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In Memoriam

Dr. Lloyd Joseph Weber Dr. Stewart John Ritchie
May 13, 1944 — July 8, 2024 June 4, 1958 — May 2, 2023

Dr. Weber and Dr. Ritchie contributed their expertise during the development of the farm program (poultry) and
advocated to their producers and industry networks the importance of public health, stewardship of AMU and

AMR. To this day, their practices continue to support the farm program. n




Housekeeping

New Presentation Format!

Integrated and Key Findings presentation: 45 minutes + questions
Component-specific presentations to follow:

Grower-finisher Pigs with Dr. Angie Bosman

Poultry with Dr. Agnes Agunos

Feedlot Cattle with Dr. Sheryl Gow

Dairy Cattle with Dr. Daniella Rizzo

Human Salmonella/Campylobacter with Dr. Melissa MacKinnon

Topics may include, but are not limited to:

Reasons for AMU ‘ ﬁ

Detailed AMR and AMU data and trends
Animal health

Enterococcus data

Molecular findings




Housekeeping

Presentation link

All presentations (FR/EN) can be found at:

https://cahss.ca/cahss-tools/document-library

« The Canadian Animal Health Surveillance
System AMU/AMR Network has also developed
several guidance documents on antimicrobial use

reporting that can be found at htips://cahss.ca/cahss-

networks/amuamr

Comments and Questions

« Comments/questions (FR/EN) will be taken at the end E
of the presentation

* Please mute until the question period begins

Survey/Poll
0 I] * Please use the link in the chat to access the survey
=== * All responses are anonymous!



https://cahss.ca/cahss-tools/document-library
https://cahss.ca/cahss-networks/amuamr
https://cahss.ca/cahss-networks/amuamr

CIPARS

Agenda

* CIPARS Activities

* 2023 Integrated and
Key Findings

* Interactive Data

* Summary

* Discussion

* Component-specific
Sessions

Canada




CIPARS

Canadian Integrated Program for Antimicrobial Resistance

Surveillance (CIPARS)

Antimicrobial resistance (AMR)
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Antimicrobial use (AMU)

1 Centre for Foodborne and Environmental and Zoonotic Infectious Diseases (CFEZID), Infectious Diseases and
Vaccination Programs Branch {|DYPB), Public Health Agency of Canada (PHAC)

2 Bacterial Pathogens, AMR and Wastewater Division and Division of Enteric Diseases, National Microbiology Laboratory
Branch, PHAC

3 Provincial animal health laboratory, university laboratory or private laboratory
4 Canadian Antimicrobial Resistance Surveillance System (CARSS), PHAC. Data source: IQVIA
5 Pest Management Regulatory Agency, Health Canada
6 Veterinary Antimicrobial Sales Reporting (VASR), Yeterinary Drugs Directorate, Health Canada and CFEZID, PHAC
7 Fisheries and Oceans Canada
8 FoodNet Canada, CFEZID, IDVPB, PHAC
9 CIPARS engagement and reporting including: Annual Stakeholder Webinars, Integrated Findings Reports, Data
Visualizations, Farm Surveillance Technical Reports (including health and biosecurity data), Fact sheets,
Infographics, Journal publications, YASR Highlights Reports, and CARSS Reports
10 Canadian Food Inspection Agency (CFIA)
11 Laboratory analysis reporting of Clostridium perfrigens, Enferococcus spp., and bovine respiratory pathogens occurs for
select years and species

12 AMRNet-Vet shares data for bovine respiratory disease bacterial pathogens

Active surveillance
mp Passive surveillance
=P /MR data
= AMU data

Communication

A Campyiobacter

W Escherichia coli

® Saimonella
Aeromonas
Vibrio

CIPARS is led by the Public
Health Agency of Canada in
conjunction with multiple
federal departments and
relevant parties.

https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-
program-antimicrobial-resistance-surveillance-cipars/design-methods.htmi




Antimicrobial Categorization*

Antimicrobials are grouped into categories based on their importance to human medicine

Category I: Very high importance
Examples: 3rd generation

cephalosporins, fluoroquinolones
Example: macrolides

Category lll: Medium importance
Examples: tetracyclines, sulfonamides

Medically important
antimicrobials

Example: ionophores

*Categorization system developed by Health Canada’s Veterinary Drugs Directorate

Chemical coccidiostats are considered out of scope of medically important antimicrobials. Uncategorized medically important antimicrobials include
pleuromutilins, orthosomycins, coumarins and pseudomonic acids

Categorization of antimicrobials: https://www.canada.ca/en/health-canada/services/drugs-health-products/veterinary-drugs/antimicrobial-resistance/categorization-
antimicrobial-drugs-based-importance-human-medicine.html

List of certain antimicrobial active pharmaceutical ingredients: hitps://www.canada.ca/en/public-health/services/antibiotic-antimicrobial-resistance/animals/veterinary-
antimicrobial-sales-reporting/list-a.html



https://www.canada.ca/en/health-canada/services/drugs-health-products/veterinary-drugs/antimicrobial-resistance/categorization-antimicrobial-drugs-based-importance-human-medicine.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/veterinary-drugs/antimicrobial-resistance/categorization-antimicrobial-drugs-based-importance-human-medicine.html
https://www.canada.ca/en/public-health/services/antibiotic-antimicrobial-resistance/animals/veterinary-antimicrobial-sales-reporting/list-a.html
https://www.canada.ca/en/public-health/services/antibiotic-antimicrobial-resistance/animals/veterinary-antimicrobial-sales-reporting/list-a.html

CIPARS

Integrated Antimicrobial Sales

Veterinary Antimicrobial Sales Reporting (VASR)

I*I Public Health Agence de la santé I * I Santé Health Y
Agency of Canada publique du Canada Canada Canada ana. a- 8



Integrated AMU: Veterinary Antimicrobial Sales Reporting

After accounting for the number of animals and their weights using an average weight at treatment (mg/kg
biomass), there was a 14% decrease in the quantity of medically important antimicrobials sold for use in all
animals since 2018 and a 3% decrease in the quantity sold since 2022.
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Integrated AMU: Veterinary Antimicrobial Sales Reporting

While the quantity of antimicrobials sold for use in animals has decreased since 2018,
sales have plateaued since 20109.

Production animals
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Integrated AMU: Veterinary Antimicrobial Sales Reporting

The majority of antimicrobials All animals
sold since data collection began 65
In VASR In 2018 were Category |l 60 .
and Il 8 55
YS Category of Importance
.. . o 30 W Category |
* Less than 1% of antimicrobials sold 2 Category I
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£ 40
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https://www.canada.ca/en/health-canada/services/drugs-health-products/veterinary-
drugs/antimicrobial-resistance/categorization-antimicrobial-drugs-based-importance-human-
medicine.html




Integrated AMU: Veterinary Antimicrobial Sales Reporting

Tetracyclines had the highest quantity of antimicrobial sales, followed by macrolides, penicillins, and

bacitracins
Polymyxins
moner Kilograms of antimicrobials sold for
(Nitrofurans) gg%g . .
B 2020 use in all animals (manufacturers and
Aminocyclitols .ggg; Im porterS) (Un adjusted)
2023
Cephalosporins (3rd
generation)

Penicillin-beta lactamase
inhibitor combinations

« Depending on the year, 40-60% of
tetracycline sales were for pigs, and
40-50% were for beef cattle, primarily
for use in feed

Cephalosporins (1st or 2nd
gen)

Aminoglycosides

Amphenicols (Phenicols)

Diaminopyrimidine-
sulfonamide combinations

Antimicrobial Class

Lincosamides

Sulfonamides

*Not independently reported (NIR) antimicrobials include
Macrolides aminocoumarins, bacitracins, carbapenems,
diaminopyrimidines, fusidic acid, glycopeptides, nitroimidazoles,
orthosomycins, phosphonic acid derivatives, pleuromutilins,

Not independently reported pseudomonic acids, streptogramins, and therapeutic agents for

tuberculosis
- Tetracyclines

0 100,000 200,000 300,000 400,000 500,000
Kilograms

Penicillins




Integrated AMU: Veterinary Antimicrobial Sales Reporting

In kilograms (unadjusted), the majority of antimicrobial sales in 2023 were intended for use in pigs, beef
cattle, and poultry
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Integrated AMU: Veterinary Antimicrobial Sales Reporting

After adjusting for biomass, the majority of antimicrobial sales in 2023 were intended for use in pigs,

veal calves, poultry, beef cattle, aquaculture, and cats and dogs

CIPARS
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Integrated AMU: VASR and European Surveillance of Veterinary Antimicrobial Consumption 8&7

Antimicrobial sales in Canada plateaued; EU antimicrobial sales decreased overall.
Canada’s ranking relative to the EU has not improved.

275 In 2021, Canada ranked 6th
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https://esvacbi.ema.europa.eu/analytics/saw.dll?PortalPages
https://esvacbi.ema.europa.eu/analytics/saw.dll?PortalPages
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-31-european-countries-2022-trends-2010-2022-thirteenth-esvac-report_en.pdf
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-31-european-countries-2022-trends-2010-2022-thirteenth-esvac-report_en.pdf
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-31-european-countries-2022-trends-2010-2022-thirteenth-esvac-report_en.pdf
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Integrated AMU: Veterinary Antimicrobial Sales Reporting
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Integrated AMU: Veterinary Antimicrobial Sales Reporting
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Integrated AMU: Veterinary Antimicrobial Sales Reporting

|I'I 2023 Unadjusted (kg only): .
~N 22x more animals than

/8% Production animals people in Canada
1 9% Humans

2% Crops
< 1% cats and Dogs

@ Animals (96%) @ Humans (4%)

\ Y 4
~7.9X

Data sources:

Mo_re med ica”y im portant Human hospital purchases and community pharmacy
antimicrobials were sold for use dispensations: CARSS (IQVIA); Crops: Health
in animals (a||) than for use in Canada's Pest Management Regulatory Agency (HC-

PMRA);

all people after adjustlng for Human population: Statistics Canada

underlying biomass




Integrated AMU: Veterinary Antimicrobial Sales Reporting

There was a different spectrum of antimicrobials sold for use in anlmals
compared to people

Human : Antimicrobial : Animal
Class
2019 2020 2021 2022 2023 2018 2020 2021 2022 2023

0.45 0.48 0.48 0.47 0.47 carbapenems 0.00
228 229 214 233 228 3-4 gen cephalosporins 0-15 045 096 045 0.16
5.60 463 424 438 416 fluorogquinolones 0.08 0.04 0.06 0.09 0.11
penicillin beta-lactamase inhibitor combinations 0.24 0.26 027 0.28 0.27
1427 1404 14.21 1-2 gen cephalosporins 0.29 031 034 033 0.32
008 007 007 006 006 aminoglycosides 068 073 134 078 084
232 213 193 174 161 lincosamides 410 401 463 459 359
476 287 219 309 317 macrolides 10.23 10.00 904 926 893
20.88 2675 2831 penicillins 945 1087 1243 907 840
626 608 580 549 551 sulfonamides 711 677 635 780  7.88

292 257 264 261  2.60 tetracyclines 4373 4814 45.60
626 637 648 658  7.03 other 1185 1248 1141 1169 12.48
Milligrams adjusted for biomass Note: The only medically important antimicrobial class sold for use on crops are
0.oo - - o aminoglycosides (Source: HC-PMRA).

Others for humans includes: bacitracins, 5th generation cephalosporins, fosfomycins, fusidic acid, glycopeptides, Animal = food animals, horses, and cats and dOgS
lipopeptides, monobactams, nitrofurans, nitroimidazoles, oxazolidinones, phenicols, and polymyxins. Data sources: CARSS [|QU|A) and CIPARS-\VASR
Others for animals includes: aminocoumarins, aminocyclitols, amphenicols, B-lactamase inhibitors, cyclic polypeptides,

fusidic acid, glycopeptides, nitrofurantoins, nitroimidazoles, orthosomycins, phosphonic acid derivatives, pleuromutilins,

polymyxins, pseudomonic acids, streptogramins, and therapeutic agents for tuberculosis




Integrated AMU: Veterinary Antimicrobial Sales Reporting

There were more Category | antimicrobials sold for use in humans than in

® animals v
I I
I L3 [ ] | ]
I
II Human Antimicrobial .
' - Animal
Class
2019 2020 2021 2022 2023 2019 2020 2021 2022 2023
0.45 0.4e 0.46 0.47 0.47 carbapenems 0.00
2.28 2.29 214 2.33 2.28 cephalosporins (3rd generation) 0.15 0.15 0.16 0.15 0.16
5.60 463 4.24 4.38 4.16 fluoroquinolones 0.08 0.04 0.06 0.09 0.11
penicillin beta-lactamase inhibitor combinations 0.24 0.26 0.27 0.28 0.27
Milligrams adjusted for biomass Note: The only medically important antimicrobial class sold for use on crops are
0.00 B 000 EEh aminoglycosides (Source: HC-PMRA).

Animal = food animals, horses, and cats and dogs
Data sources: CARSS (1QVIA) and CIPARS-VASR

Category | antimicrobials are considered very high importance to human medicine.

*Note the quantity of carbapenems sold for use in animals in 2023 were <0.01 mg/kg biomass. Prior to 2023 there were no reported sales of carbapenems for
use in animals.

. -




Integrated AMU: Human Pharmacy Dispensations for Animals

The spectrum of antimicrobial classes and

2.8 routes of administration (largely oral
2.6 tablets, capsules, or suspensions) suggest
54 that most dispensing for animals at human
S pharmacies was for cats and dogs.
2.0

* Between 2015 - 2023:

g 1 . « Annual dispensing for animals ranged

2 16 Category Il between 440 — 595 kilograms

j? 1.4 B Category Il

Eﬁ 1.2 » Dispensing was proportionally around
10 — — 7-8% of the total sales for companion
ogl — 4\/ animals reported to VASR
0o _ — - « Small quantities of carbapenems were
0-4 dispensed each year (<0.3 kg annually)
0.2

» 27% increase in Category | dispensing
since 2015

Data sources: CARSS (IQVIA), CAHI (cat and dog population numbers) ‘I

2015 2016 2017 2018 2019 2020 2021 2022 2023




CIPARS

Integrated Farm AMU, and AMR at Farm,
Abattoir and Retall

Canada



Integrated Farm AMU: Top Classes Reported For Use in Animals on Sentinel Farms 86’

Tetracyclines and penicillins were most consistently seen among the top 3 classes reported
for use, across farm components

Grower-finisher Pigs Dairy Cattle Feedlot Cattle
Tetracyclines | 35% ' Tetracyclines | 63% I Tetracyclines 71% |
Lincosamides | 29% : Peniclllin 4% | Macrolides | 17% |

Penicillins | 13% Trimethoprim- - 12% | Streptogramins || 10% |
) ) sulfonamides
Macrolides | 12% _ Amphenicols | 1% |

Amphenicols I 4% |

Trimethoprim- l 6%

sulfonamides Penicillins &1% |

3rd gen. I 2% |
Pleuromutilins IZ% cephalosporins . Iﬂn‘l go.:n. kl% |
cephalosporins
3rd gen. 1 Sulfonamides I 2% |
cephalosporins €1% Fluroquinolones 1% |
Fluoroguinolones £1% | 1stgen.cephalosporins | 1% | Trirrllfthupf;m- L1% |
sulfonamides
Etrgptugramins I 1% | Other I 1% | Sulfenamides kl% |

Sulfonamides | 1%
Amphenicols {:1%

Orthosomycins 4:1%

.




Integrated Farm AMU: Top Classes Reported For Use in Animals on Sentinel Farms 86’

The top antimicrobial classes reported for use in broiler chickens and turkey were similar, to
each other

Broiler Chickens Turkeys

Bacitracins 66% Penicillins 39%

Orthosomycins - 33%
Bacitracins - 23%

Tetracyclines ‘ 3%

Penicillins ‘ l 15%

Orthosomycins l 9%

Trimethoprim- l 9%

sulfonamides *Flavophospholipids 1%

* Flavophospholipids Il% Fluoroquinolones | 1%

CIPARS

*Flavophospholipids are reportedly used for the control of enteric diseases in chickens and turkeys. ﬁ




CIPARS-VASR-DFO: Aguaculture Sales and AMU

The quantity of antimicrobials sold #0000
and used nationally in aquaculture
in kg and adjusted for population
biomass*.

35,000

30,000

« Sales data (VASR), aguaculture
prescription data (DFO), and
antimicrobial quantities adjusted for
biomass follow similar trends

25,000

20,000

« Adownward trend was noted
between 2018 and 2021, followed by
a sharp increase in 2022

Quantity of Active Ingredient (kg), ~ & =

10,000

5,000

« Only sales data are currently
available for 2023, but seems to 0
resume a downward trend

2018

o \‘n

2019

2020 2021

130

115

“&

40

10

(%3]
wu
Quantity of antimicrobials adjusted by total biomass produced,

-5
2022 2023

| ==0==\/ASR (total sales)

DFO (total use)

==@==DFO (mg/kg biomass)

==@==VASR (mg sold /kg biomass) |

*Antimicrobial totals do not include anti-parasitic drugs

T, -




Broiler Chickens: AMR Surveillance at Farm, Abattoir, and Retall

Sampling % change since 2019;

Bacteria Indicator 5-year trend

location % in 2023 Fully susceptible
Farm Stable 0%:;34%
Fully susceptible (%) Abattoir Stable +5%;36% . ; ;
ot ctablo it The proportion of fully susceptible
E. coli ' Farm - Stable 0%:9% Campylobacter decreased
Ciprofloxacin NS (%) Abattoir . 0
Retail Stable +1%:8% substantially (-21%) at farm
Farm Stable -3%;4%
Ceftriaxone resistance (%) Abartor Sable e Ciprofloxacin resistance/non-
etai able -3%;3% T
e susceptibility (NS)
Farm Increase +20%;56%
Fully susceptible (%) Abattoir Increase +11%;46% ° MO derate | ncreases among
Retail
I Farm Salmonella isolates at farm and retail,
almonella Ciprofl inNS (% Abattoi . .
profioxacintis 00 ey E. coli and Salmonella at abattoir
Farm Stable -1%;7%
Ceftriaxone resistance (%) Abattoir Stable -4%;4% e Resistant Campyk)bacter was stable
Retall Stable <1%:;6% . . . .
at abattoir while detection increased
Farm -
Fully susceptible (%) Abattoir Increase +12%;55% among farm and retall ISOIateS
Retail . .
Sn " hmeme  wuswm Ceftriaxone resistance
Ciprofloxacin resistance (%) Abattoir Stable +5%:;30%
Retail ° i _ i
Sustained low-level resistance
Ciprofloxacin resistance (%) 1%
Avilamycin resistance (%) 5% VRE not ‘ Unfavourable change > +5%
Enterococcus | Erythromycin resistance (%) Farm 37%
detected
Tetracycline resistance (%) 54% O Change < £3%
S 100% (O Favourable change > +5% ﬁ




Broiler Chickens: AMU and Resistance to =23 Antimicrobial Classes at Farm !

Overall, AMU was stable, and Salmonella resistant to 23 antimicrobial classes increased

AMU 1000 - 100%
mmCategory |
« Between 2022 and 2023, the total 900 —ICategory || - 90%
nDDDvetCA/1,000 broiler chicken- 500 E=1Category Il 80
. o B 00
days at risk was stable (+1%) w E3Uncategorized medically important g §
° Category lIl'use increased (+17%) % 700 Salmonella resistant to = 3 antimicrobial classes - 70% 5 %
o 0
* Category Il ('15%) and g 600 -8-E. coliresistant to = 3 antimicrobial classes 60% %%
. . . . _ 0 B 0 >
Uncategorlzed antimicrobial ( 12 /0) E =e—Campylobacter resistant to = 3 antimicrobial classes = %
use decreased O 500 - 50% 22
: S 400 L 40% 5
Resistance to 23 classes o oo
3 ~ 0% B2
] ] — 300 30% @ 8
 Resistant Salmonella increased 3 \\ . 2=
(+9%), while resistance was stable g 200 — - 20%  ©
among E. coli (+1%) and 8 100 | 1o%
Campylobacter isolates = T
0 P | _ | | " | I % | - 0%
147 115 125 94 109
2019 2020 2021 2022 2023

Number of Flocks and Year

I -



Retail chicken (FNC/CIPARS): Resistance to 23 Antimicrobial Classes

Resistance to 23 antimicrobials increased both at farm and at retail, for Salmonella

) 100%
E. coli °

90% —FE. coli
 Since 2019, resistance to =3

antimicrobial classes decreased
steadily by 13%

80% Salmonella

20% Campylobacter

Salmonella 60%

- Similar to the trend seen at farm, o0%

the proportion of isolates resistant
to =23 antimicrobial classes
increased (+8%) in recent years

40%

30%

—~— —

% of Isolates Resistance to 23 Antimicrobial Classes

Campylobacter 0%
* The occurrence of multi-class 0%
resistance remains low and stable 2019 2020 2021 2022 2023
Salmonella 223 92 104 159 200
E. coli 526 225 350 442 460
Campylobacter 299 120 177 199 213

Year, Bacteria and Isolate Number (n) E




Turkeys: AMR Survelllance at Farm and Retall

Bacteria Indicator Slamp_ling 5-year trend 2 chang_e Slmee A0 FU”V susceptible
ocation % in 2023
Fully susceptible (%) Ezgl Ir;:saze _2%5347;& * Overall, the proportion of fully
’ susceptible isolates increased
. -10/4"20
E. coli Ciprofloxacin NS (%) Farm Sl Lo
Retail Stable 2%;5% Ci fl ) ) INS
_ . Farm Stable 2%:0% Iprofloxacin resistance
Ceftriaxone resistance (%) . _
S 0 Udh resistant Campylobacter
i - 0)
o i o - — +2106:69% decreased since 2019 (-11%), a
Ay eneaeiilel 5 () Retail Increase +7%: 67% substantial increase was reported
: : Farm Stable -19%;2% between 2022 and 2023 (+15%)
Salmonella | Ciprofloxacin NS (%) .
Retall Stable +4%;4%
Ceftriaxone resistance (%) Farm Stable 0%;2% Ceftriaxone resistance
Retail Stable 0%;0% ] ]
e ¢ In 2023 ceftriaxone resistance (2%)
Fully susceptible (%) Increase +11%:;50% was only observed in Salmonella
Campylobacter Ci . . Farm _ -
iprofloxacin resistance (%) decrease -11%;26% Indiana at farm
Ciprofloxacin resistance (%) 0%
Avilamycin resistance (%) 4% VRE not
Enterococcus | Erythromycin resistance (%) Farm 25% . Unfavourable Change > +50p
. . detected
Tetracycline resistance (%) 78%
Quinupristin-dalfopristin 67% O Change = 1+3%

resistance (%)
O Favourable change > 5% ﬂ




Turkeys: AMU and Resistance to 23 Antimicrobial Classes at Farm

Substantial increases in AMU Category Il and Ill antimicrobials

AMU
300 mEmm Category | r 100%
* Between 2022 and 2023, the total Category Il
. - 90%
nDDDvetCA/1,000 turkey-days at risk —iCategory Il
: 250 [ Uncategorized
INcreas ed Salmonellaresistantto = 3 antimicrobial classes - 80%
° Uncategonzed ant|m|cr0b|als decreas ed —8-E. coliresistantto = 3 antimicrobial classes
=—e—Campylobacter resistant to = 3 antimicrobial classes - 70%

« Categories Il and Il markedly increased 200

« Limited quantity of Category | were used
(<1% of total use)

- 60%

S3SSE|D [BIQOJIIWUE 310W IO ¢
0] Juels|sal saje|os| Jo abejuaniad

nDDDvetCA/1,000 turkey-days at risk

150 - 50%

Resistance to =3 classes A%

] o 100 \

» Resistance among E. coli isolates N - 30%
increased (+ 5%) while among \\\ 0%
Salmonella, resistance decreased (- 5%). >0 ——

Resistance to 23 antimicrobial classes T~ 0%
was not detected among Campylobacter 0 IS - — 0%
110

Isolates in 2023

98 61
2019 2020

2021
Number of flocks and year

I -

2022



Retail Turkey (CIPARS/FNC): Resistance to 23 Antimicrobial Classes

Antimicrobial resistance to 23 classes decreased for both E. coli and Salmonella

E. coli and Salmonella

Since 2019, resistance to =3
antimicrobial classes decreased
substantially in E. coli (-20%) and
Salmonella (-18%). However,
noting smaller isolate numbers
from 2020-2022

Campylobacter

Year, Bacteria and Isolate Number (n) ﬁ

Please note that Campylobacter
testing in turkey was not conducted
in 2018-2019 and fewer isolates
were recovered (<10) in 2020-2023
due to lower sample

numbers. Therefore, data are not
shown

100%

90%

()
O
7]
E —E. coli
o
| 80%
-g Salmonella
S 70%
E
é 60%
[xe]
Al
S 50%
O
(8)
8 40%
2
()]
¢ 30%
()
i
0
2 /\
s 10% S~
2 —
0%
2019 2020 2021 2022 2023
- [Salmonella 115 57 12 / 48 83
E. coli 181 90 30 78 111




Layers: AMU and AMR Survelillance at Farm

2/3-year
trenda

% change since 2020/21;

Indicator % in 2023

Bacteria

Fully susceptible (%) Stable +4%:;76%
E. coli Ciprofloxacin NS (%) Stable -1%;1%
Ceftriaxone resistance (%) Stable 0%;0%

Fully susceptible (%) _

Ciprofloxacin NS (%) Stable

Stable

0%;0%
0%;0%

Salmonella

Ceftriaxone resistance (%)

Fully susceptible (%)

Campylobacter

Ciprofloxacin resistance (%)

% in 2023 Vancomycin

resistance
Ciprofloxacin resistance (%) 0%
Avilamycin resistance (%) 0%

Enterococcus | Erythromycin resistance (%) 9% VRE not
Tetracycline resistance (%) 59% detected
Qui_nupristin-dalfopristin 100%
resistance (%)

aPlease note that 2020 and 2021 represent pilot years of the layer program and data were
aggregated

‘ Unfavourable change > +5% O Change = +5% O Favourable change > 5%

AMU (45 flocks in 2023)

« Bacitracin use was consistently reported
(2020/21-2023). However, the frequency of
farms reporting bacitracin use decreased
from 13% in 2020/21 to 4% in 2023

* In 2023, amprolium (6% of farms) and
monensin (2%) were also reportedly used
for the control of coccidiosis

AMR

« The proportion of ciprofloxacin-resistant
Campylobacter increased in 2023
compared to 2020/21 and 2022. The
proportion of ciprofloxacin-NS E. coli and
Salmonella remain low

* Ceftriaxone-resistant E. coli or Salmonella
were not detected

e, -




Pigs: AMR Surveillance at Farm, Abattoir, and Retall

Bacteria Indicator Slg(r:na[:ili)nng 5-year trend 2 chaor/logi(:l Szlgzcse 2019; FU"V susceptible
Farm Increase +8%:;30% . .
Fully susceptible (%) Abattoir Increase +9%,35% * The propc_)rtlon_ of susceptlble _
Retal  Decrease  -22%48% isolates either increased (E. coli
| Farm Stable +1%;3% and Salmonella) or remained
E. col Clipieiierers [NE (%) Abattoir Stable +1%;3% stable (Campylobacter)
Retall Stable -1%:;2%
Farm Stable 0%:;2% ) . .
S N  © | e proportion of resistant/NS
Farm Increase +9%:37% isolatgs sIov_va increased in all 3
Fully susceptible (%) Abattoir Increase +7%;53% organisms since 2019
Retail2 Increase +38%:;83%32
Farm Stable +5%:;5% C ft ) .
Salmonella Ciproﬂoxacin NS (0/0) Abattoir Stable 0%,1% e rlaxone rES|Stance
Eeta"a ztag:e 0:/:/;02"/;"" « Resistance remained stable and
arm table -4%0:2% .
Ceftriaxone resistance (%)  apattoir Stable 0%:3% at lOW pI’OpOI’tIOI’]S
Retaila Stable 0%;0%2
-]
. Farm Stable -3%:;20%
Fully susceptible (%) . 104900
Compylobacter ’:Z::O” Stable 1%6,29% . Unfavourable change > +5%
Ciprofloxacin resistance (%) _
Abattoir Stable +4%,14% O Change < +59%

aDue to low isolate recovery, Salmonella data should be interpreted with caution
O Favourable change > +5% ﬂ




Pigs: AMU and Resistance to 23 Antimicrobial Classes at Farm

Overall, antimicrobial use decreased, and resistance to 23 classes decreased or remained stable

300 - 100%
M mm Category |
 The quantity of AMU decreased: = Category Il - 90%
=Category Il

n
(o))
o

EAUncategorized medically important - 80%

o between 2019 and 2023 (-40%)
o between 2022 and 2023 (-4%)

=0—-Salmonella resistant to 2 3 antimicrobial classes
=8-E. coli resistant to = 3 antimicrobial classes - 70%

N
o
o

-o—-Campylobacter resistant to = 3 antimicrobial classes

- 60%

150 \ - 90%

» The majority of reported antimicrobial use

antimicrobial classes

Percentage of isolates resistant to 3 or more

nDDDvetCA/1,000 grower-finisher pigs at risk

continued to be Category Il antimicrobials
« Small quantities of Category | \\ 40%
antimicrobials were used by injection 100 — o ~—_|
- 30%
each year .\\ . ——1 ~—~
—— i - 20%
Resistance to =23 classes 50 [~ —3 ’
. - 10%
* In 2023, resistance decreased among
Salmonella and Campylobacter isolates 0 0%
and remained stable among E. coli 107 % % 101 101
isolates 2019 2020 2021 2022 2023

Number of herds and year

[



Retail Pork (FNC/CIPARS): Resistance to =3 Antimicrobial Classes -y

Antimicrobial resistance to 23 classes has been stable for E. coli

E. coli 100%

90%
* Overall, since 2019, resistant to =23

antimicrobial classes was stable,
apart from 2020. Noting that fewer

80%

70%

[»e)
Al
e
g,
isolates were recovered in 2020- g9
2023 due to lower sample 38 00%
numbers. Comparisons to pre- 2.2 500
2020 data should be interpreted 53
. . = 0
with caution 2E 40%
o C
IL’_< 30%
Salmonella 5
S

20% \/
* Due to small isolate numbers (<6) 10%

since 2020, these data are not

0%
shown 2019 2020 @ 2022 2023
n | E.coli 395 42 \12/ 22 48

Year and Isolate Number (n)

I -



Feedlot Cattle: AMR Survelillance at Farm, Abattoir, and Retall

% change since 2019; Fully susceptible2
% in 2023

Sampling

Bacteria Indicator 5-year trend

location
Farm

« Overall, the proportion of

Susceptible (%) Abattoir susceptible isolates decreased,
I 04" 0, . .
Retal Increase ebniEoho except for E. coli recovered at retail
_ Farm Stable +3%;3%
= el Ciprofloxacin NS (%) Abattoir Stable 0%;0% ) ) )
Retail Stable -1%;1% Ciprofloxacin resistance/NS?
Farm Stable <1%:;<1%

Ceftriaxone resistance (%)  Apattoir Stable +19:1% * The proportions of NS E. coli were
Retall Stable +1%;1% stable

* Notably, the proportions of
ciprofloxacin-resistant
Campylobacter increased
substantially since 2019

Susceptible (%)
Ciprofloxacin NS (%)

Salmonella®

Ceftriaxone resistance (%)

. Farm Stable -3%;10%
Susceptible (%) Abattoir . _
Campylobacter s Ceftriaxone resistance2
Ciprofloxacin resistance (%) Abatioir ) o
» Resistance among E. coli isolated
aSalmonella data should be interpreted with caution due to low isolate recovery. Results remained stable and at low
were highly impacted by serovar, and clonal spread may be occurring in some cases. proportions

‘ Unfavourable change > +5% O Change < +5% O Favourable change > 5%




Feedlot Cattle: AMU and Resistance to =23 Antimicrobial Classes at Farm "'

Overall, AMU increased and resistance to 23 classes increased or remained stable

AMU
. Between 2022 and 2023, the total et
nDDDvetCAll’OOO Cattle days at riSk I:Ig:::wgo(::llllzlaresistantto =3 antimicrobial classes
increased (+13%) —e— Campylobacterresistant to > 3 antimicrobial classs
. Category Il use increased (+ 13%) 2,000 —e—E. coliresistant to > 3 antimicrobal classses 100% §
« Category Il use increased (+13%) 1,800 0% 3
« Category | use increased (+31%) § 1600 80% ":
© 1,400 70% S
3; 1,200 60% g
Resistance to =3 classes £ o %
£ 1,000 50% & %
+ Between 2022 and 2023 the g a0 wi B8
proportion of resistant E. coli was S 600 0% 3
stable, while resistant Campylobacter 2 0 20% 8
increased (+5%). The proportion of 200 -‘:§¢ S — . % 5
resistant Salmonella was unstable 0 L | = o 5
due to small number of isolates. 2019 2020 2021 2022 2023 =

Year

I -



Feedlot Cattle: Enterococcus from Feedlot Cattle at Farm

Significant increase in resistance to quinupristin-dalfopristin; no vancomycin-resistant
enterococci detected

Quinupristin-dalfopristin (QDA)

9 isolates resistant to 6 classes of antimicrobials
QDA is a streptogramin related to

virginiamycin, which was increasingly used in Phenicols F—
cattle feed. Nitrofurans [——
: - 2 inol

« Resistance rose significantly between k Quino ‘f’”ﬁ —

2019 (13%) and 2023 (35%). Between = Glycyleyclines

2022 and 2023 resistance rose by 14% 5 Aminoglycosides

: - — Lipopeptides BWE hi
Multiclass resistance E PopeRt irae
_ _ g Tetracyclines OE. faecium

In 2023, 66% of isolates were resistant to Streptogramins

23 antimicrobial classes, 26% to 1 or 2
classes, and 8% were susceptible to the
antimicrobial panel.

Lincosamides

Macrolides

0 2 P 6 8 10

Number of Isolates

Most common resistances detected,
* Lincomycin 94%

» Tetracycline 79%

* Tylosin 63%




Dairy Cattle: AMR Survelillance at Farm

% change since 2019; FU"V SUSCGDthle

% in 2023

Bacteria Indicator 5-year trend

» Overall, susceptibility increased or
remained stable, except for in
Salmonella. However, caution with

E. coll Ciprofloxacin NS (%) Stable +29%;2% interpretation of Salmonella trends due to

low isolate recovery.

Fully susceptible (%) Increase +6%0;81%

Ceftriaxone resistance (%) Stable -1%;2%

Ceftriaxone and/or ciprofloxacin
resistance/NS

Fully susceptible (%) . . . )
 Resistance/NS remained stable in E. coli

and Campylobacter (albeit high among

Salmonella® | Ciprofloxacin NS (%)

Campylobacter)
Ceftriaxone resistance (%) Stablea 0%;0%
N o iciin resistance
Fully susceptible (%) Stable -4%;41%

* Resistance was detected in 3 E. coli
Ciprofloxacin resistance (%) Stable +4%;25% isolates from 2023. MOt_)”e resistance
has not yet been confirmed.

Campylobacter

aSalmonella trends should be interpreted with caution due to low isolate recovery
(n=28in 2019; n=16 in 2023)

‘ Unfavourable change > +5% O Change < +5% O Favourable change > 5%




Dairy Cattle: AMU and Resistance to 23 Antimicrobial Classes at Farm

Increase in Category lll antimicrobial use was observed in 2021 and 2022 due to an increase in
reported use of tetracyclines in both feed and water

3 Uncategorized medically important 1 Category Il

AM U 1 Category Il Emm Category |

- Salmonella resistant to = 3 antimicrobial classes —a—E. coli resistant to = 3 antimicrobial classes
—e— Campylobacter resistant to = 3 antimicrobial classes

* Anincrease in Category lll
antimicrobial use was observed in
2021 and 2022. This was due to an 140 1 —
increase in reported use of
tetracyclines in both feed and water.

160 - - 30%

e - 25%

[EEN
N
o
[
|

- 20% -

[EEN
o
o

nDDDvetCA/1,000 cow-days at risk
(00}
o
Percentage of isolates resistant to 3 or more
antimicrobial classes

Resistance to =3 classes

15%
» The proportion of resistant E. coli

and Campylobacter isolates remains 60 T
relatively low and stable. s
« The proportion of resistant 407 —
Salmonella was unstable due to the 20 | [ oY
small number of isolates recovered. P:L
0 . . . . = . 0%

2019 2020 2021 2022 2023

n =108 n=124 n=114 n=109 NA n



Retail Ground Beef (FNC/CIPARS): Resistance to 23 Antimicrobial Classes ~ *§*

Antimicrobial resistance to 23 classes was stable for E. coli
100%

E. coli 90%

» Similar to what was reported at farm 80%
(feedlot cattle and dairy cows),
resistance to 23 antimicrobial
classes remains relatively low and

stable

70%

60%

50%

Classes

40%

Salmonella 30%

» For the years presented, there was 20%

no Salmonella testing in ground beef

% of E. coli Isolates Resistance to 23 Antimicrobial

10%

T~ J—

2019 2020 2021 2022 2023
n 456 177 279 356 376

Year and Isolate Number (n) ﬂ

0%




CIPARS

Human Salmonella and Campylobacter
Antimicrobial Resistance

, [ 17 |
Bl Same, Hoatn Canada



Human: Non-typhoidal and Typhoidal Salmonella AMR?

Bacteria Indicator 5-year trend e Cha(;Ogii Sé'(;];; ZULEE All non-tvphoidal serovars

» The proportion of fully susceptible
iIsolates was variable since 2019, and
decreased in 2023

Fully susceptible (%)

All non- Ciprofloxacin NS (%) Stable +5%:31%
typhoidal

» Ciprofloxacin NS was high and
Ceftriaxone resistance (%) Stable 0%;3% moderately increased in 2023 compared
to 2019
« Despite relative stability, resistance
increased by 15% since 2021

Fully susceptible (%) Stable +1%;7%

All typhoidal [| Ciprofloxacin NS (%) Stable ~2%;,92% All typhoidal serovars

» The proportion of fully susceptible
Ceftriaxone resistance (%) Stable -2%;5% Isolates remalns IOW and Stable

‘ Unfavourable change > +5% O Change < +5% O Favourable change > +5% » Ciprofloxacin NS was extremely high
and stable

aSalmonella data were collected using genomic methodology and therefore AMRs are reported as predicted phenotypes ‘H




Human: Non-typhoidal Salmonella Resistant to =23 Antimicrobial Classes

. o . =—e—Dublin Enteritidis Heidelberg | 4,[5],12:i:- —e— [nfantis
Resistance to 23 antimicrobial —e—Newport —e—Stanley —e—Typhimurium All non-typhoidal
classes varies with serovar 100

90

80 -}\/ T~

70 =

In all non-typhoidal serovars,

resistance to =3 classes was stable

around 10%

Among the serovars of interest: 60

« Resistance to =3 classes was
consistently high in S. Dublin
and S. 14,[5],12:i:-

« Consistently low in S.
Enteritidis and S. Heidelberg

50
40
30

20

o)

- S

2019 2020 2021 2022 2023
Year m

10

g
4

Proportion of Isolates Resistant to 23 Antimicrobial Classes



Human (FNC): Campylobacter AMR (2018-2022)

High frequency of ciprofloxacin
resistance in C. jejuni and C. coli

Campylobacter jeuni

« Predominant Campylobacter species
recovered from humans

« Resistance to =3 classes was very low and |

decreased in 2022
» Ciprofloxacin resistance remains stable
but high

Campylobacter coli

* In general, a small numbers of isolates
with less than 20 isolates in some years
(n=10 in 2018, and n=25 in 2022)

* Resistance to 23 classes variable over 5-
year period, and high and increased in
2022

» Despite an overall decrease since 2018,
ciprofloxacin resistance increased by

100
o8 9
23 g —e— Campylobacter jejuni
5.0
=E 70 Campylobacter coli
EZ QT 60
O 0
= Al g 90
0O
S % 40
5% 0
32 20
- 10
0 C L= —— — °
2018 2019 2020 2021 2022
C . coli 10 33 18 28 25
n
C. jejuni 364 431 337 383 279

Bacteria

Year and n-value

0, i a
Indicator 0% change since 2018;

5-year trend

C. jejuni

% in 2022

Fully susceptible (%) Stable -2%;43%

Ciprofloxacin resistance (%) Stable -1%;31%

C. coli

Fully susceptible (%) Stable -2%;28%

Ciprofloxacin resistance (%) Decreasing -10%;60%

249% Compared to 2021 ‘ Unfavourable change > iS%O Change < £5% Q Favourable change > 5% ﬂ




CIPARS

New and Resumed Components

, [ 17 |
Bl Same, Hoatn Canada .



Feed (feed ingredients and mixed feeds) — Salmonella

Antimicrobial-resistant isolates were infrequent, yet detected in Salmonella
Isolated from feed ingredients and mixed feeds

» Between 2018 and 2023, a small number of Salmonella isolates found in the CFIA's sampling programs

were resistant to at least one antimicrobial
» All the resistant isolates from mixed feeds were in feed intended for chickens

Tvpe Resistance Pattern

2019 Ontario S. Livingstone Poultry c;r;gite feed — Tetracyclines
2019 British Columbia S. Schwarzengrund Poultry_comp_lete (E2E < (el Ch
broiler chickens
Feed ingredient - protein  Aminoglycosides and
2019 British Columbia S. Kentucky source (poultry rendered Tetracyclines
product)
Feed ingredient -protein  Aminoglycosides, Beta-
2019 Québec S. Typhimurium source (rendered product - lactams, Phenicols and
blood meal) Tetracyclines
Poultry complete feed — Folate pathway inhibitors
2023 Manitoba S. Johannesburg layers and Tetracyclines
Poultry complete feed - Tetracyclines

2023 Québec S. Worthington |

ayers
*Line listings with completely duplicated data were removed ‘I




Diagnostic Animal Data: Non-typhoidal Salmonella AMR Surveillance

% change since 2019; Fully susceptible
% in 2023

Host Species Indicator 5-year trend

» Overall, the proportion of susceptible

Fully susceptible (%) . . .
Isolates increased or remained stable,

Ciprofloxacin NS (%)

Chickens Ceftriaxone resistance (%) Stable 39%:2% with the exception of those from chickens
Resistance to 23 classes (%) Decrease -6%0;2%
B ciprofloxacin Ns
Fully susceptible (%) Increase +13%;61%
Turkevs Ciprofloxacin NS (%) Stable +4%;18% * Similar to what was observed among at
y Ceftriaxone resistance (%) Stable -4%;0% farm, abattoir and retail, the proportion of
Resistance to 23 classes (%) Decrease -27%;11% ciprofloxacin-NS Salmonella increased
e among diagnostic samples in chicken
Fully susceptible (%) Stable +1%,;23%
S Ciprofloxacin NS (%) Stable +3%;4% Ceftriaxone resistance
Ceftriaxone resistance (%) Stable +1%;12%
Resistance to 23 classes (% Stable -4%;55% - Resistance remains stable, albeit in
Fully susceptible (%) Increase +9%;34% SOME Cases hlgh (I'e" Cattle)
Cattle Ciprofloxacin NS (%) Stable +5%;42%
Ceftriaxone resistance (%) Stable -4%;48% Resistance to =3 classes
Resistance to =3 classes (%) Decrease -6%;65%

» Resistance decreased or remained
stable, albeit in some cases at high
percentages (i.e., pigs and cattle)

‘ Unfavourable change > 5% O Change < +5% Q Favourable change > +5%




Food production environment — Salmonella (diagnostic samples)

Resistance to Category | antimicrobials and resistance to 5 or more classes was
Infrequent yet present in Salmonella isolated from the food animal environment

* For the first time, CIPARS is reporting information from the environment of sick animals — these are from samples
submitted for diagnostic purposes in which Salmonella was isolated
* No meropenem or colistin resistance was found

2019-2023 Chicken Farm Environment Pig Farm Environment Turkey Farm Environment

Number of isolates (n)

Top 2 Serovars S. Infantis & S. Montevideo S. 14,[5],12:i:- & S. Typhimurium S. Uganda & S. Mbandaka
% of isolates fully 82% 27% 36%
susceptible

% of isolates resistant to 2% (n = 1; S. Montevideo) 13% (n = 2; S. Infantis & S. Typhimurium) 3% (n = 1; S. Infantis)
ceftriaxone

% isolates non-susceptible 0 0 8% (n = 3; S. Infantis, S.
to ciprofloxacin Senftenberg, & S. Ouakam)
Multiclass resistance 0 = 3 classes: 40% (n= 6; mostly S. = 3 classes: 15% (n =6; S.

(resistance to = 3 classes) Typhimurium) =
5 classes: 20% (n= 3; all S. Typhimurium) (6 classes: 3% (n=1; S. Infantis
*only one isolate from a cattle environment was recovered during this time frame ﬂ




Raw Water (FNC & CIPARS): Surface Water and Irrigation Water (2022-2023) @z

First reporting of antimicrobial resistance from raw water. Resistance was not detected in
iIrrigation water in 2022-2023

Sampling Raw water isolates resistant to at 21 antimicrobial class

 Irrigation water samples were collected in 2022 2023
Alberta. Surface water samples were
collected in Québec (2022 and 2023) and Salmonella 0% (n=46) 2.6% (n=38)
Ontario (2023 only). Campylobacter 21% (n=19) 0% (n=25)
* AMR testing of E. coli isolates from surface _
water began in 2023 E. coli - 26% (n=61)
AMR

* Resistance to 23 antimicrobial classes was detected in 3% of E. coli isolates, and not among Salmonella or
Campylobacter; colistin or ceftriaxone resistance was not detected

« AMR was detected in 1 Salmonella isolate (towards tetracycline), in 2023

* In 2022, 4 Campylobacter isolates were resistant to 1 antimicrobial class each (Tetracycline [n=1], nalidixic
acid [n=1], or ciprofloxacin/nalidixic acid [n=2])

« 26% (16/61) of E. coli isolates in 2023 were resistant to =21 antimicrobial class; 3% of isolates were
cierofloxacin-resistant ﬂ



Retail (FNC/CIPARS): Seafood S

E. coli

« Isolates from shrimp and salmon were fully S‘;’mge %c;lg;fgﬁ]s
susceptible to the panel

* Asingle isolate from scallops was non-

susceptible to ciprofloxacin CaSgda,
. " *
AEIOMONAS Shrimp 71 Argentina, 1 9 48
. : Chile,
» Colistin resistance (mcr-3.3) was detected from a China,
single shrimp isolate (from Vietham) Ecuador,
« 88% of isolates were fully susceptible, with the O'I”d'a’
- - Indonesia,
only other reported resistance to tetracycline Salmon 25 Norway. 1 30 3
Vibrio Vietnam
« 4 ciprofloxacin non-susceptible isolates detected; _
2 each from salmon and shrimp (different Scallop 14 Cg'gsa&:]”d 1 0 1
samples)
* 16% of isolates were fully susceptible; other
reported resistances to tetracycline am piciIIin *48 Vibrio isolates were recovered from 31 shrimp samples, and 32 Aeromonas isolates
i ] ’ ’ were recovered from 30 salmon samples. The remaining isolates were recovered at a rate
and trlmethopnm-sulfamethoxazole of 1 isolate per positive sample.

[



ANR [

Bovine/Cattle (clinical isolates) — Preliminary Results
100

Mannheimia haemolytica 2021 2022 w2023
n=634 80

60

40

20

R -

Ceftiofur Enrofloxacin Penicillin Tildipirosin Tulathromycin Florfenicol  Tetracycline

Percent non-susceptible (%)

100
Pasteurella multocida . 2021 m2022 m2023
n=342

60

40

20 I I
0 | . [ |

Ceftiofur Enrofloxacin Penicillin Tildipirosin Tulathromycin Florfenicol  Tetracycline

Percent non-susceptible (%)

Includes data from labs in ON, NB, PE and SK; not all labs submitted data in all years. Breakpoint interpretations provided by labs or

results interpreted as per CLSI VETOLS. Data may include duplicate submissions from the same animal/herd; categorization of
antimicrobials (I, Il, 11l) based on importance to human health.




CIPARS

Interactive Data Displays

CIPARS Interactive data visualizations

https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-program-antimicrobial-resistance-surveillance-

cipars/interactive-data.html

CARSS Interactive data visualizations

Farm: https://health-infobase.canada.ca/carss/amu/results. html?ind=06

Sales: https://health-infobase.canada.ca/carss/amu/results. html?ind=05

Integrated AMU: https://health-infobase.canada.ca/carss/amu/

Human Salmonella: https://health-infobase.canada.ca/carss/amr/results.html?ind=13

CIPARS website

https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-program-antimicrobial-resistance-surveillance-

cipars.html

Canada .



https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-program-antimicrobial-resistance-surveillance-cipars/interactive-data.html
https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-program-antimicrobial-resistance-surveillance-cipars/interactive-data.html
https://health-infobase.canada.ca/carss/amu/results.html?ind=06
https://health-infobase.canada.ca/carss/amu/results.html?ind=05
https://health-infobase.canada.ca/carss/amu/
https://health-infobase.canada.ca/carss/amr/results.html?ind=13
https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-program-antimicrobial-resistance-surveillance-cipars.html
https://www.canada.ca/en/public-health/services/surveillance/canadian-integrated-program-antimicrobial-resistance-surveillance-cipars.html
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Emerging Stories: Nalidixic acid-resistant Salmonella Enteritidis

Rapid emergence of a mutation in gyrA (D87Y) in Salmonella Enteritidis (SE) from chickens and
chicken retail products

—e—[arm Abattoir Retail =—e=Diagnostic

45%

CIPARS has been watching the
emergence and subsequent increases in
nalidixic acid-resistant SE from chickens
and chicken meat since 2018.

40%
35%
30%
« All nalidixic acid-resistant SE isolates 25%
from farm (broiler), abattoir and retail,
since 2018 were sequence type 11
and exhibited a mutation in gyrA

20%

15%

10%

and Retail Chicken Products

Percentage of NAL-resistant Salmonella
Enteritidis Isolates from Broiler Chickens

(D87Y). - —
0% . o /
2018 2019 2020 2021 2022 2023
Farm 70 46 37 35 38 29
Abattoir 33 33 21 44 41 37
" Retall 64 74 51 55 57 70
Diagnostic 111 133 92 87 43 78

Year, Sampling Site, and Isolate Number (n)




Follow-up to Emerging Stories: Rise in ESBL-producing Salmonella

The detection of ESBL-carrying non-typhoidal Salmonella isolates recovered from humans,
animals and food continued to steadily increase

Human

Since 2017,

» The proportion of blactx.v.65 (@mong ESBL-
positive isolates) steadily decreased (63% —
41.8%; majority S. Infantis)

» The proportion of blactx.v.55 increased (14.8% —
37.4%; majority Salmonella I, 4 [5], 12:i:-)

18

1.6 m Animals and Food
14 Humans
1.2
0.8
0.6
0.2
H

2017 2018 2019 2020 2021 2022 2023

Carrying an ESBL Gene
H

» The proportion of blacTx..15 ISOlates (among
ESBL-positive isolates) remained variable
between 3-10% for all years

% of Non-typhoidal Salmonella Isolates

o

Animal and Food Sources Year

* blacTx.m.65 SUbstantially increased since 2021
among ESBL-positive isolates (37% — 81%;
majority S. Infantis), and blactx_y.55 remained

stable E




Follow-up to Emerging Stories: Colistin and Carbapenem Resistance

Mobile colistin resistance continued to be rarely detected among human samples and not
from animal or food samples.

* In 2020, THREE Salmonella isolates from humans
« Serovars I: 4,5,12:i:- (n=1), and Cerro (n=2) were multiclass resistant and carried a mcr gene

 Human: mobile colistin resistance (mcr 1.1) was detected in one Salmonella isolate in 2023. No mobile colistin
resistance was found in Salmonella in 2021 and 2022. There were 17 isolates with mobile colistin resistance
detected between 2017 and 2020

* Animals and food: mcr3.3 was detected in a single Aeromonas isolate from retail shrimp, from Viethnam. Mobile

colistin resistance has not been detected in submitted isolates of Salmonella and E. coli. Colistin resistance
was detected in 3 E. coli isolates from dairy cattle; mobile resistance has not yet been confirmed.

Carbapenem resistance

« Salmonella: isolates from a sick pig (2017) and one human sample (2018)

« Carbapenem resistance has not been detected in isolates of human or animal origin since 2018

e, -




Follow-up to Emerging Stories: Ciprofloxacin-resistant Campylobacter

The recovery of ciprofloxacin-resistant Campylobacter continued to increase from all animal

commodities 2 - |
% —e—Broiler chickens Turkeys —e—Pigs =—e—Feedlot cattle —e—Layers
. . . I 50%
Ciprofloxacin-resistant Campylobacter D
. o 45%
isolates recovered from feedlot cattle, o
) . . . D 409%
broiler chickens, and pigs continued to Sc ’
. 0,
increase. 38
2 S 30% [
o . . Q5
A substantial increase in resistance was € 5 2°%
also observed among isolates OO 20%
. o
recovered from turkeys and laying o 15% —
hens. S 10% - F
[
3 5%
& 0%
2018 2019 2020 2021 2022 2023
Broiler chickens 122 142 78 123 123 140
Turkeys 191 214 90 240 115 109
n | Pigs 483 447 349 367 365 425
Feedlot cattle 94 162 92 247 184 149
Layers - - 33 150 115 107

Year, Component, and n-value




Follow-up to Emerging Stories: Gentamicin Resistance

Recovery of gentamicin-resistant Campylobacter from healthy cattle is increasing

Historically, gentamicin resistance was not reported in Campylobacter isolates at the farm or abattoir level.

However,
* In 2019, 1 Campylobacter isolate from healthy feedlot cattle
* In 2022, 2 Campylobacter isolates from healthy cattle at slaughter

In 2023,

» There were seven isolates from feedlot cattle (n=4) and cattle at abattoirs (n=3). These isolates were
also resistant to nalidixic-acid, ciprofloxacin and tetracycline.

NOTE:

In our 2022 reporting, we noted gentamicin-resistant Campylobacter from other CIPARS components (chickens
(n=1) and pigs (n=3) at abattoir). Upon further exploration of the data, the chicken and pig data were
misclassified; therefore, the only CIPARS components with gentamicin-resistant Campylobacter were cattle

sources. ﬂ




Summary: Antimicrobial Sales and AMU (5 yr trend)

Antimicrobial Sales (mg/kg biomass) AMU
(2019-2023) (2019-2023)
Grower-finisher pigs: @
Dairy cattle: @Beef cattle@ Veal calves: @ Dairy cattle (2019-2022): @ Feedlot cattle:@
Broilers: @ Turkey: @

Pigs

|3
Cattle ”

©

!

Poultry

Cats and Dogs ‘e NA

Horses H NA
: *due to improvements

Small Ruminants NA

in reporting

Aquaculture >

S
S
®
®
O

2018-2022 @
NA — not applicable @ - Increasing @ - Decreasing @ - Stable




Summary: Antimicrobial Resistance to = 3 Antimicrobial Classes? (5 yr trend) 5=

AMR (farm) AMR (abattoir) AMR (retail meat) (SD;?r?]r;cr)]Setlllg)
E. coli/Salmonella/Campylobacter: E. coli/Salmonella/ E. coli:
Pigs/Pork “ @ Campylobacter: @ @ @

Dairy cattle — E. coli: @ E. coli/Campylobacter: E. coli:

Dairy cattle — Campylobacter: @

Cattle/Beef H Feedlot — E. coli: @ @ @

Feedlot — Campylobacter: @

E. coli; @ Salmonella; @ E. coli; @ Salmonella:@ E.colii  Salmonella;

Chickens/

Chicken
Campylobacter: @ Campylobacter: @

E. coli/Salmonella: Campylobacter: E. coli/Salmonella:

©© ©

Turkeys/
B> O o @ - 0
NA — not applicable

aAMR for this table is reflected primarily by the indicator "resistant to = 3 antimicrobial classes". Noting that there are fluctuations in resistance to individual antimicrobials
within bacterial species.
bA 5yr trend may not be presented for Salmonella and/or Campylobacter in every component due to low sample sizes and/or low isol ate recovery.




Take-away Messages

« The quantity of antimicrobials sold for use in animals (adjusted for animal biomass)
remained relatively stable since 2019. While sales in Canada plateaued, sales in the
European Union decreased, Canada now ranks 4th highest in comparison to
countries in the European Union (in comparison to 6th in 2021).

« Colistin and carbapenem resistance were rarely detected. Mobile colistin resistance
was detected in one human Salmonella isolate in 2023. Transmissible colistin resistance
was not detected in any animal or food isolates of Canadian-origin, and carbapenem
resistance was not detected from either human or animal sources since 2018.

* In 2023, we reported a notable increase in ciprofloxacin resistance among
Campylobacter recovered from chickens, feedlot cattle, and grower-finisher pigs. This
trend now includes turkey and layer flocks. Overall, ciprofloxacin resistance in
Campylobacter from humans remains high (32%, 2022) and stable.

.




Take-away Messages

« ESBL-carrying non-typhoidal Salmonella from humans, animals, and food continued to
Increase. The frequency of ESBL-producing Salmonella prior to 2017 was less than
0.5% for each of humans and animals, in 2023 this stands at 1.6% and 1.7%,

respectively.

* In 2023, CIPARS continued to detect increasing proportions of nalidixic acid-
resistant S. Enteritidis from poultry and poultry products. This increase appeared to be
attributed to the emergence of a mutation in gyrA (D87Y). Genomic analyses is currently

on-going.
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