\\W/ f)‘:°§na};‘;’tﬁ,?,”§;’ !cthu;e UN &) V ' \‘) World Health World Organisation

Goals and objectives of
One Health Integrated
Surveillance of AMR and
AMU —OHISA-

QPT Guidance on OHISA



Quadripartite Collaboration on One Health

Food and Agriculture ‘:f“,j TN : :
Q\% Organization of the UN 89} \‘\@\) World Health @) World Organisation
‘\‘7\-—

t V
United Nations Srogramme Organization for Animal Health

Agriculture Environment  Human Health Animal Health

One Health

The Quadripartite Joint Secretariat on AMR



Political Declaration of the UNGA High-level Meeting on
Antimicrobial Resistance

Surveillance and Monitoring

Commitment g8

Strengthen national capacities for
sustainable, sector-specific, integrated and
interoperable surveillance systems for
antimicrobial resistance and antimicrobial use...

Commitment g9

Encourage all countries to report quality
surveillance data on antimicrobial resistance
and antimicrobial use by 2030, through existing
global surveillance systems through GLASS,

UN General Assembly High-Level

Meeting on antimicrobial ANIMUSE and InFARM for future use in
resistance 2024 Quadripartite GISSA (in dev)



GISSA - Global Architecture for Integrated AMR and AMU Surveillance
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The Quadripartite guidance on One Health integrated surveillance
of AMR/U

=

2.13 Has the country established or starting the implementation of an Integrated Surveillance System
for Antimicrobial Resistance

. Yes

. No
Global Database for Tracking Antimicrobial Resistance (AMR)

Country Self- Assessment Survey (TrACSS): Integrated Surveillance of AMR and AMU



National-level Integrated AMR and AMU Surveillance — foundation f
global surveillance systems
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Quadripartite guidance on
One Health integrated
surveillance of antimicrobial
resistance and use

World Organisation
for Animal Health

One Health Integrated Surveillance of AMR and AMU

Quadripartite Guidance




Establishing the goals and objectives of the system

Goal: The protection of public health, animal health and
welfare, environmental health and ensuring food security,

livelihoods and fair practices in food trade.
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Objective#l, Provide information on patterns, trends
and potential associations between AMR and AMU

Harmonized data collection across sectors on the following data components:

AMR — obtain data and characterize frequencies and trends of resistance, identify notable
resistance patterns (specific bacteria-antibiotic combination, antimicrobial resistance genes)

AMU — obtain data to find patterns and trends

AMU-AMR integrated analysis and reporting — identify notable trends and patterns within and
across sectors
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Example # 1- The Danish Integrated Antimicrobial Resistance

Monitoring and Research Programme (DANMAP)

Resistance to erythromycin follows the consumption

Macrolides are one group of antimicrobial agents that the World Health Organization has indicated as critically important
antimicrobial agents for human therapy. The consumption of macrolides in pigs has decreased over the past 15 years, but

it is still used. The resistance to one of the macrolides, erythromycin, has followed the decrease in the total consumption of
macrolides, showing an association between consumption and resistance.
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DANMAP - Data for action

The Danish approach to surveillance of antimicrobial resistance y

Data components used:

AMU (use of macrolides) in animals
AMR (resistance to macrolides) in
animals



Example #2: Consumption of fluoroquinolones in food-producing
animals and probability of resistance to ciprofloxacin in
Campylobacter jejuni in humans

Figure I: Schematic overview of the potential Figure 28: Consumption of fluoroquinolones and other quinolones in food-producing animals and probability of
associations between antimicrobial consumption and resistance to fluoroquinolones in Campylobacter jejuni from humans, EU/EEA, 2016-2017 (see also Table 38)
antimicrobial resistance in humans and food-producing
animals investigated in this report
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https://www.ema.europa.eu/en/veterinary-regulatory-overview/antimicrobial-resistance-veterinary-medicine/analysis-antimicrobial-consumption-resistance-jiacra-reports
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Example #3. Consumption of fluoroquinolones in food-producing animals
and probability of resistance to ciprofloxacin in indicator Escherichia coli

a) 2014-2015

0.6 F

0.4

b) 2015-2016

0.6

Probability of resistance in Escherichia coli from food-producing animals

Significance
— [40.05
-—- p=0.05'0.1

No line: p»0.1

@Cgc {* efsam

B oansens™  European Food Safety Authority

Data components used:

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

AMU (fluoroquinolones) in poultry and
AMR (fluoroquinolone resistance) in food

producing animals

Consumption of fluoroquinolones and other quinolones in food-producing animals (mg per kg estimated biomass of animals)
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Prevalence of ceftiofur resistance

Example #4. Ceftiofur Resistance in Chicken E. coli and Human
and Chicken Salmonella Heidelberg (Québec) CIPARS 2003-
2009
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Dutil el al. Emerg Infect Dis 2010; 16(1): 48-54

(R. Irwin, PHAC)



Example #4. Ceftiofur Resistance in Chicken E. coli and Human
and Chicken Salmonella Heidelberg (Québec) - beyond 2009
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https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html



https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html
https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-2022.html

Objective #2. Support and inform risk analysis for AMR

Surveillance data
Provides baseline data throughout the risk analysis process.

Explore potential relations between AMU and AMR in microorganisms (humans, food-producing
animals, crops, food, feed, feed ingredients)

Risk profiling and risk assessment
Measure the effect of interventions

ldentify trends (post-intervention)

Food and Agriculture 77N : :
Q?\/@ Food and Agricutur UN & \z { \»World Health @) World Organisation

United Nations Sronment ps 7 Y Organization for Animal Health




AMR

CODEX
SLNMENTARNYS

FOODBORNE
ANTIMICROBIAL
RESISTANCE

COVPENIIEM S8 ITAR DAY

CODEJX

ALIMENTARIUS
International Food

Q\Y/\@ Food and Agriculture UN @ V(/@ World Health
|

Organization of the ; t \er i et
United Nations S?S'é'r‘;%mnfé' \g,@lﬁy Organization

ompendium of Codex Standards to minimize and contain foodb

Guidelines for

Code of Practice to Guidelines for risk integrated
Minimize and analysis of monitoring and
Contain AMR foodborne AMR surveillance of

foodborne AMR

Principles and
guidelines for

General Code of practice

Codex Maximum

principles of food
hygiene

for good animal

Residue Limits feeding

microbiological
risk assessments

World Organisation
for Animal Health



https://www.fao.org/documents/card/en/c/cb8554en
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https://www.sciencedirect.com/science/article/pii/S0362028X22110215

From previous example - risk profiling requires AMU and AMR
data (the microorganism, the antibiotic, and the product to
which the hazard was detected)
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Risk profiling objective: to provide the current state of knowledge
regarding the food safety issue and identified risk management
options

Description of the AMR food safety issue - ceftiofur resistant Salmonella Heidelberg of poultry origin

. 3rd Gen. Cephalosporins :
S. Heidelberg (3GCS) phalosp Chll(\:/ll(ens
* serovar that tends * High-priority critically eat soulrce d
to cause more important antimicrobidl for ;orgmor;y FOnSHmE
severe illness than treatment of various y —anagians
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\_ serovars ) \ . of 5. Heidelberg
animals) \ /
hazard Antimicrobial to which resistance is expressed Commodity to which hazard is
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Objective #3. Alert competent authorities about emerging
and re-emerging AMR and changes in patterns of AMU

AMR: marked increased and emerging risks (AMR microoorganisms, MGEs and antimicrobial compounds) :
|dentify emerging risks
Respond swiftly before they spread
AMU
Documentation/evidence of selection pressure -> drivers of AMR
Stewardship
Between sector variations in use (e.g., HPCIA’s) and impact on food safety or MDR infections in humans
Antimicrobial compounds and their metabolites

Detects increasing use and use of new antimicrobial compounds at interfaces with the environment.
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w Human :
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Mllllgrams adjusted for biomass

cool T oo

compared to people

Antimicrobial
Class

carbapenems
3-4 gen cephalosporins
fluoroquinolones
penicillin beta-lactamase inhibitor combinations
1.2 gen cephalosporins
aminoglycosides
lincosamides
macrolides
penicillins
sulfonamides
tetracyclines
other

Monitoring AMU in both human and animals, example of
integration from Canada

There was a different spectrum of antimicrobials sold for use in animals

' Animal

| 2019 2020 2021 2022 2023
0.00

r1s 0115 0716 045 0.16
0.08 0.04 0.06 0.09 011

0.24 0.26 0.27 0.28 0.27
0.29 0.31 0.34 0.33 0.32
073 134 07 oss

359

Note: The only medically important antimicrobial class sold for use on crops are

Others for humans includes: baditracins, 5th generation cephalosporins, fosfomycins, fusidic acid, giycopeptides, Animal

lipopeptdes, 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 acld derivatives, plewromutilins,

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

&
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Organization of the

United Nations programme

environment

World Health
Organlzatlon

aminoglycosides (Source: HC-PMRA).

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

https://cahss.ca/CAHSS/Assets/Documents/ CIPARS%202024%205takeholder%zt/

Webinar%20Integrated%20deck%20EN_FINAL.pdf

World Organisation
for Animal Health
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Alert competent authorities about emerging and
re-emerging AMR
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Figure 1:Map of China
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Objective #4. Inform the development of and assess the
effectiveness of interventions to address AMR and improve
public health and sector-specific outcomes

To measure, assess, reformulate and improve appropriate, responsible use of
antimicrobials in all sectors to ensure that AMU targets are reached without
compromising human, animal or plant health

To obtain more evidence of the impact of AMR at the interfaces of the One Health
sectors through research and innovation

To identify areas on which to focus (human, financial resources, prioritized
interventions)

Food and Agriculture vﬁfﬁ} . .
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The Danish Integrated Antimicrobial Resistance Monitoring and Research
Programme (DANMAP)

Resistance to erythromycin follows the consumption

Macrolides are one group of antimicrobial agents that the World Health Organization has indicated as critically important
antimicrobial agents for human therapy. The consumption of macrolides in pigs has decreased over the past 15 years, but
it is still used. The resistance to one of the macrolides, erythromycin, has followed the decrease in the total consumption of
macrolides, showing an association between consumption and resistance.
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DANMAP - Data for action

The Danish approach to surveillance of antimicrobial resistance

Intervention: Surveillance
data enabled monitoring of
AMU and AMR trends before
and after the intervention



Ceftiofur Resistance in Chicken E. coli and Human and
Chicken Salmonella Heidelberg (Québec) - beyond 2009
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https://www.canada.ca/en/public-health/services/publications/drugs-health-products/canadian-antimicrobial-resistance-surveillance-system-report-
2022 .html
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Global level

Advocacy
Inform research and development

Integrated surveillance can inform action

Inform global Essential Medicines List for humans and animals'
Monitor global trends of AMU and explore risk of AMR across sectors

Aszess effectiveness of & inform actions

Astess progress towards global targets (e.g., SDGs, UNGA HLM on AMR committments)

Conduct situation analysis of national
context, including mapping of resources
available and surveillance needs

Identify risk population

Inform national infection prevention
and control (IPC), biosecurity and best
practices

Assess progress towards national targets

The outcomes of
integrated surveillance

and/or AMR National Action Plans AMR

Identify hotspots for transmission of
AMR across sectors where targeted
interventions can be implemented

Assess availability, adoption of essential
medicines contained in the EML and
procurement policies

Inform the development of antimicrobial
stewardship programmes

can inform local, national
or global action

Inform national treatment guidelines in
humans, animals and plants

Aszess effectiveness of & inform actions

Estimate burden of disease due to AMR and
where possible conduct sourceattribution

Identify and containment of emerging AMR
. Inform national EML and regulatory policies

National level

Inform empiric treatment in humans, animals and in plants/crops
Contribute Early detection & control of emerging AMR

Inform IPC, biosecurity and best practices in humans and animals
Inform awareness campaigns to change behaviour and practice

Local level
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Take away message!

High-quality sectoral AMU and AMR data are fundamental for
integrated surveillance. They serve multiple One Health
purposes/objectives and drive effective, evidence-based

decision-making.
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Comments and discussion
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