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Things to think about at the beginning...




Why do you want data about antimicrobial use?

Generally — it is all about comparisons...
« Is antimicrobial consumption/AMU increasing or decreasing?

« How do we compare to other areas?
« Is antimicrobial consumption/AMU different in different host species?

 What does antimicrobial consumption/AMU mean for resistance?

COMPARISONS CREATE DISCOMFORT!

e Are we sure?

 What are the implications of increasing precision/accuracy?
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Setting your objectives — Language is important!

Surveillance # Research

Types of surveillance
» Active — defined sample frame/protocol

Passive — “take what you have in place”

Enhanced passive - specific data collection in addition to passive data
Continuous vs. periodic/episodic

Comprehensive vs. sentinel/target site

What type of surveillance best meets your objectives?
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Setting your objectives — Language is important!

Use # Consumption

Use of antimicrobials — “The actual administration of antimicrobials to the animals or any
process that suggests the antimicrobials have been or will be administered, for example
prescribing or delivering antimicrobials to the farm(er).”

(AACTING Guidelines - http://www.aacting.org/swfiles/files/AACTING Guidelines V1.1 2018.03.23 39.pdf)

Antimicrobial consumption “statistics quantify the ecological selection pressure on
microbial populations. Antimicrobial consumption often translates as sales of antimicrobial
medicines. It permits benchmarking comparisons at global, country or healthcare facility level
and evaluation of the impact of educational or regulatory interventions.”

(WHO - http://www.who.int/medicines/areas/rational _use/AMU_Surveillance/en/)
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http://www.aacting.org/swfiles/files/AACTING_Guidelines_V1.1_2018.03.23_39.pdf
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Setting your objectives - scope and system
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Detalls - where to collect information and from what?
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Details - Types of data

Figure 7. Data Sources Selected by 107 Countries Reporting Quantitative Data from 2013-2016
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Who has data and who can contribute to reporting

Industry— Policy Community
Pharmaceutical

Federal Gov’t

Regional Gov’t

Industry-Farming
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CIPARS
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CANADIAN INTEGRATED
PROGRAM FOR ANTIMICROBIAL
RESISTANCE SURVEILLANCE
(CIPARS)

ANNUAL REPORT

CANADIAN
ANTIMICROBIAL
RESISTANCE
SURVEILLANCE SYSTEM

2017 REPORT
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CIPARS Objectives

Unified approach to monitor trends in antimicrobial resistance (AMR) & antimicrobial use
(AMU) in humans & animals

Allow accurate international comparisons with other countries that use similar
surveillance systems

Generate data and timely reports to facilitate the assessment of the public health impact
of antimicrobials used in human & agricultural sectors
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Partnership
and collaboration
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1 National Microbiology Laboratory, Winnipeg, Manitoba, Public Health Agency of Canada (PHAC)
2 Nahonal Microbiology Laboratory, Guelph (Ontario) and Saint-Hyacinthe (Québec)
3 Canadian Integrated Program for Antimicrobial Rescstznce Surveillance, PHAC

4 Programme intégré canadien de surveillance de lar aux antimi , Agence de la santé publique du Canada
5 Canadian Antimicrobial Resustz\ce Surveillance System (CARSS), PHAC
6 Pest M. t R A , Health Canada

7 Canadian Animal Health Institute (CAHI)
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CIPARS - surveillance of antimicrobials
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CIPARS - surveillance of antimicrobials

Beef Cattle Marine Finfish
AMU AMU: Department
DDDvetCA Research of Fisheries and
(retrospective Oceans Canada
data) (2016 data)

[

2015 2016 2017 2018

Turkey AMU Nursery Pig
’ Research
Surveillance .
Project

* In the beginning our activities were very small.
« Butwe had a great plan(ner)!
» Critical to just start.

PUBLIC HEALTH AGENCY OF CANADA > 15




Data sources - antimicrobials intended for use in animals

* CIPARS farm questionnaire
— Data voluntarily provided by participating producers and veterinarians
— Broiler chickens, turkeys, grower-finisher pigs
— Beef and dairy farm surveillance frameworks under development

* Quantity of active ingredient distributed for use in animals since 2006
— Data voluntarily provided by the Canadian Animal Health Institute (CAHI)
 Stratified by province and type of animal (companion vs. production animal)

« Marine Finfish data - Fisheries and Oceans Canada requires industry owners and
operators to report on their use of drugs and pesticides, including antimicrobials under
the authority of the Aquaculture Activities Regulations authorized under the Fisheries Act

— Freshwater finish data anticipated for 2017
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Data sources - antimicrobials intended for use in people

« Purchased from IQVIA — provided to CIPARS via CARSS
— Physician diagnosis and antimicrobial recommendations
— Hospital purchases
— Pharmacy dispensations
« Additional data from Northern Communities included in pharmacy data

Data sources - antimicrobials intended for use on crops

 Provided by Health Canada’s Pest Management Regulatory Agency
— Annual Canadian sales data from all pesticide manufacturers
» Fireblight on pome fruits (apples, pears, quince), caneberries and Saskatoon
berries; blossom blast and bacterial canker on cherries; stem canker and
bacterial spot on greenhouse and field fruiting vegetables (peppers, tomatoes,
and eggplant); and walnut blight of walnuts.
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Continuing to evolve — animal sales data

2019 (for 2018 data)

Voluntary provision (Canadian Regulatory authority
Animal Health Institute)

90%-95% of animal health product All antimicrobials

market
Missing some imported products Will capture data from importers
* By animal type _ « By animal species (low/high estimates)
* Production animal - Cattle (dairy, beef, veal)
« Companion animal . Pigs
* Chickens (broilers, layers)
» Turkeys
* Horses

» Aquaculture (finfish, shellfish)
* Small ruminants

« Companion animals

* Other

https://www.canada.ca/en/public-health/services/antibiotic-antimicrobial-resistance/animals/veterinary-antimicrobial-sales-
reporting.html
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Ok. Now we have data...
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« This is not hard (mathematically).
e This is very meticulous work.
« This has fancy language.
« Technical details matter.
» Decisions about these can be complex

* Not everyone needs to know the technical details!

 This is not hard.
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Yes, you need a denominator!

800,000,000

700,000,000

600,000,000

500,000,000

400,000,000
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200,000,000
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|
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Host species

- 1,200,000

- 1,000,000

- 800,000

- 600,000

- 400,000

Antimicrobials distributed and/for sold (kg)

- 200,000

Animals

Animal distribution data does not include own use imports or active pharmaceutical ingredients used in compounding.

Data sources: CAHI, IQVIA via CARSS, Statistics Canada, Ag Canada, Equine Canada
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Fancy language to remember

Animal Biomass = number of animals x how heavy they are
Technical Details

— What animal species to include?

— Inclusion of imported animals/exported animals?

— If average weight at treatment — Population Correction Unit (PCU)
 1kganimal=1PCU

Defined Daily Dose Vet = “assumed average dose per kg animal per species per day”

(https://www.ema.europa.eu/documents/scientific-quideline/principles-assignment-defined-daily-dose-animals-dddvet-
defined-course-dose-animals-dcdvet en.pdf)

Technical Details

— Based on average or median of labelled doses

— Do these standards need to be country-specific?

— How often are standards reviewed?

— Are the standards weighted by the number of products with the same dose?
— What to do with long acting products?

— What to do with antimicrobials used in an extra-label manner?
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Evolution of antimicrobial consumption/use reporting

Consumption: kg=——>  mg/animal biomass
« Animal biomass based on average weight at treatment (PCU)

— Criticisms: uncertainty and variability with this weight choice
— Pros: if done ‘right’ the one weight reflects weight at exposure to the drug
 Animal biomass based on live animal weight at time of slaughter (e.g., OIE denominator)

— Criticisms: we generally don’'t administer antimicrobials to animals at this weight (i.e.,
withdrawal periods)

— Pros: this often is a ‘known’ weight

Use: if you have good quality farm level data — you can report in any metric!
* Mg/biomass

« DDDvet/1000 animal-days
— Country-specific DDDvet standards take time to develop
« Dependent on your objectives
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CIPARS — how we measure consumption/AMU

Unit of Indicator Sales Data | Sentinel farm

Measurement (=numerator/denominator)

Count-based « #farms/total sampled NA V

« #rations medicated/total #rations V

« days exposed v

* % herd exposed \

Weight-based * mg/PCU * \

Dose-based . etCA/PCU Coming... V
S

PD,c:ca/1000 animal-days

Denominator: PCU=Population Correction Unit (1 PCU =1 kg animal)
Average weight at treatment (Canadian and ESVAC) — dual reporting
*Inclusiori of beef cows

DDD, . cx=defined daily dose for animals based on Canadian product labels
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In summary

 What to you want to know?
— What outputs/outcomes meet your objectives?
« Set objectives — design your surveillance to meet your objectives
« Surveillance # research
« Just start. No matter how small. And have a great plan.
* Antimicrobial use/consumption surveillance — analysis is not hard, but it is meticulous
« Technical details and language matter — know who to deliver this info to
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Next....
We answer questions.
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Why do you want data about antimicrobial use?

Generally speaking — it is all about comparisons...these are often what your
surveillance objectives are based on

« Is antimicrobial consumption/AMU different in different host species?

— Regardless of objectives — be prepared for this
« Is antimicrobial consumption/AMU increasing or decreasing?
— What practices are related to this? (stewardship)

« How do we compare to other areas?

COMPARISONS CREATE DISCOMFORT!

But can drive stewardship
Are we sure? What are the implications of increasing precision/accuracy?
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OIE — Reporting Options

OIE Annual collection of data on antimicrobial agents intended for use in animals
— Baseline — quantitative data not available
« Are antimicrobial agents used for growth promotion
* Does legislation/regulations exist about this
« What are the list of authorised products for growth promotion
— Reporting Option 1
« Overall amount sold for use/used in animals by antimicrobial class

— Possibility to separate by type of use (therapeutic/prevention vs.
growth promotion)

— Reporting Option 2
« Additionally can separate by animal groups

— All food producing animals, companion animals and/or by
terrestrial and aquatic animals

— Reporting Option 3
« Additionally by route of administration
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CIPARS — how we measure consumption/AMU

Unit of Indicator Sales Data | Sentinel farm

Measurement (=numerator/denominator)

Count-based « ~#farms/total sampled NA V
« #rations medicated/total #rations V

« days exposed v

% herd exposed \

Weight-based @ * \
Dose-based * nDDD,,/PCU Coming... V

* nDDD,c,/1000 animal-days

Denominator: PCU=Population Correction Unit

Average weight at treatment (Canadian and ESVAC) — dual reporting
*Inclusion of beef cows

DDD, . ca=defined daily dose for animals based on Canadian product labels
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Is consumption/AMU different in different host species?
Metric: kg

Companion Human hospital
animals purchases
1% Crops /™ 3,
1%

Human pharmacy
dispensations
17%

Production animals ~4 times more
(ionophores and

chemical intended for

coccidiostats > animals than
excluded)

78% people

Data sources: CAHI, IQVIA via CARSS, Health Canada
Animal distribution data currently does not account for quantities imported for own use or as active pharmaceutical ingredients
for further compounding; hence are underestimates of total quantities used.
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Is consumption/AMU different in different host species?

Metric: mg/PCU

800,000,000

700,000,000 -

600,000,000

500,000,000 -

Population

300,000,000 |
200,000,000 |

100,000,000 -

I

400,000,000 |

M Population ® Antimicrobials distributed and/or sold (kg)

Humans

Host species

Animals

r 1,200,000

-~ 1,000,000

- 800,000

- 600,000

- 400,000

- 200,000

Antimicrobials distributed and/or sold (kg)

~ 1.5 times more

antimicrobials were

distributed for use in
5 animals than humans

(per kg host)

(European standard weights
of animals)

Data sources: CAHI, IQVIA via CARSS, Statistics Canada, Ag Canada, Equine Canada

Animal distribution data does not include own use imports or active pharmaceutical ingredients used in compoundigg
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Is consumption/AMU different in different host species?

Metric: kg

Lincosamides

Other

Aminoglycosides antimicrobial 3% .
<1% 2% Tetracyclines _-Macrolides
| 3% 6%

Trimethoprim
and sulfonamides
7%

Fluoroquinolones
Betalactams and quinolones
(penicillins) ;

50%

Cephalosporins
Humans ) <1%
Fluoroquinolones

<1%

Tetracyclines
52%

Data sources: CAHI, IQVIA via CARSS

Production animals

Aminoglycosides
1%

Tetracyclines
0%

1% Other
antimicrobials

4%

Macrolides
0%

Lincosamides
\ 1% _Fluoroquinolones

Trimethoprim and
sulfonamides
28%

B-Lactams
(penicillins)
31%

Companion animals

Aminoglycosides _Lincosamides
5%
Trimethoprim and

Macrolides
10%

antimicrobials
12%

Values do not include antimicrobials
imported under the “own use”
provision or imported as active
pharmaceutical ingredients used in
compounding.

pB-Lactams
(penicillins)
13%
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Is consumption/AMU different in different host species?
Metric: kg
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Data sources: CAHI, IQVIA via CARSS

PUBLIC HEALTH AGENCY OF CANADA > 34



Is consumption/AMU increasing or decreasing? Animal

Metric - kg

1,250,000 -

1,200,000 -

1,150,000 -

1,100,000 -

1,050,000 -

1,000,000 -

Quantity of active ingredient (kg)

950,000 -

900,000 -

850,000 -

Percentage change (kg)
»  25% decline since 2006
* 17% decline since 2015

* Indicates data
excluded antimicrobials
sold for use in
companion animals.

800,000

2007

2008

2009

2010

2011 2012* 2013* 2014* 2015* 2016*

Year

Values do not include antimicrobials imported under the ‘own use' provision or imported as active pharmaceutical ingredients
used in compounding. Data sources: Canadian Animal Health Institute, Statistics Canada, Agriculture and Agri-food Canada
Equine Canada

PUBLIC HEALTH AGENCY OF CANADA > 35




Is consumption/AMU increasing or decreasing? Animal

Metric — mg/PCU¢,

1,250,000 -
1,200,000 -

1,150,000 -

Quantity of active ingredient (kg)

900,000 -

850,000 -

800,000

1,100,000 -

1,050,000 -

1,000,000 -

950,000 -

Total (kg)

Total (mg/PCU—European weights)

- 240

r 220

r 200

- 180

- 160

- 140

r 120

Quantity of active ingredient adjusted for populations and weights (mg/PCU)

2007

2008

2009

2010

2011

T T T T T 100
2012* 2013 2014* 2015* 2016*

Year

Percentage change (kg)
»  25% decline since 2006
* 17% decline since 2015

Percentage change
(mg/PCUgy)

* 11% decline since 2006
* 18% decline since 2015

But ... some
Canadian
production classes
are heavier than
their European
counterparts...

Values do not include antimicrobials imported under the ‘own use' provision or imported as active pharmaceutical ingredients
used in compounding. Data sources: Canadian Animal Health Institute, Statistics Canada, Agriculture and Agri-food Canada
Equine Canada
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Is consumption/AMU increasing or decreasing? Animal

Metric — mg/PCU.,

1,250,000 -

1,200,000 -

1,150,000 -

Quantity of active ingredient (kg)

900,000 -

850,000 -

800,000

1,100,000 -

1,050,000 -

1,000,000 -

950,000 -

Total (kg)

Total (mg/PCU—European weights)

Total (mg/PCU—Canadian weights)

- 240

r 220

r 200

- 180

- 160

- 140

r 120

Quantity of active ingredient adjusted for populations and weights (mg/PCU)

2007

2008

2010 2011 2012* 2013

Year

2016*

100

Percentage change (kg)
»  25% decline since 2006
* 17% decline since 2015

Percentage change
(mg/PCUgy)

* 11% decline since 2006
* 18% decline since 2015

Percentage change
(mg/PCUc,)

* 10% decline since 2006
 17% decline since 2015

Values do not include antimicrobials imported under the ‘own use' provision or imported as active pharmaceutical ingredients
used in compounding. Data sources: Canadian Animal Health Institute, Statistics Canada, Agriculture and Agri-food Canada
Equine Canada
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Did the different animal weights make a
difference?
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Is consumption/AMU increasing or decreasing? Human
Metric: DDD/1000 inhabitant-days

25

=
_
_

s | = H B B =
5
2 F 15
=
=
=
=
=
10
5
o
2010 2011 2012 2013 2014 2015 2016
W Hospital 14 15 15 14 14 15 14
m Community 17.8 18.9 18.3 17.5 175 174 17 4

IQVIA data — CARSS. https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-
antimicrobial-resistance-surveillance-system-2017-report-executive-summary.htmi
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Is consumption/AMU increasing or decreasing? Animal
Metric — mg/PCU
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Is consumption/AMU increasing or decreasing? Animal
Metric — mg/PCU and DDDvetCA/1000 animal-days

200

180 -

milligrams/Population Correction Unit

]
o

40

20 -

2

OFluoroguinolones
OAminoglycosides
OMacrolides

® Streptogramins
B Bacitracins
@Orthosomycins

B Third generation cephalosporins 800
m Lincosamides-aminocyclitols

@ Penicillins

m Trimethoprim and sulfonamides 700 -
B Tetracyclines

3

8

8

[e2]
o

99
2013

@
s

N

nD DDvetC.ﬁtOOO broiler chicken-days at risk
8

136 0
2016

143 136
2014 2015

Broiler chickens

Number of flocks, year and species

OFluoroguinolones
OAminoglycosides
OMacrolides

B Streptogramins
m Bacitracins

o Orthosomycins

B Third generation cephalosporins
B Lincosamides-aminocyclitols
BPenicillins

B Trimethoprim and sulfonamides
B Tetracyclines

Data source:
CIPARS

4}
8

Y
s

ny
8

100 -

N\

99
2013

143 135

2014 2015

Broiler chickens

136
2016

Number of flocks, year and species

PUBLIC HEALTH AGENCY

Did AMU
decline?

41

OF CANADA >



Quantity of antimicrobials adjusted for population and pig weight
(mg/PCU)
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Is consumption/AMU increasing or decreasing? Animal
Metric — mg/PCU and DDDvetCA/1000 animal-days
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Future considerations — DDDvet and DDDvetCA

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

23 June 2015
EMA/710019/2014
Veterinary Medicines Division

Principles on assignment of defined daily dose for animals
(DDDvet) and defined course dose for animals (DCDvet)

Draft agreed by European Surveillance of Veterinary Antimicrobial | 9 March 2015
Consumption (ESVAC) drafting group

Start of public consultation 12 March 2015

End of consultation (deadline for comments) 12 May 2015

Revision agreed by the European Surveillance of Veterinary Antimicrobial | 8 June 2015
Consumption (ESVAC) drafting group

https://www.ema.europa.eu/documents/scientific-
guideline/principles-assignment-defined-daily-dose-
animals-dddvet-defined-course-dose-animals-
dcdvet_en.pdf

. [DevelopingCanadian-])efined DailyDoses for -Animals: A-Metricto-
Quantify Antimicrobial Usey

*Angelina ‘L. Bosman'?, Daleen Loest!, David F.-Léger',"Agnes:Agunos', Lucie‘Collineau?,
Carolee'A.-Carson!'

!Centrefor Food-borne, Environmental and Zoonotic Infectious Diseases. Public-Health-Agency-
of*‘Canada. Guelph. ON, Canada. “Population Medicine, University of Guelph, Guelph. ON. -

Canada. “PublicHealth Risk-Sciences-Division, National Microbiology Laboratory, Public-
Health-Agency-of-Canada, Guelph, ON, Canada¥

*Correspondenced
Dr.-Angelina-Bosman¥]
Email:-bosmana@uoguelph.caf

Keywords:-antimicrobialuse;-defined-daily-dose; veterinary; Canada; surveillance; food-
animals; metricsY

Abstract:(350words)q|

Background:-Antimicrobial use-surveillance-dataneed-to be-analyzed-and reported in-areliable-
and harmonized way.In-veterinary medicine, one-approach is to use-defined -daily-doses for-
animals (DDDvet), - whichare-technical standardsused toadjust thekilograms-ofactive:
antimicrobialingredients by the-amountadministered daily perkg-ofanimal. Recently, the-
EuropeanMedicines-Agency -published principles forassigning these-standard values basedon-
Europeanantimicrobial productiabels. Formeasuring-antimicrobialuse-within-Canada,-
DDDvets reflective-of Canadian veterinary antimicrobial use were-needed (DDDvetCA). 4

Objectives:-To-describe-the-development of DDDvetCA standards for pigs, broilerchickens-and-
turkeys forauthorized and compounded-antimicrobial activeingredientsused in-Canada,-
including-thoseused-in-an-extra-label- manner; andto-comparethe DDDvetCAs with the:
DDDvetEMA, where-possible. 4

Paper coming...
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How do we compare to other areas? Human
Metric: DDD/1000 inhabitant-days

Netherlands (2015)
Estonia (2015)
Sweden (2014)
Latvia (2015)
Austria (2015)
Germany (2015)
Slovenia (2015)
Norway (2015)
Denmark (2015)
Lithuania (2015)
Hungary (2015)
Finland (2015)
Canada (2015)
Iceland (2014)
Czech Republic (2015)
United Kingdom (2015)
Portugal (2015)
Bulgaria (2015)
Croatia (2015)
Malta (2015)

Spain (2015)
Slovakia (2015)
Ireland (2015)
Poland (2015)
Luxembourg (2015)
Italy (2015)
Belgium (2015)
France (2015)
Cyprus (2015)
Romania (2015)
Greece (2015)

o

https://ecdc.europa.eu/en/antimicrobial-
consumption/database/country-overview

5 10 15 20 25 30 35 40
DDD per 1,000 inhabitants per day
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How do we compare to other areas? Animal

Metric: mg/PCU

500

450

400

350

300

250

200

mg/PCU

150

100

50

Hatk

craata

Note: this figure makes the
assumption that the data
are comparable.

Canada 2016 data
ESVAC 2015 data

Country

Values do not include antimicrobials imported under the ‘own use' provision or imported as active pharmaceutical ingredients
used in compounding. Data sources: Canadian Animal Health Institute, ESVAC, Statistics Canada, Agriculture and Agri-fogd
Canada, Equine Canada
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Did the different animal weights make a
difference?
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Summary

* First think about what you are trying to do with your surveillance data

« Simple metrics are very powerful

« “Perfect is the enemy of good” (Voltaire). (better data comes with a cost)
* There are some sticky and important technical decisions

— Which weight in the denominator
— Which animal populations to include
— Which standard dose?

Zoonoses and Public Health

REVIEW ARTICLE

Guidance on the Selection of Appropriate Indicators for
Quantification of Antimicrobial Usage in Humans and
Animals

L. Collineau™?, C. Belloc?, K. D. C. Stark", A. Hémonic®, M. Postma®, J. Dewulf* and C. Chauvin®
' SAFOS0 AG, Bern Liebefeld, Switzerland

2 BIOEPAR, INRA, Oniris, Nantes, France

 IFP - French Pork and Pig I heu, France

* Department of Reproducti and Herd Health, Veterinary Epidemiology Unit, Faculty of Veterinary Medicine, Ghent University, Ghent,
Belgium

* Anses - French Agency for Food, Environmental and Occupational Health and Safety, Ploufragan, France
Impacts

* Various indicators are available to quantify antimicrobial usage from sales,
deliveries or reimbursement data in human and veterinary medicine; results

can differ substantially depending on the method used.

* To select the most appropriate indicators of antimicrobial usage, the study
objective must first be determined; if the overall aim is to compare antimi-
crobial usage between populati dardized should be
used, whereas the quantification of exposure to antimicrobials should rely

on actual parameters.

* Major gaps such as the absence of a gold standard for evaluating indicators
and the lack of a scientific basis to assess antimicrobial selection pressure
hamper the identification of the most suitable indicator for a given study
objective.

“overall aim is to compare antimicrobial
usage between populations, standardized
parameters should be used, whereas the
guantification of exposure to antimicrobials
should rely on actual parameters”

In other words: if you want to look deep at
AMU and relationship AMR, the metrics need
to be tailored to the population under study. If
you want to compare, metrics need to be
stable and standard.

PUBLIC HEALTH AGENCY OF CANADA > 47




The BIG questions:
What does antimicrobial consumption/
AMU mean for: Resistance?

Or stewardship?




[ 3d |
Public Health Al de | té
I * I Ager:gy of Canada pgg{i\gl?e gu%i?\r;da Canada

AMU and AMR monitoring programs; how
they feed each other
Integrated Surveillance

APEC Workshop — Oct. 10, 2018
Santiago, Chile

PROTECTING AND EMPOWERING CANADIANS
TO IMPROVE THEIR HEALTH



Surveillance information is compelling

Harmonization enables comparisons & integration
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So you have this surveillance data

Ceftiofur resistance in Salmonella Heidelberg in 2003

cettiofur = . ‘
| ; dQuebec Retall Chicken (n=20)
cefiarone = H Quéhec Human S, Heidelberg (n=167)
ciprofloxacin = 1 Ontario Retail Chicken (n=19)
amikacin = ] B Ontario Human 3. Heidelberg (n=172)
| l l l l
0% 20% 40% 60% 80%

Percentage of isolates resistant CIPARS

What might be the first questions you ask or get asked?
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COMPARISONS CREATE DISCOMFORT!
But can be a great motivator for change.




Context

Ceftiofur
« 3" generation cephalosporin — class considered critical in human medicine
« Can be used in many animal species, but NOT licensed for chicken in Canada

* Used extra-label for the control of E. coli omphalitis

Salmonella Heidelberg
* Frequent: Top 3 serovars in humans in Canada since 1995
« Invasive: Can cause septicemia, myocarditis, extra-intestinal infections, & death

« Treatment concern: Resistance to ceftiofur = resistance to ceftriaxone; a drug of choice
for treatment of pregnant women & children
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Questions?

Is this happening in other animal species?
Is this happening in other strains of Salmonella
Is this happening in other bacterial species?
Or is this just a clone of Salmonella that is spreading?
Is this happening in other regions?
What is happening at other stages in the food chain (i.e., farm, slaughter)
What is happening with antimicrobial use?
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Percentage of isolats resistant to ceftriaxone
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Integrated surveillance - AMU and AMR (Salmonella)

Retail chicken Salmonella CRO-R

#-Human non-typhoidal Salmonella CRO-R
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Data source:
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Integrated surveillance - AMU and AMR (Salmonella)

Percentage of isolats resistant to ceftriaxone
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Integrated surveillance - AMU and AMR (Salmonella)

Percentage of isolats resistant to ceftriaxone
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Frequency-based indicator — can show
effect of intervention and easy to
communicate
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Integrated surveillance - AMU and AMR (E. coli)

Percentage of isolats resistant to ceftriaxone
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When you have use and resistance data —
what next?
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CIPARS

eys
Data source

91

G-F swine

136
Br. chicken
Y

2015

85

G-F swine

143
Br. chicken

2014

95

G-F swine

Br. chicken

2013

How are drugs being used? Reasons for use (animals)




What can change how drugs are being used?

Source of -
Rirds/ Vaccination

Animals

Region /
Location

-

Antimicrobial Use

Antimicrobial Resistance I



Conclusions

 Need to be clear on what it is you want to do

« More than one indicator is necessary to answer all the things we want to
do with AMU data

« What level of ‘correct’ is good enough to suit the need?
« Comparisons can drive change

« Simple ways of communicating about comparisons and data can drive
change

« The industry-led initiative to eliminate use of ceftiofur in poultry for disease
prevention is appearing to have the desired effect

« Surveillance needs to be designed well to meet objectives and answer
guestions
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