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"PANTA REV”
everything flows

“You could not step twice
Into the same river”

Ancient Greek philosopher




WOAH global map - “Grey zones”
Sept-2025

WOAH Members' official FMD status map
Last update September 2025

e Members and zones recognised as N Suspension of FMD

free from FMD without vaccination free status

] Members and zones recognised as ] Countries and zones without
free from FMD with vaccination an official status for FMD
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FMD epidemiological significant outbreaks
July 2025
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FMD in Eurpoe
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FMD pools

WOAH Members' official FMD status map
Last update Apﬁl 2024

I Members and zones recognised as free from FMD without vaccination [l Suspension of FMD free status

; : - Countries and zones without an
Members and zones recognised as free from FMD with vaccination official status for FMD
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“Change is the only constant”
Evolution or Revolution

Charles Darwin Karl Marks

TAFS Bangkok 2025 8




FMD SAT1: Situation Update & Recommendations for Prevention and
Response in the Near East and beyond

@?@ Food and Agriculture Organization of the United Nations @

220K subscribers

May 2025
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FMD strains (“inter-pool”) mobilty

+ Escapes of FMDV lineages endemic in East Africa
have been historically recorded for serotypes A, O,
SAT1 and SAT2 viruses, with documented
examples including:
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Inter-regional animal trade
“formal and non-formal”

Cattle movements out of Africa 2008-2013

# o = N o
e ey - -
7L oo AT
W < Gt °
< * 4 SN R ik
¢ 'i,,!;- . ,‘/‘
y L

4444444
333333333333
00000000000000

Cattle movements in Turkey

e ( ‘ )

okl e b
X SP S
.\ 4. )'\,‘\“‘. :
\¢ Thala
.
Gt
A

Live bovine movemen ts 2008-2013 (Average_Qt)

Pink- Countries reporting LSD in 2011-2014 according to OIE

EFSA Journal 2015; 13(1):3986
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FMD - Mediterranean 2022- 23
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Department for Environment, Food and Rural Affairs (DEFRA UK)
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lrag FMD SAT-1 in 2025
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FMD SAT1: Situation Update & Recommendations for Prevention and Response in the Near East and beyond
FAO 2025
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Azerbaijan reporting SAT-1 FMD 10-2025

World Organisation ~ Blacksea
for Animal Health WAHIS ;
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Azerbaijan - Foot and mouth disease virus (Inf. with) - Immediate notification
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COUNTRY/TERRITORY OR ZONE ANIMAL TYPE DISEASE CATEGORY EVENT ID
ZONE TERRESTRIAL Listed disease 6951

DISEASE CAUSAL AGENT GENOTYPE [ SEROTYPE [ SUBTYPE START DATE

Foot and mouth disease virus (Inf. with) Foot and mouth disease virus SAT1 2025/10/25

https://wahis.woah.org/#/in-review/6951
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@// Food and Agriculture = SUSTAINABLE
\/ﬁ Organization of the DEVELOPMENT

SAT 1 strain

y

United Nations GOALS

SAT1 strains have shown limited circulation in recent decades

e Many manufacturers have discontinued production of SAT1 vaccines
e The SAT1 strains available for vaccine production are outdated and matching data are missing

Sharing of the actual SAT1 strains

e Biosafety/biosecurity issues (live virus to be shared)
e FAO/WOAH/WRL Ref centres/labs to be involved
e Must be coordinated on the international level

FMD SAT1: Situation Update & Recommendations for Prevention and Response in the Near East and beyond FAO 2025
TAFS Bangkok 2025 1 ;I-AFS
orum




Production of FMD vaccine from an isolate

e Adaptation to cell culture
e Strain characterization

o Biological
o Antigenic
o Molecular

e Vaccine production and quality control
e Vaccine registration/licensing in the country of origin

FAO: Situation Update & Recommendations for Prevention and Response in the Near East and beyond 2025

ol
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FMD vaccines production

* National / Regional / Global
* Public / Private / PPP
* Autogenic

e Capability

* [nvestments
e Updating

* Dosier

* Transparency

TAFS Bangkok 2025




National FMD vaccine production

* Expensive and ever-growing demands
« R&D

Production facilities

Quality Assurance (GMP)

Documentation and record keeping

Production process

Process validation

Stability tests * Global players

Tests to demonstrate safety and efficacy

Safe for user, environment

e Difficult in small scale

e Country or Business

* Fewer players

TAFS Bangkok 2025 18




BSL-3 facility KVI VS Israel

19 TAFS Bangkok 2025




92" General Session  World Assembly

World Organisation for Animal Health Paris, May 25-29, 2025

Technical Item

VETERINARY VACCINES AND VACCINATION:
from science to action - reflections for change

Authors: Baptiste Dungu’, Meritxell Donadeu?
' Bonisa Solutions Itd.; Initiative for Neglected Animal Diseases (INAND)
2|Independent consultant; Initiative for Neglected Animal Diseases (INAND)

With support from: Gregorio Torres?, Javier Yugueros-Marcos®, Andrés
Garcia-Campos?, Rachel Tidman3, Charmaine Chng?, Mariana Delgado?,

Francisco D’Alessio® and Ramanan Laxminarayan*
3 World Organisation for Animal Health (WOAH); 4 One Health Trust
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Farm level
[(s &I

National
level

Vaccine availability

Effective and safe vaccines
exist, are produced at a
large scale and are
purchasable on the market;
it refers to the product itself.

Vaccines conforming to
national and international
quality standards and fit for
purpose (for example DIVA*
if applicable), exist.

DIVA: Differentiate infected from
vaccinated animals

X

Vaccine access

Farmers can access vaccines
from sellers or
manufacturers because they
are locally available, and
vaccines are affordable.

Vaccines are registered or
authorised for use by the
national Veterinary Services
and can be procured.

TAFS Bangkok 2025

X

Vaccine demand

Farmers are aware of the
existence of a vaccine and
want to use it because they
value the potential benefits
of using the vaccine.

Vaccination strategies are
designed and implemented
as per national and
international standards,
vaccinovigilance is in place,
and vaccination is accepted
and desired by the
population

VACCINE

ADOPTION

21




WOAH on vaccine production

Potential WOAH contribution:

e WOAH to encourage Members to reassess and evaluate
vaccine supply structures and governance.

Potential Member contributions:

e Members without adequate facilities or expertise to produce
all necessary veterinary vaccines with the quality
recommended by international standards to consider
different technical and commercial options before engaging
in national manufacturing.

Potential Pharmaceutical company contributions:

e |ocalvaccine producers that are faced with challenges to
produce the right vaccines in enough quantity or quality to
develop collaborations with other companies including PPP
approaches. 55




Foct-and-Mouth Dissces.
Reference Laboratories
Network

FMD vaccine producers - 29 facilities

Lol IG BWAT Bio. Science and
Company production
sites Technology Ching
(website says Inner Mongolia
Argentina/ Bigvet Biotech Co,, Ltd.)
Biogénesis Bagd .
Brazil
, , , China Agricultural Vet. Bio. .
Biovet Private Ltd India . China
Science and Technology
Boehringer-Ingelheim (BlI) Fran:e/UK/
Brazil Department of Livestock ,
Thailand
Development (DLD)
Botswana Vaccine Institute (BVI) Botswana
Brilliant Bio Pharma India Dollvet Trkiye

A
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FMD vaccine — Formulation plants

Company

Location of production
sites

Antigen source

Biopharma

FVC Co. Ltd

Dong Bang

Navetco

Vetvaco

Morocco

South Korea

South Korea

Vietham

Vietham
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The European Commission for the Control of @) Food and 59'3’".}2”
Foot-and-Mouth Disease (EuFMD) Qﬁ Organization of t

United Nations

1) Who we are = Global situation = What we do = Progressive Learning Pathway = Meetings and Events Tools Resources

BIOAFTOGEN

: AFTOPOR
PQv list

DECIVAC FMD DOE

Vaccine Prequalification AFTOVAXPUR

Source: WRLFMD
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FMD diagnosis
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Diagnosis and sampling capacity

£, Perl - Parlialagy IXVT

Expertise
Training
Experience
Resources
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Sampling training and research

INSTITUTE

ﬁo l:)€> h Home Ourscience v Engagewithus v Facilities andresources v Careers and learning v News v About v
Irbright
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| Jdy reveals the best way of * “ k‘
sampling for foot-and-mouth |
disease inendemic settings

04 April 2025

Scientists from The Pirbright Institute have led a longitudinal
study of foot-and-mouth disease (FMD) in collaboration with the
National Veterinary Research Institute (NVRI) in Northern Nigeria.

www.pirbright.ac.uk/news/field-study-sampling-foot-and-mouth-disease
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FMD lesion sampling

* Incubation period is highly variable
* Depends on strain, dose, route, species
* Physiology, immunology, husbandry conditions

* Field- typically 2 to 5 days
* WOAH -Terrestrial Code -14 days incubation

Department of Agriculture and Fisheries Biosecurity Queensland Australia
TAFS Bangkok 2025




Testing site — field or lab

* WOAH certified kit 2023 VDRG® FMDV 3Diff/PAN Ag Rapid kit

 VDRG® FMDV 3Diff/PAN Ag Rapid kit
e Pen-side test

Cat. No. PM-FMD-16

For in-vitro veterinary diagnostic use only

World O rgan isation  validated and certified by WOAH as fit for the purposes
for Animal Health defined in this instruction manual.
Founded as OIE Registration number: WOAH 022029

* Serotypes A, O and Asia-1

* Cattle or pig samples —
e Tissue /fluid samples < ' ')

Both control and test lines are red

woah.org/app/uploads/2023/06/vdrg-fmdv-3diff-pa n%E&'J%Bj&'JBi}s



FMD sampling and reporting
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Figure 1: Samples tested by WRLFMD or reported in this quarter. e indicates samples analysed; x indicates

outbreaks reported/updated to the WOAH this quarter; o indicates reports of FMD from other sources. Shape

colours define the serotype detected ®0O; ®A; »C; ®#Asial, SAT1, ®SAT2, #SAT3, e serotype undetermined/not
Source: WRLFMD. Map conforms to the United Nations World map, June 2020
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Traceability and Sero-surveillance

Samples collected from suspected herds | | |
_ Nasopharynx Vaccinated Infected
- Serology

C. Probang sampling

Nasal Cavity

-

r ~
Structural Non-Structural
Protein (SP) Protein (NSP)

Oral Cavity
Soft Palate
Epiglottis

Hard Palate

Source: Israel Vet Services
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NSP sero-surveillance — RM farm 2011 IL

Dairy farm

Office and Milking

shed

3.7%
1727

0/16
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0/3

0/7

1/7

]

14%

14% 0/12
1/7

0/3

Elnekave et al vaccine 2013 30;31

Road

Feedlot

Office

%
North

Black- clinical cases
Red — NSP detected

55%

31/57

NSP-free vaccine is crucial for NSP- sero-surveillance
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Testing vaccine strain efficacy

e Optimal combination
VNT = 1.42
and
rl1=0.3

e 5 calves
e \Vaccinated > once

e 21-30 after last vaccination

Vaccinated sera

Source: Israel Vet Services TAFS Bangkok 2025



Matching vaccine field strains results

Bl MSD BB Bl

0.37 0.23 0.11 0.35 0.18 0.22 r1
(153  (1.84) (161  (1.92) (209  (1.85) ] VNT

-[ 03 030 019 0s6 025 017

(1.54)  (1.95)  (1.82)  (212) (224  (1.73) JVNT

Vaccines originating from other pools may protect

TAFS Bangkok 2025

Source: Israel Vet Services



Mean group LPB-ELISA titers (log10)

Duration of immunity

Average LPB-ELISA antibody titers of double vaccinated cattle with polyvalent
45 vaccines . Cut-off indicates protection value

-0~ O1 Campos

#- A24 Cruzeiro
A2001 Argentina

-+~ C3 Indaial

non-vaccinated

- == 01 Campos cut-off

===~ A24 Cruzeiro cut-off
A2001 Argentina cut-off

0 60 120 180 240 300 360 420 480 540
post-vaccination days
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“Vaccines don’t protect, vaccination does”

The Lancet Regional Health - Western Pacific 6 (2021) 100099

Westorn Pagific

Contents lists available at ScienceDirect

The Lancet Regional Health - Western Pacific “
journal homepage: www.elsevier.com/locate/lanwpc — "‘

Editorial

Vaccines don’t save lives, vaccination does

www.thelancet.com/journals/lanwpc/article/PIIS2666-6065(21)00008-0/fulltext
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More livestock - more investments - better protection

Animal Health Market
Size, by Region, 2018 - 2030
125
$112.3

100 =32

50 e

Market Size (US$B)

75 $68.3
25

$62.9
ollll]ll.lllll

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@® MEA Latin America Asia Pacific Europe @ North America

www.grandviewresearch.com/industry-analysis/animal-health-market




FMD AMR One-Health

THE FMD-AMR NEXUS:

A VICIOUS CYCLE
2. Secondary Bacterial
1. FMD Outbreak Infections & Antibotic
(Viral) & Antibotic Use
INCREASED
ANTIMMCORIAL
RESISTANCE

© g
‘
LN
3. Selection for
4. Spread: Food, Antibotic-
Environment Resistant Bacteria
Humans

Sara El Kasem, DVM, Ph.D. LinkedIn

THE FMD-AMR NEXUS:
WHERE RESISTANT PATHOGGNS GO

1. FOOD CHAIN: DIRECT & INDIRECT
Contatimated HUMAN

Meat & Diairy EXPOSURE
|V FARM SOURCE: FMD-“

driven Antibiotic Use

O |

M( e,

e(;' ) %ﬂr\@

2. ENVIRONMENT: HUMAN
ENVIRONMENT & COLONZATION
Manure, Soil, Water & INFECTION

INCREASED ANTIMURCRORIAL RESISTANCE
IMPACTING PUBLIC HEALTH
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Summary

* VValuable animals - quality vaccines
* Cost-Benefit

e Efficacy & effectiveness

* NSP free vaccines

* Traceability & surveillance

* VVaccines and vaccination

TAFS Bangkok 2025



Human era - Paradigm shift

HOLOCENE
Agent Agent Human factor

EPI’

SQUARE

Host Environment Host Environment
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V4

“Very Few Things are Simple Black and White

Thank You

Nadav.galon@agmail.com
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