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Introduction to the OIE/FAO FMD 
Reference Laboratory Network Report 

 
 

The Network of OIE/FAO FMD Reference Laboratories 
has been established with two principal goals:  
 
(1) To understand global virus distribution and patterns 
and provide vaccine recommendations  
 
and  
 
(2) To Improve the quality of laboratory testing carried 
out by international and national reference 
laboratories.  
 
This requires sharing and joint evaluation of 
surveillance information from laboratory diagnosis, 
serotyping, genetic characterisation and vaccine 
matching tests and harmonisation of standards for 
diagnostic procedures.  
 
This report is divided into two parts providing an 
update on progress towards each of these goals. 
 
Additional information about the Network can be found 
at: http://www.foot -and-mouth.org/ 
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Information gaps, threats 

and vaccine 
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1.1 Executive Summary: 

 

Foot-and-mouth disease (FMD) is highly contagious, infects a wide variety of domestic 

and wildlife hosts and occurs as multiple non-cross-protective virus serotypes. Its presence 

restricts trade opportunities for endemic countries and poses a constant threat to those 

countries free of the disease. FMD viruses are not randomly dispersed throughout the 

world but are associated with particular ecological niches. The distribution is affected by 

cyclical upsurges in the prevalence of particular strains that may be associated with viral 

evolution, waning population immunity and/or opportunities presented by the increasing 

and more frequent movements of animals and their products. This can give rise to 

pandemic spread affecting new regions. Global surveillance for FMD is necessary to 

identify the current hazards and to predict heightened risk so that appropriate diagnostics 

and vaccines are available for detection and control. This requires sustained effort directed 

towards the monitoring of FMD outbreaks and ideally also of FMDV circulation and 

persistence, along with collection and characterisation of FMD viruses and integration of 

findings with associated epidemiological intelligence. This also then anticipates that 

decisions and actions enabling FMD control will be made by those with the power and 

influence to do so. Such an extensive effort requires a team approach encompassing 

national and international disease control services and their laboratories along with 

commercial vaccine and diagnostic providers. The OIE/FAO FMD Reference Laboratory 

Network is a vital contributor to the global control of FMD and provides opportunities and 

expertise for developing and sustaining laboratory capacity and capability, exchange of 

materials and technologies, harmonising approaches to diagnosis and supporting 

complementary research. Laboratories within the network regularly receive samples for 

FMD diagnosis from many parts of the world. The in-vitro antigenic properties of selected 

isolates are assessed for vaccine matching and nucleotide sequencing allows precise 

characterisation of new isolates and tracing of their origin by comparison with viruses held 

in virus collections. This analysis assists the monitoring of the óreal timeô emergence and 

spread of FMD virus globally. The clustering of FMD viruses into 7 virus pools, with 3 

pools covering Europe, the Middle-East and Asia, 3 pools covering Africa and 1 pool 

covering the Americas, is now enabling a targeted approach to be applied to the 

óProgressive Global Control of FMDô initiative overseen by the OIE and FAO and for 

which the FMD Network laboratories will play a pivotal role. The worldwide distribution 
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of the different serotypes and variants of FMD virus as compiled in 2012 and the 

associated activities of the network laboratories are presented in this document. 

 

1.2 Introduction  
 

Global surveillance for foot-and-mouth disease (FMD) aims to identify the current 

hazards and to predict heightened risk so that appropriate diagnostic tests and vaccines 

are available for their detection and control. This requires sustained effort directed 

towards the monitoring of FMD outbreaks and ideally also of FMD virus (FMDV) 

circulation and persistence, along with collection and characterisation of FMD viruses 

and integration of findings with associated epidemiological intelligence. Such extensive 

efforts require a sustained team approach encompassing national and international disease 

control services and their laboratories along with commercial vaccine and diagnostic 

providers.  

 

The work of international FMD reference laboratories in collecting and characterising 

FMDV isolates and the requirements and methodologies for vaccine selection has been 

reviewed (Ferris and Donaldson, 1992; Kitching 2000; Paton et al., 2005). FMDV is 

unevenly distributed throughout the world reflecting factors such as livestock density and 

species mix, patterns of husbandry, animal movement and trade, wildlife reservoirs and 

incentives and capacities for disease control. The virus exists as multiple serotypes and 

subtypes with absent or incomplete cross-immunity, likely differences in species 

predilections and modes of persistence and transmission, and with distributions that are 

partly based on historical and chance events. The situation is dynamic and complex and 

affected by viral evolution, waxing and waning host immunity and changing ecosystems 

and trading patterns. Despite the propensity and opportunities for spread of FMDV into 

new regions, comparisons of VP1 gene sequences of viruses submitted over many years 

do show a tendency for similar viruses to recur in the same parts of the world (Knowles 

and Samuel, 2003; Rweyemamu et al., 2008) and this presumably reflects some degree of 

either ecological isolation or adaptation. On this basis, the global pool of FMD viruses 

can be subdivided into seven óregional poolsô in which genetically and antigenically 

distinctive virus strains tend to occur within a defined region.  

 

The seven óRegional Poolsô referred to throughout this report are shown in Figure 3 and 

represent: 

Pool 1 ï Eastern Asia 

Pool 2 ï Southern Asia 

Pool 3 ï Eur -Asia 

Pool 4 ï Eastern Africa  

Pool 5 ï Western Africa 

Pool 6 ï Southern Africa  

Pool 7 ï South America 

   

Vi rus circulation and evolution within regional virus pools results in changing priorities  

for appropriately adapted vaccines. Periodically, viruses spread between pools and to free 

regions.  

 
Ferris NP, Donaldson AI. (1992) Rev Sci Tech.11(3):657-84. 

Kitching RP. (2000) Ann N Y Acad Sci. 916:139-46. 

Paton DJ, Valarcher JF, Bergmann I, Matlho OG, Zakharov VM, Palma EL, Thomson 

GR. (2005) Rev Sci Tech. 24(3):981-93. 
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Knowles NJ, Samuel AR. (2003) Virus Res.91(1):65-80. 

Rweyemamu M, Roeder P, Mackay D, Sumption K, Brownlie J, Leforban Y, Valarcher JF, Knowles NJ, Saraiva V. (2008) 

Transbound Emerg Dis. 55(1):57-72. 

 

1.3 Overview of the Global FMD situation in 2012 
 

 

In February 2012 outbreaks of FMD type SAT 2 (topotype VII) were reported in Egypt 

affecting many governorates and causing the deaths of many young cattle and Buffalo. 

This was the first known occurrence of this serotype in Egypt since 1950 and was 

suspected to have moved into North Africa following the óArab Springô with associated 

movements of people and animals into the region from further south. Related SAT 2 

viruses were also reported in Libya and the Palestinian Autonomous Territories, 

Retrospective analysis by WRLFMD
®

  identified a related virus in samples collected in 

2010 from Sudan. 

 

Following the loss of  its  OIE status as FMD free without vaccination in 2011 Bulgaria 

regained this free status on 31 August 2012.  In September 2011 Turkish Thrace also lost 

its status as FMD free with vaccination and this was regained with effect from 17
th
 

October 2012. 

 

The Republic of Korea continue their national vaccination campaign which is ongoing.  

 

Within endemically and sporadically infected parts of the world there have been upsurges 

of cases, sometimes leading to the submission of samples to reference laboratories and 

indicating an enhanced risk of collateral spread. The majority of viruses have been 

isolated from samples submitted from pools 1 and 3 which remain the major reservoirs 

for the FMD virus. In Southern America, only one sample collected from an outbreak in 

the previous year (2011) was submitted to a Network laboratory in 2012. This was from 

Paraguay and reported as serotype O with no wider FMDV circulation following the 

outbreaks in Paraguay and Ecuador in 2011.  

 

Figure 1.  OIE Member Countriesô official FMD status map 
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Figure 2.  FMD situation by country according to OIE, Jan-Jun 2012
1
 

 
 

 

 

 

Figure 3. FMD situation by country according to OIE, Jul-Dec 2012 

 
 

 

 

 

 

 

 

                                                         
1 The WAHID Interface provides access to all data held within OIE's new World Animal Health Information System (WAHIS): 

http://www.oie.int/wahis/public.php?page=disease_status_map&disease_type=Terrestrial&disease_id=1&empty=999999&sta_method=semester

ly&selected_start_year=2008&selected_report_period=1&selected_start_month=1&page=disease_status_map 
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Figure 4.  The conjectured status of FMD in 2012 showing approximate distribution of 

regional virus pools. 

 

 
Note on Pools 4-6: In Africa there are currently three FMD virus pools loosely defined as covering East 

Africa (pool 4), West Africa (pool 5) and Southern Africa (pool 6). There is some overlap between pools 

4 and 5. It has been suggested to extend pool 4 southwards to include Tanzania and to contract pool 6 to 

exclude that country.  

 

OIE information: taken from the following address on the OIE website 

 http://www.oie.int/animal-health-in-the-world/official-disease-status/fmd/lossreinstatement-of-status 

Restoration of "FMD free zone where vaccination is practised" status 

Turkey  

Subsequent to the suspension of the FMD free status on 6 September 2011, the 

Delegate of Turkey submitted a dossier on 31 August 2012 to the Director General 

requesting the recovery of the status of an FMD free zone where vaccination is 

practised in accordance with the relevant provisions of the OIE Terrestrial Animal 

Health Code (Terrestrial Code).                                                   

The Scientific Commission, by electronic correspondence amongst its members, 

considered the report and the recommendations of the ad hoc Group on evaluation of 

FMD status of Member Countries which met from 9 to 12 October 2012. Based on the 

documentation submitted and in accordance with Resolution No. 25 of the 80th General 

Session ñProcedures for Member Countries for the official recognition and maintenance 

of status of certain animal diseases and the endorsement of a national official control 

programme for foot and mouth diseaseò, the Scientific Commission concluded that the 

Thrace region of Turkey fulfils the requirements of the Terrestrial Code to regain its 

status of the FMD free zone where vaccination is practised as recognised by the OIE 
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World Assembly of Delegates in terms of Resolution No. XV in May 2010, with effect 

from 17 October 2012.  

Restoration of status "FMD free country where vaccination is not practised"  

Bulgaria 

Subsequent to the suspension of the FMD free status on 7 January 2011 following an 

outbreak of foot and mouth disease (FMD) in Kosti Village, province of Burgas, the 

Delegate of Bulgaria submitted a dossier on 29 May 2012 to the Director General 

requesting the re-instatement of the status of an FMD free country where vaccination is 

not practised in accordance with the relevant provisions of the OIE Terrestrial Animal 

Health Code (Terrestrial Code). The Scientific Commission for Animal Diseases met 

from 27 to 31 August 2012 and considered the report and the recommendation of the ad 

hoc Group on evaluation of FMD status of Member Countries as well as the additional 

information Bulgaria submitted to the OIE on 23 July 2012. Based on the 

documentation submitted and in accordance with Resolution No.25 of the 80th General 

Session ñProcedures for Member Countries for the official recognition and maintenance 

of status of certain animal diseases and the endorsement of a national official control 

programme for foot and mouth diseaseò, the Scientific Commission concluded that 

Bulgaria fulfils the requirements of the OIE Terrestrial Code to regain its status as a 

Member Country free from FMD where vaccination is not practised as recognised by 

the OIE World Assembly of Delegates in terms of Resolution No. X in May 1998, with 

effect from 31 August 2012. 

1.3.1 Summary Information from the WRLFMD
®

 Quarterly Reports for 2012 

 

 

Pools 1-3: Pool 1 ï Eastern Asia, Pool 2 ï Southern Asia, Pool 3 ï Eur-Asia 

 

 

Afghanistan: FMD type O PanAsia-2
ANT-10

 continues to circulate as does type A Iran-

05HER-10 and type Asia 1 Sindh-08 (newly designated name). 

 

Bahrain:  FMD type O PanAsia-2
ANT-10

 and type SAT2 IV/Ken-09 were detected in 

imported animals in quarantine. This was the first known occurrence of SAT 2 in 

Bahrain. A further FMDV type SAT2 IV/Ken-09 was detected in imported cattle 

sampled on 05/04/2012 on a quarantine farm in the Northern Governorate of Bahrain.  

 

Egypt: FMD type O viruses were isolated from three samples collected in 2011 and 

were genotyped as O/ME-SA/PanAsia-2. They were most closely related to a virus 

from Egypt in 2010. Four FMD type O viruses from samples collected throughout 

Egypt belonged to topotype EA-3 and were very closely related to viruses from Eritrea 

and Ethiopia, suggesting a recent introduction and widespread occurrence in Egypt. A 

similar virus has also been detected in Libya, close to the Egyptian border. 

 

FMD type A was detected in samples collected in 2010 and 2011. Genotyping showed 

these to belong to the ASIA topotype, Iran-05
BAR-08

 sublineage. A virus isolated from a 

single sample collected in 2012 belonged to the AFRICA topotype, sublineage G-IV
ISM-

12
. This was found to be most closely related to viruses from Sudan and Eritrea 
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suggesting yet another recent introduction of FMDV from sub-Saharan Africa. Three 

FMD type A viruses belonged to the AFRICA topotype, G-IV lineage and were closely  

related to viruses from Sudan in 2011, again suggesting a recent introduction of this 

lineage into Egypt. The samples came from Luxor and Giza, widely separated areas. 

 

FMD type SAT 2: Between 18/02/2012 and 26/03/2012, 43 outbreaks of FMD type 

SAT 2 were reported in Egypt affecting the governorates of Al Sharqia (Ash 

Sharqiyah), Alexandria (Al Iskandariyah), Beheira (Al Buhayrah), Dakahlia (Ad 

Daqahliyah), Damietta (Dumyat), Gharbia (Al Gharbiyah), Ismailia (Al Isma'Iliyah), 

Kafr el-Sheikh (Kafr Ash Shaykh), Luxor (Luxor), Minya (Al Minya), Monufia (Al 

Minufiyah), New Valley (Al Wadi Al Jadid), Qalyubia (Al Qalyubiyah), Sohag (Suhaj).  

 

This was the first known occurrence of this serotype in Egypt since 1950. 

 

It was found that the Egyptian viruses belonged to SAT2 topotype VII. However, 

within this topotype the VP1 sequences of the Egyptian viruses fell into 2 distinct 

lineages while the Libyan viruses were in a 3
rd
 distinct lineage. Each lineage differed by 

more than 10 percent of the nucleotides in VP1. One genetic lineage, designated 

SAT2/VII/Ghb-12, has been found in the Egyptian provinces of Faiyum, Gharbia, Giza, 

Kafr el-Sheikh, Minya, Monufia, Qalyubia, and Suez. The 2
nd

 lineage, named 

SAT2/VII/Alx -12, has been detected in Alexandria province. During April and May 

2012, six additional outbreaks of FMD type SAT 2 were reported in four Egyptian 

governorates: Damietta (2), Matrouh (2), Sohag (1) and Suez (1). Seven FMD type 

SAT 2 viruses (all from the north-east Delta area) belonged to topotype VII, Ghb-12 

lineage and were closely related to each other and to SAT 2ôs previously found to be 

widely distributed in Egypt.  

 

Hong Kong SAR (PR China): Three samples were received from pigs in Hong Kong 

on 25
th
 April 2012. FMDV genome was detected in two of the samples and the third 

was identified as FMDV type O by ELISA; however, no FMD virus was isolated in cell 

cultures and VP1 RT-PCR assays were negative. 

 

Iran : Two FMD type O sublineages were found in Iran, PanAsia-2
ANT-10

 and PanAsia-

2
FAR-09

. Similarly, two FMD type A sublineages were also detected Iran/05
HER-10

 and 

Iran/05
SIS-10

. FMD type Asia 1 Sindh-08 was also detected. Eleven samples, collected 

from various locations during June and July 20012, were received. Two were FMDV 

type O, both belonging to the ME-SA topotype, PanAsia-2 lineage; however, one 

belonged to the FAR-09 sublineage and the other to the ANT-10 sublineage. Five 

samples typed as FMDV A , all of which belonged to the Iran-05 lineage; five belonged 

to the AFG-07 sublineage while one belonged to the SIS-10 sublineage. Three samples 

typed as FMDV Asia 1 and belonged to the Sindh-08 lineage. 

 

Israel: An outbreak of FMD type O occurred in sheep on 18/03/2012 at Rahat, Beer-

Sheva, Hadarom. Genotyping showed the causative virus as O/ME-SA/PanAsia-2
ANT-10

. 

 

Kazakhstan & Kyrgyzstan: On 25/12/2011 and 26/12/2011 three outbreaks of FMD 

type O occurred in cattle and sheep in Urdzharsky, East Kazakhstan. No genotyping 

has been reported, however, results obtain by FGI-ARRIAH showed that previous 

outbreaks in the region belonged to O/ME-SA/PanAsia and were closely related to 

viruses from Vietnam and P.R. China (Guizhou) (see also the report on the Russian 

Federation below). Five outbreaks of FMD type O were reported in cattle and sheep 
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between 19/02/2012 and 27/02/2012 in South-east Kazakhstan (Dzhambul/Alma-Ata), 

close to the border with Kyrgyzstan. Two outbreaks of FMD type A were reported on 

the 15/02/2012 (cattle and sheep) and 19/02/2012 (cattle) in Moyinkumsky, Dzhambul. 

A further outbreak of FMDV type O occurred at Borovoe, Dmitriy, Borodulihinsky, 

East Kazakhstan on 30/05/2012. Six FMDV type O and two type A VP1 sequences 

were submitted to the public sequence databases on 12/03/2012 by the Ministry of 

Education and Science, Research Institute for Biological Safety Problems, Gvardeyskiy, 

Zhambyl oblast 080409, Kazakhstan.  

Phylogenetic analyses showed that the type O viruses belonged to two virus lineages: 

 

1. Zhambyl province, close to the Kyrgyzstan border. These viruses from Korday 

(May 2010), Tynali (May 2011), Akterek (February 2012) and Korday (February 

2012) belonged to the O/ME-SA/PanAsia-2 linage and formed a distinct sub-

lineage.  

2. East Kazakhstan province, close to where the borders of Russia, Mongolia and 

China meet. These viruses from Kurchum (August 2011), Urdzhar (December 

2011) belonged to the O/ME-SA/PanAsia linage and were closely related to viruses 

from Southeast Asia. 

 

The two type A sequences were from an unknown location in Kyrgyzstan (November 

2011) and Mainkum, Almaty province, Kazakhstan (Feb 2012). Both sequences were 

closely related to each other and belonged to the Iran-05
HER-10

 lineage, being most 

closely related to viruses from Afghanistan collected in 2011. 

 

Kuwait : FMD type O ME-SA/PanAsia-2
ANT-10

 was found in various parts of the 

country. 

 

Malaysia: Six FMD type O and three type A viruses were isolated from a batch of 18 

samples received from Malaysia. FMDV genome was detected by real time RT-PCR in 

a further eight samples and VP1 RT-PCRs were able to amplify type O and type A 

sequences from three and two of these sample, respectively. All nine type O VP1 

sequences belonged to the SEA/Mya-98 lineage, while all five type A sequences 

belonged to the ASIA/Sea-97 lineage. 

 

Pakistan: FMD type A Iran-05
HER-10

 and type Asia 1 Sindh-08 were detected. 

 

Palestinian Autonomous Territories: An outbreak due to FMD type SAT 2 was 

reported in cattle in Rafah, Gaza Strip (09/04/2012). Phylogenetic analysis showed this 

virus to belong to the SAT2/VII/Ghb-12 lineage and to be most closely related to 

viruses from Egypt in 2012. 

 

Peopleôs Republic of China: An outbreak of FMD type O was reported in cattle on the 

19/02/2012 at Gucheng, Pengyang, Guyuan, Ningxia. On 06/09/2012, a single outbreak 

of FMD type O was reported in cattle and pigs in Muyu, Bomi, Tibet. This was the 

only report of a new FMD outbreak received by the OIE during the reporting period. On 

the 19/11/2012 an outbreak of FMD type O was reported in pigs in Puwan New 

District, Dalian, Liaoning province (adjacent to the Democratic People's Republic of 

Korea). On 12/12/2012 another outbreak due to FMD type O was reported in pigs in 

Xinbei, Changzhou, Jiangsu province which lies on the east coast of China.  
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Russian Federation: Outbreaks of FMD type O occurred on 26/02/2012 (Village 

Usachevka, Khorol`sky raion, Primorskiy Kray in cattle, sheep and goats) and 

04/03/2012 (Village Pospelovka, Oktyabrsky raion, Primorskiy Kray in cattle). 

Nucleotide sequencing was carried out at FGI-ARRIAH and showed that the viruses 

belonged to the O/ME-SA/PanAsia genetic lineage and were closely related to the 

isolates involved in the FMD outbreaks in China and Eastern Kazakhstan in 2011. 

 

Saudi Arabia: Four samples collected in July 2012 from cattle in Durma near Riyadh 

were received. FMDV type O was isolated from all the samples and genotyping 

showed them to belong to the ME-SA topotype, PanAsia-2 lineages, ANT-10 

sublineage. 

 

Sri Lanka : Five FMD type O viruses collected from three Sir Lankan provinces 

between 2009 and 2012 were closely related to each other and to other Sri Lankan 

viruses previously submitted. The phylogenetic tree suggests that this unnamed linage 

has been in circulation in Sri Lanka since at least the late 1990ôs.  

 

Taiwan POC (Chinese Taipei):  

Peng-hu county 

19/01/2012: Some of the feeder pigs at a quarantine station, which were transported 

from Taiwan Island to Makung City, Penghu Island, were found with vesicular lesions. 

FMD type O virus was isolated but No genotyping has yet been reported. 

  

Kinmen county 

Three outbreaks of FMD type O were reported in pigs showing clinical disease on the 

island of Kinmen (close to the Chinese mainland) on 01/02/2012 and 07/02/2012 in 

Jinning Township and on 09/02/2012 in Jinsha Township. The gene sequence of the 

isolated virus from outbreak 1 shows serotype O SEA topotype. 

An FMD type O virus isolate, collected from a pig on 30/01/2012 in Jinning Township, 

Kinmen was received from Taiwan POC and shown to belong to the SEA/Mya-98 

lineage. Kinmen consists of a small archipelago of several islands which lie very close 

to mainland China. This is the first report of this topotype/lineage in Taiwan. 

 

Main island 

Six outbreaks of FMD type O have been reported, all in clinically healthy pigs and 

based on serology only. These all occurred on the Taiwan main island: 18/02/2012 in 

Jhushan Township, Nan-T'ou; 16/02/2012 in Yanshuei District, T'ai-Nan; 18/02/2012 in 

Yanshuei District, T'ai-Nan; 01/03/2012 in Jiaosi Township, I-Lan; 06/03/2012 in 

Jhutian Township, P'ing-Tung; and 30/03/2012 in Erlin Township, Chang-Hua. No 

genotyping has yet been reported.  

 

An outbreak of FMD type O was reported in pigs in Wandan Township, P'ing-Tung on 

01/05/2012. This was detected by serology and no virus was isolated or detected by RT-

PCR. On the 24/09/2012 and 03/10/2012 two outbreaks of FMD type O were reported 

in pigs in Yuanshan Township (Outbreak 2), I-Lan County. Subsequently, on 

23/11/2012 a third outbreak was reported in pigs in Dongshih Township, Yun-Lin 

County. The later outbreak was confirmed as FMD type O only by serology. No 

genotyping has been reported on the first two outbreaks.  

 

Thailand:  The receipt of two FMD type A VP1 sequences from the Thailand Regional 

Reference Laboratory indicated the continued presence of the Sea-97 lineage. Four 
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FMD type O and 19 type A viruses were isolated from a batch of 24 samples received 

from Thailand (collected in 2011 and 2012). Two type O viruses belonged to the ME-

SA/PanAsia lineage while the other two belonged to the SEA/Mya-98 lineage. All 19 

type A viruses belonged to the ASIA/Sea-97 lineage. 

 

Turkey: FMD type O PanAsia-2
ANT-10

 and type A Iran/05
SIS-10

 were detected. FMD 

type Asia 1 Sindh-08 continues to cause outbreaks. 

 

United Arab Emirates: FMD type O ME-SA/PanAsia-2
ANT-10

 was found in a single 

sample. 

 

Vietnam: FMD viruses isolated from samples collected in 2011 and 2012 were 

identified as O ME-SA/PanAsia. Three FMD type O viruses from the south of Vietnam 

(collected in April and November 2012) belonged to the ME-SA topotype, PanAsia 

lineage. They were closely related to each other and to other viruses circulating in 

Southeast Asia. Six FMD type A viruses (collected in October 2012 in Ho Chi Minh 

City) belonged to the ASIA topotype, Sea-97 lineage and were closely related to each 

other and to viruses from Thailand and Malaysia from 2011-2012. Two older samples 

(from 2008) contained, in one case FMD type O ME-SA/PanAsia and in the other case 

O CATHAY. 

 

Pools 4-6: Pool 4 ï Eastern Africa, Pool 5 ï Western Africa, Pool 6 ï Southern Africa 

 

Botswana: A new FMD type SAT 2 outbreak was reported in cattle at Matsebe Crush, 

Ngami, Ngamiland, Maun on 23/05/2012. Partial VP1 sequence data received from the 

Botswana Vaccine Institute showed this outbreak to be due to topotype III. Twenty-one 

FMDV SAT 2 viruses (received from the BVI) from outbreaks in the Maun Veterinary 

District (Matsebe Crush, Spanplek Crush and Nokaneng) all belonged to topotype III, 

but those from Matsebe Crush and Nokaneng could be distinguished from those from 

Spanplek Crush suggesting the presence of two distinct evolutionary lineages in the 

district.  

 

Eritrea:  Eighteen samples, collected from cattle and pigs during November and 

December 2011, were received. FMDV type O was identified in 15 samples, although 

only 14 of these were isolated in cell cultures. Genotyping showed that these 14 viruses 

belonged to the EA-3 topotype, but could be divided into three unnamed lineages. No 

virus was detected in three samples. 

 

Ethiopia: FMD type O EA-3 was found, however, the single isolate from the Tigray 

region belonged to a lineage distinct from viruses found in the centre of the country. 

Fifteen samples, collected from cattle and sheep between January and June 2012, were 

received. Seven samples were typed as FMDV O , but only six were isolated in cell 

cultures. These six isolates were identified as the EA-3 topotype. FMDV genome was 

detected in four samples. No virus was detected in four samples. 

 

Kenya: Six FMD type O, one type SAT 1 and six type SAT 2 viruses were isolated 

from a batch of samples received from Kenya. All additional samples typed as SAT 2, 

but no virus was isolated in cell culture and the VP1 RT-PCR was negative. All six type 

O viruses belonged to the EA-2 topotype, the SAT 1 virus belonged to topotype I and 

all six SAT 2 viruses belonged to topotype IV. All these topotypes are endemic in 

Kenya. 
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Libya:  Between 18/12/2011 and 12/02/2012, 23 outbreaks of FMD type O were 

reported in cattle (and some sheep) in Benghazi, Derna, Khoms, Misrata, Zawiya and 

Zlitan. The VP1 sequences of 11 viruses isolated at the WRLFMD
®

 were determined 

and shown to be O/ME-SA/PanAsia-2
ANT-10

. On 11/02/2012 FMD type SAT 2 was 

found at Abuatni, Benghazi. VP1 genotyping of three virus isolates showed them to 

belong to SAT 2 topotype VII, lineage Lib-12. This is the same topotype that occurred 

in Libya in 2003, but the two lineages differ by 8.8%. The 2003 virus has been 

designated as lineage Lib-03. In April, three outbreaks of FMD type O were reported: 

a. 18/04/2012: Alnjela (Enjela), Tarabulus (Tripoli) in cattle. 

b. 17/04/2012: Alhwari (Al Hawari), Benghazi in sheep/goats. 

c. 30/04/2012: Altalhia, Benghazi in cattle. 

 

The Enjela (Tripoli) outbreak was caused by O/ME-SA/PanAsia-2
ANT-10

 and was 

closely related to viruses which had occurred in Libya between 2010 and 2011. The Al 

Hawari (Benghazi) outbreak was caused by O/EA-3 and was closely related to viruses 

from the Tigray Region of northern Ethiopia (sampled in November 2011). This is the 

first record of the EA-3 topotype in Libya. 

 

Namibia: Following two outbreaks of FMD type SAT 1 in the Caprivi Strip in 

November and December 2011, two further outbreaks of the same serotype were 

reported in cattle on the 18/12/2011 (Ngoma Crushpen, Caprivi) and 05/01/2012 

(Ikumwe Crushpen, Caprivi). It has been reported that both outbreaks were as a result 

of illegal movement of cattle from Masikili area. 

 

South Africa:  Two outbreaks of FMD type SAT 2 were reported, three months apart, 

in cattle in Mbombela, Mpumalanga (30/12/2011) and Bushbuckridge, Mpumalanga 

(04/04/2012). Five outbreaks of FMD type SAT 2 were reported in cattle between the 

4
th
 and the 30

th
 April at Bushbuckridge, Mpumalanga. These were all within the 

surveillance zone of South Africa's FMD control zone. Cattle in this zone are 

vaccinated against FMD. No genotyping information is available. 

 

Sudan: Twenty-five samples, collected from cattle between December 2009 and 

November 2011 were received. Five were typed as FMDV O  and belonged to the EA-

3 topotype. Five were typed as FMDV A  and all belonged to the AFRICA topotype, G-

IV lineage. A single sample (from 2010) was identified as FMDV SAT 2 and belonged 

to topotype VII, lineage Alx-12. This lineage was also identified in a single sample 

from Alexandria, Egypt in 2012. No virus was detected in 14 samples. 

 

Tanzania: FMD type SAT 2 topotype IV was detected in the north of Tanzania, from 

samples collected in 2011. Two FMD type O viruses (from Arusha) belonged to the 

EA-2 topotype and were closely related to each other and next most closely related to 

viruses from Kenya in 2010-2011. Two FMD type A viruses (also from Arusha) 

belonging to the AFRICA topotype, G-I lineage, were identical to each other and 

related to viruses from Kenya and Tanzania in 2008-2009 and viruses from the DR 

Congo in 2011. Eight FMD SAT 1 viruses from Manyara belonged to topotype I 

(NWZ) and were related to older viruses from Tanzania and Kenya (1999-2011). 

Seventeen FMD type SAT 2 viruses (14 from Mara and three from Manyara belonged 

to topotype IV and were closely related to viruses from Tanzania and Kenya in 2011.  
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Zambia: An outbreak of FMD type SAT 2 was found on 24/01/2012 in cattle in the 

Mwamba Kaka area, Mbala District, Northern Province. Partial VP1 sequencing was 

performed by the BVI and analysis performed at the WRLFMD
®

. The virus was shown 

to belong to SAT 2 topotype IV and to be most closely related to viruses isolated in the 

north of Tanzania in 2011. 

 

Zambia: Two FMDV SAT 2 samples (received from the BVI) from an outbreak in 

Mbala, Northern Zambia in February 2012 belonged to topotype IV and were closely 

related to viruses from Tanzania (2011-2012). Four FMDV SAT 1 viruses from 

outbreaks in the Kazangula area in June 2012 belonged to topotype III (WZ) but were 

not closely related to other SAT 1 viruses. 

 

Pool 7: South America 

 

No new outbreaks of FMD were reported in the region. 
 

Uncharacterised FMD viruses 

A number of outbreaks have occurred where samples have not been sent to the WRLFMD
®

. It is probable 

that the countries involved have performed their own genetic characterisation; however, through the 

OIE/FAO FMD Reference Laboratory Network we would also like to encourage the submission of 

samples (or complete VP1 sequences) to the WRLFMD
®

. 

 

An up-to-date list and reports of FMD viruses characterised by sequencing can be found at the following 

website: http://www.wrlfmd.org/fmd_genotyping/2012.htm. 

 

 

1.3.2 Information gaps 

 

Submission of samples from endemic regions has continued to be mainly in response to 

increased number or severity of outbreaks, although in some cases there are proactive 

projects promoting sample submission. Reactive sampling provides an incomplete survey 

of the global virus pool and often lacks context in the form of information on the history 

accompanying the samples. Nevertheless, the bias towards things that are out of the 

ordinary may be helpful in providing early warning for new epidemics. It is hoped that 

there will be growing uptake of regional FMD control schemes following the 

endorsement and continuation of the OIE/FAO Progressive Control Pathway FMD 

initiative under the Global Framework for eradication of transboundary animal diseases 

which received unanimous backing at the 2
nd

 Global Control for FMD meeting in 

Bangkok in June 2012 from all OIE member states. The progressive control pathway 

(PCP) tool will be an essential aid to countries that are currently endemically infected 

with FMDV and intend to carry out surveillance to identify the types of virus present and 

the extent of infection.  

 
The main gaps in knowledge about the global distribution of FMDV come from countries 

without control schemes, especially in sub-Saharan Africa and in southern and central 

Asia. However, the OIE/FAO FMD Reference Laboratory Network has consistently 

identified a lack of óreal timeô virus information coming from PR China and India which 

the network is attempting to address. PR China now report all new outbreaks 

immediately to the OIE.  

 

 

 

http://www.wrlfmd.org/fmd_genotyping/2012.htm
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1.3.3 Threats 

 

The greatest diversity of FMD viruses are in Africa and there are relatively few vaccines 

available that have been developed to protect against current African strains. Vaccines 

used in Africa may also lack stability and potency contributing to poor protection and 

increasing the threat of spread of outbreaks in the region and beyond. Historically, FMD 

viruses have rarely spread out of Africa, apart from sporadic incursions into the Middle 

East. However, changing patterns of global travel and the more recent increased 

movement of refugees may alter this risk. This risk was highlighted in 2012 by the spread 

of serotype SAT 2 through North Africa into Egypt, Libya and Palestine Autonomous 

Territories most likely due to the movement of people and animals as a result of the 

óArab Springô. 

Despite growing efforts to control FMD in India and China and the prospect of a 

reducing incidence of infection within their very large livestock populations, FMD 

viruses continue to circulate both in these countries and regionally. Therefore, Asia 

remains an important reservoir for serotypes O, A and Asia 1. FMD viruses have 

traditionally spread from Southern Asia, threatening FMD-free regions to the north and 

west in Central Asia and Europe. In fact, Asia has been the main source of outbreaks 

affecting the Middle East and Europe in the last twenty years (Valarcher et al., 2008; 

Knowles et al., 2012). There is also a continued possibility of spread of FMDV through 

countries of the former Soviet Union into Europe and China and from Indo-China into 

northern and eastern neighbours. Vaccine strains developed locally to control FMD 

within Asia are not maintained within European vaccine banks and are often not tested by 

laboratories outside the region for vaccine matching against other circulating strains. 

 

The incursions into the Middle East and North Africa of the O PanAsia 2 and A Iran 05 

strains have continued and these still present a significant threat for further spread 

including to the west into Europe, and northwards into countries of the former Soviet 

Union.  

 

In 2012, serotype Asia 1 has remained and spread in the Middle East and parts of Asia 

following its arrival in 2011. Asia 1 was reported in  Iran, Turkey as well as Pakistan and 

Afghanistan, and the risk of Asia 1 spreading further westward should be borne in mind 

especially with the large number of outbreaks reported in Turkey in 2012. Importantly, a 

consistent pattern of poor matching of current isolates with Asia 1 Shamir and other 

commercial vaccines was observed. Therefore, in mid-2012 WRLFMD
®

, Pirbright, 

carried out a vaccine trial with Asia 1 Shamir high potency (emergency strength) vaccine 

for  the EU vaccine bank. Challenge of vaccinated cattle was with a recent Turkish 

isolate of Asia 1 which did not match in laboratory tests with Asia 1 Shamir (publication 

in preparation). The extremely important result was that óhigh potencyô emergency 

vaccine protected all animals challenged with a current field isolate of Asia 1, thus 

allaying fears of a complete vaccine  failure, however, WRLFMD
®

 are keeping a very 

close watch on the occurrence of further Asia 1 outbreaks. 

 

In South America, Ecuador and Venezuela are the two countries which  remain endemic, 

representing a threat to the cattle population in the areas free with or without vaccination 

in South America. Virus O1 is still circulating in Ecuador and Venezuela as well as virus 

A24 in Venezuela. One sample from Paraguay was reported as serotype O in 2012.  

 

The identification towards the end of 2010 and in 2011, of a variant type O virus in 

Ecuador, necessitated the development of a revised strategy for FMD control. FMD Virus 
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serotype C has not be reported since 2004 in the Amazon region from Brazil. In the early 

2000ôs, reintroduction of virus type O occurred in the common border regions of 

Paraguay, Bolivia, Argentina and Brazil. As a consequence, a High Surveillance Zone 

was defined in the area and extensive sero-sampling for viral activity studies are being 

implemented in a joint programme between the four countries. The generally improving 

situation in South America may give rise to a reassessment of strain priorities for vaccine 

banks held by FMD-free countries elsewhere.   

 

1.4 Vaccine recommendations 

 

These take two forms. Regional recommendations are given in section 1.5, whilst the  

WRLFMD
®

 recommendations for FMD free countries are given in section 1.7.  

 

Continuous molecular and antigenic characterisation of field viruses remains of utmost 

importance to generate intelligence and to inform rapid development of new vaccines that 

will provide coverage for specific regions. Regional vaccine selection does not always 

investigate whether vaccines produced elsewhere would be suitable, or conversely 

whether locally produced vaccines would have a wider application. This underscores the 

need for greater cooperation between the work of different regional reference laboratories 

and highlights the importance of the OIE/FAO FMD reference laboratory network and its 

role within the global plan to control FMD. Commercial and national restrictions can 

prevent exchange of vaccine strains between reference laboratories and this lessens 

opportunities to evaluate the applicability of different vaccines to different regions. 

Harmonisation of local vaccine selection procedures is a priority so that results obtained 

in one laboratory can be extrapolated to other situations. Different manufacturing and 

licensing standards for vaccines also hinders the possibility for sharing of vaccines 

between regions.  

 

Matching tests to check the antigenic suitability of vaccines to protect against circulating 

strains continue to reveal gaps in cover against SAT serotypes, and particularly important 

progressively towards the end of 2010 and through 2011 against serotype O PanAsia 2 

isolates. There is still an urgent need for the development of new SAT vaccine strains 

with good immunogenicity, adaptation to suspension cultures of BHK-21 cells and post-

inactivation stability. Following the introduction of the new O PanAsia 2 vaccine from 

Intervet/MSD in late 2010, the ability of this vaccine to match with field isolates has been 

carefully monitored throughout 2011 and 2012. Laboratory vaccine matching test results 

clearly show that this new vaccine shows a good match with more than 90% of field 

samples tested at WRLFMD
®

 in 2011 and 2012.  Vaccines containing antigens from this 

lineage have been added to the high priority section of the vaccine recommendations 

from WRLFMD
®

 (see vaccine section). 

 

As well as improving the efficacy, stability and safety of  production, research on FMD 

vaccines is still urgently required to establish a better understanding of the vaccine 

coverage required for protection under different livestock systems and to improve 

alternatives for potency testing of vaccine batches. Further research is also needed to 

improve vaccine selection methods. Importantly there is still an urgent need to monitor 

existing vaccination programmes carefully to ensure pre vaccination quality and potency 

and then downstream effective delivery and post vaccination monitoring of vaccinated 

stock. This is still woefully inadequate in many regions. It is anticipated that efforts 

directed through the OIE/FAO Global Plan for the control of FMD will address these 

shortcomings.  
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1.5 Regional situation 
 

1.5.1 Pool 1: EASTERN ASIA 

 

Network labs receiving samples in 2012  

Laboratory Sample Nos. Countries of origin 

WRLFMD
®

 78 Hong Kong, Malaysia, 

Thailand, Vietnam 

RRLSEA 49 (*5,722 Thailand) Cambodia & Thailand 

LVRI  84 (
#
7000 & *12000 PR 

China) 
PR China 

(* = serum samples and # = OP fluid) 

 

Indonesia, Singapore, Brunei and the island states of Malaysia remained FMD-free 

without vaccination.  

 

No outbreaks of FMD have been reported from the Philippines since 2005 and the 

country was recognised as officially free of FMD in May 2011 at the OIE general 

session. 

    

PR China: In PR China, 5 outbreaks have been reported in 2012 by LVRI (Figure 5.). 

No outbreaks of A or Asia 1 serotype were reported this year. All  outbreaks were of 

serotype O, 3 were SEA topotype Mya-98 lineage and 2 were ME-SA topotype PanAsia 

lineage. VP1 sequencing showed that these viruses were closely related to other viruses 

circulating in the SEA region. 

 

Number of samples collected 

¶ 69 suspected samples detected, 10 positive and 59 negative. 

¶ ~7000 O/P fluid  and tissue samples were tested with RT-PCR/ Q-PCR for 
routine survey and emergency. 

¶ 60 Vp1 sequences  and CG for epidemic strain or isolations. 

¶ ~12,000 serum tested by LPBE and 3ABC ELISA for SP and NSP antibody  

 

Information from LVRI PR CHINA  

 

Details associated with the cases confirmed by LVRI are shown in Figure 5 below: This 

information has been submitted directly by LVRI.  
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Figure 5. Map of China showing regions with reported outbreaks of FMD.  

 

 

 
 

 
Molecular Epidemiology of FMD viruses in PR China 2012 

 

 

Å Both Mya-98 and PanAsia strains of FMD sequences from PR China showed a close 

relationship with those sequences from other outbreaks in Southeast Asia such as 

Vietnam, Cambodia and Thailand. 

Å Mya-98 and PanAsia strains came from SEA region. 

Å No other topotype strains (CATHAY) or PanAsia-2 strain were found in PR China 

mainland. 
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Figure 6. Serotype O Mya-98  

 

 

 
 

 

 

 

 


