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"PANTA REI”
everything flows

Ancient Greek philosopher

“You could not step twice 

into the same river”

HPAI
ASF
LSD
BT

FMD



WOAH global map - “Grey zones”
Sept-2025
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FMD epidemiological  significant outbreaks 
July 2025
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FMD in Eurpoe
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www.woah.org/en/disease/foot-and-mouth-disease/#ui-id-2



Asia and Pacific 
June-2025
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https://www.woah.org/en/disease/foot-and-mouth-disease/#ui-id-2
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FMD pools

TAFS Bangkok 2025 7



“Change is the only constant”
Evolution or Revolution
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Charles Darwin Karl Marks
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May 2025



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



Inter-regional animal trade
“formal and non-formal”

TAFS Bangkok 2025 11

Cattle movements out of Africa  2008-2013

EFSA Journal 2015; 13(1):3986

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

Cattle movements in Turkey 



FMD - Mediterranean 2022- 23

Source: FMD outbreaks in the Middle East and North Africa between Mar 2022 - Feb 2023

Department for Environment, Food and Rural Affairs (DEFRA UK)
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Iraq 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
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https://wahis.woah.org/#/in-review/6951



SAT 1 strain 
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FMD SAT1: Situation Update & Recommendations for Prevention and Response in the Near East and beyond FAO 2025



Production of FMD vaccine from an isolate
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FAO: Situation Update & Recommendations for Prevention and Response in the Near East and beyond 2025



FMD vaccines production 

• National / Regional / Global

• Public / Private / PPP

• Autogenic

• Capability

• Investments

• Updating

• Dosier 

• Transparency 
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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

• Tests to demonstrate safety and efficacy

• Safe for user, environment 
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• Difficult in small scale

• Country or Business 

• Fewer players

• Global players
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BSL-3 facility KVI VS Israel 
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WOAH on vaccine production
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FMD vaccine producers - 29 facilities
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FMD vaccine – Formulation plants
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Public Summary Report (PSR

Committee for Prequalification (SCPQv

Source: WRLFMD
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FMD diagnosis

Info’

Ref labs

Lab Dx

Sampling

Clinical Dx

FMD outbreaks
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Diagnosis and sampling capacity
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Expertise
Training
Experience
Resources
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Sampling training and research
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www.pirbright.ac.uk/news/field-study-sampling-foot-and-mouth-disease



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 

29image source: EU FMD
Department of Agriculture and Fisheries Biosecurity Queensland Australia
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Testing site – field or lab

• WOAH certified kit 2023 

•  VDRG® FMDV 3Diff/PAN Ag Rapid kit 

• Pen-side test 

• Serotypes A, O and Asia-1 

• Cattle or pig samples 

• Tissue /fluid samples 
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Both control and test lines are red

woah.org/app/uploads/2023/06/vdrg-fmdv-3diff-pan-ag-rapid-kit
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FMD sampling and reporting
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Source: WRLFMD. Map conforms to the United Nations World map, June 2020



Traceability and Sero-surveillance

Samples collected from suspected herds
- Nasopharynx

- Serology

32

Source: Israel Vet Services
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NSP sero-surveillance  – RM farm 2011 IL
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NSP-free vaccine is crucial for NSP- sero-surveillance

Elnekave et al vaccine 2013 30;31 
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Black- clinical cases
Red – NSP detected



Testing vaccine strain efficacy

• Optimal combination

VNT ≥ 1.42

and

r1 ≥ 0.3

• 5 calves

• Vaccinated ≥ once

• 21-30  after last vaccination

34

5X ≥

5X ≥

Vaccinated sera

d21-30

Source: Israel Vet Services TAFS Bangkok 2025



Matching vaccine field strains results 

O3039 O-
PanAsia0
2

O-
Manisa

O-
TUR/5/0
9

O1-
Campos 
(biogene
sis)

O1-
Campos 
(Boehrin
ger)

Isolate: 
O/JOR/10/2021

0.37 
(1.53)

0.23 
(1.84)

0.11 
(1.61)

0.35 
(1.92)

0.18 
(2.09)

0.22 
(1.85)

Isolate: 
O/JOR/6/2021

0.36 
(1.54)

0.30 
(1.95)

0.19 
(1.82)

0.56 
(2.12)

0.25 
(2.24)

0.17 
(1.73)
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BI BIMSD BB

r1
VNT

r1
VNT

Vaccines originating from other pools may protect 

Source: Israel Vet Services
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Duration of immunity
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“Vaccines don’t protect, vaccination does”

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

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



FMD     AMR    One-Health

39Sara El Kasem, DVM, Ph.D. LinkedIn TAFS Bangkok 2025



Summary

• Valuable animals - quality vaccines

• Cost-Benefit

• Efficacy & effectiveness 

• NSP free vaccines

• Traceability & surveillance

• Vaccines and vaccination
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Human era - Paradigm shift 

EPI’
TRIANGLE

AgentAgent Human factor

HostHost Environment Environment

EPI’ 
SQUARE

HOLOCENE
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“Very Few Things are Simple Black and White”

Thank You
Nadav.galon@gmail.com 

mailto:Nadav.galon@gmail.com
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