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FMD is Endemic in Asia and Africa (and parts of South America)

 

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

Countries with endorsed official 
control programmes for FMD: 
Botswana, India, Kygyzstan, 
Morocco, Namibia, Thailand

Notas do Presenter
Notas de apresentação
At National level: Only Peru, Chile, Suriname are free wo vac (Guyana lost status and Fr Guyana part of France); Only Paraguay and Uruguay free with vac; Venez, Guyana have no status. Others have a mix of zones with/wo vac.  



Suspensions of Official Disease Status 

Reinstated



Suspensions of Official Disease Status 

Reinstated
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https://www.gf-tads.org/fmd/progress-
on-fmd-control-strategy/en/

PCP-FMD Status 



Evolution of progress along the PCP-FMD and WOAH 
official FMD status between 2012 and 2023.

Challenges of 
moving from 
Stage 2 to 
Stage 3

Notas do Presenter
Notas de apresentação
Link to PVS, movement control and vaccine security



Vaccines must already have a marketing authorisation (i.e. 
licensed/registered by at least one national competent authority)

A risk-based evaluation of evidence provided by the applicant in the 
prequalification evidence file (PEF) to demonstrate that the vaccine meets 
at least the minimum standards in the WOAH Terrestrial Manual with 
respect to the key properties of the vaccine that are essential for its safe 
and effective use. 

The level of assurance is rated from ‘Full’, through ‘Partial’ to ‘Incomplete’ 
to recognize that the level of assurance depends on the amount and 
quality of data provided. 

In the case of vaccines rated ‘Partial’ or ‘Incomplete’, the outcome of PQv 
does not call into question the evaluation performed by a national 
competent authority in qualifying the vaccine but only reflects that data 
has not been provided to EuFMD to demonstrate compliance with the 
minimum standards of the WOAH Manual. 

Aims to help users select 
appropriate vaccines – 
initially FMD

EuFMD initiative on vaccine prequalification



Core laboratories
Affiliates

Senegal

Australia

Core activities:
• FMDV detection and characterisation
• Collation, exchange and release of data
• Test improvement and harmonization

2023 Network Meeting, Winnipeg, Canada

WOAH/FAO FMD Laboratory Network

• Evaluating vaccine performance
• Review of FMD risks
• Support to GF-TADs regional RoadMaps

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

Netherlands
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Headline global events (2021/23)

WOAH Map – March 2023

Indonesia
May 2022
O/ME-SA/Ind-2001e

South Africa
FMD outbreaks due to 
SAT 2 and SAT 3 in 
provinces that were 
previously FMD-free

Namibia, Zambia, 
Malawi, 
Mozambique
2021-2022
O/EA-2

Tunisia, Algeria
Libya
2022 and 2023
O/EA-3
SAT2/V

Eastern Mediterranean
Dec 2021 – on-going
O/ME-SA/PanAsia-2ANT-10

Pool 2 
and Gulf States
2021+
O/ME-SA/SA-2018

SAT2/XIV
SAT1/I

Egypt (2022)
O/EURO-SA
A/EURO-SA

Russia / Kazakhstan
Dec 21 -Jan 2022
South Korea
May 2023
O/ME-SA/Ind-2001e



Update on SAT2/XIV

Di Nardo et al (in prep.)
Full genome sequences
TCS tree

• Full genome data supports at least two independent introductions of 
SAT2/XIV into the Middle East from East Africa

• New samples tested from Türkiye linked to cases in Iraq

• Vaccine trial (SAT2-Eri-98 and SAT2-Zim-83) in cattle conducted recently 
at Pirbright (funded by UK Defra and BI)

SAT2/XIV Other SAT2 
lineages

KEY

   

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



• Sequences/samples shared by 
ANSES 

• Associated with FMD outbreaks in 
cattle (December 2023)

• Characterised as SAT2/V

• Last detected in West Africa in 1991

North Africa:
Unexpected emergence of SAT2/V in Algeria

SAT 2 Eri-98 (BI) SAT2 ZIM-83 (BI) SAT2 Oman 2015 (BB)

Field virus
Heterolog
ous titre 
(log10)

r1

Heterolog
ous titre 
(log10)

r1

Heterolog
ous titre 
(log10)

r1

ALG/4/2023 1.58 0.70 2.07 0.40 2.52 0.42
ALG/6/2023 1.59 0.72 2.07 0.40 2.67 0.59

• SAT2/V real-time RT-PCR is under development



From where and how introduced?

Will they persist and cause problems?

Vaccines used in Europe and Asia not often tested for 
efficacy against S American field viruses. Thanks to 
PANAFTOSA for sending viruses to WRLFMD for 
matching tests.



Long distance spread of FMD

Cattle density map, Robinson et al., 2007                  

Long distance (trans-pool) FMDV movements (since 2015)
• Related to strain prevalence/emergence at source and transmission opportunities, new and old
• Impact/change regional FMD risks for FMD free and endemic countries and vaccine selection

New events 2021-24

Pool 1

Pool 2

Pool 3

Pool 4
Pool 5

Pool 6

Pool 7



Animal products: especially illegal movements

People: farm workers, tourists, military

Bioterrorism: 
Wild animals: wild 
pigs and deer 

Probability = risk x frequency
Millions of passengers travel between 
FMD-endemic and free countries every year

Risks for Transboundary Spread
Readiness for an exotic 
incursion?
• Vaccine supply (banks)
• Decision to vaccinate
• Diagnostic coverage





A/ASIA/Sea-97O/EURO-SA

SAT 1

O/CATHAY

O/ME-
SA/PanAsia

SAT 3
A/EURO-SA

Asia-1

----

Vaccine Antigen Prioritisation: Europe
SELECTING VACCINES

July 2021

NB: Analyses uses best available data, however there are gaps in surveillance and vaccine coverage data

Insufficient Data: A24 Cruzeiro [LOW];
C1 Oberbayern [LOW];
SAT2 SAU [HIGH];
SAT3 ZIM 2/83 [LOW]

Risk Profile:

Vaccine Coverage:

DEFINING RISK
Regional risks:

O-TUR/5/2009 [HIGH]
O-3039 [HIGH]
O1-Manisa [HIGH]
O1-Campos [HIGH]
O-BFS/1860 [LOW]
O-SKR/7/2010 [LOW]
O-TAW/98 [LOW]

A22 Iraq [HIGH]
A-Iran-05 [HIGH]

A-G-VII [HIGH]
A-Eritrea 98 [MEDIUM]
A-Malaysia 97 [HIGH] 

A-SAU 95 [LOW]
A-TUR/2006 [HIGH]

Asia1-Shamir [HIGH]
SAT 1 Rho/78 [MEDIUM]

SAT2-ZIM [MEDIUM]
SAT 2 Eritrea 3218 [HIGH]

Viral 
lineages:

40%

0%

The PRAGMATIST tool for regional/national 
vaccine prioritisation and vaccine bank managers

1. Define source 
risks

2. Review source 
viruses

3. Review vaccine 
matching

4. Select 
vaccines

Annual Lab 
Network 

Task

WRLFMD 

Bank 
Managers

Trade and 
risk experts

Vaccination 
regime

Vaccination 
coverage

Vaccine 
failure





Estimating cross-protection

Heterologous VNT can predict protection in a potency test

But multiple variables can affect this association



Serotype A

Serotype O



Opinion piece co-
authored by: 
• FAO
• EuFMD
• WOAH
• Network Laboratories (free 

and endemic)
• Vaccine companies



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

• Genotyping reports, Vaccine matching and 
Serotyping reports

• Other data sources:
• 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/) 

Further information……

Annual Report 2021

https://www.wrlfmd.org/ref-lab-reports
https://www.wrlfmd.org/ref-lab-reports
http://foot-and-mouth.org/
http://foot-and-mouth.org/
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