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FMD in the region

Virus Pool 1

O
• Mya-98

• Panasia

• Cathay

• Ind-2001

A
• Sea-97

Asia 1
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345 outbreaks

FMD outbreaks, 2015

A
8.8%

O
37.2%

Untyped
54.1%
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FMD outbreaks, 2016

512 outbreaks

A
5.3%

O
34.1%

Untyped
60.6%
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FMD outbreaks, 2017 (till July)

170 outbreaks

A
4.8%

O
17.8%

Untyped
76.9%

Asia 1
0.5%
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Species distribution of FMD outbreaks

2015 2016

2017 （till July）

Cattle
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Buffalo
14%

pig
11%

goat
2%

Cattle
72%

Buffalo
10%

pig
10%

goat
8%

Cattle
67%

Buffalo
26%

pig
6%

goat
1%
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Risk Pathway: Cattle/Buffalo movement

FMD outbreaks 2011-2017 FMD hot-spots
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Risk Pathway: Cattle/Buffalo movement

Major gathering points Major movement routes
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Genotyping of FMDVs 2015-2017

Country Serotype O Topotype… Serotype A Topotype
Serotype
Asia1

SEA/
Mya-98

ME-SA/
PanAsia

ME-SA/
Ind-2001d

Cathay
ASIA/
Sea-97

G-VIII

Cambodia + + + + +

Lao PDR + + + + +

Myanmar + + + + + +

Malaysia + + + +

Thailand + + + + + +

Viet Nam + + + + + + +
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Phylogenetic analysis

Serotype O

 Mya-98 b

 Mya-98 a

 O/TAI/5/2010

 O/TAI/55-2/2009

 O/TAI/4/2010

 O/MYA/3/2009 (*RRL)

 O/TAI/14-1/2013

 O/TAI/15-1/2013

 O/MYA/7/98 (DQ164925)

 O/MYA/1/2016 (*RRL)

 O/MYA/1/2017 (*RRL)

 Mya-98 variant

 O/TAI/189/87reference strain (*RRL)

Mya-98

 Cam-94

SEA topotype

 O1/Manisa/TUR/69 (AY593823)

 O/IND/R2/75* (AF204276)

 O/IND/53/79 (AF292107)

 PanAsia

Ind2001b O/OMN/7/2001 (DQ164941)

Ind2001a O/KUW/3/1997 (DQ164904)

Ind2001c O/UAE/4/2008 (KM921876)

 Ind2001d

ME-SA topotype

 CATHAY topotype
100

99

69

62

100

99

97

50

87

84

70

100

87

99

100

100

100

97 94

74
97

31

64
56

85

48

100

0.02

Close relationship between FMDVs in neighboring countries
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Phylogenetic analysis

Serotype A

 SEA-97 variants-1

 A/VIT, TAI/2009-2010

 SEA-97 variants-2

 A/TAI/Sakol/referencestrain(*RRL)

 A/MAY/97(KJ933864)

 A/TAI/118/87/referencestrain(*RRL)

 A/TAI/132/referencestrain(*RRL)

SEA-97

 A/IRAQ/22/64(AY593763)

 A/IRQ/107/2002(FJ755076)

 A/SYR/5/2002(FJ755088)

 A/TUR/25/2008(FJ755136)

 A/IRN/3/2007(FJ755060)

 A/SAU/15/2005(FJ755086)

 A/JOR/3/2006(FJ755079)

 A/PAK/1/2006(FJ755082)

ASIA Topotype

 EURO-SA Topotype

28

40

39

100

100

54

55

9954

100

93

100

91
67

98

41

100

0.02

Close relationship between FMDVs in neighboring countries
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O 3039 O1 Manisa O/TUR/5/2009 O SKR

C
A

TH
A

Y

-

HKN/1/2015 0.02

HKN/2/2015 0.06 0.02

HKN/8/2015 0.25 0.09 0.17 0

HKN/9/2015 0.16 0.06 0.12 0

HKN/3/2016 0.10 0.13 0.11 0.03

HKN/5/2016 0.06 0.15 0.14 0.04

VIT/8/2016 0.13 0.18 0.16

M
E-

SA

In
d

-2
0

0
1 LAO/3/2015 0.52 0.18 0.72 0.63

VIT/8/2015 0.71 0.58 0.52

VIT/20/2016 0.66 0.56 0.66

P
an

 
A

si
a CAM/03/2015 0.55 0.2 0.65 0.62

TAI/16/2015 0.89 0.36 0.65

SE
A

M
ya

-9
8

MAY/1/2015 0.33 0.35 0.50

MOG/02/2015 0.72 0.25 1.29

MOG/04/2015 0.51 0.23 1

MYA/01/2015 0.16 0.05 0.19 0.01

MYA/05/2015 0.34 0.21 0.74 0.34

TAI/09/2015 0.66 0.32 0.44

TAI/26/2015 0.65 0.32 0.74

MAY/10/2016 0.69 0.45 1.00

MAY/5/2016 0.68 0.60 0.69

SKR/07/2016 0.50 0.19 0.47 0.49

TAI/02/2016 0.68 0.23 0.69

TAI/26/2016 0.41 0.18 0.28

TAI/37/2016 0.39 0.22 0.43

VIT/17/2016 0.25 0.23 0.27

Vaccine Matching (2015 – 2017)

Serotype O

O/3039 has a better antigenic match
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A/IRN/05 A/TUR/20/06 A22/IRQ A/MAY/97

A
SI

A
/S

e
a-

9
7

LAO/1/2015 0.33 0.04 0.39 0.11

TAI/1/2015 0.60 0.17 0.50 0.15

TAI/15/2015 0.00 0.01 0.22

TAI/24/2015 0.40 0.01 0.31

TAI/4/2015 0.35 0.08 0.38 0.13

VIT/10/2015 0.12 0.15 0.50 0.48

VIT/2/2015 0.18 0.26 0.13

VIT/3/2015 0.09 0.02 0.17 0.14

TAI/20/2016 0.13 0.11 0.26 0.23

TAI/23/2016 0.62 0.10 0.91 0.14

TAI/7/2016 0.54 0.06 0.30

TAI/8/2016 0.50 0.01 0.36

VIT/1/2016 0.52 0.14 1.00 0.15

CAM/2/2015 0.54 0.13 0.24 0.43

CAM/5/2015 0.32 0.12 0.28 0.30

MYA/2/2015 0.50 0.22 0.89 0.06

MYA/3/2015 0.42 0.12 0.71 0.05

Vaccine Matching (2015 – 2017)

Serotype A

A22/IRQ has a better antigenic match
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Ind2001d
2015
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Ind2001d
2016
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Ind2001d
2017
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Serotype Asia 1 in Myanmar 
in January 2017

No further Asia 1 outbreaks reported so far
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The risk of further incursions of exotic FMDVs into SEA 
is not a matter of “if” but rather of “when” !
Report available online: http://www.rr-asia.oie.int/fileadmin/FMDbook-v5.pdf

http://www.rr-asia.oie.int/fileadmin/FMDbook-v5.pdf
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Conclusions

• Does it represent the whole picture of the regional FMD 
situation? -> More enhanced surveillance in member 
countries is highly desirable;

• Multiple incursions of exotic FMDVs have been detected -> 
Regional FMD situation is very dynamic -> timely 
characterization of FMDVs and information sharing is 
urgently needed;

• Risk mitigation measures to be implemented on the regional 
and national levels to control further risks of introduction 
and spread of exotic viruses.
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Thank you for your kind attention !



30

30

Risk Pathway: Cattle/Buffalo movement


