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Core activities:
• FMDV confirmation and characterisation
• Collation, exchange, dissemination of data
• Test development, validation, harmonization

WOAH/FAO FMD Lab Network Network

• Vaccine seeds, selection and performance
• Review of FMD risks
• Support to international, regional and 

national control efforts

This year’s meeting was held on 22-
24th October 2025 in Istanbul

•Established in 2004
•15 WOAH and FAO laboratories
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1.2 Reporting Period 

1st January 2016 - 31st December 2016 

1.3 Collated input from 

 

Figure 1-1: Participating laboratories 

 

OIE Reference Laboratory for Foot and 
Mouth Disease, Dirección de Laboratorio 

Animal 

SENASA, Argentina 

  

OIE collaborating centre for validation, 
quality assessment and quality control of 
diagnostic assays and vaccine testing for 
vesicular diseases in Europe, and FAO 

Reference Centre for vesicular Diseases 

CODA-CERVA, Ukkel, Belgium 

 

OIE Regional Reference Laboratory for 
Sub-Saharan Africa (RRLSSA) 

BVI, Gabarone, Botswana 

  

Centro Panamericano de Fiebre Aftosa 
(PANAFTOSA) and OIE Reference 

Laboratory for FMD 

Rio de Janeiro, Brazil 

 

FAO FMD Reference Laboratory 

National Centre for Foreign Animal Disease National 
Centres for Animal Disease, Canadian Food 

Inspection Agency, Winnipeg, Manitoba, Canada 

  

OIE and China National FMD Reference 
Laboratory 

Lanzhou Veterinary Research Institute (LVRI), 
CAAS, Gansu, People’s Republic of China 

 

OIE FMD Reference Laboratory   

French Agency for Food and, Environmental and 
Occupational Health & Safety (ANSES), Maisons-

Alfort, Paris, France 

  

FAO Reference Centre for FMD in South 
Asia 

Project Directorate on FMD (PDFMD), Indian 
Council for Agricultural Research, Mukteswar, 

Nainital (Uttarakhand), India 

 

OIE/FAO FMD Reference Laboratory 

Istituto Zooprofilattico Sperimentale della Lombardia 
e dell'Emilia Romagna (IZSLER), Italy 

  

OIE Reference laboratory for Foot and 
Mouth Disease 

Animal and Plant Quarantine Agency (QIA), Anyang 
city, Gyeonggi-do, Republic of Korea 

Core laboratories
Affiliates

Senegal

Australia

https://www.foot-and-mouth.org/Ref-Lab-Network

Netherlands
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• FMD is Endemic in Asia and Africa (and Venezuela)

•  

Global Overview

7 endemic pools of specific 

viral lineages

6 circulating serotypes with 

unequal / dynamic 

distributions

Serotypes O and then A 

most prevalent; in Africa, 

SAT 1 & 2 more common 

than SAT 3

Serotype C undetected since 

2004

Pool 7 Pool 5

Pool 1

Pool 2

Pool 3

Pool 4

Pool 6

https://www.woah.org/en/disease/foot-and-mouth-disease/#ui-id-2
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Sri Lanka

Myanmar
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South 
Korea

Mongolia

Eastern 
Russia

China

Central Asia

Kazakhstan

Turkey

Egypt
Libya

Tunisia
Algeria
Morocco

Uganda
Kenya
Burundi
Rwanda
DRC

Yemen

Caucasus &
Black Sea 

Region

Important
Infrequent

Thailand
Laos
Cambodia
Vietnam

India
Bangladesh
Nepal
Bhutan

West Asia
and 

Gulf States of 
the Middle

East

Sudan
Ethiopia
Somalia
Eritrea

West Africa Pool 2

Pool 1
Pool 5

Tanzania

Southern 
Africa

Pool 6

Malawi

Zambia

East
Med

Pool 3

FMDV global network (based on sequences)

• Phylogenies reveal 

connections between 

pools with directionality 

and frequency 

• Long-distance “trans-pool” 

movements of FMDV 

lineages are incompletely 

predictable
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Headline global status for FMD (October 2025) 

Pool 1

Pool 2

Pool 3

Pool
 4

Pool 6

Pool 5

Pool 7

Iran, Iraq, Syria, Türkiye, 
Palestine, Israel, Pakistan
2023-2025
O/ME-SA/SA-2018

South Korea
March 2025
Indonesia
2024-25
O/ME-SA/Ind-2001e

Germany
Jan 2025
O/ME-SA/SA-2018

Hungary, Slovakia
Mar 2025
O/ME-SA/PanAsia-2PUN-16

Maghreb (2025)
O/EA-3

Southern Africa
Serotype SAT1, 

SAT2, SAT3

Eswatini
SAT2

Algeria (2023/4)
SAT2/V 

Middle East (2023)
SAT2/XIV

Middle East (2025)
Azerbaijan

SAT1/I
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Updated FMD risks for Pool 3 (since 2020)

East Africa
(Pool 4)

South Asia
(Pool 2)

West Asia,
Gulf States and ME

(Pool 3)

Endemic FMDV lineages:
• O/ME-SA/PanAsia-2*
• A/ASIA/Iran-05

First cases in Türkiye in six years 
(09/24)

• Asia 1

Lineage x

SAT2/XIV 5

SAT1/I 2-3

O/EA-2 1

O/EA-3 2

A/AFRICA/G-I 2

Lineage x

O/ME-SA/SA-2018 ~4

O/ME-SA/Ind-2001e

A/ASIA/G-VII†

New virus introductions from South Asia and East Africa:
*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

†Last reports cases in Pool 3 were in 2018 (Iran)

Estimated 
number of 
incursions

Estimated 
number of 
incursions

Germany 2025

Hungary/Slovakia 2025

! !

Due for 
return?

Prevalence proportions estimated,  Istanbul Nov 2025:

o SAT 1 to 21%

o O/ME-SA/SA-2018 to 13%

o Asia 1 down to 5% 

o A Iran-05 – down to 20%

o O PanAsia 2 – down to 25%

o SAT 2 – down to 12%

o Remove A G-VII (0)
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2022-23: FMD outbreaks due to the SAT2/XIV topotype

• Most closely related to sequences recovered 
from samples collected in SW Ethiopia in 2022

• Topotype XIV has been detected on only one 
other previous occasion – in 1991

• To our knowledge, this is the first time that 
serotype SAT 2 has been detected in Iraq, Jordan 
or Türkiye

SAT2/XIV

Other SAT2 
lineages

KEY

Arrows represent putative transmission pathways in the region (based on sequence relationships for previous outbreaks)

World map by www.freeworldmaps.net

2022

SAT2/VII
Saudi Arabia

(2000)

Egypt
SAT2/VII

(2012)

Iraq
2023

Palestine (Gaza
SAT2/VII)

(2012)
Bahrain

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

Kuwait
SAT2/VII

(2000)

Ethiopia

Libya
SAT2/VII

(2012)

SAT2/IV
Yemen (1990)

Oman
SAT2/XIV (2023)
SAT2/VII (2015)

Jordan
2023

?

Türkiye
2023

Statistical parsimony 
network (TCS) based on 51 
whole-genome sequences 
(WGS) of SAT2/XIV FMDV 
isolates:
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2025: Emergence of serotype SAT1/I in the Middle East

• SAT1/I detected in Qatar quarantine station (2023)

• Then in Bahrain (2025) and subsequently Kuwait (Apr 2025), 
Türkiye (May 2025), Egypt (Aug 2025) and Azerbaijan (Oct 2025)

• Sequence differences to Qatar (2023) - separate introductions

• Closest genetic relative from Tanzania 2020

• SAT 1 specific tests available and validated for this strain:
• SAT1/I lineage-specific real-time RT-PCRs have been tested (see: Bachanek-

Bankowska et al., 2016*)

• Ag-ELISA (from IZSLER) is able to detect and serotype viruses from this 
topotype

• Animals are naïve to this serotype - potential for rapid spread

• Limited vaccines available 

*Bachanek-Bankowska et al., (2016) Development and evaluation of tailored specific real-time RT-PCR assays 
for detection of foot-and-mouth disease virus serotypes circulating in East Africa. J Virol Methods 237:114-120.
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays

Isolate r1value

heterologous 

titre (log10)

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

SAT1/Rho78BI

SAT1/I

Topotype 
defined by 
unofficial 
sequences 
(GenBank)

Topotype tbc

https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
https://www.foot-and-mouth.org/science/lineage-specific-fmdv-real-time-rt-pcr-assays
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Biogénesis Bagó
SAT1 2020

30dpv
n=5

DOLLVET
SAT1/BOT/1/77

21dpv
n=5

Boehringer 
Ingelheim

SAT1/RHO-78
21dpv

n=5

Biopharma
O/A/SAT1/SAT2

21dpv
n=5

KEVEVAPI
SAT1 T155

21dpv
n=8

BVI
SAT 109

35dpv
n=5

Heterologous responses of SAT1 vaccines against SAT1/I field isolates 

Viral antigens

*

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

Sera collected Day 
post-vaccination

Sera generated by manufacturers from trial-blends of vaccines
 - shows that these vaccines have potential to elicit neutralizing antibodies against relevant field isolates
 - but customers should test in-country with formulated products to confirm that responses are sufficient (RL help) 
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New FMD Dashboard – openFMD.org

WRLFMD has developed the platform 
on behalf of the FMD Network

- FMDbase - sequences
- FMDtype – genotyping reports
- FMDwatch – surveillance data
- PRAGMATIST – vaccine selection

System “live” hosted on a dedicated webserver at Pirbright 
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• Pool 3 FMD epidemiology is dynamic: virus incursions from E. Africa and S. Asia (even S. America)

• Circulation of different FMD virus lineages allows FMDV to circumvent natural immunity and 

impacts the selection of appropriate vaccines

• Virus characterization contributes to better FMD control
• Identifies active serotypes and strains, reveals threats and risk pathways and provides vaccine seed viruses

• Allows for independent vaccine evaluation

• Vaccine matching to define antigenic similarity of putative vaccine strains 

• Heterologous testing to see if the combined effect of vaccine potency, regime and match have resulted in 

sufficient strain-specific immunogenicity

• Sampling of field outbreaks, data sharing and transparency are critical………

• WRLFMD and the WOAH/FAO Lab Network welcome sample submissions 
• This testing is free of charge

• Contact: donald.king@pirbright.ac.uk

• RLs can also help with serosurvey design and interpretation

Take home messages

mailto:donald.king@pirbright.ac.uk
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• New information from Turkiye this week

Breaking news
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New data from this week……..

• VP1 sequence provided from the SAP Institute, 
Türkiye (November 2025)

• Characterised as SAT1/III

• Closely related (99.5% identity) to BOT/1/77 
that is used as a vaccine strain by some 
companies

Türkiye

Iran
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