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While we meet on a virtual platform, we acknowledge the Indigenous Peoples,
who traditionally resided on all the lands that we are on today.

From coast to coast, to coast, we acknowledge the ancestral territories of all the
First Nations, Inuit, and Méetis peoples across the country.

We do this as a reminder as public servants of our commitments and

responsibility in addressing the lasting impacts of colonization in Indigenous
communities, especially the public health inequities experienced by Indigenous
Populations.

| ask that you take a moment to reflect on the traditional territory where you
reside.




Presentation link

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

« Canadian Animal Health Surveillance System
(CAHSS) has developed several documents on
antimicrobial use reporting that can be found at:
https://cahss.ca/cahss-networks/amuamr

Survey/Poll

« Linkis in the chat

* Responses are anonymous

* Your feedback guides our products

I] Other housekeeping
« Please remain muted until the Q&As segment
« Al-based transcription or recording is not
permitted
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Agenda

Key and integrated findings

« Sales data

« AMU/AMR

« Emerging stories
Interactive data
Summary
Questions and answers

Host-specific sessions
Humans
Poultry
Feedlot cattle
Dairy cattle
Grower-finisher pigs

Canada




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

S-year trends are now 2020-2024
(noting COVID years).

Data sources are noted on each slide. If no
source is shown, the data come from
CIPARS.

CIPARS timeline: https://www.canada.ca/en/public-
health/services/publications/drugs-health-products/canadian-
integrated-program-antimicrobial-resistance-surveillance-over-
years-2002-2021.html
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Antimicrobial use (AMU)

1 Centre for Foodborne and Environmental and Zoonotic Infectious Diseases (CFEZID), Infectious Diseases and
Vaccination Programs Branch (IDVPB), 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), Veterinary 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, VASR Highlights Reports, and CARSS Reports

10 Canadian Food Inspection Agency (CFIA)

11 Laboratory analysis reporting of Clostridium perfrigens, Enterococcus spp., and bovine respiratory pathogens occurs for
select years and species

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

Active surveillance
=p Passive surveillance
= AMR data
= AMU data

Communication

A Campylobacter

B Escherichia coli

@ Salmonella

@ Aeromonas
Vibrio
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Integrated antimicrobial sales

Veterinary Antimicrobial Sales Reporting (VASR)

Primary outcome indicators:

» Total quantities of Medically Important Antimicrobials? (MIAs) sold (kg and kg adjusted by biomass
denominators)

« Quantities of Category I° antimicrobials sold (kg and kg adjusted by biomass denominators)

« VASR data includes medically important antimicrobials only; antifungals not included.

ahttps://www.canada.ca/en/public-health/services/antibiotic-antimicrobial-resistance/animals/veterinary- antimicrobial-sales-reporting/list-a.html

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

I*I Public Health Agence de la santé I * I Santé Health
Agency of Canada publique du Canada Canada Canada
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Antimicrobial sales - animal g‘)

Since 2020, the overall relative quantity of MIA sales for all animals decreased by 13% (measured in
mg/kg biomass). However, Category | sales increased substantially by 23% (mg/kg biomass).

» 5% relative decrease in the total quantity of All animals
MIA sold between 2023 and 2024 (mg/kg o mg per kg biomass
biomass); 13% overall between 2020 and
2024

80

70

» Substantial relative decrease of ~26% in
the total quantity of MIA sold between 2015
and 20242 (mg/PCU-CA)P

60
50
40

« Category | sales are < 1% of total sales 30

(consistent with previous years) however,
Category | sales adjusted by biomass had
a substantial overall relative increase of 0
23% between 2020 and 2024

20

10

Quantity of antimicrobials sold adjusted by animal
populations and weights (mg per kg biomass)

2020 2021 2022 2023 2024

@)
0
>
py)
»

Uncategorized

Category | Category Il Category Il Medically Important

Category | trend magnified,
2020-2024

aln 2018, data from both the Canadian Animal Health Institute (CAHI) and VASR were available and used to estimate the percentage coverage increase with the VASR data.
This percentage was retrospectively applied to the reported CAHI to generate a more comparable sales estimate (assuming the coverage difference was the same each
year).

bThe kg-biomass denominator is not available prior to 2018. 7




Antimicrobial sales - animal

Total sales of MIAs for production animals decreased by 10-14% in 2024, relative to 2020 (across

Relative to 2020, the quantity of MIAs
sold for use in production animals
decreased in 2024 by:

®* 14% in kg

® 13% in mg/kg biomass
® 10% in mg/PCU-CA

® 10% in mg/PCU-EU

Quantity of active ingredient (kg)

metrics).

Production animals
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Antimicrobial sales - animal

While tetracyclines highly predominate the sales each year, they have decreased by 16% relative to 2020.

All animals
Indicator: kilograms

In 2024, around 97% of tetracyclines sold were for
Talo]l d aquaculture

* Pigs: ~55%
» Beef cattle: ~ 38%
» Aquaculture: ~ 4%

*Antimicrobial classes with fewer than three companies reporting are grouped together
as Not Independently Reported (NIR) to prevent identification of individual company’s
sales volumes. Classes included in NIR vary by year.

Classes included in all years - aminocoumarins, bacitracins, carbapenems,
diaminopyrimidines, fusidic acid, glycopeptides, orthosomycins, pseudomonic acids,
streptogramins, and therapeutic agents for tuberculosis.

Between 2018-2020 — pleuromutilins and nitroimidazoles included

Between 2022-2024 — penicillin-beta lactamase inhibitor combinations included

In 2024 — aminocyclitols and nitrofurantoins included

Antimicrobial Class

Polymyxins
Nitrofurantoins (Nitrofurans)*
Nitroimidazoles*

Aminocyclitols*

Fluoroquinolones

Cephalosporins (3rd generation)

Penicillin-beta lactamase inhibitor combinations*

Cephalosporins (1st & 2nd generation)

Aminoglycosides
Pleuromutilins*

Amphenicols (Phenicols)
Diaminopyrimidine-sulfonamide combinations
Lincosamides

Sulfonamides

Penicillins

Macrolides

Not independently reported*

Tetracyclines

-

Year

H 2020
2021
m 2022
2023
H 2024

o

100,000 200,000 300,000 400,000 500,000

kilograms




Antimicrobial sales - animal

For aquaculture, the total MIAs sold substantially increased in 2024, which is unusual, relative to previous
years. For beef cattle, the total MIAs sold relatively decreased, though there was a 72% relative increase in
Category | antimicrobials sold compared to 2020.

) AquaFUIture now haS the hlgheSt Aquacultur Pigs Veal calves Beef cattle | Catsand dogs Poultry Dairy cattle Sr.nall t Horses
quantity of MIAs sold adjusted ruminants
for biomass compared to other

260
animal species — the increase in 240 mg/kg biomass
220
200
60
(]
S

2024 relative to 2020 was 226%
Year

» Beef cattle — substantial relative
increase (72%) in Category |
antimicrobials sold between
2020 and 2024 (data not shown)

* Represents less than 1% of
their total sales (absolute
difference of ~760 kQ)
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~
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Quantity of antimicrobials sold adjusted by animal
populations and weights (mg/kg biomass)
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« Other animal species — no
notable trend in Category |
quantities sold

2021 I
2022 I

2023 NG
ey 000 ]

2020
2021

eople] |
2021 I
2022 IS
2023 I
2024 1IN
2020
202100
2022

2023 N

2024 000

2020]
2021]

20220
20230
2024 1

2020
2021
2022
2023
2024
2020
2021
2022
2023
2024
2022
2023
2024
2020
2021
2022
2023
2024
2020
2021
2022
2023
2024




Antimicrobial sales - animal

Canada is 5" highest when comparing antimicrobials sold for use in production animals to data from 29
European countries (2023 data).

200 :
. Furopean Countries

Canada-European Weights
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European data: https://www.ema.europa.eu/en/documents/report/european-sales-use-antimicrobials-veterinary-medicine-annual-surveillance-report-2023_en.pdf (Annex 6)
US data are not included due to absence of comparable indicator




* Antimicrobial sales - animal

In 2022, Canada’s sales (mg/kg-WOAH) were higher than the average for the Americas (ANIMUSE).

Canada: 80.9 mg/kg-WOAH < 150
) g 140
Americas?: 77.8 mg/kg-WOAH 2 .
=
Proportionally, Canada sells more g 100
tetracyclines, macrolides, s B0
sulfonamides and lincosamides, E g
. =
and less .fluoroqumolones than E 40 | e—
the Americas overalll. 3T . I
¢
£ Africa Americas - Asia - Europe Middle East
L .
g/ kg (adjusted by reported coverage) Canada

aCanada and 16 other countries including the US
Source: WOAH-ANIMUSE Interactive Report - https://amu.woah.org/amu-system-portal/home

112

Mo. Participants

12




Antimicrobial sales - animal g‘)

There are differences in trends in quantities of MIAs sold across the provinces.

All animals
Indicator: mg/kg biomass

Continued relative decreases in
sales of MIAs for ON (24%) and
QC (31%) between 2020 and
2024

Relative increases between 2023
and 2024 in:
« BC-14%
« MB-12%
« Atlantic provinces — 25%
(Coastal changes related to
sales in aquaculture)

In 2024, sales of MIAs by
compounders (data not shown)
remain highest in Quebec (50%
of total compounder sales) and
Ontario (31% of total
compounder sales)

Quantity of antimicrobials sold adjusted by animal populations and
weights (mg per kg biomass)

140
130
120
110
100
90
80
70
60
50
40
30
20

10
0

CIPARS

2020
2021
2022
2023
2024
2020

2021

2022

2023

2024

2020

2021

2022

2023

2024

o
o™
o
o™

—
™
o
o™~

o™~
o™
o
o™

2023
2024

2020

2021

2022

2023

2024

o
™
o
o™

—
™
o
o™~

o™
™
o
o~

)
™
o
o~

<t
o™
o
o™

2020

2021

2022

2023

2024

2020

2021

2022

2023

BC AB SK MB ON QC Atl Ter

2024

13




Antimicrobial sales — animal, human, plants/crops

The ratio of MIAs sold for animals compared to humans dropped in 2024 to ~1.3x; there were decreases in
sales for animals and increases in sales for humans.

Indicator: kg (unadjusted) Indicator: mg/pop-adj biomass
(humans); mg/PCU-CA (animals)
~21x

76% Production animals more animals ~1 . 3X
<1% Cats and dogs — ~3.4x thag peog'e n more medically important
239% Humans anada antimicrobials were sold for

use in animals (all) than for
use in all people after
adjusting for underlying
biomass

<1% Plants/crops

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

For humans and animals, only systemic routes are included (oral and parenteral). Antifungal information not included on this slide.
Indicators used: Humans — kilograms (unadjusted) & mg/population adjusted biomass; Animals — kilograms (unadjusted) & mg/PCU-CA; Crops — kilograms (unadjusted)

Data sources: Human hospital purchases and community pharmacy dispensations: SHAMU (IQVIA); Crops: Health Canada's Pest Management Regulatory

14
Agency (HC-PMRA); Human population: Statistics Canada




Antimicrobial sales — animal, human

There are very different relative uses of antimicrobial classes between animals and humans.
Substantially more Category | antimicrobials were sold for use in humans than in animals, adjusted for
biomass.

. Indicators: mg/PCU-CA (animal);
In 2024: mg/population adjusted biomass

* 11x more 3rd generation cephalosporins sold for use in humans than animals (human)
« 25x more fluoroquinolones sold for use in humans than animals
« 22x more tetracyclines sold for use in animals than humans
@
I L k] & I
1 .
w Human . Antimicrobial . All Animals
Class
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
229 213 230 225 236 3rd & 4th generations cephalosporins 018 018 019 020 021
046 046 046 046 048 carbapenems? 0.00
463 422 435 413 397 fluoroguinolones 005 008 013 014 0.16
2011 2 penicillin beta-lactamase inhibitor combin.. 038 042 043 042 043

mg adjusted for biomass

0.00 B Eo

aNote 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.

Data sources: SHAMU (IQVIA) and CIPARS; data include antimicrobials for systemic use only; see appendix for more details .5




* Antifungal sales — plants/crops

The quantity of antifungals sold as pesticides on plants/crops in 2023 was greater than the total quantity of
medically important antibiotics sold for humans, animals, and plants/crops combined.

Plants/crops
Antifungal active ingredient

» Total quantity sold in 2024: 2,209,507 kgs difenoconazole
« These are all triazoles (biologically active compounds with flutriafol
antifungal properties) ipconazole

' i ' mefentrifl nazol
« Have many uses, including as antifungals and retardants efentrifluconazole

on plants and crops metconazo|§
myclobutanil

paclobutrazol
propiconazole
prothioconazole
tebuconazole
tetraconazole
triticonazole
uniconazole-p

* None of the antifungal active ingredients sold for use on
plants/crops are approved for veterinary or human use
(although there are other triazoles approved for use in
animals and people)

» Like antimicrobials, resistance can develop and is a
concern

Data on antifungals intended for use in humans and animals are not currently available.
Data on antifungal sales for plants/crops provided by Health Canada’s Pest Management Regulatory Agency.
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Integration of sales and farm AMU data

Veterinary Antimicrobial Sales Reporting (VASR), sentinel terrestrial farms,
all aquaculture operations

Primary outcome indicators:
Relative percentages of antimicrobial classes used or sold per animal group
Total quantities of MIAs used or sold (kg and kg adjusted by biomass denominators) for aquaculture




AMU/sales integration - animal

There are differences in the relative uses of various antimicrobial classes across animal species.
VASR data and farm data are similar for species where comparisons are appropriate.

Farm AMU

Indicator: % of use (in kg)

Broiler chickens

Bacitracins Ie3% Bacitracins

Penicillins 25% Penicillins

™S 7% ™S
Orthsomycins = 5% Orthsomycins
Tetracyclines  0.5% Macrolides
Aminoglycosides 0.3% Lincosamides
Fluoroquinolones  0.05% Aminoglycosides

Red squares indicate the top classes reported sold for use in that host species/group by VASR (where host species/group are comparable)

Turkeys Grower-finisher pigs

I, Tetracyclines
Lincosamides

9 PTTI]
19% Penicillins

I 10% Macrolides 7%

Aminoglycosides ® 3%
Pleuromutilins 12%
6% Streptogramins 1 1%

Sulfonamides 11%

TMS 0.27%

3% 3rd gen. cephlosporins 0.15%
Amphenicols 0.07%

Fluoroquinolones 0.02%

10%

3%

Terrestrial farm data are from CIPARS sentinel farms.
Aquaculture data is from Fisheries and Oceans data and represents all aquaculture operations in Canada. Latest data available for aquaculture are from 2022.

45%  Tetracyclines

31% .
’ Macrolides

1 Streptogramins
Amphenicols

3rd gen. cephalosporins

T™MS

Fluoroquinolones

Penicillins

Feedlot cattle

21%
I 10%
| 1%
0.24%
0.17%
0.15%

0.13%

Dairy cattle

67% |Tetracyclines
Penicillins 14%

TMS . 12%

63%

Amphenicols N 4%
3rd gen. cephalosporins = 3%
Sulfonamides 1 2%
1st gen. cephalosporins 1%

Other 1%

Aquaculture

Tetracyclines 45%
Amphenicols S 55Y%
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AMU/sales integration - animal

The quantity of antimicrobials sold and used nationally in aquaculture are highly similar. There is a recent
substantial increase in AMU/sales for aquaculture

Aquaculture

= ; 40,000 240
Indicators kg, mg/kg biomass ’
225
35,000 210 é
— 195 2
« Only datasets where we have complete data for g 20000 150 =
both farm (Fisheries and Oceans Canada) and 5 I
sales (VASR) e :
£ 25,000 150 @
The two data sets follow highly similar trend : > 2
e two data sets follow hi similar trends 2 0000 26 %%
o a &
- 105 &
« Adownward trend was noted between 2018 and £ 1000 - E
2021, followed by a sharp increase, particularly E s E
]
between 2023 and 2024 10,000 ) 60 B
/ 45 £
1]
5,000 30 &
15
0 0
2020 2021 2022 2023 2024
=0=\/ASR (total sales-kg) DFO (total use-kg) =—#=DFO (mg/kg biomass) =—e=VASR (mg sold/kg biomass)

Note: Antimicrobial totals do not include antiparasitic drugs for either dataset
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AMR and integrated AMU/AMR

CIPARS — data from sentinel farms, abattoir, and retail meat

Primary outcome indicators:
« AMU: total AMU, Category |, Il and Ill AMU — measured in nDDDvetCA/1000 animal-days at risk
« AMR: % of isolates fully susceptible (in appendix), % not susceptible to ciprofloxacin for E. coli and Salmonella,
% resistant to ciprofloxacin for Campylobacter, % resistant to ceftriaxone, % multidrug-resistant (resistant to 3
or more classes)
o 14 antimicrobials in 11 antimicrobial classes for E. coli and Salmonella
o 9 antimicrobials in 7 classes for Campylobacter

NOTE: both “not susceptible to ciprofloxacin” and “resistant to ciprofloxacin” are referred to as “resistant to
ciprofloxacin” for the remainder of the presentation




AMR indicator

Orientation to new tables

Species/group XXX

Fully Susceptible

Bacteria Percent
difference*

Five-year trend

Farm
Escherichia coli  Abattoir 39 42 3%

Retail 45 48 3%

Farm 40 59

Salmonella Abattoir 43 49 6%

Retail 20
Farm 65 11%
Campylobacter  Abattoir 38 51 13%

Retail
*Percent difference=Percent 2024-Percent 2020

- B gend 20 or fewer Few Some Many
isolates 0%-20% >20% to >40% to
40%

recovered 60%

Note: colour schemes and legends
“significant”; p-value < 0.05; “substantial”: = 20% absolute difference

. recovered

Species/group YYY

Ciprofloxacin resistance

Bacteria Percent Five-year trend
difference*
Farm 9 6 3% H B _\
Escherichia coli Abattoir 10 19 9% ——m .‘
Retail 12 7 5% e
Farm 4 5 1% | | _‘
Salmonella Abattoir 5 17 12% - .‘
Retail 2 33 31% _mml
Farm 30 15 15% =™ T
Campylobacter Abattoir 21 29 8% — =il .‘
Retail 28 29 1 N

*Percent difference=Percent 2024-Percent 2020

20 or fewer
isolates

Moderate High Very high
>1% to >10% to >20% to >50% to
10% 20% 50% 70%




AMR indicator: ciprofloxacin resistance

All bacterial species from chicken abattoir samples had an increasing trend in ciprofloxacin resistance.
At retail, one third of Salmonella and Campylobacter were ciprofloxacin-resistant.

Broiler chickens/chicken

Ciprofloxacin resistance

E. coli
* Abattoir: Signiﬁcant increase to moderate Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? Fiye-ye?r trendo
(vertical 0% to 33%)
Salmonella |
Farm 9 6 3% e
« Abattoir: significant increased to moderate _ -
a e . Escherichia coli | Abattoir 10 18 9% S ———
» Retail: significant and substantial increase
to hlgh Retail 12 7 5% — e
Farm 4 5 1% |
Campylobacter — — ———
. . i 5 17 12%
« Farm: percent of resistant isolates Salmonella Abattoir e
decreased from high to moderate in 2024 Retail 2 33 31% mmB
» Abattoir and retail: remained high Farm 30 15 15%
Campylobacter Abattoir 21 29 8%
Retail 28 29 1%

aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates Low Moderate High Very high
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

Note: Partial farm sampling in one province impacted the national-level estimates 29




AMR indicator: ceftriaxone resistance

There was a significant increase in ceftriaxone resistance in retail chicken Salmonella isolates. Ceftriaxone
resistance in other broiler chicken components remained low.

Broiler chickens/chicken
Ceftriaxone resistance

Five-year trend

E. coli Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (vertical 0% to 16%)

» All components: resistance was low Farm & £ e ——— = mm

Salmonella Escherichia coli Abattoir g 2 %
Retail 3 3 0%

 Farm and abattoir: resistance

| 4 5 1%
remained low Earm
_ . : Salmonella Abattoir 4 9 =

» Retail: increase in resistance from low
Retail 3 16 13%

to moderate
aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates Low Moderate High Very high
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

Note: Partial farm sampling in one province impacted the national-level estimates
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AMR indicator: multidrug resistance (MDR)

For MDR in Salmonella, there was a significant increase to moderate and high at abattoir and retail,
respectively.

Broiler chickens/chicken

Multidrug resistance (MDR)

Five-year trend

. 3 0, (o) i a
E. coli Bacteria Component | 2020 (%) | 2024(%) | Percent difference (vertical 0% to 29%)

* Farm and abattoir: MDR remained high Farm 24 29 59%

Salmonella Escherichia coli Abattoir 21 24 Sl

« Farm: MDR remained low Retail 22 16 6%

* Abattoir: MDR increased significantly Earm 7 5 2% -
to moderate - - — —

. e Salmonella Abattoir % — o e

» Retail: MDR significantly and . — -

substantially increased from low to Retal ° 2 22% — —m=

hlgh Farm No change
Campylobacter Campylobacter ~ Abattoir 1%
» All components: MDR ranged from Retail 1%

rare to low aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates Low Moderate High Very high
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

Note: Partial farm sampling in one province impacted the national-level estimates 24




AMU and AMR integrated

On broiler chicken farms, AMU decreased (since 2022) with shifts in the categories of MIA.
The frequency of MDR in E. coli significantly increased (since 2021).

Broiler chickens on farm
1000 - mCategory | - 100%
X 900 CCategory |l  90%
"=
- DCategory I
© i L o
* 800 . . . 80% o }
o mUncategorized medically important o4
| L 0 = ®
Reported AMU: Z 700 . N 0% 33
. . . o -+-Salmonella resistant to = 3 antimicrobial classes o9
nDDDvetCA/1000 broiler chicken-days at risk ¥ 600 - o o o 88
2020 2024 Percent change® £ #E. coli resistant to = 3 antimicrobial classes % o
Total 346 382 10% increase 2 500 -+Campylobacter resistant to 2 3 antimicrobial classes - 50% g a
o 5
Category | 0 036 100% increase 5 400 - a0% S8
= o =
Category Il 37 79 110% increase S = o
< 300 - —= - 30% % 2.
Category lll 255 238 6% decrease S [ = — | @ g*
Uncategorized 54 65 19% increase ‘§ 200 20% 3 g.."
o
Q 100 - —o - 10%
0 & & & & L1 0%
115 125 94 109 120
2020 2021 2022 2023 2024

Number of flocks and year

aPercent change=((Value 2024-Value 2020)/Value 2020)X100




AMR indicator: ciprofloxacin resistance

For healthy turkeys on farm and retail turkey, one third of Campylobacter isolates were resistant to
ciprofloxacin. Ciprofloxacin resistance ranged from rare to low for E. coli and Salmonella.

Turkeys/turkey
Ciprofloxacin resistance
, : . Five-year trend
E. coli and Salmonella Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (verticaIBIO% to 38%)
« Farm and retail: resistance ranged between Fam |5 & | %
rare to low Escherichia coli _
Retail 3 1 2% —
Campylobacter
Farm 1%
* Farm and retail: resistance was Salmonella Retai 091
high (>30%) - i
Farm
Campylobacter
Py Retail 38

aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates
recovered

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
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AMR indicator: ceftriaxone resistance

Ceftriaxone resistance in bacteria from turkey(s) ranged from rare to low across components and years.

Turkeys/turkey

Ceftriaxone resistance

Five-year trend

. 3 0, 0, i a
E. coli Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 10%)

« Farm: resistance was observed in 2019 (1%) Farm  JORNGRRN o9,
. . : : Escherichia coli

Retail: resistance remained low Retail 4% O

[___J [— -_—

Salmonella Farm 2% e e
. il- i Salmonella

Farm and retail: resistance ranged Retail 29

from rare to low

aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates
recovered

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
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AMR indicator: multidrug resistance (MDR)

For E. coli from turkey farms, MDR significantly decreased from high to moderate between 2020 and 2024,
though it ranged from rare to low for Salmonella and Campylobacter isolates.

Turkeys/turkey
Multidrug resistance (MDR)
E'—CO” Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (veFri\i/c?s;Iygf;: ;tcr)e;g% )
« Farm: MDR significantly decreased from high Farm 22 13 9%
to moderate Escherichia coli _
Retail 13 7 6%
Salmonella and Campylobacter Farm 5 % —
: Salmonella
* Farm and retail: MDR ranged from Retail 4 4% N
rare to low Campylobacter ~Farm S R ——

Retai

aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates
recovered

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70%

CIPARS
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AMU and AMR integrated

For turkeys, reported AMU has been increasing since 2022. In 2024, there was no reported Category | use,
whereas Category Il and Ill use increased. MDR in E. coli significantly decreased between 2020 and 2024.

Turkeys on farm

300 mCategory | - 100%
CCategory |l - 90%
250 -

o D= Category Il . 80%
2 mUncategorized medically important w g
Reported AMU: = 70% Q @
nDDDvetCA/1000 turkey-days at risk gZOU T --Salmonella resistant to = 3 antimicrobial classes 3 E
apo. © 3
2020 2024 Percent change? -? +=E. coli resistant to = 3 antimicrobial classes 60% ® o
> p —h
Total 91 88 4% decrease g 150 -Campylobacter resistant to = 3 antimicrobial classes 50% g* 3
3 =)
Category | 0 0 No change S 0% g g
Category Il 24 25 4% increase <100 g @
= L 309 = L.
Category lll 36 37 5% increase S 30% o=

- o)
Uncategorized 31 25 19% decrease 2 — - 20% 9 =
Q 50 — ®z
a \I\‘ . o
a R T - 10%
-—
. ' N F___________—-a-—___t___‘-—-—._- —a 0%
61 110 73 80 86
2020 2021 2022 2023 2024

Number of flocks and year

aPercent change=((Value 2024-Value 2020)/Value 2020)X100




AMR indicator: ciprofloxacin resistance

For layer chickens in 2024, while the frequency of resistance to ciprofloxacin in Salmonella and E. coli was
<2%, it was 21% for Campylobacter.

Layer chickens on farm

E coli Ciprofloxacin resistance

i i , , . Trend
« Resistance remained low Bacteria Component | 2020/21 (%) | 2024 (%) | Percent difference (vertical 0% to 30%)
Salmonella Escherichia coli Farm 2 2 0% -
 Resistance not observed Salmonella Farm 0% S
Campylobacter Campylobacter 2

) ) o aPercent difference=Percent 2024-Percent 2020/21
* Resistance was high (at 21%) Legend 20 crfner ol e e [ s

For layer chickens, 2020 and 2021 were pilot years; hence are combined.
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AMR indicator: ceftriaxone resistance

For layer chickens, ceftriaxone resistance was not observed in E. coli or Salmonella.

Layer chickens on farm

Not observed — for E. coli or
Salmonella

Ceftriaxone resistance

Trend

0,
2020/21 (%) (vertical 0% to 10%)

Bacteria Component 2024 (%) | Percent difference?

Escherichia coli Farm

Salmonella Farm

aPercent difference=Percent 2024-Percent 2020/21

Legend 20 or fewer isolates Low Moderate High Very high
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

For layer chickens, 2020 and 2021 were pilot years; hence are combined.
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AMR indicator: multidrug resistance (MDR)

For layer chickens, MDR was low in E. coli and not observed in Salmonella or Campylobacter.

Layer chickens on farm

Multidrug resistance (MDR)

E. coli

Bacteria Component | 2020/21 (%) | 2024 (%) | Percent difference? Trend

« MDR was very low (1%) (vertical 0% to 10%)

Salmonella and Campylobacter

Escherichia coli
o NOt Observed Salmone”a Farm

0%

Campylobacter
aPercent difference=Percent 2024-Percent 2020/21

Legend 20 or fewer isolates
recovered

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

For layer chickens, 2020 and 2021 were pilot years; hence are combined.

32



AMU and AMR integrated O

For MIAs, only Category lll antimicrobials were reported for layer chicken flocks.
Multidrug resistance was only detected in E. coli (3% over time).

Layer chickens on farm 40

o Category Il
35
[72]
9
g 30
0
Reported AMU: E 5
. . ()
mg/kg layer chicken biomass 3
2020/21 2024  Percent change® S 0 |
Total 32 22 30% decrease %
o 15 -
Category |, Il Not Not x
il reported  reported E’
uncategorized 10 -
Category Il 32 22 30% decrease
5 -
0
72 50 45 ‘ 64
2020/21 2022 2023 2024

Number of layer flocks and year

For layer chickens, 2020 and 2021 were pilot years; hence are combined.
aPercent change=((Value 2024-Value 2020/21)/Value 2020/21)X100




AMR indicator: ciprofloxacin resistance

For pigs, ciprofloxacin resistance significantly increased in all bacterial species from abattoir between 2020
and 2024. On farm, ciprofloxacin resistance significantly increased in Campylobacter.

Grower-finisher pigs/pork

Ciprofloxacin resistance

Five-year trend

Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (vertical 0% to 20%)

E. coli Farm 1 5 4% -

 Abattoir: significant increase Escherichia coli Abattoir 4% g,

Salmonella Retail 4% o —
« Abattoir: significant increase Farm 2%
« Farm: significant increase Retail 0%
» Abattoir: significant increase from Farm 12 17 5%

low to moderate Campylobacter

Abattoir 10 19 9%

aPercent difference=Percent 2024-Percent 2020

20 or fewer isolates Low Moderate High Very high
Legend
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS




AMR indicator: ceftriaxone resistance

For pigs at abattoir, ceftriaxone resistance in Salmonella isolates significantly increased.

Grower-finisher pigs/pork

E. coli

All components: resistance was rare to low

Salmonella

Abattoir: significant increase

Retail: 4/8 isolates were resistant

Ceftriaxone resistance

Five-year trend

a 0, 0, H a
Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 10%)
Farm 1 1 0%
s B eoes BEE =
- 'l - H 0,
Escherichia coli Abattoir 3 1 2% T
Retail - 2 2%
N — — -.
0,
Farm 1 8 7% [ |
Salmonella Abattoir 1 1o | ik Y —
Retail 0 50 50%

aPercent difference=Percent 2024-Percent 2020

20 or fewer isolates Low Moderate High Very high
Legend
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
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AMR indicator: multidrug resistance (MDR)

For pigs/pork, MDR frequencies were moderate to high. The frequency of MDR in Campylobacter on farm
significantly decreased.

Grower-finisher pigs/pork
Multidrug resistance (MDR)

Five-year trend

Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (vertical 0% to 39%)
Salmonella - " ” "
. : AL % = BN BN B BN
« Farm and abattoir: MDR was high , 1 ,
_ , Escherichia coli Abattoir 4 9 S B BN
« Retail: MDR was observed in 4/8
isolates Retail 12 21 % R ——
Campylobacter Farm 3 % 1% EEEmNE
» Farm: MDR significantly Salmonella Abattoir | 22 21 1% Y
decreased from high to moderate Retail 0 50 50%
Farm 26 19 7%
Campylobacter ,
Abattoir 22 28 6% TRy |

aPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer isolates Low Moderate High Very high
recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70%

CIPARS
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AMU and AMR integrated

For grower-finisher pigs, there was a substantial relative increase in Category | use between 2020 and 2024
(though Cat | represent < 1% total reported AMU). MDR frequencies were moderate to high.

Grower-finisher pigs on farm

L 800 mCategory | . 100%
[ OCategory I S
- - 90%  q
® m=Category Il 8
S 250 @EUncategorized medically important ~
k g y 1mp 80% o
& --Salmonella resistant to 2 3 antimicrobial classes S &
Reported AMU: - _ _ a 200 - =-E. coli resistant to > 3 antimicrobial classes 0SS
nDDDvetCA/1000 grower-finisher pig-days at risk E -+Campylobacter resistant to = 3 antimicrobial classes - 60% g ]
2020 2024 Percent change? I T ®
& 150 50% = &
Total 146 115 21% decrease b ‘o g..
Q Q
Category | 0.09  0.41 380% increase 3 0% @ >
= I ® o
Category Il 93 78 16% decrease D 100 - ] T — ? &
o I T — | - 30% o
Category I 42 35 17% decrease 3 — | 5
Uncategorized 12 2 81% decrease g 50 | - —a— — — - 20% %
© - 10%
a
a 0 0%
c 96 99 101 101 94
2020 2021 2022 2023 2024

Number of herds and year

aPercent change=((Value 2024-Value 2020)/Value 2020)X100




AMR indicator: ciprofloxacin resistance

For feedlot cattle and cattle at abattoir, the frequency of Campylobacter resistant to ciprofloxacin was high
or very high with significant and substantial increases.

Feedlot cattle/abattoir cattle/beef

E. coli
« All components: resistance was rare to low

Salmonella

« Farm: 10 isolates

Campylobacter

« For farm and abattoir: frequency of
ciprofloxacin resistance was high or
very high with significant and
substantial increases

Ciprofloxacin resistance

Five-year trend

- ) 0, i a
Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 59%)
Farm 1 1 %
Escherichia coli Abattoir 3 %
Retail 3 3 <1%
Farm 0 0 0% —
Salmonella .
Retail 100 Not tested Not tested
Farm 29 59 30% ap——l .
Campylobacter , .
Abattoir 18 41 23% | [

aPercent difference=Percent 2024-Percent 2020

Low Moderate
>10% to 20%

>1% to 10%

High Very high
>20% to 50% >50% to 70%

CIPARS
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AMR indicator: ceftriaxone resistance

For feedlot cattle, cattle at abattoir, and ground beef, ceftriaxone resistance in E. coli isolates ranged from
rare to low.

Feedlot cattle/abattoir cattle/beef

Ceftriaxone resistance

Five-year trend

. 3 0, 0, i a
E. coli Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 38%)

 Resistance was rare to low

Farm 0%

Salmonella Escherichia coli Abattoir %
« Farm: 10 isolates Retail %
Farm 0 0 0% . mB _
Salmonella .
Retail 100 Not tested Not tested

aPercent difference=Percent 2024-Percent 2020

Low Moderate i Very high
>1%t010%  >10% to 20% >50% to 70% CIPARS
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AMR indicator: multidrug resistance (MDR)

Multidrug resistance in E. coli significantly increased in retail ground beef.

Feedlot cattle/abattoir cattle/beef

E. coli
» Abattoir: ranged from moderate to low

» Retail: significant increase in MDR from low to
moderate, between 2023 and 2024

Salmonella

« Farm: 10 isolates
Campylobacter

e Abattoir: decrease in MDR from
moderate to low (p-value 0.0588)

Multidrug resistance (MDR)

Five-year trend

1 (o) 0, i a
Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 38%)
Farm 7 8 1% ———— —
Escherichia coli Abattoir 11 6 5% _—— o ——
Retail 3 12 9% R —
Farm 0 0 0% _—mB
Salmonella _
Retail Not tested 100 Not applicable
Farm 8 7 1% R —
Campylobacter _
Abattoir 14 3 1% - -

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70%

CIPARS
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AMU and AMR integrated

Overall, reported AMU on feedlots decreased by 6% relative to 2020. Reported Category | use (less than 1%
of total use) also decreased. The frequency of MDR was low for E. coli and Campylobacter.

Feedlot cattle on farm

Reported AMU:
nDDDvetCA/1000 feedlot cattle-days at risk

2020 2024 Percent changea

Total 1792 1693 6% decrease
Category | 3.1 29 8% decrease
Category Il 1148 1120 2% decrease
Category lll 641 570 11% decrease
Uncategorized 0 0 Not reported

aPercent change=((Value 2024-Value 2020)/Value 2020)X100

2000

1800

— — — —
o N B (2]
(=] o o (=]
o o o o

800

600

400

nDDDvetCA/1,000 feedlot cattle-days at risk

o

mCategory |

DCategory |l

= Category Il

EUncategorized

-=E. coli resistant to =2 3 antimicrobial classes

-+ Campylobacter resistant to = 3 antimicrobial classes

200 |

- 100%
- 90% @
- 80% 3

S
- 70% @

nue

0} Jue}SISOJ SB)R|OSI JO JUBIID

60%

T
(%))
N
=

- 40%

- 30%

sasse|2 |eiqo.ioiw

- 20%

10%

0%

—_—, | . — —n
26 24 25 26 23
2020 2021 2022 2023 2024

Number of feedlot cattle and year

U
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AMR indicator: ciprofloxacin resistance

For dairy cattle, the frequency of ciprofloxacin resistance in Campylobacter significantly increased
between 2020 and 2024.

Dairy cattle on farm?

Ciprofloxacin resistance

E. coli
. . . _ , Five-year trend
* o]
Ciprofloxacin resistance was low Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 26%)
Salmonella oy . Y
Escherichia coli Fam 1 1 Vi o
« 14 isolates )
Salmonella Farm 13%

Campylobacter

Campylobacter
Slgmflcant Increase in resistance to bPercentdifference:Pei'cent 2024-Percent 2020

ciprofloxacin from moderate in 2020 to Mocerste  High rytigh
. . solates recovere >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
high in 2024

aInclusive of calf, heifer, lactating cows, and manure pit samples
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AMR indicator: ceftriaxone resistance

For dairy cattle, the frequency of ceftriaxone resistance in E. coli isolates was low.

Dairy cattle on farm?

Ceftriaxone resistance

E. coli
. _ , Five-year trend
o b
Resistance was low Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 10%)
Salmonella

Escherichia coli Farm

* l4isolates Salmonella Farm

bPercent difference=Percent 2024-Percent 2020

Legend 20 or fewer Low Moderate High Very high
isolates recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

aInclusive of calf, heifer, lactating cows, and manure pit samples
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AMR indicator: multidrug resistance (MDR)

For dairy cattle, MDR in E. coli isolates was low, whereas in Campylobacter, it was only observed in 2022
(<1% of isolates).

Dairy cattle on farm?

Multidrug resistance (MDR)

E. coli
. : . Five-year trend
[ ] (0] (0] b .
MDR was low in 2024 Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 25%)
Salmonella

Escherichia coli

 Isolate counts were low (<20) in 2024 Salmonella Farm 7%

Campylobacter

« MDR was only observed in 2022 (1%
of isolates in 2022)

Campylobacter

bPercent difference=Percent 2024-Percent 2020

20 or fewer
isolates recovered

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS

Legend

aInclusive of calf, heifer, lactating cow, and manure pit samples
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AMU and AMR - human Salmonella and
Campylobacter

CIPARS and FNC data

« Campylobacter isolates are from FNC sentinel sites

Primary outcome indicators:
» Antimicrobial purchases/dispensations: DDDs/1000 inhabitants per year
« AMR: % of isolates fully susceptible, % not susceptible to ciprofloxacin for Salmonella, % resistant to
ciprofloxacin for Campylobacter, % resistant to ceftriaxone, % multidrug-resistant (resistant to 3 or more
antimicrobial classes)
o 14 antimicrobials in 11 antimicrobial classes for Salmonella
o 9 antimicrobials in 7 classes for Campylobacter




AMR indicator: ciprofloxacin resistance

Ciprofloxacin resistance in human non-typhoidal Salmonella isolates continues to increase.
Ciprofloxacin resistance in human Campylobacter isolates was consistently high.

Human

Non-typhoidal Salmonella

. . , Ciprofloxacin resistance
* Resistance increased from moderate in
Five-year trend

2020 to high in 2024 (33%) Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (vertical 0% to 40%)

Salmonella® Diagnostic 33

Campylobacter

Campylobacter Diagnostic 35

* Resistance was consistently high with a :
. aPercent difference=Percent 2024-Percent 2020
variable temporal trend ®Non-typhoidal Salmonella only

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
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AMR indicator: ceftriaxone resistance

Ceftriaxone resistance in human non-typhoidal Salmonella isolates remained low ($3%).

Human

Non-typhoidal Salmonella

» Frequency of ceftriaxone resistance was
consistently low

Ceftriaxone resistance

Five-year trend

. (o) [¢] 1 a
Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 10%)

aPercent difference=Percent 2024-Percent 2020
®Non-typhoidal Salmonella only

Salmonella®

Le end 20 or fewer Low Moderate High Very high
1 isolates recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
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AMR indicator: multidrug resistance (MDR)

Multidrug resistance in human non-typhoidal Salmonella and Campylobacter isolates remained low.

Human

Non-typhoidal Salmonella and
Campylobacter

Multidrug resistance (MDR)

Five-year trend

0 0 i
2020 (%) 2024 (%) | Percent difference? (vertical 0% to 11%)

« Frequency of MDR remained low SRR SRR

Salmonella® Diagnostic

Campylobacter Diagnostic

aPercent difference=Percent 2024-Percent 2020
®Non-typhoidal Salmonella only

20 or fewer Low Moderate High Very high
Legend isolates recovered >1% to 10% >10% to 20% >20% to 50% >50% to 70% CIPARS
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AMU and AMR integrated

The quantity of antimicrobials purchased by human hospitals and dispensed by community pharmacies
increased overall by 23% to pre-pandemic levels. At the same time, MDR remained low.

H uman mCategory |
CCategory Il
=Category Il
] i ENot independently reported i .
Reported AMU' . . 7000 -»-Non-typhoidal Salmonella resistant to = 3 antimicrobial classes 100%
DDDs/1000 inhabitant per year § ~Campylobacter resistant to = 3 antimicrobial classes 0% LD
6000 =]
2020 2024 Percent change?° E;_ - 80% 3 §
Total 4564 5593 23% increase £5000 - - - 0% o
© o =
Category | gg3 1074 22% increase %4000 - - C 60% % 3
i 3 S
Category Il 2043 2546 25% increase € - - 50% 3 o
=) ~
Category lll 1173~ 1488 27% increase S 3000 - 20% 5 8
- o E
Not % 2000 - S 30% 5 8
independently 465 485 4% increase % @ =
reported (NIR)? a - 20% @ ©
3 1000 -~
< o © > —e - 10%
Number of isolates 0 — = - - - 0%
2020 2021 2022 2023 2024
2020 2021 2022 2023 2024
Year
Salmonella bNIR includes: aztreonam, bacitracin, ceftobiprole-medocaril, ceftolozane-tazobactam,
Campylobacter 379 435 392 279 331 chloramphgnicol, daptomycip, fosfomycin, fusidic acid, linezolid, metronidazole,
nitrofurantoin and vancomycin

¢Quantity of antimicrobials are returning to pre-pandemic levels

aPercent change=((Value 2024-Value 2020)/Value 2020)X100




Additional surveillance components -
AMR

Retail seafood (E. coll)

Salmonella from the farm environment (from diagnostic animal samples)

Salmonella from feed ingredients and mixed feeds (Canadian Food Inspection Agency)
Water (E. coli, Salmonella, Campylobacter)




AMR indicator: frequency of fully susceptible, ciprofloxacin resistance, ceftriaxone resistance and MDR

In retail seafood, the recovery of E. coli was rare and only one shrimp isolate in 2024 was resistant to
Category | antimicrobials.

Retail seafood

Sample type Recovery %
: %CIP %CRO |% MDR
Susceptible
E. coli

5093 1% 100% 0% 0% 0%

» Frequency of recovery was 1.7% across sample (1/71) (11) (011) ©01) ()
types (inclusive of trout, haddock, others) S 3% 75% 25% 0% | 25%

] ] (4/149) (3/4) (1/4) (0/4) (1/4)

« In 2023, one isolate from a scallop was resistant to , . - . -

. . 2023 1% 100% 0% 0% 0% (0/1)
ciprofloxacin (1/72) (1) 1) 1)

* In 2024, the MDR isolate from shrimp was 2024 (1/11"21) 1(?%*’ (8;’/10) (8;’/10) 0% (0/1)
resistant to 6 classes of antimicrobials, including o — o
ClproﬂoxaCIn 2023 (1/14) 0% (0/1) (1/1) (01) 0% (0/1)

2024 4% 100% 0% 0% 0% (0/1)

(1/27) (111) o) o)
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Salmonella from the farm environment (diagnostic animal samples)

Resistance to ceftriaxone and resistance to 6 or more classes were infrequent yet present in Salmonella
isolated from the farm environment.

No meropenem or colistin resistance was found

2020-2024 Chicken Farm Environment Pig Farm Environment Turkey Farm Environment
Number of isolates (n) 39 9 | 45 |

Top 2 Serovars S. Infantis & S. Enteritidis Salmonella | 4,[5],12:i:- (all others n=1) S. Uganda & S. Hadar

Fully susceptible (%) 64% 1% 29%

Ciprofloxacin resistance (%) 0 0 0

22% (n = 2; S. Infantis & S.

. . 0 (o) - . 1
Ceftriaxone resistance (%) 0 Tk 2% (n = 1; S. Javiana)

. . 8% (n=3, S. Enteritidis, S. 33% (n= 3; S. Derby, S. Infantis, S. o _ o _
Multidrug resistance (MDR) S A S Lerfraiar) T i e e 16% (n = 7; S. Hadar (n = 2))

Maximum resistance 4 classes: 5% (n=2, S. Infantis &

. 0 =1- H 1 . (o) = . H
(number of classes) S. Lexington 7 classes: 11% (n=1: S. Typhimurium) | 6 classes: 2% (n=1; S. Javiana)

Only three isolates from cattle farm environments were recovered during this time frame
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Feed ingredients and mixed feeds — Salmonella CFIA

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

In 2024, all Salmonella isolates (n=11) in the CFIA’s sampling programs were fully susceptible
e Top two serovars S. Cubana (n=3) and S. Agona (n=2)

e Regions — Quebec (n=5), Prairies (n=4), and Ontario (n=2)

Most were isolated from mixed feeds (n=9)

e Poultry complete feed for laying hens (n=5)

e Swine complete feed (n=2)

e Beef complete feed for adults (n=1)

e Dairy complete feed with monensin for lactating cows (n=1)

Between 2018 and 2023, a small number of Salmonella isolates were resistant to at least one antimicrobial (n=6)
« All resistant isolates from mixed feeds were in feed intended for chickens (n=4)

Line listings with completely duplicated data were removed %3




Water (FNC & CIPARS): Surface and irrigation water

For E. coli isolated from untreated/raw water, 9% were resistant to ciprofloxacin.

* Most to all isolates were fully susceptible (E. coli, Fully susceptible

Salmonella, and Campylobacter) Bacteria Component

9% of the E. coliisolates were resistant to ciprofloxacin
in 2024

* No resistance to ceftriaxone was observed in Salmonella
or E. coli isolates from 2022-2024

« MDR was found in 5% and 2% of E. coli isolates in 2023
and 2024, respectively

Escherichia coli Raw water

Salmonella Raw water

Campylobacter Raw water 79% (n=19)

L nd 20 or fewer isolates Few Some Many
ege recovered 0%-20% >20% to 40% >40% to 60%

CIPARS

* No MDR in Salmonella or Campylobacter isolates from
2022 to 2024

Resistant to ciprofloxacin

Bacteria Component 2024

9% (n=96)

Escherichia coli Raw water - 3% (n=60)

Salmonella Raw water

Campylobacter Raw water 16% (n=19) 4% (n=25)

Low Moderate High Very high
>1% to 10% >10% to 20% >20% to 50% >50% to 70%

CIPARS
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Follow-ups to emerging stories




Nalidixic acid resistance in Salmonella Enteritidis and gyr(A) D87Y mutation

Nalidixic acid resistance in Salmonella Enteritidis (SE) in chickens at abattoir, retail chicken and humans
continued to increase.

Broiler chickens, chickens, chicken and humans —e—Farm - Broiler Chickens —e—Abattoir - Chickens —e—Retail - Chicken

Clinical Cases - Chickens —@=—Clinical Cases - Human

. g . . . . . 60% -

 Nalidixic acid-resistance in SE from chickens
at abattoir and retail chicken continued to

increase

50% -

40% ~

* Nalidixic acid-resistance in SE from broiler
chickens on farm and clinical cases in
chickens decreased since 2023

30% -
20% A
10% -

0% /,A.—:

& T T T T
2017 2018 2019 2020 2021 2022 2023 2024

* Nalidixic acid resistance in SE from humans
substantially increased

Percent of Salmonella Enteritidis
isolates with nalidixic acid resistance

o ooroer 69 70 46 37 35 38 29 20
Abattoir - Chickens 28 31 31 20 43 34 31 37
n | Retail- Chicken 83 67 72 51 55 57 70 37
Gieal Cases - 112 111 133 92 88 44 80 50
Fomical Cases - 1060 2818 | 2359 | 1486 | 1188 | 1857 | 2352 | 2682
Year, Surveillance Component, and Isolate Number (n) 56



Nalidixic acid resistance in Salmonella Enteritidis and gyr(A) D87Y mutation

There was a rapid emergence of a mutation in gyrA (D87Y) in Salmonella Enteritidis (SE) from chickens,
retail chicken and humans.

Broiler chickens, chickens, chicken and human —e—gyrA (D87Y)
50% -~

* Since 2018, all nalidixic acid-resistant SE
isolates from broiler chickens (farm, abattoir
and clinical cases) and retail, were sequence
type 11 and had a mutation in gyrA (D87Y)

40% A

30% A

* In humans, SE isolates with a mutation in
gyrA (D87Y) substantially increased (figure)
and 99.4% of SE isolates with gyrA (D87Y)
mutation were sequence type 11

20% A

10% A

Percent of human Salmonella Enteritidis
isolates with gyrA mutation

* In humans, Salmonella Infantis isolates with
a mutation in gyrA (D87Y) substantially
increased — 11% in 2017 to 42% in 2024 (of n ﬁ{:’;‘q‘;";}' Cases - 1060 2818 2359 1486 1188 1857 2352 2682
all S. Infantis)

0%

2017 2018 2019 2020 2021 2022 2023 2024

Year, Surveillance Component, and Isolate Number (n)
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Ciprofloxacin resistance in Campylobacter §

Ciprofloxacin resistance in Campylobacter substantially increased in feedlot cattle, cattle at abattoir and
retail beef.

All surveillance components

Ciprofloxacin resistance in Campylobacter
isolates from:

Feedlot cattle, cattle at abattoir and retail
beef continued to substantially increase

Farm (layer chickens, grower-finisher pigs,
turkeys and dairy cattle), abattoir
(chickens and pigs) and retail chicken -
resistance increased since 2020, but
variable trends

Broiler chickens on farm and retail turkey
decreased since 2020 and 2023 with
variability between

Humans was variable and high, ranging
from 25% to 44% between 2018 and 2024
(data not shown)

60% -

50% -

40% -

30% A

20% A

10% A

Percent of Campylobacter isolates
with ciprofloxacin resistance

=8=—Broiler chickens

—o—Grower-finisher pigs

—e—|ayer chickens

=eo—[cedlot cattle

—e—Turkeys

—e—Dairy cattle

0%

2018

2019

2020

2021

2022

2023

2024

Farm — Broiler Chickens

122

142

78

123

123

140

81

Farm — Layer Chickens

183

115

107

170

Farm - Turkeys

191

214

90

240

115

109

147

Farm — Grower-finisher Pigs

483

447

349

367

365

425

376

Farm — Feedlot Cattle

94

162

92

247

184

149

93

Farm — Dairy Cattle

360

285

284

298

283

231

Year, Surveillance Component, and Number of Isolates (n)
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Rise in ESBL-producing Salmonella §

ESBL-producing non-typhoidal Salmonella isolates recovered from humans and animals/food continued to
increase, with a sharp increase in animals/food in 2024.

Overall frequency prior to 2017 was < 0.5% for humans and 3.0

animals/food

e 2024 — humans - 1.9%; animals/food - 2.9%
Humans
Since 2017,

» Frequency of blacty.u.e5 iNcreased (0.3% — 1.1% of all
isolates; vast majority are S. Infantis)

» Frequency of blacty.u.55 increased (0.1% — 0.5% of all
isolates; predominantly Salmonella | 4,[5],12:i:-)

m Animals and Food

n
3

mHumans

0.5 A
Animal/food sources JI II II II II II I|

» Frequency of blactx.m.65 SUbstantially increased since 0.0

- N
(&) o

% of Non-typhoidal Salmonella Isolates
Carrying an ESBL Gene
o

. .. 2017 2018 2019 2020 2021 2022 2023 2024
2021 (0.1% — 2.45% of all isolates; vast majority S. Year
Infantis)
* Frequency of blacyy.y.s5 Was variable since 2017 (range Note: from retail seafood, recovery of ESBL-producing isolates
0.1% to 0.5% of all isolates; predominantly Sa/monella | from other Enterobacterales was 6% in 2024

4,[5],12:i:-) .




Mobile colistin resistance §

Mobile colistin resistance continued to be detected, though rarely among human and seafood samples.

Humans
* Mobile colistin resistance was detected in 2 Salmonella isolates in 2024
1. mcr 1.1 detected in 1 S. Enteritidis isolate — resistant to 2 antimicrobials (ampicillin and colistin) in 2 antimicrobial classes

2. mcr 1.1 detected in 1 Salmonella | 4,[5],12:i:- isolate — resistant to 9 antimicrobials (ampicillin, chloramphenicol,
ciprofloxacin, colistin, ceftriaxone, gentamicin, sulfisoxazole, trimethoprim sulfamethoxazole and tetracycline) in 8 classes

15 isolates with mobile colistin resistance detected between 2017 and 2023

Animal, Food and Water Sources
* Mobile colistin resistance was detected in 4 isolates between 2017 and 2024
1. mcr 3.15 detected in 1 Aeromonas isolate from retail salmon from Canada in 2024 — no additional resistance
2. mcr 3.3 detected in 1 Aeromonas isolate from retail shrimp from Vietnam in 2023 — no additional resistance
3. mcr 4.2 detected in 1 S. Mbandaka isolate from a chicken at abattoir in 2019 — no additional resistance
4

mcr 1 detected in 1 Salmonella | 4,[5],12:i:- isolate from a horse diagnostic sample in 2017 — resistant to 8 antimicrobials
(chloramphenicol, ciprofloxacin, colistin, gentamicin, nalidixic acid, sulfisoxazole, trimethoprim-sulfamethoxazole and
tetracycline) in 6 classes
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Carbapenemase-producing organisms

No carbapenemase-producing Salmonella detected since 2018.

Carbapenemase-producing organisms

Humans
» blaOXA-48 detected in 1 Salmonella London isolate in 2018
» Resistant to 2 antimicrobials (ampicillin and meropenem) in 2 antimicrobial classes

Animal and Food Sources
* blaIMP-27 detected in 1 S. Schwarzengrund from a sick pig in 2017

» Resistant to 9 antimicrobials (amoxicillin-clavulanic acid, ampicillin, chloramphenicol, ceftriaxone, cefoxitin,
meropenem, sulfisoxazole, streptomycin and tetracycline) in 8 antimicrobial classes
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Interactive Data Displays

CIPARS Interactive data visualizations: One Stop Shop

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

antimicrobial-resistance-surveillance-cipars/interactive-data.htmi

https://health-infobase.canada.ca/cipars/
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Summary and take away messages




Take-away messages

» Relative to 2020, sales of MIAs for animals decreased by ~13%, whereas Category | sales increased by
23% (mg/kg biomass)

» Sales for use in aquaculture increased by 226% relative to 2020, however the increase in 2024 was
unusual, anecdotal information indicates there was likely a disease outbreak driving this increase.

» Canadian sales of MIAs for animals were slightly higher than the average for the Americas, according to
global data in WOAH’s ANIMUSE (based on 2022 data)

* New data on antifungals sold as pesticides: total quantity was greater than the total quantity of medically
important antibiotics sold for humans, animals, and plants/crops combined

» Broiler chickens/chicken: increase in ciprofloxacin resistance in E. coli and Salmonella

» Grower-finisher pigs, increase in reported AMU between 2023 and 2024, with a substantial increase in
Category | antimicrobials used

 Humans, the frequency of ciprofloxacin resistance increased in Salmonella

» Retail seafood, resistance to colistin (salmon Aeromonas) and ciprofloxacin (scallop E. coli) was found
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Take-away messages

« While infrequent, Salmonella isolates with Category | resistance and MDR were found in the
environment of sick animals

« E. coli resistant to ciprofloxacin were found in untreated/raw water samples

« CIPARS continued to detect increasing proportions of nalidixic acid-resistant S. Enteritidis from
broiler chickens, chicken meat and humans. This increase appeared to be attributed to the emergence of a
mutation in gyrA (D87Y).

« Ciprofloxacin resistance in Campylobacter from feedlot cattle, healthy cattle at abattoir and retail ground
beef continued to rise. This trend was variable in other species/stages of the food chain. Overall,
ciprofloxacin resistance in Campylobacter from humans remained high with a variable trend (35%, 2024).

« ESBL-producing non-typhoidal Salmonella from humans, and animals/food continued to increase. The
frequency of ESBL-producing Salmonella prior to 2017 was less than 0.5% for each of humans and
animals/food, in 2024 this stands at 1.9% and 2.9%, respectively.

* Mobile colistin resistance and carbapenemase-producing Salmonella were rarely detected. Mobile
colistin resistance was detected in two human Salmonella isolates and one retail salmon Aeromonas isolate
from Canada in 2024. Carbapenemase-producing Salmonella have not been found from either human or
animal sources since 2018. 65
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Antimicrobial sales - animals

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

"g Category I: Very high importance
) i Examples: 3rd generation cephalosporins,
9.2 fluoroquinolones
Qo
E O
>.0 .
=E Example: macrolides
-.:—; E Category lll: Medium importance
§ \ Examples: tetracyclines, sulfonamides

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: https://www.canada.ca/en/public-health/services/antibiotic-antimicrobial-resistance/animals/veterinary-
antimicrobial-sales-reporting/list-a.html
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Antimicrobial sales - animals

For In kg, reported sales were primarily for pigs, beef cattle and poultry

Pigs Beef cattle Poultry Aquaculture | Dairy cattle [Catsand dogs| Veal calves Horses rursnrir:::Lts Other species
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Antimicrobial sales — animal, human

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

Groups: human and all animals
Indicators: mg/kg biomass (animal)
mg/population adjusted biomass

(human)
® v
w | |
I T ] *
Human | Antimicrobial | All Animals
Class
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
The on|y medica”y important 046 046 046 046 048 carbapenems 0.00
.. . I I Id f r n cr 2.29 213 2.30 2.25 2.36 3rd & 4th generations cephalosporins 0.18 0.18 0.19 0.20 0.21
ant|m|CrOb|a class so oruseonc OpS 463 422 435 413 3.97 fluoroquinolones 0.05 0.08 0.13 0.14 0.16
are aminoglycosides (Source; HC- 17.26 1514 17.85 2011 2219 penicillin beta-lactamase inhibitor combinations 038 042 043 042 043
PM RA) 14.78 14.19 1395 14.29 14.63 1st & 2nd generation cephalosporins 043 0.47 0.47 046 0.48
007 007 006 006 006 aminoglycosides 106 189 115 111 165
217 185 178 166 149 lincosamides 598 707 706 559 563
: 287 218 308 318 367 macrolides 1493 1386 1426 1391 13.40
Data for humans and animals (food 2112 1927 2651 2812 2818 penicillins 1376 1712 1330 1161 1174
animals, horses, cats and dogs) are for 608 577 584 592 630 sulfonamides 692 597 640 588  6.58
2.57 2.63 2.60 2.62 2.87 tetracyclines S 0

systemic use only (oral and parenteral)

637 645 661 727 774 other 1859 17.46 17.90 19.34 1815

mg adjusted for biomass

0.00 B

Others for humans includes: bacitracins, 5th generation cephalosporins, fosfomycins, fusidic acid, glycopeptides, lipopeptides, monobactams, nitrofurans, nitroimidazoles,
oxazolidinones, phenicols, and polymyxins.

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
Data sources: SHAMU (IQVIA) and CIPARS



AMR indicator: fully susceptible

There was a significant and substantial decrease in fully susceptible Salmonella isolates from retail
chicken. However, there was a significant increase in fully susceptible Campylobacter isolates from
chickens at abattoir and on farm and Salmonella in chickens on farm.

Broiler chickens/chicken :
Fully susceptible

Five-year trend

E._CO/i Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (vertical 0% to 70%)
» Frequency ranged from 32-48% Farm 38 32 6% N BN BN B
Salmonella Escherichia coli Abattoir 39 42 3% N —
« Farm: a significant increase with Retail 45 48 3% T ——

many isolates fully susceptible o 20 o — E—
e s vt N S T

susceptible in 2020 and only some Gl - 20 S0% -

were in 2025. Farm 54 65 11% e —
Campylobacter Campylobacter | Abattoir 38 51 13% N —
« Farm and abattoir: significant Retail 48 48 0% e ——

increases between 2020 and 2024 :
aPercent difference=Percent 2024-Percent 2020

L n 20 or fewer isolates Few Some Many
ege d recovered 0%-20% >20% to 40% >40% to 60% CIPARS

Note: Partial farm sampling in one province impacted the national-level estimates 71




AMR indicator: fully susceptible

For turkeys, there was a significant increase in fully susceptible Campylobacter farm isolates between 2020

and 2024.
Turkeys/turkey
Fully susceptible
: . Five-year trend
Campylobacter Bacteria Component | 2020 (%) | 2024 (%) | Percent difference? (verticaIBIO% t0 68%)
. F_arrT\E fully sysceptible isolates Farm 33 39 6% N —
significantly increased from Escherichia coli _
Retail 50 55 5% L]
some to many HEmE
Farm 44 52 8% — -
Salmonella _
Farm 35 53 18% == I I I B
Campylobacter . :
Retail 63 50 13%

aPercent difference=Percent 2024-Percent 2020

20 or fewer isolates Few Some Many
Legend recovered 0%-20% >20% to 40% >40% to 60% CIPARS
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AMR indicator: fully susceptible

For layer chickens, there was a wide range of frequencies of fully susceptible across bacterial species
(37% to 83%).

Layer chickens on farm

Fully susceptible

Trend

1 (o) 0, i a
Bacteria Component | 2020/21 (%) | 2024 (%) | Percent difference (vertical 0% to 83%)

* None of the changes between
2020/2021 and 2024 were
statistically significant for any Salmonella Farm
of the bacterial species

Farm

Escherichia coli

22%
° e -

Campylobacter Fam

aPercent difference=Percent 2024-Percent 2020/21

20 or fewer isolates Few Some Many
Legend recovered 0%-20% >20% to 40% >40% to 60% CIPARS

For layer chickens, 2020 and 2021 were pilot years; hence are combined.
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AMR indicator: fully susceptible

For grower-finisher pigs, there was a significant increase in the frequency of fully susceptible isolates on

Grower-finisher pigs/pork

E. coli

» Abattoir: an increasing trend (not sig — p-value
= 0.06)

Salmonella

» Retail: 4/8 isolates were fully susceptible

Campylobacter

« Farm: significant increase in
frequency of fully susceptible

farm.

Bacteria

Escherichia coli

Salmonella

Campylobacter

Component

Farm

Abattoir

Retail

Farm

Abattoir

Retail

Farm

Abattoir

Fully susceptible

Five-year trend

2020 (%) | 2024 (%) | Percent difference? (vertical 0% to 83%)
29 30 1% PR
26 35 9% — -
55 51 4% mEEE=
41 41 0% i — -
51 52 1% R ——
0 50 50%
21 27 6%
26 23 3%

aPercent difference=Percent 2024-Percent 2020

20 or fewer isolates
recovered

Legend

Few
0%-20%

Some Many
>20% to 40% >40% to 60%

CIPARS
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AMR indicator: fully susceptible

There was a significant decrease in fully susceptible E. coli isolates from retail beef. The frequency of fully
susceptible Campylobacter isolates was 2%.

Feedlot cattle/abattoir cattle/beef

E. coli

» Retail: most isolates were fully susceptible, yet
there was a significant decrease

Salmonella

« Farm: 10 isolates
Campylobacter

« Farm: the frequency of fully
susceptible on farm decreased (not
significant; p-value = 0.06)

Fully susceptible

Five-year trend

1 (4] 0 H “l

Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 85%)
Farm 43 41 2% R ———

Escherichia coli Abattoir 51 54 3% 5 8§ §
Farm 13 20 7% o . ——

Salmonella ,
Retail 0 Not tested Not tested
Farm 9 2 7%

Campylobacter

Abattoir 14 22 8%

aPercent difference=Percent 2024-Percent 2020

20 or fewer isolates Few Some Many
Legend recovered 0%-20% >20% to 40% >40% to 60% CIPARS
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AMR indicator: fully susceptible

For dairy cattle, the frequency of fully susceptible E. coli isolates was >80%.

Dairy cattle on farm2

. Fully susceptible
E. coli y P
; ; : . Five-year trend
° b
Most isolates were fuIIy susceptlble Bacteria Component | 2020 (%) | 2024 (%) | Percent difference (vertical 0% to 84%)
Salmonella

Escherichia coli

* 14 isolates 27%

Salmonella Farm

Campylobacter

Campylobacter Farm 8% T L

» Although many isolates were fully
susceptible, there was a decrease
between 2020 and 2024 (not
significant, p-value = 0.07)

bPercent difference=Percent 2024-Percent 2020

20 or fewer isolates Few Some Many
Legend recovered 0%-20% >20% to 40% >40% to 60% CIPARS

aInclusive of calf, heifer, lactating cows, and manure pit samples
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AMU and AMR integrated

There were no significant changes in MDR.

Dairy cattle on farm2

Please join the dairy specific presentation for
further explanation of the AMU trends

aInclusive of calf, heifer, lactating cow, and manure pit samples

bPercent change=((Value 2022-Value 2020)/Value 2020)X100

mCategory |
Category I - 100%
[@Category Il
200 EUncategorized medically important - 90% hY
x --Salmonella resistant to =2 3 antimicrobial classes a
2 =E. coli resistant to = 3 antimicrobial classes - 80% ,%_
© -+Campylobacter resistant to 2 3 antimicrobial classes o
| 0,
2 150 - 70% ﬁg
-? [ | 60 3 3
3 p— o = e
o Qg
o o
8 - 50% g g
S 100 - ! o @
= - 40% F B
3 &2
® - 30% & E
o
a 50 //\ 200 _o‘
(=] ° 3
c
-~ \H. - 10% @
0 * . . . 0%
124 114 109 NA NA
2020 2021 2022 2023 2024

Year, number of farms

For Salmonella, caution with interpreting the trend line; 2023 — n=16; 2024 — n=14 isolates



AMR indicator: fully susceptible

Fully susceptible non-typhoidal Salmonella in humans continues to decrease and was less than 50%.
Fully susceptible Campylobacter in humans was consistently less than 50%.

Human

Non-typhoidal Salmonella

, Fully susceptible
* Frequency of fully susceptible decreased

from most isolates in 2020 to many isolates Bacteria Component | 2020 (%) | 2024 (%) | Percent difference?
in 2024

* In 2024, the frequency was less than 50%

Five-year trend
(vertical 0% to 72%)

Salmonella® Diagnostic

Campylobacter Diagnostic

aPercent difference=Percent 2024-Percent 2020
Camp vlobacter ®Non-typhoidal Salmonella only

20 or fewer isolates Few Some Many
Legend recovered 0%-20% >20% to 40% >40% to 60% CIPARS

» Many isolates were fully susceptible;
however, the frequency was consistently
less than 50%
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FoodNet Canada (FNC) Water sampling

FNC Water sampling objective: to understand pathogen levels and the transmission of enteric
pathogens from water sources.

FoodNet Canada Sentinel Sites

Overall methods:
« Active water sampling in four sentinel sites

« Types of water sampled depends on the local water
system within the site, and have included recreational,
surface and irrigation

QUEBEC

Région sociosanitaire

de la Montérégie
Establis July 21
PPPPPPP

Cases per year. ~400

« The core pathogens tested include: STEC, Salmonella
and Campylobacter

iation: ~693,000 ONTARIO

Middlesex-London Health Unit
Established:  August 2014

lation ~527,000

« Supports CIPARS attribution activities

2012 2013 2014 2019 2021 2022 2024
. British Columbia British Columbia Alberta starts Ontario starts Quebec starts British British Columbia
* AM R teStI ng fOr C I PARS samples starts sampling  sampling sampling sampling surface  Columbia water  water short-term
recreational irrigation water irrigation water surface water water and British sampling sampling of
water along the Columbia paused; irrigation &
Thames River samples wastewater recreational
recreational pilot initiated water
water*

*outside of sentinel site boundaries due to
the COVID-19 pandemic 79
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