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@ Antibiotics - A conversation with my father

1940s

Thanks to PENIGILLIN

...He Will Come Home !

FROM ORDINARY
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the Createst Healing

Agent of this War!

When the thunderous bardes of this war have subsided w0 pages of silent print in a
history book, the greatest news event of World War 11 may well be the discovery and

development — ot of some vicious secret weapon that dertroys — but of a weapon that
saves lives. Thar weapon, of counse, is penicillin.
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ves of patients of every age.
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A close~up of superbug MRSA
(yellow) killing a human immune cell




@ AMR-Somefigures :

people died with W 10
AMR bacterial infections. - GO

Of these, deaths were 5. : TR
. F R R L ok
directly caused by ANR. Pr S ALY

deaths TR o v b TR 0

per year directly “erd
caused by ANR i o2
RPN
:r“' '». Sae, (
R S TR
deaths if- »;.;@

pban*» gyear

indirectly caused

st AR s a Silent pandemic

e II ]
\ 2N *20 millionspeople are estimated to have died because of COVID since 2020 (WHOdata — May 2023)
R 1



@ AMR - A complex matter, a right balance tofind, a matter of adaptation :

= GONSERVATION

NOVATION

Strategies for achieving global collective action on antimicrobial
resistance

Steven J Hoffman,? Grazia M Caleo,” Nils Daulaire,© Stefan Elbe,? Precious Matsoso,?® Elias Mossialos,” Zain Rizvi? &
John-Arne Rettingen”

Abstract Global governance and market failures mean that it is not possible to ensure access to antimicrobial medicines of sustainable
effectiveness. Many people work to overcome t il but theirinstitutions and initiath insufficiently coordinated, led and financed.
Options for promating global collective action on antimicrobial access and effectiveness include building institutions, crafting incentives and
mobilizing interests. No single option is sufficient to tackle all the challenges associated with antimicrobial resistance. Promising institutional
options include monitored milestones and an inter-agency task force. A global pooled fund could be used to craft incentives and a special
representative nominated as an interest mobilizer. There are three policy components to the problem of antimicrobials — ensuring access,
conservation and innovation. To address all three components, the right mix of options needs to be matched with an effective forum and
may need to be supported by an intemational legal framework.

Bunll World Heolth Organ 201593-867-876 I dai: hitpe/fda doi.org/10.247 1/BLT.15.153171



1. Responsible use




@ RESPONSIBLE USE - WOAH International Standards for AMR

Vol.2

Terrestrial Animal
Health Code

Ch.6.7. Introduction to the recommendations
for controlling antimicrobial resistance

Ch.6.8. Harmonisation of national AMR
surveillance and monitoring programmes

Ch.6.9. Monitoring of the quantities and
usage patterns of antimicrobial agents used
in food-producing animals

Ch.6.10. Responsible and prudent use of
antimicrobial agents in veterinary medicine

Ch.611. Risk analysis for AMR arising from the
use of antimicrobial agents in animals
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Aquatic Animal
Health Code

Ch.6.2. Principles for responsible and prudent
use of antimicrobial agents in aquatic animals

Ch. 6.1. Introduction to the recommendations
for controlling antimicrobial resistance

Ch.6.3. Monitoring of the quantities and
usage patterns of antimicrobial agents used in
aquatic animals

Ch.6.4. Development and harmonisation of
national AMR surveillance and monitoring
programmes for aquatic animals

Ch.6.5. Risk analysis for AMR arising from the
use of antimicrobial agents in aquatic animals



https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/
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https://www.woah.org/en/what-we-do/standards/codes-and-manuals/aquatic-code-online-access/
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/aquatic-code-online-access/
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@ RESPONSIBLE USE - Chapter 6.2 Aquatic Animal Health Code
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Aquatic Animal
HealthCode

rf/( World Organization
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Article 6.2.1.

Purpose

These principles provide guidance for the responsible and prudent use of
antimicrobial agents in aquatic animals, with the aim of protecting both animal
and human health. The Competent Authorities responsible for the registration and
marketing authorisation of products and the control of all organisations involved
in the production, distribution and use of antimicrobial agents have specific
obligations.

Article 6.2.2.

Obijectives of responsible and prudent use

Responsible and prudent use includes a set of practical measures and
recommendations intended to reduce the risk associated with the selection and
dissemination of antimicrobial resistant microorganisms and antimicrobial
resistance determinants in aquatic animal production to:

1) maintain the efficacy of antimicrobial agents both for veterinary and human
medicine and to ensure the rational use of antimicrobials in aquatic animals
with the purpose of optimising both their efficacy and safety;

2) comply with the ethical obligation and economic need to keep aquatic animals
in good health;

3) prevent or reduce the transfer of both resistant microorganisms and resistance
determinants from aquatic animals to humans and terrestrial animals;

4) prevent antimicrobial residues that exceed the established maximum residue
limit (MRL) occurring in the food.

—~




@ RESPONSIBLE USE - WORH List of Antimicrobials of Veterinary Importance 8

A WOAH's lst of antimicrobials of veterinary importance

o P WORLD ORGANISATION FOR ANIMAL HEALTH
l ;) Protecting animals, preserving our future
B Criteria used for categorisation

Criterion1: Response rate of the questionnaire regarding Veterinary Important Antimicrobial Agents —

OIE LIST OF ANTIMICROBIAL AGENTS OF VETERINARY IMPORTANCE

(more than 50% identified the importance of the antimicrobial class)

The OIE" International Committee unanimously adopted the List of Antimicrobial Agents of Veterinary
Importance at its 75th General Session in May 2007 (Resolstion No XXVII).

Background
Antimicrobial agents are essential drugs for human and animal health and welfare. Antimicrobial resistance

is @ global public and animal health concern that is influenced by both human and non-human antimicrobial
usage. The human, animal and plant sectors have a shared responsibility 1o prevent or minimise

o - o o O O o T n n antimicrobial resistance selection pressures on both human and non-human pathogens.
L}
The FAO ? /OIE/WHO 3 Expert Workshop on Non-Human Antimicroblal Usage and Antimicrobial
. Resistanco held in Geneva, Switzerland, in Decomber 2003 (Scientific Assessment) and in Oslo, Norwary.
 —— P el in March 2004 (Management Options) recommended that the OIE should deveiop a list of critically
e T — important antimicrobial agents in veterinary medicine and that WHO should aiso develop such a list of
i Sy critically important antimicrobial agents in human medicine.

— Conclusion No. 5 of the Oslo Workshop is as follows:

- 5. The concept of “critically important” classes of antimicrobials for humans should be pursued by WHO.

L The Workshop concluded that antimicrobials that are critically important in veterinary medicine should
be identfied, to the f of such used in human medicine. Criteria
- for of these of critical in animals should be established and

listed by OIE. The overlap of critical lists for human and veterinary medicine can provide further
information, allowing an appropriate balance 1o be struck between animal health needs and public

VCIA (Veterinary Critically Important Antimicrobial) i

Responding to this recommendation, the OIE decided to address this task through its existing ad hoc
Group on antmicroblal resistance. The terms of reference, aim of the list and methodology were discussed
by the ad hoc Group since November 2004 and were subsequently endorsed by the Biological Standards

B . . Commission in its January 2005 meeting and adopted by the international Commitiee in May 2005. Thus,
oth Criteria (1 & 2) are met -

Scope
The OIE List of Antimicrobial Agents of Veterinary Importance:

Addresses antimicrobial agents authorised for use in food-producing animals

Does not include antimicrobial classes/sub classes only used in human medicine

Does not include antimicrobial agents only used as growth-promoters

Focuses cuently on antibacterials and other important antimicrobials agents used in veterinary
— medicine

%
VHIA (Veterinary Highly Important Antimicrobial)

OLE: World Organisation for Anumal Heah
FAO: Food and Agriculiure Organizaion of the Unted Nations
WHO: Workd Health Organtzation

One Criterion (1or 2) is met

.
",

.y

VIA (Veterinary Important Antimicrobial) Finalsed ¢ I:(sjlg

No Criteria (1 nor 2) are met ”q?f‘ WurkinuErnuuﬁﬁﬂnljmicrnhialHesislance-WﬂAH



https://www.woah.org/en/what-we-do/standards/standard-setting-process/working-groups/working-group-on-antimicrobial-resistance/#ui-id-3
https://www.woah.org/app/uploads/2021/06/a-oie-list-antimicrobials-june2021.pdf

@ Aquatic animal component of List of Antimicrobial Agents of Veterinary Importance fine-tuned ~ °
Technical Reference Document Listing Antimicrobial
Agents of Veterinary Importance for Aquatic Species - -
* Introductory text = p
« Scope: Authorized antibiotics for food-producing fish and = - -
crustaceans St ey
« Methodology: Developed by AHG, reviewed by ext. e
experts E T e T
- Table of antimicrobial agents: 26 antibiotics o S
+ List of main bacterial pathogens/diseases ~_— gmfm T I
- 23 for fish _ = :
« 5 for crustacean i e # e
* List of antimicrobial classes/sub-efasses used to treat
main diseases T e
« 12 for fish diseases
* 4 for crustacean diseases - = p—— _
e : 4TS TR T
, = (LA g
/ / e e e ==
/ Ll
/ RS smamem
https://www.woah.org/app/uploads/2022/12/a-woah-wg- -
\

amr-report-oct-2022-2.pdf
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https://www.woah.org/app/uploads/2022/12/a-woah-wg-amr-report-oct-2022-2.pdf
https://www.woah.org/app/uploads/2022/12/a-woah-wg-amr-report-oct-2022-2.pdf

@ RESPONSIBLE USE - A word on Highest Priority Critically Important Antimicrobials ’

i WORLD ORGANISATION FOR ANIMAL HEALTH

. L J Protecting animals, preserving our puture

= B Criteria used for categorisation
> List of antimicrobial agents

OIE LIST OF ANTIMICROBIAL AGENTS OF VETERINARY IMPORTANCE
(June 2021)

The OIE! International Committee unanimously adopted the List of Antimicrobial Agents of Veterinary
Importance at its 75th General Session in May 2007 (Resolstion No_ XXVIlI).

Background

b e s s st e s Bt Among theVCIA in the OIE List, some are considered to be critically important both

usage. The human, animal and plant sectors have a shared responsibiity to prevent or minimise
antimicrobial resistance selection pressures on both human and non-human pathogens.

il pseeiisimiii el for human and animal health; this is currently the case for Fluoroquinolones and

Resistance heid in Geneva, Switzerland, in Decomber 2003 (Scientific Assessment) and in Oslo, Norway.
in March 2004 (Management Options) recommended that the OIE should develop a list of ¢

e Eine T T RS S AL TR for the third and fourth generation of Cephalosporins. Colistin has been moved in

o e wion o sl 2016 to the WHO category of Highest Priority Critically Important Antimicrobials.

concluded that antimicrobials that are critically important in veterinary medicine should

be identfied, the of such used in human medicine. Criteria

S ey e < e Lo s b o o Therefore these two classes and Colistin should be used according to the following

information, ailowing an appropriate balance to be siruck between animal health needs and public
health considerations.

ot o rwen el i e e recommendations:

ty
Commission in its January 2005 meeting and adopted by the international Committee in May 2005. Thus,
the work was officially undertaken by the OIE

S — Not to be used as preventive treatment applied by feed or water in the absence
¢ M it sy st s sy it of clinical signs in the animal(s) to be treated;

«  Does not include antimicrobial agents only used as growth-promoters.
«  Focuses cumrently on antibacterials and other important antimicroblals agents used in veterinary
medicine

— Not to be used as a first line treatment unless justified, when used as a second

line treatment, it should ideally be based on the results of bacteriological tests;
and

' OIE: World Onganisation for Animal Heah
3 FAO: Food and Agricuiore Organization of the Unted Nations
3 WHO: World Heath Organization

Extra-label/off label use should be limited and reserved for instances where no
alternatives are available. Such use should be in agreement with the national
legislation in force; and

WOAH's lst of antimicrobials ufveterinawimu[wlﬁce

— Urgently prohibit their use as growth promotors.

,; PN


https://www.woah.org/app/uploads/2021/06/a-oie-list-antimicrobials-june2021.pdf

@ ANTIMICROBIAL USE - Are we responsible ? Enough? “
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Since 2015, the World Organisation for Animal Health (WOAH, founded as OIE), has taken the lead to build a
global database on antimicrobial agents intended for use in animals (AMU). In 2022, WOAH transformed this into

I [ -

an online customized database system: ANIIMUSE Global Database (ANImal antiVlicrobial USE).

-


https://www.woah.org/
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2. Alternatives

Vaccine

Phages

Chemicals/
Phytochemicals

Microorganisms and their
products as immunotherapy

Other immunomodulators
[e.g. AMP, nonozybiotic...)

PRR agonists

Microbiota®
optimisation

Figune a: Diagrasn représenting the ovararching roadenag for ATA Bnked 1o others roadmags dewHopsd or under constnaCtons
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Research Roadmap
Development for
Alternatives to Antibiotics

Report 2022

The Secretariat for the STAR-IDAZ IRC {SIRCAH) is funded from
the European Union‘s Horizon 2020 research and innovation
programme under grant agreement No 727494

STAR-IDAZ

International Research
Consortium on Animal Health




@ STAR-IDAZ - An International Research Consortium on Animal Health

STAR-IDAZ

International Research
Consortium on Animal Health

STAR-IDAZ International
Research Consortium (IRC)
is a global initiative to
address the coordination of
research programmes at an
international level in the
area of animal health and
in particular infectious
animal diseases including

Zzoonoses

AMR and innovative
alternatives to
antibiotics

African swine fever

Diagnostics (tools

. e and technologies)

Helminths (including
anthelmintic
resistance)

PG reprogaetive Porcine Respiratory

Disease Complex

& respiratory
syndrome

norr?i:::;m;netics Bovine tuberculosis
g° g )

for animal health

Foot and mouth

Emerging issues dleotss

Mycoplasmas

Masties including CBPP/CCPP

Vaccinology (tools

PAX VEUSES and technologies)

Brucellosis

Foresight

One health
(including food-
borne pathogens)

Vector transmission
and control




@ STAR-IDAZ - Research Priorities in Alternatives to Antimicrobials

14

Mechanisms behind antibiotics
as growth promoters:

Phage technologies:

P Immunomodulators:

o Microbiome:

———— ————————

* Understand mechanisms of how AB work as growth promoters, to develop
other alternatives

* Create appropriate in-vivo/ex-vivo/in-vitro models
* Basic research to better characterise microbiota

* Defined standardized methods to test mechanism of subAbx and defined
goal (growth vs feed conversion rate)

* Phage-bacteria interaction

* In-vivo models and trials

* Investigate phage survival in the animal and in the environment

* Synthetic biology for retargetable phage-based platforms

* |Interaction between phage and the immune system

* High throughput screening platforms for phage isolation/characterisation
* Understand interaction between immune responses and inflammation

* Mechanisms of host-microbial interaction

* Kinetics and quantification of innate response stimulated by

immunomodulators or by vaccines (non-specifically)

* Functional studies of microbiota

* Clearly define desired outcomes and best practices in testing

immunomeodulators

* Increase knowledge on ‘the microbiome’, particulrly in different production
forms/age-groups

* Understanding mode of action of effective probiotics
* Functional studies on the microbiome, linking taxonomy with function

* Determine the impact microbiome shaping on vaccine efficacy and basic
metabolic turnover

S



@ VAGGINES - Three valuable reports worth to be rescued! :

 Disease, antibiotic usage, availability of marketed vaccines,
constraints for use or development, priority

L Freshwater cyprinids, marine salmonids, other marine fish,
catfish

REVIEW O Highest research priority assigned to

O Freshwater cyprinids — Aeromonas hydrophila and other species, and
Pseudomonas spp.

lacnesasaematiestoantbiotis ©
forfood producing animals, Part 1: challenges

O Marine fish - Vibrio spp., Photobacterium spp. and Streptococcus spp.
Q Catfish — Edwardsiella ictaluri, E. tarda, Aeromonas hydrophila and other

species
™,
I'® 13 Riolke? [ ‘E} i M. Cutti : \Tie } ™ H H
ek e e e K it D, N L Research is needed on how to safely and affordably vaccines
— e’ Evy Goossens', Kemal Karaca”, Stephane Lemiere”, Martin Melzag . ]
st o Yong G i . can be applied to large populations

EVIEW

WORLD ORGANISATION FOR ANIMA

@ CoossMark

Protecting animals, preserving our futt

accines as alternatives to antibiotics
orfood producing animals. Part 2: new
N\oroaches and potential solutions

\0 LisaBielke? Damer P Blae’ Eric Cor”, Smon M. Cutting’ Bert Deviendt’

el Fvy Goossens’ Kemal Karace®, Stephane Lemiee” artin Veizag
it Nora M Wong' CyrlGayand Elig

Original: English
April 2015

REPORT OF THE MEETING OF THE OIE AD HOC GROUP ON PRIORITISATION OF DISEASES
FOR WHICH VACCINES COULD REDUCE ANTIMICROBIAL USE IN ANIMALS'
Paris, 21 - 23 April 2015




@ VAGGINES - What about autogenous vaccines ? -

Autogenous vaccination in aquaculture: A locally enabled
solution towards reduction of the global antimicrobia
istance problem

gec! 0 | Oleksandra Rudenkot© | Matt Landos” | Ha Thanig
T Ngng Phuoc’ | Jerome Delamare-Delg

nathogens solated directly from affected farm(s on wh|ch thevaccmes
are subsequently deployed under a minor use or restricted permit.

 Alternative in cases where value of produced fish is low, when diversity of

TN diseases is high, and evolution of diseases is fast

L Already used in terrestrial animals, as well as in aquatic environments
O Atypical Aeromonas,

O Novel biotypes of Yersinia ruckeri infections in salmonids,

O Streptococcal pathogens in barramundi and stingrays and, in Tilapia,

O Intracellular pathogen Francisella noatuensis ...

O Evidence-based formulation is critical — Enhanced diagnostics capacities

™,

O Enable local production & blended vaccination strategies

PubliQed

Email

te alert Creal

e —— <2 | Q Very scarce scientific literature

Advanced Crea

te RSS User Guide

o someewe | & Currently, no international standard

d In thé"-.____workplan from the AMR Working Group

-
I .-I ‘ )
>
o | . ™ \ n ‘ - \

\ Nnat are vour thoug g ¢
2023 | LAl - s YU "“mf v o (




3. Reducing the need




(a)

202 i

Aquatic Animal
Health Code

Article 4.1.9.
Biosecurity plan development



@ Aquatic Animal Health Strategy v

OIE Aquatic Animal

: s . . Health Strat
This Aquatic Strategy is a call to action to = 202?-2?22

address some of the WOAH Community’s
greatest challenges in managing aquatic animal
health and welfare. It will identify and
coordinate actions that address the highest-
priority common needs and focus resetirces on
activities that will provide enduring impacts

<

. Improved aquatic animal health
I and welfare worldwide

>
Activity 1.3 - Review the scientific basis of existing aquatic animal welfare standards. This
Activity will review the science of aquatic animal welfare to evaluate whether standards
continue to provide recommendations that are scientifically sound and meet the needs of
Members. Priorities include assessing the developing science on sentience in aquatic
animals and evaluating contemporary industry practices to promote welfare. This Activity

STANDARDS CAPACITY

BUILDING

0 (1
LEADERSHIP ﬁ RESILIENCE

will complement the OIE Animal Welfare Strategy and contribute to increased -~

understanding of aquatic animal welfare and its promotion through relevant standards.

[ / g Y \



@ Animal Health & Animal Welfare - Interconnected tun]js against AMR g

“Don't simply look at the pathogen as the source of the problem
but'rather look at the disease'asthe symptom of the problem
Dr Stallsnas Sniezko (1902 1984)»

714

P BRRES  ANTIMICROBIAL
Disease SRR e RESISTANCE AND USE
; 2 KEY POINTS
T B )
\ :
b
i o e "- -,..v_ LN
LT e \ »
- : Sy il Animal welfare is an integral part of anima health,.and lmprovement
R p \\r;easures can contr:bb(e to decreasing thea need for antimicrobials.
S i t practices in anlmal welfare align with ' \'measures recognized as —
imperative in the flght agalnst antlmlcroblal resistance. X Oh ANTIMIGRG

‘~. ; l. a '|

LY .t ¢ |
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@ And if things go wrong...please communicate, inform about it ! :

CHAPTER 1.4.

AQUATIC ANIMAL DISEASE SURVEILLANCE

Article 14.1.

his chapter provides guidance on the surveillance approaches to be used by a Competent Authorityto make and maintain a self-declaration of freedom from disease or to

onfirm the occurrence of a listed disease or an emerging disease.




@ Antimicrobials - A conversation with you, today

Antibiotic
Candettes
give immediate
soothing relief!

CANDETTES work 2 ways:

1 Double Antibiotic action...fights
germs! Not just one—but two safe,
proven antibiotics kill many irrita-
tion-causing throat germs, on contact!

2 Anesthetic action...relieves sore-
ness! A safe and effective anesthetic
acts instantly to relieve soreness of
inflamed membranes.

Not an ordinary cough drop —de-
licious, orange-flavored Candettes
are a proven medication! Get them
at your drug store.

CIL G

<" Guaranteed b
Good Housekeep ng

By the World's Largest Producer of Almhlotlcs

2016

nature

THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

ADAPTATION

>3

ADAPTATION

s

ATMOSPHERIC S CIENCE

HUMAN EMBRYOLOGY UL
Y
PASSWORD THE 14-DAY ECHO OF AN T
PSYCHOLOGY QUESTION ANCIENT AIR —IT
The human fallibility factor Are research guidelines Micrometeorites record Tm. ,wﬂ“
incybercrime being overtaken by events? high-level Archaean oxygen
PAGE164 PAGES 164,182 5251 PAGES 184 %235

ADAPTATION

>3

ADAPTATION

2050

Bracing for Superbugs:
Strengthening environmental action in the One Health response to antimicrobial resistance

AMR in 2050
10,000,000

AMR now
1,270,000

Tetanus
60,000

Cancer

Road traffic accident
10,000,000

/_1 200,000
Cholera/ \Measles

100,000-120,000

130,000
Diabetes / \ Diarrhoeal disease

1,500,000 1,400,000

We can still avoid that scenario!
e need dynamic adaptation !




fracias
Thank you!
Merci!
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https://www.facebook.com/worldanimalhealth
https://twitter.com/OIEAnimalHealth
https://www.instagram.com/worldanimalhealth/
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