea

Martin, CCDR 2019
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One Model for Public Health and AMR

Public 

Health
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AMR
AMR



More Fundamental Community Drivers of AMR

• Effects of Community AMU on AMR

• What could be root cause drivers of 

AMR in  communities?
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• Tested the association between 

neighbourhood fluoroquinolone consumption 

and the probability of having FQ-R E coli in 

urine cultures.

• More than 2.5 million urine culture results.

• Increased risk of acquiring fluoroquinolone-

resistant E. coli in neighbourhoods with 

higher fluoroquinolone consumption, 

independent of previous personal use of 

antibiotics.
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Significance of FQ-R E.coli in a community

• Looked at the rates of mortality 
and septicemia in 50 states in 
the US, 2013-2014

• Compared with a database 
containing CA-UTI culture 
results from approximately the 
same period of time.

• Among all age groups <85yo, 
FQ-R E. coli strongly
associated with sepsis and 
mortality from sepsis

Goldstein. International Journal of Antimicrobial Agents 2019
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AMR is Driven by Core Public Health Metrics

• Metagenomic analysis of untreated 

sewage to characterize the 

bacterial resistome from 79 sites in 

60 countries.

• Metagenomics=sequencing DNA of 

all organisms in the sample

• Resistome=the AMR genes 

identified from all organisms

Hendriksen, Nature Comms. 2019
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Antibiotic Resistance Varied Across the Globe

• Africa, Asia and South America had 

the highest rates of AMR.

• Not correlated with AMU.

• This suggests that the total AMR 

abundance is mainly influenced by 

local/national parameters
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Hendriksen, Nature Comms. 2019



Population Factors Explained most of Global AMR Variation

• World Bank - Health, Population and 
Development Indicators, eg.

– Mortality rate

– Death due to communicable disease

– Infant mortality

– Sanitation

• “Improving sanitation, health, and perhaps 

education as part of the sustainable 

development could be effective strategies 

for limiting the global burden of AMR.”
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Hendriksen, Nature Comms. 2019



Summary

• Described the issue of AMR

• Discussed the disconnect with local public health

• Made the case for PH and AMR 

– issues that clearly overlap with current PH activities

– indirect of drivers of AMR in the community

• What are some of the engagement points for “on the ground” public health?
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AMR Surveillance  in Area of Overlap With Existing PH Monitoring
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Community Antimicrobial Consumption is Dominant

• Majority of antimicrobials are 
dispensed through community 
pharmacies – 92%

– Community AMU among adults 
far greater than total hospital 
antimicrobial purchasing

• However, people who are in 
hospital are much more likely 
to be receiving antibiotics than 
people in the community
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Public Health Levers - Antimicrobial Stewardship

• Partner with leads in pharmacy, medical services, and public health offices to 

initiate or grow AMS programs

• Advocate for AMR surveillance  and programs in community settings:

– Long-term care

– Prisons

– Community health clinics

• Use surveillance data for local priority planning (including any data on medical 

tourism)
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Engage in Advocating for Reducing of Antimicrobial Use

Antimicrobial Stewardship Curriculum for Health 

Professionals

Alternate Prescribing Techniques
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www.antibioticawareness.ca

http://www.antibioticawareness.ca/


Infection Prevention and Control in Community Settings
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Alexander Fleming predicts the Public 

Health responsibilities in AMR

Mr. X. has a sore throat. He buys some penicillin and gives himself, not 

enough to kill the streptococci but enough to educate them to resist 

penicillin. He then infects his wife. Mrs. X gets pneumonia and is 

treated with penicillin. As the streptococci are now resistant to penicillin 

the treatment fails. Mrs. X dies. Who is primarily responsible for Mrs. 

X’s death? 

Alexander Fleming, Nobel Lecture, December 11, 1945
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