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Foot-and-Mouth disease: difficult to control

Pictures of FMD in cattle (Pirbright Institute)
* Affects multiple cloven-hoofed livestock and some wildlife g

e Subclinical forms in small ruminants and after vaccination

Rapid spread by direct and indirect mechanisms

Mutable RNA virus aetiology — different serotypes and strains

Transient immunity after vaccination

Endemic in >100 countries in Africa and Asia

Significant economic impact (~$21 billion annually*)

WRLFMD jectured FMD

B Free from FMD without vaccination
Free from FMD with vaccination
Freedom from FMD suspended
Sporadic

B Endemic
No status

. http’s://\&Ww.erfmd.org/sites/foot/fiIes/2026-03/_Cthéctured.png

*estimated by Knight-Jones and Rushton 2013 interdigital foot lesion www.pirbright.ac.uk



FMD epidemiology: global summary

The epidemiology of FMD is dynamic

e Strains from six circulating serotypes in seven virus
ecosystems (Pools)

* Cycles of changing FMDV serotype in primary endemic areas
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International partnerships and transparency needed to collate, share, analyse and respond to events



WOAH/FAO FMD Laboratory Network for FMD

 Core Network activities:

 Data sharing to understand global
epidemiology of FMDV and use these data
to inform vaccine selection

* |Improving the quality of laboratory testing

* Annual meeting: last one held in
Istanbul during October 2025

* New member: NIAH, Japan (WOAH CC
on Diagnosis and Control of Animal
Diseases and Related Veterinary
Product Assessment in Asia)
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e Some successes

* Challenges of progressing to
eradication

* New strategy in preparation

Tiirkiye \u (men

Iran (Islamic Repit FMD-PCP Stage

Kuwait  payist M rcPo

Libya poynt
2l United Arab Emirat

PCP-1-Provisional
ratic Republic B Pcr-1

ia PCP-2-Provisional
PCP-2

ongo PCP-3-Provisional
United Republic of Tanzania . PCP-3
Angola ique B rPcrP-4

wa

FMD-PCP Stages
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Headline changes in global FMD distribution
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FMD headline events — 2026: incursions from South Asian countries

History tells us that pandemic serotype O lineages can emerge from South Asia (Pool 2)
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FMD headline events — 2026: exotic serotypes from East Africa

2022

Early
2025

Late
2025

2025-
2026

2026

SAT2/XIV in Iraq, Jordan, Tirkiye,
Oman and Bahrain

SAT1/lin Irag and Bahrain -
spread to Kuwait, Turkiye, Egypt

Detection of SAT1/Ill in Iran and
Turkiye closely related to a
vaccine strain (>99% identity)

SAT1/I1ll outbreaks in Europe

SAT1/Ill cases reported in China
(two provinces) and Mongolia
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Earliest SAT1 reports by country and topotype

Country
Bahrain
Iraq
Kuwait
Tarkiye
Iran
Egypt
Azerbaijan
Lebanon
Israel
Cyprus
Syria
China

] SAT 1/1 | NEV
January 2025
February 2025
April 2025
May 2025 November 2025
* *
July 2025

Greece (Lesvos)

Mongolia
Palestine
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November 2025

January 2026

Dec 2025/Feb 2026

January 2026*

March 2026

March 2026

May 2026

April 2026: topotype - not yet reported

* Qutbreaks not confirmed by national authority

SAT1 virus origins

SAT1/1 - Similar viruses in East Africa
SAT1/1ll — Same as BOT/1/77 vaccine strain
*  FMD vaccine incorrectly inactivated?

*  Breach of biocontainment at vaccine plant?
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Network of Genetic Diversity

evidence for 5 introductions of the SAT2/XIV topotype

Statistical parsimony network (TCS) - A Discrete introduction into Bahrain
based on 51 whole-genome sequences i

(WGS) of SAT2/XIV FMDV isolates: .
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J.B. BROOKSBY (1986) Foot-and-mouth disease: an introduction

Rev. sei. tech. Off. int. Epiz., 1986, 5 (2), 257-263.
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Vaccine matching for SAT1 field isolates

* High genetic diversity of SAT 1 — how translates into antigenicity?
* rl=<0.3-suggests that the field isolate is antigenically different to the vaccine strain.

* Vaccine efficacy also influenced by vaccine potency and vaccination regime, so if use a
weakly matching vaccine, consider:
* vaccine potency (check vaccinated animals for heterologous responses — VN titre of at least 1.5 log)

e additional booster doses

] I Il
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Vaccine topotype 1|
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isolates heterologous isolates
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EGY/3/2025 0.33 2.14 . . www.pirbright.ac.uk
SAR/8/2025 0.38 2.24




SAT 1 potential impacts and preparedness

, . _ Need to raise local and global awareness
* Most livestock outside Africa are of these new risks

immunologically naive

Recent GF-TADs seminars on epidemiology
* Risk pathways in the region and to and vaccines

China are not fully understood

: o Transparency required for regional
* Potential spread to other countries in oreparedness

the Middle East, Central Asia and
East/Southeast Asia

* Rapid detection and response
essential to minimise losses

How to safeguard vaccine supplies?

Importance of laboratory preparedness

* WOAH and FAO reference laboratories support

* Ag-ELISA (from IZSLER) and SAT1/I and SAT1/Ill
* High demand for vaccines for a lineage-specific real-time RT-PCRs developed (by

previously neglected serotype ANSES and WRLFMD) for detection and
discrimination of these viruses

* Uncertain persistence potential « Sequencing approaches (primers) are also available

e Post-vaccination immunity and exit testing for

status recovery www.pirbright.ac.uk



Summary of global events

 Emergence and spread of a new serotype O lineage (O/ME-SA/SA-2018) in the Middle
East region

 SAT1 in the Middle East (Pool 3) — two co-circulating topotypes

 SAT1/l sequences from Kenya — reinforce epidemiological connection between East Africa and the
Middle East

 SAT1/lll sequences share close genetic identity to a vaccine strain (BOT/1/77)

* Onward spread of SAT 1/Ill into Europe (Cyprus and Greece) and Central Asia (China and Mongolia, via
poorly understood risk pathways)

e Detection of O/EA-2 in Ethiopia for the first time
* representing >80% of submitted samples

A new incursion of O/EA-3 in Algeria (December 2025)

 Upsurge of SAT1 cases across Southern Africa — leading to the loss of FMD-free status in
Botswana (two separate incursions) and Lesotho

* New incursion of O/ME-SA/Ind-2001e into South Korea

www.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/EUuFMD report
(https://www.wrlfmd.org/ref-lab-reports) @ eofid ==

* Annual report of the WOAH/FAO FMD

FMD 2025
Laboratory Network (http://foot-and-
mouth.org/) 0CT  Quar
1N0\! er
e OpenFMD (www.openfmd.org) — - ¢ (OEC Y
e

sequences, genotyping, vaccine selection port
and surveillance

2025 Foot-and-mouth disease quarter] 1y report
October-November-December

www.pirbright.ac.uk
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e Collaborating FMD Reference Laboratories
and field teams

* Partners within the WOAH/FAO FMD Lab
Network

* Support for the WRLFMD and research |
projects et

Network

I I ? S // Anirmal and Plant
ﬁ:z:ii?:::;‘:m.:t?:;z::“:;"zi mmmmm a n SeS Plrbrlght m R

INSTITUTE

4 7 \‘/"mﬂo‘ =,
WA GENINGEN R < J —
)y S 3 B 5 [
e - °
ry & RESEARC V M
xsm:“i‘;":f"‘“;“@"%.’ """""""""""" SERVICIO NACIONAL DE SANIDAD
MINISTRY OF AGRICULTURE, LIVESTOCK, N\ S 7 SRR = Lombardia e del'Emilia-Romagna
;;;;;;;;;;;;;;;;;;;;;; s gt Y CALIDAD AGROALIMENTARIA
S ola N o v"&&“‘% o~
§= ‘E [ ‘“ OOOOOOO
PANAFTOSA SC lensano :
Salide Piblica Vateringia LNERV BOTSWANA VACCINE INSTITUTE ICAR




Vaccine selection for endemic settings (gaps and challenges)

i i : . . T Qi€
1. Vaccine-matching (r,-values) considers strain suitability but NOT the

quantity/quality/combinations of antigens in a final product (and is Manual of Diagnostic

Tests and Vaccines

limited due to access to vaccine strains and BVS) i A R

2. Homologous/monovalent QA/QC (WOAH Terrestrial Manual) vs o
heterologous vaccine performance in the field with multivalent
products

Proposed testing:

* Increased focus on measurement of heterologous responses

e Using final formulated product supplied to customers

* Use common/standardized FMDV viruses (Antigen Panels)
representative of the antigenic threats in a region — proposal for
reference antigens for East Africa
(https://www.wrlfmd.org/node/2096/)

www.pirbright.ac.uk
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