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OutlineOutline

• FMD situation
• Control measures

– Surveillance
– Vaccination
– Animal Movement management
– Communication and public awareness





FMD Status of South East Asia

FMD Free Zone

FMD Infected Areas



OIE Recognised FMD Free OIE Recognised FMD Free 
without Vaccinationwithout Vaccination

• FMD Free countries
– Brunei Darussalam
– Indonesia
– Singapore

• FMD Free zones
– Malaysia (zones on Sabah and Sarawak
– Philippines (zones on Mindanao, Visayas, 

Masbate and Palawan)



Traditionally FMD Free countries Traditionally FMD Free countries 
in the Pacific in the Pacific 

• Timor Leste
• Papua New Guinea
• Fiji
• Vanuatu
• . . . . and other South Pacific Islands



Livestock Production Systems of Livestock Production Systems of 
FMD susceptible speciesFMD susceptible species

• Cattle and Buffalo
– Mainly small holder
– Mostly used for draft power
– Very few dairy animals

• Pigs 
– Majority is smallholder
– Significant commercial farms in 

Thailand, Vietnam and 
Philippines

• Goats and Sheep
– Mainly smallholder
– Significant population in Central 

Myanmar



FMD serotypes in Southeast AsiaFMD serotypes in Southeast Asia

• Serotype O
– the most common with 3 topotypes 
– SE Asia, Pan Asia and Cathay

• Serotype A
• Serotype Asia 1
• Serotype C

– Present in the Philippines from 1976 to 
1995.

– Never reported in other countries in SE 
Asia



Serotype Serotype OO
• South East Asia 

– indigenous in mainland Southeast Asia
– The common FMDV in Myanmar, Thailand, 

Malaysia, Lao PDR, Cambodia and Vietnam
– Two distinct lineages 

• Cambodia 94
• Myanmar 98

– Most common during the past 3 years
– Caused  major epizootic in Vietnam in 2006



Serotype Serotype OO
• Pan Asia

– introduced in late 1990s
– major epizootics in Vietnam in 2000 and 

also in southern part of Lao PDR( 
Savanaket province)

– Confirmed in Cambodia (2000)Malaysia 
(2000), Thailand (1999)



Serotype Serotype OO
• Cathay (pig adapted)

– The only serotype found in the Philippines 
since 1995 (probably introduced  in late 
1994); last outbreak in Dec 2005 

– confirmed in Vietnam 1997 to present
– confirmed in Thailand and Malaysia in 

2005



Serotype Serotype AA
• Asian topotype
• Indigenous in the region
• Present in Thailand (yearly outbreaks)
• First reported in Malaysia in 2003 and 

in Vietnam in 2004
• Sporadic in Lao ( 2003 and 2006/2007)
• Yearly outbreaks in Cambodia since 

2006



Serotype Serotype Asia 1Asia 1
• Indigenous in the region
• Sporadic outbreaks in Myanmar and 

Vietnam
• Not seen in Thailand, Lao PDR, 

Malaysia and Cambodia since 2000



FMD Serotypes in 2008FMD Serotypes in 2008
Serotype A Serotype O



FMD Serotypes in 2007FMD Serotypes in 2007
Serotype OSerotype A



FMD serotypes in Southeast Asia
Country 2002 2003 2004 2005 2006 2007 2008

Cambodia ??? ??? ??? ??? O, A O, A O,A

Indonesia NO OUTBREAK

Lao PDR O O, A O O A O, A O

Malaysia O O, A O, A O O, A O O, A

Myanmar O O O O, Asia 1 O O O

Philippines O O O O
NO 

OUTBREAK

Thailand O, A O, A O, A O, A O, A O, A O, A

Viet Nam
O O O, A O, A, 

Asia 1
O, A,
Asia 1

O, 
Asia 1

O, A,
Asia1 

Reference: SEAFMD Monthly Outbreak Report



FMDV FMDV OO topotypestopotypes

Country 2004 2005 2006 2007 2008

Cambodia ??? ??? PanAsia SEA (Mya 98)

Lao PDR
PanAsia SEA (Mya 98) SEA (Mya 98)

Malaysia

Myanmar SEA (Mya 98) SEA (Mya 98) SEA (Mya 98)    
PanAsia 

SEA (Mya 98) SEA (Mya 98)

Thailand SEA (Mya 98) SEA (Mya 98)
Cathay (Hkn 94)

SEA (Mya 98) SEA (Mya 98) SEA (Mya 98)

Vietnam SEA (Mya 98)
PanAsia
Cathay (Hkn 94)

SEA (Mya 98)
Cathay (Hkn 94)  

Source:  Regional Reference Laboratory for Foot and Mouth Disease Virus in  South East Asia, Pakchong, Thailand



Serotype O PanAsiaSerotype O PanAsia

Source: http//www.wrlfmd.org



Serotype O PanAsiaSerotype O PanAsia

Source: http//www.wrlfmd.org



Serotype O Cathay topotypeSerotype O Cathay topotype

Source: http//www.wrlfmd.org



FMDV type O in South East Asia  2008 

SEA = South East Asia, ME-SA  = Middle East-South Asia
*RRL = Regional Reference Laboratory for Foot and Mouth Disease 
Virus in 

South East Asia
Others sample code = Submitted to the GenBank databases

Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09

O/HKN/4/2001
O/HKN/1/2002

O/HKN/2/2003
O/HKN/12/2004
O/HKN/1/94 (AJ303495)

O/VIT/2/99
O/VIT/13/2002 (DQ165025)

O/PHI/13/95
O/TAW/83/97

O/TAW/81/97
O/VIT/3/2004 (DQ165034)

O/VIT/2/2004 (DQ165033)
O/PHI/2/2004 (DQ164956)
O/PHI/5/99

O/PHI/5/2000 (DQ164947)
OPN/TAI/reference strain (*RRL)
O/CAM/4/2000
O/LAO/2/2000

O/SKR/1/2000
O/SYR/1/2002

O/MAY/6/2003
O/LAO/30/2003

O/CAM/12/94 (AJ294907)
O/CAM/11/94 (AJ294906)

O/TAI/189/87reference strain (*RRL)
O/MYA/7/98 (DQ164925)

O/LAO/4/2001
O/TAI/7/2008 (*RRL)

O/TAI/5/2008 (*RRL)
O/TAI/45-2/2008 (*RRL)

O/TAI/60/2008 (*RRL)
O/TAI/55/2008 (*RRL)

O/TAI/44/2008 (*RRL)
O/TAI/75/2008 (*RRL)

O/TAI/66/2008 (*RRL)
O/TAI/43/2008 (*RRL)

O/MYA/1/2008 (*RRL)
O/TAI/40/2008 (*RRL)
O/TAI/42/2008 (*RRL)
O/TAI/41/2008 (*RRL)

0.02 %

Cathay

SEA

ME-SA

Hkn94strain

Cam94strain

Mya98strain

PanAsia strain



EURO-SA = Europe-South America, WA-EA  = West Africa-East 
Africa
*RRL = Regional Reference Laboratory for Foot and Mouth 
Disease Virus in 

South East Asia

A/Arg/87/Castellanos(AJ306222)
A/Arg/87/Castellanos-A81(U62263)

A/Col/76/Cundinamarca-A27(K03341)
A/KEN/37/84(AF023526)

A/IND78/96(AF136370)
A/Hol/Holland-A10(M20715)

A/CAR/vdi/044/66(AY254439)
A/CAM/mki/099/01(AY254409)

A/CAR/15/2000(AY254413)
A/CAM/dam/112/06(AY254407)
A/CAM/dma/112/01(AY254405)

A/IND99/87(AF136371)
A/IND/99/87(AF136371)

A/IND396/88(AF136359)
A/SAU/12/86(M38458)

A/IND7/88(AF136369)
A/GAM/51/98(AF390862)

A/IND/86/86(AF390670)
A/IND17/77(AF136351)

A/IND145/87(AF136348)
A/IND/A22/India/17/77(AF204108)

A/CHI/NM/EL/60(AJ131663)
A/CHI/NM/XZ/64(AJ131664)

A/CHI/GS/LX/62(AJ131666)
A/CHI/XJ/KT/58(AJ131665)

A/TAI/132/reference strain (*RRL)
A/TAI/118/87/reference strain (*RRL)

A/TAI/Sakol/reference strain (*RRL)
A/CAM/4/2008 (*RRL)

A/TAI/54/2008 (*RRL)
A/TAI/73/2008 (*RRL)
A/TAI/62/2008 (*RRL)

A/TAI/34/2008 (*RRL)
A/TAI/23-1/2008 (*RRL)

A/TAI/22-1/2008 (*RRL)
A/TAI/16-1/2008 (*RRL)
A/TAI/20/2008 (*RRL)

A/TAI/71-2/2008 (*RRL)
A/TAI/47-1/2008 (*RRL)
A/TAI/47-2/2008 (*RRL)
A/TAI/53/2008 (*RRL)
A/TAI/63/2008 (*RRL)
A/TAI/67/2008 (*RRL)
A/TAI/65/2008 (*RRL)
A/TAI/70/2008 (*RRL)
A/TAI/68/2008 (*RRL)
A/TAI/78/2008 (*RRL)
A/TAI/77/2008 (*RRL)

0.02 %

EURO-SA

ASIA

WA-EA

Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09

FMDV type A in South East Asia  2008 



FMDV type Asia 1 South East Asia  2005-2006  
Asia1/HKN/1/2005(DQ121114)
Asia1/HKN/2/2005(DQ121115)

Asia1/TAJ/1/2004(DQ121402)
Asia1/TAJ/2/2004(DQ121403)

Asia1/PAK/1/2004(DQ121128)
Asia1/PAK/69/2003(DQ121127)

Asia1/PAK/30/2002(DQ121124)
Asia1/PAK/31/2002(DQ121125)

Asia1/IRN/31/2004(DQ121121)
Asia1/IRN/10/2004(DQ121119)
Asia1/IND/390/97(AF392940)

Asia1/IND/278/99(AF392934)
Asia1/IND/82/96(AF390705)

Asia1/PAK/20/2003(DQ121126)
Asia1/IRN/58/99(DQ121122)

Asia1/TUR/10/99(DQ121131)
Asia1/GRE/2/2002(DQ121113)

Asia1/MYA/2/2001(DQ121123)
Asia1/IND/673/2003(DQ101240)

Asia1/IND/388/2004 (DQ101235)
Asia1/IND/139/02(DQ101242)
Asia1/BHU/27/2002(DQ121111)

Asia1/IND/165/2004(DQ101238)
Asia1/VIT/1/2006 (*RRL)

Asia1/VIT/2/2006 (*RRL)
Asia1/VIT/3/2006 (*RRL)

Asia1/VIT/4/2006 (*RRL)
Asia1/MYA/1/2005 (*RRL)

Asia1/TAI/1/98 (DQ121129)
Asia1/85/TAI/reference strain

Asia1/IRN/25/2004(DQ121120)
Asia1/AFG/4/2001(DQ121110)

Asia1/IND/18/80(DQ121116)
Asia1/IND/15/81(DQ121117)

Asia1/HeB/China/1/2005(EF187274)
Asia1/JiangSu/CHA/2005(DQ156527)

Asia1/Beijing/China/2005(EF185303)
Asia1/QH/China/2005(EF187272)

Asia1/Amursky/RUS/2005(DQ121401)

0.02 %

*RRL = Regional Reference Laboratory for Foot and Mouth Disease Virus in 
South East Asia

Others sample code = Submitted to the GenBank databases 
(http://www.ncbi.nlm.nih.gov/) Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09



FMD outbreaks in Southeast AsiaFMD outbreaks in Southeast Asia
Country 2002 2003 2004 2005 2006 2007 2008

Cambodia 63 30 35 54 53 5 42

Indonesia NO OUTBREAK

Lao PDR 27 119 93 4 119 20 36

Malaysia 31 16 35 69 89 98 146

Myanmar 32 8 28 18 43 17 11

Philippines 270 266 123 43 NO OUTBREAK

Thailand 162 399 219 117 47 35 52

Viet Nam 36 33 47 51 1326 196 153

Total 621 871 585 356 1677 371 440

Ref: SEAFMD Country Reports



Temporal DistributionTemporal Distribution
• Seasonal pattern 

– peak during rainy season (June to September)
– Cambodia, Lao PDR, Myanmar

• Festivals
– Malaysia and South of Thailand (October to 

January)
– Vietnam  (increase before and after Tet festival)

• Sporadic epizootics 
– Lao PDR



Species affectedSpecies affected
• Cambodia – mainly cattle and buffalo
• Lao PDR – mainly cattle and buffalo

– there were some pigs affected in early 2000 
epizootic of PanAsia

• Malaysia – mainly cattle and buffalo
• Myanmar - mainly cattle and buffalo
• Thailand - mainly cattle and buffalo; very few 

pigs reported
• Vietnam – Cattle, buffalo and pigs 



SOURCES OF OUTBREAKSSOURCES OF OUTBREAKS

Cambodia Unknown
Lao PDR Animal movement, unknown
Myanmar Contact with infected 

neighborsMalaysia Illegal movement
Thailand Animal movement (legal and 

illegal)Vietnam Illegal movement

Reference: SEAFMD Monthly Outbreak Report



Control MeasuresControl Measures
• Surveillance
• Vaccination
• Animal Movement
• Public awareness campaign



Surveillance (1)Surveillance (1)
• Strengthening of both passive and 

active surveillance
• Harmonize reporting system

– Standard format using the WAHIS 
emergency report

• Training on Outbreak Investigation and 
Management

• Pilot cross-sectional survey



Surveillance (2)Surveillance (2)
• SEAFMD Epidemiology 

Network (EpiNet)
– Harmonise reporting 

protocol and design for 
surveillance

• SEAFMD Laboratory 
Network (LabNet)
– Harmonise diagnostic 

procedures in line with 
OIE standards

– Proficiency testing and 
quality assurance



SEAFMD ReportingSEAFMD Reporting



SEAFMD ReportingSEAFMD Reporting



SEAFMD ReportingSEAFMD Reporting



SEAFMD ReportingSEAFMD Reporting



Vaccination (1)Vaccination (1)
• Vaccine supply

– Commercial
– Government vaccine production 

• Thailand has capacity for 25 Million doses/yr
• Myanmar very minimal, only 200,000 doses/yr
• Vietnam – has a reconstitution facility in partnership with 

a commercial vaccine company

• Vaccine strain
– Commercial – use O Manisa and local strain of O, 

A Malaysia, and Asia 1 Shamir
– Thailand – use local isolates of O, A and Asia 1
– Myanmar – use local isolates of O and Asia 1 



Vaccination (2)Vaccination (2)
• Vaccination policy

– Thailand – nationwide mass vaccination
– Malaysia – mass vaccination in priority 

areas
– Vietnam – mass vaccination in priority 

areas
– Cambodia, Lao PDR, and Myanmar – very  

limited supply; mainly used in response to 
outbreaks



Animal MovementAnimal Movement
• Understanding animal movement 

patterns and its drivers
– (OIE SEAFMD is coordinating  studies with 

ACIAR and FAO/ADB)
• Main factors involved

– Price
– Supply and demand
– Population density



Cattle/Buffalo Trade vs. Cattle/Buffalo Trade vs. 
population and pricepopulation and price

Cattle 
(millions)

Buffalo
(millions)

Import Export Comparative Unit 
Price Ranking 

Cambodia 3.34 0.72

- +++ **
Moderate 

Low
Lao PDR 1.35 1.16

- +++ **
Moderate 

Low
Malaysia 0.8 0.14

+++ - ***** High
Myanmar 12.63 2.84

- ++++ * Low
Thailand 9.34 1.58

++ ++ *** Moderate  
Vietnam 6.88 3

+++ - ****
Moderate 

High



Cattle MovementCattle Movement



Pig Trade vs. population and pricePig Trade vs. population and price

Pig
(Millions)

Import Export Comparative Unit Price 
Ranking 

Cambodia 2.74
+++ - **** Moderate

Lao PDR 1.97 ++ - *** Moderate
Malaysia 2.08 + + ** Moderate
Myanmar 6.95 + - ** Moderate
Thailand 9.31 +/- ++ ** Moderate 

Low
Vietnam 26.56

- ++++ * Low



Pig and Frozen pork movementPig and Frozen pork movement



Identify risk pathwaysIdentify risk pathways
• Higher resolution to understand better the 

critical pathways
• Finding critical points and institute strategic 

interventions to reduce the spread of FMDV 
along the pathway

• Identify hotpots / foci of inspection
– Disinfection campaign

• Ring Vaccination around high risk areas
• Targeted public awareness campaign to get 

support from key stakeholders 



Animal movement studiesAnimal movement studies

•• Network analysisNetwork analysis
•• Snowball samplingSnowball sampling
•• Participatory and Participatory and 

semisemi--structured structured 
interviewsinterviews

•• Focus Group Focus Group 
discussionsdiscussions



Risk Pathway for live cattleRisk Pathway for live cattle

Farmer Local Trader

Holding YardMarket

National Trader Transport to another Province Commercial holding Yard

International TraderQuarantine StationCross-Border Movement



Cattle / Buffalo movement critical Cattle / Buffalo movement critical 
pointspoints



Central Myanmar Critical PointCentral Myanmar Critical Point



Northern Thailand Critical PointNorthern Thailand Critical Point



Livestock MarketsLivestock Markets



Animal movement visAnimal movement vis--àà--vis FMD vis FMD 
outbreaks in 2008outbreaks in 2008

Red dot = Serotype 0; Blue dot = Serotype A; Yellow dot = untyped/not sampled.



Animal movement visAnimal movement vis--àà--vis vis 
FMD outbreaks in 2005FMD outbreaks in 2005

 

Cattle movement

Pig Movement

2005



Strategic interventions at FMD critical Strategic interventions at FMD critical 
points in the Philippines lead to its final points in the Philippines lead to its final 

eradicationeradication



Monitoring high risk livestock 
establishments such as farms, 
slaughterhouses, auction 
markets, weighing stations, 
stockyards and lechon (roast pig) 
establishments

The FMD Compliance
Monitoring Team created in 2003



CMTs ensure stakeholder 
compliance to guidelines 
prescribed by BAI on 
animal movement and the 
‘All‐In All‐Out Policy’ in 
slaughterhouses

The FMD Compliance
Monitoring Team



The FMD Compliance
Monitoring Team



A thorough cleaning 
and disinfection 
program is strictly 
implemented after 
every condemnation

The FMD Compliance
Monitoring Team



FMD OUTBREAKS PER FMD OUTBREAKS PER 
ZONE (1998 ZONE (1998 -- 2008)2008)

Interventions at 
Critical Points 

starting in 2003



Communication and Public Communication and Public 
Awareness campaignAwareness campaign

• Mobilize stakeholder support to the 
program

• Promote public-private partnership
• Development SEAFMD communication 

strategy
– key messages and communication 

materials for specific sector



SEAFMD Communication SEAFMD Communication 
WorkshopWorkshop





SEAFMD 2020 RoadmapSEAFMD 2020 Roadmap
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