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FMD epidemiology: background

The epidemiology of FMD is dynamic, defined
by:
e Seven virus ecosystems (Pools) that

maintain specific FMDV strains requiring
tailored diagnostics and vaccines

e Six circulating FMDV serotypes with an
unequal distribution

* Serotype C has not been detected globally
since 2004

e Serotype O is globally the most dominant
serotype 19

Data from 2023:
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Conjectured FMDV connections: South Asia, Southeast/East Asia
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Spread beyond Pool 2 — 10-year historical context
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Pool 1: Status in 2025

Characterisation of different FMD virus lineages

Based on data from WRLFMD, RRLSEA, the WOAH/FAO Lab
Network, publications* and reported @SEACFMD

Animal and Plant
Quarantine Agency
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2026: New FMD outbreaks in South Korea

PVT-S2AN/ISA/2022
ISA/3/2022
ISA/Sidoarjo/PVT/2022
ISA/VSN_LPG002_2022
ISA/Babel/PVT-AN/2022
ISA/6/2022
ISA/Pasuruan/A04222583/2022
ISA/Mempawah/BBR11/2022
ISA/Malang/PVT/2022
ISA/Purbalingga/A04222607/2022
ISA/MHW145-Maduracattle/2022
ISA/MHW311-Maduracattle/2022
ISA/Jombang/PVTW-J11/2022
ISA/1/2022
ISA/Magetan/A04222620/2022
ISA/KWB/A0522106/2022
ISA/Gresik/PVT-KBMS/2022
ISA/HSU/A0522099-5/2022
ISA/Probolinggo/PVT/2022
VL6-J-T/ISA/2022
PVT-S234/ISA/2022
ISA/Mojokerto/PVT/2022
ISA/Lamongan/PVT-VL6/2022
ISA/Pemalang/A04222613/2022
ISA/PangkalPinang/PVT/2022
ISA/MHW32-POcattle/2022
ISA/6/2023
ISA/Gresik/PVT/Sw-11/2023
PVT-SP4/ISA/2022
ISA/Tamiang/01220759-P4/2022
PVT-SP10/ISA/2022
ISA/Langkat/A01220761/2022
ISA/DeliSerdang/A01220762/2022
—® TAI/2/2021
TAI/1/2023
‘ TAI/18/2022
- —@ TAI/2/2023
ﬂ O/GY/SKR/2/2026
O/GH/SKR/1/2026
MAY/1577/2021(6)
MAY/1577/2021(1)
MAY/1576/2021(3)
TAI/30/21
——@® MAY/498/2022

Two FMD outbreaks in February and March

Affecting cattle in Incheon and Gyeonggi-do
O/ME-SA/Ind-2001e lineage

New introduction of FMDV into South Korea — different to the
virus that caused outbreaks in 2025

|5l TheKorea Herald

S. Korea reports 2nd foot-
and-mouth disease case -
The Korea Herald

—9
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O/ME-SA/SA-2018: pathways from Pool 2 into Pool 3

Infection, Genetics and Evolution 132 (2025) 105771

Contents lists available at SeienceDirect m

Infection, Genetics and Evolution

journal homepage: www.elsevier.com/locate/meegid
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Foot-and-mouth disease virus O/ME-SA/SA-2018: A new emerging threat [ &85
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Updated FMD risks for Pool 3 (since 2020)

New virus introductions
from South Asia and

East Africa: West Asia,

(Pool 3)

Estimated
number of
incursions

Lineage X * O/ME-SA/PanAsia-2*
SAT2/XIV 5  A/ASIA/Iran-05
7.3 First cases in Turkiye in six years
(09/24)
O/EA-2 e Asial

O/EA-3
A/AFRICA/G-I

East Africa
(Pool 4)

Gulf States and ME

Endemic FMDV lineages:

*Note: New O/ME-SA/PanAsia-2
designations are proposed by Jamal et al.,
(2025) Emergence of new sublineages of
serotype O foot-and-mouth disease viruses
circulating in Pakistan during 2012-2021.
Virology 605: 110455

South Asia
(Pool 2)

Lineage

O/ME-SA/SA-2018

.l.

tLast reports cases in Pool 3 were in 2018 (Iran)

www.pirbright.ac.uk



2022-25: FMD outbreaks due to the SAT2/XIV topotype

 Most closely related to sequences recovered

EMERGING INFECTIOUS DISEASES

from samples collected in SW Ethiopia in 2022

_ . . Eastern Africa Origin of SAT2
* To our knowledge, this is the first time that Topotype XIV Foot-and-Mouth

Disease Virus Outbreaks,
serotype SAT 2 has been detected in Iraq, Jordan ig@ Westernifsis, 2023
or Turkiye

Antonello Di Nardo, Andrew E. Shaw, Mathilde Gondard, Jemma Wadsworth, Guillaume Girault,

. Krupali Parekh, Anna Ludi, Valerie Mioulet, Cindy Bernelin-Cottet, Hayley M. Hicks, Noemi Polo,

Turkiye Abdulnaci Bulut, Unal Parlak, Daniel Gizaw, Mustafa Ababneh, Maisa Al Ameer, Layth M.S. Abdulrasool,
2023 Fajur S. Al Saloom, Wafa A. Al-Rawahi, Nick J. Knowles, Labib Bakkali-Kassimi, Donald P. King

—~

Kuwait
SAT2/VII
(2000)

Palestine (Gaza
SAT2/VII)
(2012)

* Topotype XIV has been detected on only one
other previous occasion —in 1991

Bahrain
SAT2/XIV (2023)
SAT2/IV (2012)

SAT2/VII y
R SAT2/VII
'me 4 Discrete introductioninto Bahrain (2012) LT
- SAT2/XIV
5 Discrete introductioninto Jordan
s i ‘ screte Y toJ SAT2/XIV (2023) Other SAT2
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2025: Emergence of serotype SAT1 in the Middle East

Bahrain, Kuwait, Iraqg, Turkiye and Egypt

* Reports of outbreaks in Iraq (Feb 2025) where
local testing (by agELISA) identified serotype SAT1

e SAT1/l with >15% nt difference to the seqs from
Qatar (2023) separate introductions into Pool 3

e SAT1 outbreaks in Bahrain (Jan 2025), Kuwait
(April 2025), Turkiye (May 2025), Egypt (July 2025)
due to SAT1/I topotype

* Vaccine matching: SAT1/Rho78"

heterologous

Isolate rlvalue titre (logo)
BAR/37/2025| 0.31 2.20
BAR/50/2025| 0.39 2.30
IRQ/1/2025 0.26 2.13
IRQ/11/2025 0.19 2.00
QTR/6/2023 0.42 2.34
QTR/7/2023 0.61 2.50

BAR/6/2025
BAR/1/2025
BAR/3/2025
BAR/5/2025
BAR/55/2025
BAR/18/2025
BAR/51/2025
BAR/50/2025
BAR/52/2025
BAR/25/2025
KUW/LL5/2025
BAR/39/2025
BAR/37/2025
Alexandrial/Egy/2025
Ismailia2/Egy/2025
Ismailial/Egy/2025
BAR/47/2025
BAR/49/2025
TUR/264/2025

TUR/290/2025
TUR/295/2025
IRQ/13/2025
IRQ/16/2025
IRQ/L66/2025
IRQ/23/2025
IRQ/11/2025
IRQ/2/2025
IRQ/19/2025
IRQ/18/2025
IRQ/4/2025
IRQ/3/2025
IRQ/1/2025
IRQ/22/2025
KEN/17/2025
KEN/16/2025
KEN/1/2025
KEN/17/2024
KEN/24/2025

KEN/12/2025
KEN/8/2025
KEN/21/2025
MSV/TZ/03/2020

et | B P | B Lt b
Rl
Ministry of Municipalities Affairs

‘ SAT1/I
* Not confirmed

(s )

) by national

authorities
ﬁw
‘B

“and Agriculture

&R\ duilgual danlldigay adso
Animal Health Research Institute




November 2025 - new sequence data ........

* VP1 sequence provided from the SAP Institute,
Turkiye

* Characterised as SAT1/IlI

* Closely related (99.5% identity) to BOT/1/77
that is used as a vaccine strain by some
companies
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LEB/25/2025
LEB/17/2025
LEB/16/2025
LEB/15/2025
LEB/8/2025

LEB/18/2025
LEB/7/2025

LEB/20/2025
LEB/26/2025

LEB/21/2025

LEB/9/2025

LEB/30/2025

LEB/27/2025

LEB/31/2025

LEB/28/2025

LEB/29/2025

LEB/11/2025

LEB/10/2025

LEB/13/2025

UT-Khorasani_T/1731/IRN/2025

UT-Khorasana_T/1731/IRN/2025

UT-Khorasani_T/1781/IRN/2025

AZB/2/2025

AZB/1/2025

UT-Khorasani_Q/1629/IRN/2025

LEB/3/2025

LEB/2/2025

LEB/4/2025
UT-Khorasani_A/1628/IRN/2025

NMB/1/2015

BOT/1/77
UT-Khorasani_Q/1630/IRN/2025

TUR/Igdir/1217/25

UT-Khorasani_A/1627/IRN/2025

BOT/24/77

BOT/17/77

Kidmat_Zvi_551545_8377/ISR/2026

‘ BOT/8/2015
BOT/7/2015

9]
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Co-circulation of serotype SAT 1 topotypes

Current data for 2025/26: From Pool 4 _
(East Africa) Vaccine escape?

Country | SAT 1/ | SAT 1/1Il
Bahrain Yes (in quarantine)
Iraq Yes
Kuwait Yes
Turkiye Yes Yes
Iran Yes*
Egypt Yes
Lebanon Yes
Azerbaijan Yes
Israel Yes
Cyprus Yes
Syria Yes*
Greece Not yet reported

CHINA Not yet reported

*Qutbreaks not confirmed by the national authorities

www.pirbright.ac.uk



Not yet reported to WOAH-WAHIS

2/4/26: reports of FMD outbreaks in
cattle

216 cases of FMD in two herds

Affected regions: Gansu province and
the Xinjiang Uyghur Autonomous Region

Reports describe links to the northwest
border, a region that touches
Kazakhstan, Mongolia, Russia and other
countries

First time that serotype SAT 1 has been
detected in China

Unconfirmed rumours of FMD in Russia

Press reports:

China tightens border controls, culls cattle amid
foot-and-mouth outbreak

Powered by Bing
2 GeoMames, Microsoft, Mavinfo, TomTom

www.pirbright.ac.uk



Potential impacts of SAT 1

* Absence of pre-existing immunity in livestock to SAT 1
* Animals are naive to this serotype - potential for rapid spread

* Cases can be expected to have high clinical impact
* Limited availability of SAT 1-specific vaccines

* Evidence gaps for disease epidemiology, species susceptibility and immune
correlates

* FAO risk assessment published on the 4/3/26 (already out of date!):

https://www.fao.org/animal-health/rapid-risk-assessment-fmd/en

www.pirbright.ac.uk
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Heterologous responses of SAT1 vaccines against SAT1/I field isolates
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1.00
" Producer I Producer I Producer I Producer I Producer I Producer
Biogénesis Bago DOLLVET Boehringer Biopharma KEVEVAPI BVI
SAT1 2020 SAT1/BOT/1/77 Ingelheim O/A/SAT1/SAT2 SAT1 T155 SAT 109
SAT1/RHO-78
30dpv 21dpv 21dpv 21dpv 21dpv 35dpv
n=5 n=5 n=5 n=5 n=8 n=5

NB: Some of the sera used for this testing was generated from trial-blends of vaccines and
therefore customers are advised to carry out in-country testing with the final formulated product
to confirm that responses in vaccinated animals achieve these levels of FMIDV-specific antibody.

eoind

European Commission for the Control
of Foot-and-Mouth disease

Viral antigens

B BAR/50/2025
| IRQ/11/2025
1 QTR/7/2023

1 TAN/22/2014 %

*East Africa reference antigen (Paton et al., 2025)

Source of
sera

Sera collected Day
post-vaccination
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Vaccine matching for SAT1/Ill field isolates

High (genetic) diversity of SAT 1

Testing of vaccines and field isolates for SAT1/Ill is underway

Vaccine efficacy is influenced by vaccine potency, antigenic match and vaccination
regime.

rl =< 0.3 - suggests that the field isolate is antigenically different to the vaccine strain.

NB: Where there is no alternative, the use of this vaccine should carefully consider vaccine potency, the possibility
to use additional booster doses and monitoring of vaccinated animals for heterologous responses

SAT1/Rho78" SAT12020 SAT11RQ 2025  SAT1/BOT/1/77° SAT1/HWANGE/94""
heterologous heterologous heterologous heterologous heterologous
rlvalue titre (logyo) rlvalue titre (logy,) rlvalue titre (logy,) rlvalue titre (logy) rlvalue titre (logy,)
BOT/1/77 0.50 2.25
AZB/1/2025 0.60 2.34
AZB/2/2025 0.51 2.27
LEB/8/2025 0.64 2.37
LEB/9/2025 0.40 2.16
LEB/10/2025 0.40 2.16
SAR/6/2025 0.38 2.24 0.10 1.62 0.34 2.39 0.38 2.20 0.07 2.06
SAR/8/2025 0.38 2.24 0.08 1.51 0.26 2.27 0.32 2.13 0.08 2.09

www.pirbright.ac.uk




Headline global status for FMD (April 2026)

Greece Cyprus Germany Hungary, Slovakia China
Mar 2026 Dec 2025 Jan 2025 Mar 2025 April 2026

SAT 1 SAT 1/1ll O/ME-SA/PanAsia-2PUN-16 i B

T

—

South Korea
Mar 2025, Mar 2026
KEY Y °
Indonesia
@0 | 2024-25
@ sam2 . | o/ME-sA/Ind-2001e
O sAT1 :
- Pool 6\ . )
> ' © WOAH
Maghreb (2025) Middle East (2025) Southern Africa Iran, Iraq, Syria, Turkiye,
O/EA-3 SAT1/I and SAT1/1lI Serotype SAT2 Palestine, Pakistan, Israel

Algeria (2023/4 Middle East (2023 (and SAT1 & SAT3) 2023-2025

O/ME-SA/SA-2018

SAT2/V SAT2/XIV

www.pirbright.ac.uk




Talk summary

* Epidemiology of FMD is very dynamic

* New patterns due to virus incursions from East Africa and southern Asia

e Circulation of different FMD virus lineages impact the selection of appropriate vaccines
to control outbreaks

* New risks for countries in Southeast Asia

 Sampling of field outbreaks is critical.........

e WRLFMD and the WOAH/FAO Lab Network welcome sample submissions

e Testing is free of charge
* Contact: donald.king@pirbright.ac.uk

» Testing/evaluation of FMD vaccines is important
* Vaccine matching

* Heterologous testing
* Small scale immunogenicity studies and evaluation of FMD vaccines in the field

www.pirbright.ac.uk


mailto:donald.king@pirbright.ac.uk

Further information......

e FMD reports and lab testing
(https://www.wrlfmd.org/ref-lab-reports)

e Genotyping reports, Vaccine matching and
Serotyping reports

e (Other data sources:

e Quarterly WRLFMD/EuFMD report
(https://www.wrlfmd.org/ref-lab-reports)

* Annual report of the WOAH/FAO FMD
Laboratory Network (http://foot-and-
mouth.org/)

e OpenFMD (www.openfmd.org) —
sequences, genotyping, vaccine selection
and surveillance

WRLFMD Quarterly R
April to June 201

I
Prbright

.......

OIE/FAO Foot-and-Mouth
Disease Reference Laboratory

Annual Report 2023

Dr Dol

nald King, Dr Antonello Di Nardo

Network

Editors:

and Dr Mark Henstock,
The Pirbright Institute, UK

»
*sBBSRC e eofird

www.pirbright.ac.uk
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&t

Department
for Environment

Food & Rural Affairs

e Collaborating FMD Reference Laboratories
and field teams

* Partners within the WOAH/FAO FMD Lab
Network

e Support for the WRLFMD and research
projects Foot-and-Moth Disasss

Reference Laboratories
Network
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