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1. Summary of samples tested and reported 

FMD outbreaks 

1.1. Asia 

Afghanistan 

On 03/04/2018, a batch of 22 samples was received by the WRLFMD. Virus serotyping 
and genotyping results were as follows: O/ME-SA/PanAsia-2ANT-10 (n=3), 
A/ASIA/Iran-05SIS-13 (n=4), Asia1/ASIA/Sindh-08 (n=1), FMDV-GD (n=10), NVD 
(n=4). 

Bhutan 

On 08/05/2018, a batch of 11 samples was received by the WRLFMD. Virus serotyping 
and genotyping results were as follows: O/ME-SA/Ind-2001e (n=4), A/ASIA/G-VII 
(n=3), FMDV-GD (n=2), NVD (n=2). 

China, People’s Republic of 

Between 22/03/2018 and 05/06/2018, various outbreaks of FMD type O were reported 
in the provinces of Gansu (cattle), Xinjiang (cattle), Guangxi (pigs), Hubei (cattle), 
Shanxi (cattle), Anhui (cattle) and Guizhou (cattle). No genotyping results are currently 
available. Two sequences submitted to GenBank by the LVRI were from samples 
collected in Guizhou province on 08/01/2018. O/CATHAY/GZSD/CHA/2018 
(MG840803) was isolated from pigs and A/ASIA/Sea-97/GZCS/CHA/2018 
(MG840802) was isolated from cattle (see trees below). 

Hong Kong Special Administrative Region 

On 18/04/2018, a batch of nine samples was received by the WRLFMD. Virus 
serotyping and genotyping results were as follows: O/CATHAY (n=3), FMDV-GD 
(n=3), NVD (n=3). 
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Iran 

On 12/03/2018, a batch of 26 samples was received by the WRLFMD. Virus serotyping 
and genotyping results were as follows: O/ME-SA/PanAsia-2ANT-10 (n=1), O/ME-
SA/PanAsia-2QOM-15 (n=10), A/ASIA/Iran-05SIS-13 (n=8), A/ASIA/G-VII (n=2), 
Asia1/ASIA/Sindh-08 (n=4), NVD (n=1). 

Israel  

During April 2018, five outbreaks of FMD type O were reported in Hazafon. Four were 
from cattle and one from Mountain gazelles (Gazella gazella). On 24/04/2018, a batch 
of four samples was received by the WRLFMD. Virus serotyping and genotyping 
results were as follows: O/ME-SA/PanAsia-2QOM-15 (n=4). 

Myanmar 

Outbreaks of FMD O were reported to the OIE on 17/05/2018, but no details were 
provided. 

Palestinian Autonomous Territories 

During June 2018, four outbreaks of FMD were reported in cattle, sheep and goats at 
Jenin, West Bank. No typing results are currently available. 

Republic of Korea (South Korea) 

An outbreak due to FMD type A was reported on 01/04/2018 in pigs in Gyeonggi-Do. 
On 03/04/2018, a batch of four samples was received by the WRLFMD and a second 
batch of one on the 08/05/2018. Virus serotyping and genotyping results were as 
follows: A/ASIA/Sea-97 (n=2), FMDV-GD (n=3). 

Sri Lanka 

On 17/05/2018, a batch of 16 samples was received by the WRLFMD. Virus serotyping 
and genotyping results were as follows: O/ME-SA/Ind-2001d (n=7), O/ME-SA/Ind-
2001e (n=2), FMDV-GD (n=2), NVD (n=5). 

Vietnam 

On 27/02/2018, a batch of 40 samples was received by the WRLFMD. Virus serotyping 
and genotyping results were as follows: O/CATHAY (n=6), O/SEA/Mya-98 (n=5), 
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O/ME-SA/PanAsia (n=8), O/ME-SA/Ind-2001e (n=1), A/ASIA/Sea-97 (n=13), FMDV-
GD (n=6), NVD (n=1). 

1.2. Africa 

Algeria 

An outbreak of FMD type O was reported in cattle at Mekla, Tizi Ouzou on 20/06/2018. 

STOP PRESS 

Samples received by the WRLFMD in early July 2018 have been 
genotyped as O/EA-3.  

In contrast to previous serotype O cases in North Africa which were 
due to the O/ME-SA/Ind-2001 lineage originating from South Asia, 
phylogenetic analyses place West Africa as the source of this virus 
(closest viral sequences are from Nigeria); however, without obvious 
direct epidemiological connections, we should be cautious in attributing 
specific sources since there are many countries in West and Central 
Africa that do not submit samples for analyses.  Vaccine matching 
results are pending (expected July 2018). 

Botswana 

On 09/06/2018, an outbreak of FMD type SAT 2 was reported in cattle at Naune 
Crush, Maun, Ngamiland. On the 25/06/2018 a VP1 sequence was submitted to the 
WRLFMD from the SSARRL (BVI). Genotyping revealed the virus to belong to 
topotype III being most closely related to sequences from previous outbreak viruses 
in 2017 and 2015. 

Democratic Republic of the Congo 

During May and June 2018, five outbreaks of FMD were reported in cattle at Uvira, 
Sud-Kivu (close to the border with Burundi). These were said to be a continuation of 
outbreaks which were reported in May 2017. No typing results are currently available. 

Ethiopia 

On 14/03/2018, a batch of 28 samples were received by the WRLFMD. Virus 
serotyping and genotyping results were as follows: O/EA-3 (n=11), A/AFRICA/G-I 
(n=4), A/AFRICA/G-IV (n=3), SAT2/VII/Ghb-12 (n=1), FMDV-GD (n=6), NVD (n=2). 
A/AFRICA/G-I is normally found in countries to the south of Ethiopia (e.g. Kenya and 
Tanzania). 
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Malawi 

During May and June 2018, three outbreaks of FMD type SAT 2 were reported in 
cattle at three locations (Neno, Southern region; Ntcheu, Central region; and Dedza, 
Central region). No genotyping results are currently available. 

Mozambique 

Om 17/05/2018 and outbreak of FMD was reported in cattle at Namachepa, 
Mogovolas, Nampula in the north-east of the country. No typing results are currently 
available. 

South Africa 

On 17/05/2018, an outbreak of FMD type SAT 2 was reported in cattle at Thulamela, 
Limpopo. No genotyping results are currently available. 

Zambia 

Two outbreak of FMD type O occurred on the 23/03/2018 (Chisamba Camp, 
Chisamba, Central province) and 03/04/2018 (Chibombo, Chibombo, Central 
province) in cattle. On 17/04/2018, a batch of three samples (from Chismba) was 
received by the WRLFMD. Virus serotyping and genotyping results were as follows: 
O/EA-2 (n=3). The finding of type O in the centre of the country is worrying. Outbreaks 
occasionally occur in the north of Zambia adjacent to Tanzania where it is thought type 
O viruses originate. 

Zimbabwe 

It was reported that between 29/11/2017 and 03/04/2018, 62 outbreaks of FMD type 
SAT 1 occurred in the Midlands and Masvingo provinces. No genotyping results are 
currently available. On 28/06/2018, an untyped outbreak of FMD was reported in cattle 
at Bopoma, Mary Mount, Rushinga, Mashonaland Central (in the north-east close to 
the border with Mozambique). Outbreaks of FMD in this area are rare. 

1.3. South America 

No new reports of FMD during this period. 
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1.4. 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 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/2018.htm. 

Results from samples or sequences received at WRLFMD (status of samples being 
tested) are shown in Table 1 and a complete list of clinical sample diagnostics made 
by the WRLFMD from April to June 2018 is shown in Annex 1 (Summary of 
Submissions). A record of all samples received by WRLFMD is shown in Annex 1 
(Clinical Samples). 

 

http://www.wrlfmd.org/fmd_genotyping/2018.htm
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Table 1: Status of sequencing of samples or sequences received by the WRLFMD 
from April to June 2018 (* indicates a batch carried over from the previous 
quarter). 

WRLFMD Batch No. 
Date 

received 
Country Serotype 

No. of 

samples 

No. of 

sequences 

Sequencing 
status 

WRLFMD/2018/00007* 12/03/2018 Iran O 11 11 completed 

WRLFMD/2018/00007* 12/03/2018 Iran A 10 10 completed 

WRLFMD/2018/00007* 12/03/2018 Iran Asia 1 4 4 completed 

WRLFMD/2018/00009* 14/03/2018 Ethiopia O 11 11 completed 

WRLFMD/2018/00009* 14/03/2018 Ethiopia A 7 7 completed 

WRLFMD/2018/00009* 14/03/2018 Ethiopia SAT 2 1 1 completed 

WRLFMD/2018/00010 03/04/2018 South Korea A 1 1 completed 

WRLFMD/2018/00011 27/02/2018 Vietnam O 20 20 completed 

WRLFMD/2018/00011 27/02/2018 Vietnam A 13 13 completed 

WRLFMD/2018/00012 03/04/2018 Afghanistan O 3 3 completed 

WRLFMD/2018/00012 03/04/2018 Afghanistan A 4 4 completed 

WRLFMD/2018/00012 03/04/2018 Afghanistan Asia 1 1 1 completed 

WRLFMD/2018/00013 17/04/2018 Zambia O 3 3 completed 

WRLFMD/2018/00014 18/04/2018 Hong Kong O 3 3 completed 

WRLFMD/2018/00015 24/04/2018 Israel O 4 4 completed 

WRLFMD/2018/00016 08/05/2018 South Korea A 1 1 completed 

WRLFMD/2018/00017 08/05/2018 Bhutan O 4 4 completed 

WRLFMD/2018/00017 08/05/2018 Bhutan A 3 3 completed 

WRLFMD/2018/00018 17/05/2018 Sri Lanka O 9 9 completed 

   Total 113 113  

  



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

9 

2. Detailed Analysis 

Key for maps and trees: 

Serotype O 

Serotype A 

Serotype C 

Serotype Asia-1 

Serotype SAT 1 

Serotype SAT 2 

Serotype SAT 3 

FMDV Genome Detected 

No Virus Detected 
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2.1. ASIA 

Afghanistan 

 

Batch: WRLFMD/2018/00012 

Date received: 03/04/2018 

No. of samples: 22 

O/ME-SA/PanAsia-2/ANT-10: 3 

A/ASIA/Iran-05/SIS-13: 4 

Asia1/ASIA/Sindh-08 : 1 

FMDV-GD: 10 

NVD: 4 
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Afghanistan continued 
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Afghanistan continued 
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Bhutan 

 

Batch: WRLFMD/2018/00017 

Date received: 08/05/2018 

No. of samples: 11 

O/ME-SA/Ind-2001e: 4 

A/ASIA/G-VII: 3 

FMDV-GD: 2 

NVD: 2 
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BHU/25/201795

BHU/24/201
7  BHU/20/2017  
BHU/19/2017  
BHU/18/2017  
BHU/13/2017

84    BHU/12/2017

100

100

96

91

0.00 0.04 0.08
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Bhutan continued 

 

 

 

 

  

EURO-SA  
AFRICA

ASIA

Thai-87  
Iran-87  
A22  
A15  
A24
G-III

SIS-13
ARD-07 Iran-05

Iran-99
Iran-96

G-VII

KEN/3/64
Cruzeiro/BRA/55*

Bangkok/TAI/60*
IRQ/24/64

IRN/2/87
TAI/118/87*
IRN/27/2013
TUR/1/2008100

IRN/22/99

SAU/16/95

IRN/1/96

86

BHU/8/2003

IND/40/2000*

BHU/6/2003  

BHU/41/2002

BHU/7/200394

BHU/27/2003  

BHU/35/2003
100

BAN/GA/Sa-197/2013*  

IND/17/2009*

100 BHU/42/2003

IND/256/2012(582)*81

TUR/175/2015.712*
TUR/331/2015.923*
TUR/219/2015.865*

IRN/8/2016  

TUR/203/2015.827*
IRN/39/2016

IRN/8/2015
73IRN/18/2015
71 IRN/17/2015  

IRN/22/2015  

IRN/21/2015  

TUR/48/2016.019*
IRN/27/2015

88 IRN/13/2015  

IRN/14/2015
TUR/305/2015.923*

IRN/1/2016  

IRN/20/2016
IRN/23/2016

IRN/11/2016  

IRN/12/2016
ARM/1/2015*
ARM/3/2015*  

TUR/198/2015.808*

TUR/1218/2016.769*  

TUR/1225/2016.769*

91

TUR/1008/2016.500*  

TUR/1193/2016.731*

IRN/4/2017
IRN/25/201875

TUR/1210/2016.750*

100IRN/9/2018

TUR/265/2017.481*
TUR/1227/2016.750*

Aramsha/ISR/2017 probang*

IRN/12/2015  

IRN/25/2015

ARM/2/2015*

ISR/9/2017

Aramsha/ISR/2017 epith*  

ISR/10/2017
ISR/11/2017
ISR/12/2017

100

SAU/22/2016

100 SAU/3/2015  

SAU/4/2015
88ISR/14/2017

88ISR/13/2017

Qela/ISR/2017*

SAU/24/2016100

SAU/21/2015  
SAU/7/2015  
SAU/17/2015  
SAU/16/2015  
SAU/14/2015  
SAU/15/2015  
SAU/5/2015  
84SAU/9/2015
84SAU/6/2015

100 SAU/2/2015  

SAU/1/2015
PD78/IND/2015*

100SAU/21/2016

SAU/15/2016
SAU/8/2015

84 SAU/40/2016  

SAU/41/2016

SAU/19/2016100

88

NEP/14/2017  

NEP/12/2017  

BHU/3/2017
87SAU/37/2016
87SAU/20/2016

87SAU/42/2016

NEP/13/2017
BHU/26/2017
BHU/28/2017

83BHU/27/2017
100

96

90

100

100

81

89

0.00 0.04 0.08 0.12
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China, People's Republic of 

 

Batch: WRLMEG/2018/00022 

Date received: 12/05/2018 

No. of sequences: 2 

O/CATHAY: 1 

A/ASIA/Sea-97: 1 

 

Continued on next page 

ME-SA  
ISA-1

ME-SA

PUN-10
KAT-15 PanAsia-2

Ind-2001
d
a
b

SEA

CATHAY

ISA/1/62
Manisa/TUR/69*
PAK/16/2010

NEP/1/201574

OMN/7/2001
KUW/3/97100

BHU/3/200999

TAI/189/87*

97

PHI/13/97  

PHI/15/97
100PHI/18/98

PHI/20/98  

PHI/16/97

PHI/7/97

PHI/2/97

PHI/4/97

HKN/6/83  

HKN/21/70

99PHI/2/98
100 PHI/5/98  

PHI/4/98

PHI/1/98

PHI/16/98
94 PHI/12/98
PHI/13/98
PHI/19/98
PHI/11/98

PHI/10/98
99PHI/6/98

92

84

PHI/5/97

PHI/8/98

98 PHI/21/98  

PHI/22/98

71PHI/9/98

PHI/8/97
PHI/6/97

PHI/3/96
PHI/7/96

PHI/15/98

84

PHI/2/96
94

HKN/9/2004  

HKN/12/2004

Yunlin/TAW/97*  

PHI/2/94
88PHI/5/94

88 PHI/6/94  
PHI/10/94  
96PHI/5/95

84  PHI/9/95
84PHI/8/94

91 PHI/3/95  

PHI/11/94

PHI/10/95  

PHI/11/95

99 HKN/10/2005  

HKN/9/2005

HKN/12/2005

HKN/11/2004  

HKN/3/2004

HKN/15/2005

HKN/8/2004

92HKN/23/2005  
HKN/22/2005  
HKN/24/2005  
HKN/3/2006

HKN/13/2004  

HKN/10/2004

HKN/7/2004  

HKN/4/2004

HKN/6/2004

HKN/1/2006

89 HKN/19/2005  

HKN/20/2005

HKN/18/2005  

HKN/25/2005

HKN/4/2006  

HKN/2/2006

77 HKN/6/2006  

HKN/5/2006

HKN/4/2007  

HKN/14/2005  

HKN/17/2005

98 HKN/3/2007

100 HKN/1/2008  

HKN/2/2008100

72

100 HKN/1/2007  

HKN/2/2007

VIT/26/2017  

VIT/22/2017

100

VIT/8/2016  

VIT/21/2017

VIT/23/2016
CanTho/VIT/15-20501*87

VIT/27/2017
SCGH/CHA/2016*

VIT/3/2017
77

83

GD/CHA/JH12/2013*  

HN/CHA/HK212/2013*

100 HKN/25/2010  

HKN/24/2010

GZSD/CHA/2018*88

100

100

99

84

100

0.00 0.10
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China continued 

 

 

  

EURO-SA  

AFRICA

ASIA

A22

Iran-87  
A15  
A24
G-VI  
G-III

SIS-13
BAL-11 Iran-05
BAD-09

Thai-87  
Sea-97

Sea-97

GHA/16/73

KEN/3/64
97

Cruzeiro/BRA/55*
Bangkok/TAI/60*

IRN/2/87
IRQ/24/64

IRN/27/2013
BAL/PAK/05/2011*

BAD/AFG/L2814/2009*
100

TAI/2/97
TAI/118/87*

TAI/7/2003

TAI/7/2010  

THA 66-1/10*

TAI/16/2011  

TAI/3/2011  

TAI/1/2011

80 THA 67-3/10*
THA 69-6/10*
TAI/8/2010

MAY/4/2011
TAI 3/12*75

82

TAI/19/2016

93 TAI/9/2011

MAY/2/2011

98   TAI/8/2016

TAI/20/2016
TAI/22/201699

TAI/12/2016  

TAI/10/2016  

TAI/16/2016  

TAI/15/2016  

TAI/11/2016  

TAI/13/2016  

TAI/23/2016  

TAI/6/2016  

TAI/7/2016

Zabaikalsky/5/RUS/2013*  

TAI/5/2015

TAI/3/2015  

TAI/4/2015  

TAI/21/2015  

TAI/21/2014  

LAO/1/2015  

TAI/12/2015  

TAI/17/2014  

TAI/24/2015  

TAI/13/2015  

TAI/23/2015

KM/TAW/2015*  

TAI/18/2016

Zabaikalsky/2/RUS/2014*92

VIT/16/2015

VIT/22/2016  

CAM/5/2016

CAM/2/2016
CAM/4/2016

VIT/26/2012  

VIT/25/2012  

TAI/15/2012

MOG/15/2016*

MOG/11/2016*

MOG/7/2015

96MOG/14/2016*
96

100

TAI/3/2016  

MYA/4/2015  

MYA/2/2015

KAZ/1/2013*  

MYA/3/2015
HY/CHA/2013*

Zabaikalsky/RUS/2013*

95MOG/11/2013
95 MOG/13/2013  

MOG/12/2013  

87
VIT/1/2016  

VIT/6/2017  

VIT/12/2015  

VIT/13/2015

80 Amur/RUS/2013*  

Amur/3/RUS/2013*
MOG/1/2016

94MOG/2/2016

TAI/9/2016100

93 Zabaikalsky/1/RUS/2014*  

Zabaikalsky/6/RUS/2013*

Amur/4/RUS/2013*

Amur/2/RUS/2013*

GDMM-CHA-2013-S*

MOG/2013*  

MOG/2/2013  

MOG/1/2013

92MOG/4/2013  

MOG/3/2013  

MOG/5/2013  

KAZ/2/2013*
86170208YC/SKR/2017*
SKR/3/2017

VIT/14/2016

VIT/16/2016

100TAI/17/2016

GZCS/CHA/2018*

96

100

98

100

81

0.00 0.04 0.08 0.12
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Hong Kong SAR 

 

Batch: WRLFMD/2018/00014 

Date received: 18/04/2018 

No. of samples: 9 

O/CATHAY: 3 

FMDV-GD: 3 

NVD: 3 

 

KAT-15 PanAsia-2

ISA-1

SEA  
ME-SA  
ME-SA  
EA-4  
EA-2

CATHAY

MAL/1/98
UGA/17/98

IND/53/79
NEP/1/2015

TAI/189/87*

91

ISA/8/83
ISA/1/62100

PHI/2/94  
PHI/12/95
Yunlin/TAW/97*  
HKN/6/83  
HKN/21/70

77PHI/6/95
PHI/1/95

PHI/4/97

97 PHI/3/95  
PHI/8/94

PHI/6/94  
PHI/5/94  
PHI/10/94

PHI/7/96100

100

HKN/2/2006

HKN/1/2006  
HKN/4/2006

HKN/6/2006

82 HKN/5/2006

HKN/3/2006
HKN/24/2005

HKN/9/2004  
HKN/12/2005

99 HKN/9/2005  
HKN/10/2005

HKN/14/2005  
HKN/17/2005

HKN/18/2005

75 HKN/19/2005  
HKN/20/2005

HKN/25/2005

94HKN/23/2005  
HKN/22/2005

HKN/12/2004
HKN/3/2004

HKN/3/2008

100 HKN/3/2007  
HKN/4/2007

100 HKN/1/2007  
HKN/2/2007

HKN/13/2004  
HKN/10/2004

HKN/7/2004

81   HKN/6/2004

HKN/2/2009  
HKN/1/2008  
HKN/2/2008

HKN/5/2011  
HKN/6/2011  
HKN/26/2010

HKN/4/2008
80 99HKN/1/2009

HKN/8/2011  
HKN/7/2011

73

HKN/6/2014
86 HKN/5/2014  
HKN/4/2014
HKN/1/2013  

HKN/4/2011  
HKN/3/2011
89HKN/9/2011

HKN/13/2014

76HKN/8/2014
87HKN/7/2014

HKN/15/2014  
HKN/11/2014

HKN/1/2015
HKN/12/2015

97 HKN/10/2015  
HKN/8/2015

HKN/11/2017  
HKN/2/2016  
HKN/7/2016  
HKN/3/2016  
HKN/6/2016  
HKN/4/2016

HKN/6/2018
HKN/5/2018100

HKN/3/2017

HKN/8/2017  
HKN/4/2017

88HKN/5/2017

95HKN/12/2017
HKN/4/201878

88HKN/1/2017
91

97

HKN/5/2016

79 90HKN/6/2015
92HKN/5/2015

HKN/7/2015  
HKN/9/2015

82HKN/2/2015

84

93

84

95

99

98

94

0.00 0.10
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Iran 

 

Batch: WRLFMD/2018/00007 

Date received: 12/03/2018 

No. of samples: 26 

O/ME-SA/PanAsia-2/ANT-10: 1 

O/ME-SA/PanAsia-2/QOM-15: 10 

A/ASIA/Iran-05/SIS-13: 8 

A/ASIA/G-VII: 2 

Asia 1: 4 

NVD: 1 

 

Continued on next page 

SEA  
ISA-1

ME-SA

PanAsia-2

BAL-09  
KAT-15

QOM-15

FAR-09
PUN-10 PanAsia-2

SAN-09
TER-08 PanAsia-2

PanAsia

ANT-10 PanAsia-2

ISA/1/62
TAI/189/87*
NEP/1/2015

IRN/18/2010
Zh/sul1/IRQ/2016*
Zh/sul2/IRQ/2016*100

IRN/26/2015  
96IRN/16/2015  
IRN/15/2015

IRN/6/2015

PAK/32/2015  
TUR/96/2016*

PAK/30/2015
PAK/34/201598

IRN/5/2016  
IRN/16/2016

IRN/28/2016

IRN/21/2016
IRN/18/2016
IRN/25/2016

KUW/2/2016  
IRN/19/2016

KUW/4/2016
IRN/4/2016

KUW/1/2016

IRN/22/2016  
IRN/13/2016  
IRN/15/2016

IRN/17/2016

IRN/9/2016
IRN/12/2017

IRN/21/2018  
IRN/24/2018  
IRN/20/2018
IRN/10/2016  

__IRN/15/2018  
_IRN/8/2018  
_IRN/16/2018  
_IRN/13/2018  
_IRN/22/2018  
_IRN/11/2018  
IRN/29/2016
IRN/27/2016

IRN/12/2018

81

100

IRN/31/2009
PAK/16/2010

TUR/264/2009*
TUR/257/2008*100

IRN/8/2005
UKG/35/2001

86AFG/2/2014  
AFG/1/2014  
PAK/12/2014  
PAK/27/2013
PAK/3/2014  
AFG/3/2014

PAK/18/2014  
PAK/31/2014  
PAK/16/2014  
PAK/40/2014

IRN/88/2009

PAK/11/2014

PAK/14/2014

92PAK/13/2014

75PAK/14/2014
PAK/2/2014

PAK/26/2013  
AFG/27/2013  
AFG/9/2014  
AFG/23/2013  
PAK/58/2012  
PAK/23/2014
PAK/5/2014

99

TUR/448/2017*  
AFG/16/2017

PAK/33/2014  
PAK/7/2014  
AFG/7/2014  
PAK/29/2014

PAK/7/2016
IRN/31/2016

IRN/11/2017  
IRN/37/2016  
IRN/36/2016  
IRN/5/2017  
IRN/3/2017  
IRN/35/2016  
IRN/8/2017

AFG/23/2017  
AFG/35/2017

IRN/1/2018

96

99

93

86

0.00 0.04 0.08
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Iran Continued 

 

 

Continued on next page 

EURO-SA  

AFRICA

ASIA

Iran-99  
Iran-87  
A22  
A15  
A12  
A24
G-III

Iran-05

BAR-08  
SIS-12  
FAR-11  
BAL-11  
SIN-08  
AFG-07  
FAR-09  
HER-10

SIS-13

Iran-96

G-VII

KEN/3/64
Cruzeiro/BRA/55*

UKG/119/3299

Bangkok/TAI/60*
IRQ/24/64

IRN/2/87
IRN/22/99

AFG/10/2010

AFG/6/2007  
IRN/78/2009

PAK/7/2008
BAL/PAK/05/2011*
IRN/1/2011

IRN/15/2012
BAR/6/2008
IRN/1/2005
TUR/1/2008 ARD-0783

PAK/7/2015
84PAK/38/2014

PAK/3/2015  
PAK/42/2014

IRN/9/2011 QAZ-11
BAD/AFG/L2814/2009* BAD-09

71 PAK/16/2016  
PAK/13/2016

PAK/8/2016100

87

IRN/28/2013  
PAK/8/2014

PAK/10/2014  
PAK/14/2014

88IRN/27/2013

PAK/9/2015  
IRN/5/2015

99 PAK/32/2014
PAK/22/2016

78

96

88AFG/3/2017
82 AFG/25/2017  
AFG/6/2017

AFG/10/2017
100

RN/6/2018I
IRN/4/2018b
IRN/23/2018100

100

PAK/2/2017  
PAK/53/2015

IRN/2/2018
81IRN/4/2018a

PAK/12/2017
98PAK/3/2016

IRN/6/2017  
IRN/34/2016

IRN/3/2018

IRN/18/2018  
IRN/9/2017

IRN/2/2017

IRN/10/2018

IRN/10/2017
92 83IRN/13/2017

96

95

100

100

95

SAU/1/2015  
PD78/IND/2015*  
IND/40/2000*  
SAU/16/95  
IRN/1/96

IRN/25/2015
IRN/12/2015
ARM/2/2015*
99SAU/9/2015

IRN/20/2016

IRN/22/2015  
IRN/12/2016
IRN/23/2016  
IRN/11/2016

TUR/305/2015.923*  
TUR/331/2015.923*  
TUR/219/2015.865*  
TUR/198/2015.808*  
TUR/175/2015.712*  
ARM/3/2015*  
ARM/1/2015*

IRN/25/2018  
IRN/4/2017
TUR/1210/2016.750*  
TUR/1008/2016.500*  
IRN/8/2016

TUR/203/2015.827*  
TUR/48/2016.019*

IRN/27/2015

86 IRN/14/2015  
IRN/13/2015  
IRN/21/2015  
87IRN/18/2015

84    IRN/17/2015

IRN/9/2018100

100

100

89

0.00 0.04 0.08 0.12
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Iran continued 

 

 

G-V

G-III  
G-VIII

G- I

Sindh-08

HKN/19/74

IND/63/72*  
IND/18/80

YNBS/CHA/58*
90

IND/762/2003*

BAR/8/2009

IND/14/95*75

Shamir/ISR/89*
95

AFG/1/2001
PAK/8/2008

PAK/56/2011  
PAK/83/2011  
PAK/81/2011  
PAK/52/2011  
PAK/35/2011  
PAK/53/2011  
IRN/49/2011  
PAK/7/2011  
PAK/13/2011  
PAK/14/2011  
PAK/11/2011  
PAK/15/2011  
PAK/68/2011  
PAK/69/2011  
PAK/64/2011  
PAK/12/2011  
PAK/89/2011  
PAK/111/2010  
PAK/54/2011  
PAK/51/2011

IRN/46/2011
PAK/60/2011
PAK/67/2011

AFG/78/2011

Slemani/IRQ/2012*

76 IRN/58/2011  
IRN/67/2011  
IRN/75/2011

87 BAR/4/2011
BAR/3/2011
PAK/90/2010
PAK/66/2011
PAK/6/2011

AFG/73/2011  
IRN/43/2011  
IRN/39/2011

IRN/33/2011
AFG/68/2011
IRN/38/2011
AFG/66/2011

IRN/7/2012
100 IRN/10/2012

71

87PAK/57/2012
84 PAK/27/2012  

PAK/35/2012

84

PAK/48/2015  
PAK/10/2012  
87PAK/22/2012

PAK/8/201696

PAK/35/2014  
PAK/54/2015  
PAK/23/2016

PAK/37/201496

PAK/33/2015  
PAK/27/2016
PAK/46/2014

PAK/17/2016  
PAK/29/2015  
94PAK/37/2015
PAK/38/2015

80

PAK/1/2017  
AFG/6/2016

AFG/10/2016  
AFG/21/2016  
PAK/11/2017

76PAK/16/2017
76PAK/6/2017

76PAK/1/2016

76PAK/18/2016
PAK/14/2016

92

PAK/5/2017
96PAK/13/2016

96PAK/3/2017

PAK/15/201795

PAK/26/2014  
PAK/39/2014

PAK/9/2016

PAK/17/2017  
PAK/5/2016

100PAK/22/2016
100PAK/7/2017

100

83

IRN/7/2018  
PAK/9/2017

IRN/17/2018
IRN/19/2018
IRN/14/201899

100

78

100

100

0.00 0.04 0.08
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 Israel 

Batch: WRLFMD/2018/00015 

Date received: 24/04/2018 

No. of samples: 4 

O/ME-SA/PanAsia-2/QOM-15: 4 

 
 

SEA  
ISA-1

ME-SA

ANT-10 PanAsia-2
FAR-09 PanAsia-2
PUN-10 PanAsia-2
KAT-15 PanAsia-2

SAN-09
TER-08 PanAsia-2

PanAsia-2
PanAsia

PanAsia-2

BAL-09

QOM-15

ISA/1/62
TAI/189/87*

NEP/1/2015
PAK/16/2010

IRN/31/2009
IRN/88/2009

TUR/264/2009*
100

IRN/8/2005  
TUR/257/2008*

UKG/35/2001

AFG/36/2009
AFG/40/2009
AFG/67/2009
AFG/23/2010
AFG/53/2010
AFG/32/2009
AFG/66/2009
AFG/93/2010
AFG/52/2010
AFG/22/2009

IRN/18/2010  
AFG/109/2010  
AFG/49/2009  
AFG/27/2009  
AFG/38/2009  
AFG/29/2009  
AFG/22/2010  
AFG/28/2009  
AFG/24/2009
AFG/11/2010

AFG/30/2009

87AFG/43/2009
87AFG/42/2009

87 AFG/45/2009  
AFG/44/2009  
AFG/25/2010  
AFG/24/2010  
AFG/23/2009

AFG/21/2010  
AFG/35/2009  
AFG/19/2010  
AFG/97/2010  
AFG/5/2009  
AFG/31/2009  
AFG/37/2009  
AFG/33/2009

AFG/65/2009

87AFG/46/2009

AFG/13/2010  
AFG/12/2010

AFG/5/2010

100

100 Zh/sul1/IRQ/2016*  
Zh/sul2/IRQ/2016*

TUR/276/2017.519*
IRN/6/2015

IRN/16/2015  
IRN/15/2015

88IRN/26/2015

PAK/34/2015  
TUR/96/2016*

77PAK/30/2015
PAK/32/201599

IRN/13/2018
IRN/16/2018
IRN/22/2018
IRN/11/2018
IRN/8/2018

KUW/2/2016  
IRN/13/2016  
IRN/15/2016  
KUW/1/2016  
IRN/16/2016  
IRN/9/2016  
IRN/29/2016

IRN/20/2018  
IRN/15/2018

ISR/3/2018  
IRN/12/2018  
IRN/12/2017  
IRN/4/2016

IRN/17/2016  
IRN/28/2016
IRN/22/2016  

IRN/5/2016
IRN/19/2016  

IRN/18/2016  
IRN/21/2016  
IRN/25/2016
IRN/27/2016  

KUW/4/2016
IRN/10/2016  
IRN/21/2018

IRN/24/2018

ISR/4/2018

100ISR/2/2018
100Gazit/317556-110/ISR/2018*
100Gazit/317556-470/ISR/2018*
100ISR/1/2018

100

97

91

0.00 0.04 0.08
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 Republic of Korea (South Korea) 

Batch: WRLFMD/2018/00010 

Date received: 03/04/2018 

No. of samples: 4 

A/ASIA/Sea-97: 1 

FMDV-GD: 3 

Batch: WRLFMD/2018/00016 

Date received: 08/05/2018 

No. of samples: 1 

A/ASIA/Sea-97: 1 

 

EURO-SA  

AFRICA

ASIA

A15  
A22
Iran-87  
A24
G-III  
G-II

SIS-13
FAR-09 Iran-05
BAL-11

Thai-87  
Sea-97

Sea-97

EGY/1/72
KEN/3/6499

Cruzeiro/BRA/55*
IRN/2/87

IRQ/24/6471

Bangkok/TAI/60*
IRN/27/2013

IRN/78/200986

BAL/PAK/05/2011*100

TAI/2/97
TAI/118/87*

TAI/7/2003

TAI/8/2010  

THA 67-3/10*  

THA 66-1/10*  

TAI/1/2011  

TAI/3/2011

THA 69-6/10*

TAI/9/2011  

MAY/5/2012

72

TAI/57/2016
TAI/20/2016
TAI/19/2016

99

VIT/22/2016  

TAI/22/2016

Zabaikalsky/5/RUS/2013*  

KM/TAW/2015*

TAI/18/2016  

TAI/6/2016  

TAI/7/2016  

TAI/12/2016  

TAI/10/2016  

TAI/16/2016  

TAI/13/2016  

TAI/15/2016  

TAI/11/2016  

TAI/23/2016

CAM/4/2016  

CAM/2/2016

Zabaikalsky/2/RUS/2014*92

TAI/4/2015  

TAI/3/2015  

TAI/21/2014  

LAO/1/2015  

TAI/21/2015  

TAI/17/2014  

TAI/12/2015  

TAI/24/2015  

TAI/23/2015  

TAI/13/2015

VIT/25/2012  

TAI/5/2015

VIT/26/2012

MOG/7/2015  

TAI/15/2012

MOG/11/2016*  

MOG/15/2016*
100

MOG/5/2013  

MOG/2013*  

KAZ/2/2013*
MYA/3/2015

KAZ/1/2013*  

MYA/2/2015
88SKR/3/2017
170208YC/SKR/2017*  

VIT/16/2016  

VIT/14/2016  

MYA/4/2015
95MOG/13/2013
95MOG/12/2013  

MOG/11/2013  

89
VIT/1/2016  

VIT/6/2017  

VIT/12/2015  

VIT/13/2015
81 Amur/RUS/2013*  
Amur/3/RUS/2013*  
VIT/16/2015
CAM/5/2016

97MOG/14/2016*

98 MOG/2/2016

98 MOG/1/2016

87MOG/2/2013
85

90
MOG/3/2013

TAI/3/2016  

GDMM-CHA-2013-S*
HY/CHA/2013*

Zabaikalsky/RUS/2013*

97MOG/1/2013
97MOG/4/2013

TAI/9/2016100

GZCS/CHA/2018*

Amur/2/RUS/2013*  

Amur/4/RUS/2013*

100TAI/17/2016

89

SKR/4/2018

Zabaikalsky/1/RUS/2014*  

Zabaikalsky/6/RUS/2013*

GP/SKR/2/2018*  

GP/SKR/2018*

SKR/5/2018
100

93

100

97

99

85

0.00 0.04 0.08 0.12
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 Sri Lanka 

Batch: WRLFMD/2018/00018 

Date received: 17/05/2018 

No. of samples: 16 

O/ME-SA/Ind-2001d: 7 

O/ME-SA/Ind-2001e: 2 

FMDV-GD: 2 

NVD: 5 

 

SEA  
ISA-1

ME-SA

PanAsia

SAN-09  
FAR-09  
QOM-15  
BAL-09

TER-08 PanAsia-2

Ind-2001

c
b
a
KAT-15  
ANT-10

d

e

ISA/1/62
TAI/189/87*

Manisa/TUR/69*  
IND/53/79

UKG/35/2001
IRN/18/2010

IRN/6/201577

IRN/31/2009
TUR/264/2009*

TUR/257/2008*99

IRN/8/2005
IRN/88/2009

NEP/1/2015

72

OMN/7/2001

KUW/3/97
72

UAE/4/200893

SRL/5/2014  
SRL/1/2014

SRL/27/2014  
SRL/6/2014
SRL/9/2014  
SRL/17/2014

IND127/2013*  
BHU/3/2009

SRL/10/2016
100 SRL/9/2016

SRL/15/2014  
IND699/2013*

SRL/3/2014  
SRL/11/2014

SRL/2/2014

SRL/8/2014

95 SRL/30/2014  
SRL/32/2014

SRL/16/2014  
SRL/28/2014  
SRL/34/2014

SRL/7/2014

NEP/11/2013
95SRL/31/2014
95SRL/29/2014

SRL/1/2013

IND271/2013*  
UAE/1/2014

BAN TA Dh-186 2013*  
IND250(541)/2013*

IND205/2013*  
IND32/14*

IND571/2013*
91NEP/18/2013

IND141(306)/2013*  
BAN/TA/Ma-200/2014*

78IND142(310)/2013*
IND139(302)/2013*79

SRL/3/2017
SRL/9/2018100

SRL/6/2016
SRL/5/2016100

98SRL/12/2016

SRL/11/2016  
SRL/4/2016

_89 SRL/5/2018  
SRL/6/2018

SRL/2/2018100

99

96

92

99SAU/2/2016  
SAU/3/2016

SAU/7/2016

SRL/11/2018  
SRL/7/2018

SRL/4/2018

NEP/12/2016  
NEP/5/2016  
BHU/10/2016

NEP/19/2015  
NEP/17/2015  
NEP/6/2016  
NEP/28/2015
NEP/17/2016

87 MYA/3/2016  
MYA12-2016 2*

87NEP/13/2016

BAN/GKa-236(pig)/2015*

SRL/5/2017  
NEP/10/2015  
NEP/7/2016  
BAN/LK/Sa-248/2015*  
BAN/TG/Ba-268/2015*  
BAN/SI/Sh-234/2015*

80 BAN/NL/Lo-245/2015*  
BHU/2/2016

VIT/20/2016

Zabaikalskiy/3/RUS/2016*  
170206/SKR/2017*

70Zabaikalskiy/2/RUS/2016*  
Zabaikalskiy/1/RUS/2016*

SRL/1/2018100

100

96

93

0.00 0.04 0.08
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Vietnam 

Batch: WRLFMD/2018/00011 

Date received: 27/02/2018 

No. of samples: 40 

O/CATHAY: 6 

O/SEA/Mya-98: 5 

O/ME-SA/PanAsia: 8 

O/ME-SA/Ind-2001e: 1 

A/ASIA/Sea-97: 13 

FMDV-GD: 6 

NVD: 1 

 
Continued on next page 

ISA-1

CATHAY

EA-4  
EA-1

ME-SA

PanAsia-2

KAT-15
PUN-10
ANT-10
FAR-09

TER-08  
SAN-09  
QOM-15  
BAL-09

PanAsia

PanAsia

Ind-2001

d
c
a
b

e

SEA

Cam-94

Mya-98

ISA/9/74  
ISA/1/62

100

Yunlin/TAW/97*  
HKN/21/70

PHI/7/96100

HKN/6/83

VIT/3/2017  
GD/CHA/JH12/2013*

VIT/27/2017
SCGH/CHA/2016*
CanTho/VIT/15-20501*

VIT/8/2016
VIT/23/2016

90

VIT/21/2017
72

IT/22/2017V
VIT/26/201799

100

78

100

K83/79*
UGA/17/98

IND/R2/75*  
Manisa/TUR/69*  
IND/53/79

IRN/18/2010
71

TUR/264/2009*  
IRN/6/2015

TUR/257/2008*100

IRN/8/2005
IRN/31/2009

IRN/88/2009
PAK/16/2010

NEP/1/2015

95

UKG/35/2001
VIT/18/2017
VIT/32/2017

BaTri/VIT/17-19372*  
VIT/1/2018  
_VIT/31/2017

87VIT/29/2017
VIT/30/2017

100

95 MOG/1/2014  
MOG/3/2014

90 VIT/13/2013

89VIT/39/2013

100
VIT/36/2013

82VIT/15/2013

VIT/2/2017

VIT/15/2017
100

91

99

OMN/7/2001
KUW/3/9796

UAE/4/2008
76

BHU/3/2009
NEP/8/2016

98NEP/14/2015
74NEP/15/2015

Zabaikalskiy/3/RUS/2016*  
170206/SKR/2017*

71MYA/1/2017
VIT/9/2017

100

96

97

96

CAM/3/98

TAI/4/2016  
TAI/189/87*

TAI/28/2015  
VIT/4/2016  
VIT/7/2016

VIT/11/2016
VIT/27/2016

89 VIT/5/2016

VIT/5/2017

100

MYA/7/98
VIT/24/2016

TAI/51/2016  
TAI/26/2016
TAI/34/2016

TAI/22/2015  
MYA/1/2015  
TAI/30/2015

Report on FMDV O in Vietnam in 2016, 2017, 2018  

Batch: WRLFMD/2018/0011

VIT/7/2017  
_VIT/1/2017  
VIT/15/2016  
VIT/17/2016  

89 TAI/40/2016
TAI/31/2016

100

93

83

74

95

90

0.00 0.04 0.08 0.12
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Vietnam continued 
 

 
 

  

EURO-SA  
AFRICA

ASIA

Iran-96  
G-VII  
A22
Iran-87  
A15  
A24
G-III

Iran-05

KSS-09  
EZM-07  
ARD-07  
BAD-09  
SIS-13  
HER-10  
AFG-07  
FAR-09  
FAR-11  
BAL-11

Thai-87
Sea-97
Pak-09

Sea-97

KEN/3/64
Cruzeiro/BRA/55*

Bangkok/TAI/60*
IRN/2/87

IRQ/24/64
SAU/16/95

BAL/PAK/05/2011*  
IRN/1/96

IRN/1/2011
IRN/78/2009

AFG/6/2007

IRN/27/2013  
AFG/10/2010

BAD/AFG/L2814/2009*
TUR/1/2008
TUR/33/2008
TUR/3/2010

79

PAK/6/2009

100

TAI/2/97

VIT/6/2014  
VIT/1/2015  
TAI/118/87*

VIT/49/2013
TAI/16/2013
TAI/14/2013

74TAI/12/2013

88 TAI/15/2013  
TAI/4/2014  
TAI/5/2014  
VIT/20/2014  
VIT/42/2013
VIT/2/2014

VIT/54/2013  
VIT/35/2013  
VIT/3/2015  
VIT/3/2014

74VIT/7/2014

MAY/21/2013  
MAY/17/2013  
VIT/56/2013

VIT/14/2014
TAI/17/2013
TAI/20/2013
TAI/21/2013  
LAO/1/2014  
LAO/2/2014  
TAI/9/2014  
VIT/63/2013

VIT/17/2017
VIT/19/201782

83   
VIT/12/2017

VIT/13/2017  
VIT/11/2017

MAY/15/2014  
VIT/1/2014

98VIT/15/2014

VIT/16/2017

VIT/20/2017
VIT/24/2017

90
VIT/23/2017
VIT/25/2017

100

VIT/26/2016

100

TAI/7/2003

TAI/23/2016  
TAI/16/2016

Amur/4/RUS/2013*  
Amur/2/RUS/2013*
VIT/25/2012

VIT/6/2017

87
VIT/13/2015
VIT/12/2015
VIT/1/2016

73 Amur/3/RUS/2013*  
Amur/RUS/2013*  
KAZ/2/2013*
GDMM-CHA-2013-S*

Zabaikalsky/RUS/2013*  
VIT/14/2016  
VIT/16/2016  
MYA/3/2015
MYA/4/2015  
MYA/2/2015  
TAI/13/2015  
TAI/23/2015  
TAI/17/2014  
TAI/12/2015  
TAI/24/2015

70 CAM/5/2016  
VIT/16/2015

VIT/22/2016

100

86

86

100

74

0.00 0.04 0.08 0.12
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2.2. AFRICA 

 Botswana 

Batch: WRLMEG/2018/00026 

Date received: 25/06/2018 

No. of sequences: 1 

SAT2/III: 1 

 

I

II  

V

IV

III

GHA/2/90
NIG/2/75100

ZIM/7/83*
SA/106/59

ZIM/14/2002
MAL/1/200371

KEN/1/84
ETH/1/90

100

73

BOT-BUFF/2/69  
RHO/1/48

BOT-BUFF/2/6872

SWA/4/89
ZIM/10/2002

ZIM/1/2004
87ZIM/1/2004

ZIM/11/200277

100

BOT/1/80
BOT/3/77100

BOT/P3/98 VUM-29*  
BOT/P3/98 VUM-29*

100

ZAM/13/2009  
ZAM/16/2009

ZAM/14/2009  
ZAM/12/2009

100

BOT/24/2006

99

BOT/P3/2000 SAV-24*
77

BOT/P9/2010

NAM11/17*  
NAM13/17*

100
91

94

BOT/8/2005
BOT/1/2005
BOT/6/2005

BOT/3/2005
BOT/2/2005

BOT/7/2005  
BOT/4/2005

100BOT/5/2005

100

BOT/1/2010
BOT/5/2010

100BOT/4/2010
100BOT/3/2010

100

100

BOT/P3/98 NXA-16*

100BOT/2/2010

BOT/P3/98 NXA-7*100

BOT/8/2012  
BOT/14/2012  
BOT12/12*  
BOT/12/2012  
BOT/11/2012  
BOT14/12*  
BOT/18/2012  
BOT/13/2012  
BOT/15/2012  
BOT/17/2012

BOT/16/2012
74BOT/10/2012

BOT/9/2012
100

BOT/7/2009  
BOT/8/2009

BOT/6/2009
BOT/5/2009

100

BOT/8/2008

BOT/9/2008  
BOT/10/2008
BOT/6/2008

BOT/7/2008  
BOT/5/2007  
BOT/2/2007  
BOT/3/2007  
BOT/6/2007

BOT/3/2009

89 BOT/16/2008  
BOT/18/2008

96  BOT/11/2008

BOT/2/2009  
BOT/4/2009100

BOT02/11*

BOT/1/2011  
BOT/2/2011100

99

BOT/1/2012
95BOT/20/2012
96BOT/19/2012  
BOT/21/2012  

97 BOT/1/2013  
BOT/2/2013

BOT/5/2012

BOT/3/2012  
BOT/2/2012

78  88BOT/7/2012
88BOT/7/2012

BOT/4/2012  
BOT/6/2012  
BOT/6/2012

97

97

BOT19/15*
BOT07/15*

85BOT/3/2015
98

100 BOT/03/2017*  
BOT/1/2017

BOT02/2018*100

100

100

100

81

93

92

84

0.00 0.04 0.08 0.12
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 Ethiopia 
Batch: WRLFMD/2018/00009 
Date received: 14/03/2018 
No. of samples: 28 
O/EA-3: 11 
A/AFRICA/G-I: 4 
A/AFRICA/G-IV: 3 
SAT2/VII/Ghb-12: 1 
FMDV-GD: 7 
NVD: 2 

 
Continued on next page 

ME-SA  

ISA-1

ME-SA

Ind-2001
PanAsia

PUN-10  
FAR-09
a

QOM-15 PanAsia-2

KAT-15

EA-3

WA  
EA-1  
SEA

EA-2

EA-3

ISA/1/62
IND/53/79

Manisa/TUR/69*
UKG/35/2001

KUW/3/9776

IRN/31/2009
PAK/16/201075

IRN/6/2015
NEP/1/2015

TAI/189/87*
K83/79*

CIV/8/99

ETH/1/2007

ETH/3/2004
100

MAL/1/98
UGA/3/2002100

EGY/13/2015

Cairo 1/Egy/2016*  
El-Behira 2/Egy/2016*  
El-Behira 1/Egy/2016*  
EGY/14/2015

EGY/11/2015

77EGY/7/2016  
EGY/4/2016

Giza 2/Egy/2016*  
Ismailia 6/Egy/2016*  
Ismailia 4/Egy/2016*  
Ismailia 3/Egy/2016*  
EGY/3/2015  
EGY/14/2016

87EGY/12/2016
87EGY/9/2015

87 EGY/8/2016  
EGY/16/2016  
EGY/18/2016  
EGY/9/2016  
EGY/5/2016
Ismailia 11/Egy/2016*

SUD/2/86
TAN/2/2004

EGY/17/2016

Ismailia 7/Egy/2016*  
EGY/10/2016
EGY/11/2016

Ismailia 2/Egy/2016*  
Ismailia 8/Egy/2016*

Ismailia 9/Egy/2016*  
Ismailia 5/Egy/2016*  
EGY/10/2015

ETH/10/2017
ETH/7/2018

ETH/17/2017
ETH/8/2018

100          84 ETH/12/2018

ETH/13/2018

100

Alexandria 1/Egy/2016*  
EGY/26/2017

__96 ETH/10/2018  
ETH/9/2018

___96 ETH/14/2018  
ETH/15/2018

EGY/33/2017
EGY/22/2017

Giza 1/Egy/2017*  
EGY/7/2017
Behira 2/Egy/2017*  
EGY/25/2017  
EGY/11/2017  
EGY/8/2017

PAT/2/2017  
EGY/9/2017

EGY/6/2017  
EGY/19/2017  
ISR/8/2017  
PAT/6/2017  
PAT/1/2017  
PAT/4/2017  
PAT/9/2017  
ISR/2/2017  
ISR/7/2017  
PAT/10/2017  
PAT/5/2017

76

ETH/4/2017  

77
ETH/5/2017  
ETH/3/2017
ETH/2/2017  
EGY/32/2017  
EGY/27/2017  
EGY/17/2017  
EGY/4/2017

ETH/16/2018

100

100

75

0.00 0.04 0.08
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Ethiopia continued 

 
 

Continued on next page 
 

ASIA

A22
ARD-07
HER-10 Iran-05

A15

EURO-SA
A24  
A5  
A12

AFRICA

G-I

G-VII  
G-VI  
G-III  
G-V  
G-II

G-IV

IRQ/24/64
TUR/1/2008
AFG/10/2010100

Bangkok/TAI/60*

95

UKG/119/32
Allier/FRA/60*

Cruzeiro/BRA/55*
100

KEN/42/66

COD/12/2011  
COD/2/2011

COD/8/2011  
COD/3/2011

COD/9/2011  
COD/10/2011  
COD/11/2011

100

TAN/11/2009
TAN/45/2009

TAN/4/200998

KEN/22/2009  
TAN/42/2009  
TAN/47/2009

73K73/08*  
KEN/28/2008

100K63/09*

KEN/6/2012  
K148/12*  

KEN/5/2012

K143/12*
K138/12*

100

100TAN-CVL-2011-0066*
96 TAN-CVL-2011-0293*  

TAN-CVL-2011-0125*

TAN-CVL-2011-0146*

100TAN-CVL-2011-0289*

100TAN-CVL-2011-0160*

74

TAN/65/2012

TAN/61/2012  
TAN/1/2013  
TAN/56/2012  
TAN/66/2012

TAN/2/2013

100

96

TAN/26/2013

100 TAN/16/2013  
TAN/18/2013

TAN/7/2013

ETH/2/2018
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100ETH/1/2018
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100

72
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KEN/3/64
GHA/16/73
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SUD/1/81100

SUD/3/77
79
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ERI/2/98
ERI/3/98100

100

CAR/P19/2000 mfa/057/01*  
CAR/P22/2000 fke/066/08*

CAR/13/2000

70CAR/14/2000
70CAR/15/2000
70CAR/12/2000

100

85

SUD/6/2011  
SUD/1/2011

NIG/3/2009  
MAI/4/2004

SUD/7/2011
SUD/13/2011
SUD/12/2011

EGY/1/2012

100 EGY/30/2012  
EGY/42/201299

100

ERI/1/2006

99EGY/18/2012  
EGY/20/2012

ERI/5/2006
87ERI/16/2009

73ERI/4/2007
91

ERI/5/2008  
SUD/1/2006  
ERI/1/2008

SUD/3/2006
ERI/40/2009

82

SUD/12/2013

SUD/11/2013  
SUD/13/2013
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84
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SUD/1/2013

100SUD/10/2013
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Ethiopia continued 
 

 
 

 

XIV  

IX

X  
XII  
VIII  
XI  
IV

VII

Ghb-12

Alx-12

Lib-03

Lib-12

ETH/1/90
ANG/4/7479

ZAI/1/74
UGA/51/75

UGA/19/9880

KEN/3/57  
KEN/2/84

98

ETH/2/91
EGY/11/2012
EGY/9/2012
EGY/23/2012*
EGY/28/2012
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88CAR/29/2013
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100CAR/43/2013  
CAR/6/2013
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85

CAR/92/2005  
CAR/24/2005
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Nig/5/13*

CAR/118/2005
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NIG/3/2012100
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99NIG/2/2007
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CAR/78/2012
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76NIG/3/2008
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98   NIG/1/2008

100CAR/37/2013
100 CAR/12/2013  

CAR/34/2013

81CAR/9/2012  
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CAR/B001070/2012*

100CAR/16/2013

CAR/1/2012

90CAR/4/2012
91CAR/2/2012  
CAR/3/2012

89 CAR/24/2012

75

ETH/11/2018

100
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0.00 0.10



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

30 

 

 Zambia 
Batch: WRLFMD/2018/00013 
Date received: 17/04/2018 
No. of samples: 3 
O/EA-2: 3 
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ME-SA

FAR-09
ANT-10 PanAsia-2

PUN-10

Ind-2001
PanAsia

b
SEA

EA-2
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IRN/31/2009  
IRN/8/2005

IRN/88/200976

PAK/16/2010
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OMN/7/2001  
UKG/35/2001
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KEN/5/2002
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COD/102/2006
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COD/90/2006
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100

COD/3/2010  
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TAN-CVL-2011-0106*
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ZAM/1/2010  

76 COD/4/2010

95 ZAM/3/2010
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TAN/9/2014
TAN/3/2014
TAN/10/2014

100
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UGA/1/2017

TAN/6/2014  
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0.00 0.04 0.08 0.12
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3. Vaccine matching 

During this reporting period vaccine matching has been undertaken for 20 FMD virus 
field strains: 

 

Table 2: Summary of samples tested by vaccine matching. 

Serotype O A C Asia-1 SAT 1 SAT 2 SAT 3 

Ethiopia 2 2    1  

Hong Kong 5       

Iran 2 3  2    

Israel 2       

Republic of Korea  1      

∑ 11 6  2  1  

 

For individual data see Annex 1, section 3.3 (Antigenic Characterisation).  

  



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

32 

Annex 1: Sample data 

3.1. Summary of Submissions 

Table 3: Summary of samples collected and received to WRLFMD (April to June 2018) 

Country 
No of 

samples 

Virus isolation in cell culture/ELISA RT-PCR for FMD 
(or SVD) 

virus (where 
appropriate) 

FMD virus serotypes 

N
o

 V
ir

u
s
 

D
e
te

c
te

d
 

O A C 
SAT 

1 
SAT 

2 
SAT 

3 
ASIA

-1 
Positive Negative 

AFGHANISTAN 22 3 1 - - - - 1 17 18 4 

BHUTAN 11 4 3 - - - - - 4 8 3 

ETHIOPIA 28 11 7 - - 1 - - 9 26 2 

HONG KONG, SAR OF PRC 9 3 - - - - - - 6 6 3 

ISRAEL 4 4 - - - - - - - 4 - 

IRAN 25 11 9 - - - - 4 1 24 1 

SOUTH KOREA 5 - 2 - - - - - 3 5 - 

SRI LANKA 16 9 - - - - - - 7 11 5 

VIETNAM 40 20 13 - - - - - 7 39 1 

ZAMBIA 3 3 - - - - - - - 3 - 

TOTAL 163 68 35 - - 1 - 5 54 144 19 

Abbreviations used in table 

VI / ELISA FMD (or SVD) virus serotype identified following virus isolation in 
cell culture and antigen detection ELISA 

FMD  Foot-and-mouth disease 

SVD  Swine vesicular disease 

NVD  No FMD, SVD or vesicular stomatitis virus detected 

NT  Not tested 

rRT-PCR Real-time reverse transcription polymerase chain reaction for FMD 
(or SVD) viral genome 
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3.2. Clinical Samples 

Table 4: Clinical sample diagnostics made by the WRLFMD® April to June 2018 

Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 

R
e
c
e
iv

e
d

 

R
e
p

o
rt

e
d

 

V
I/
E

L
IS

A
 

R
T

-P
C

R
 

F
in

a
l 

re
p

o
rt

 

A
F

G
H

A
N

IS
T

A
N

 

Apr 
18 

May 
18 

AFG 39/2017 BOVINE 16-Feb-17 NEG POS FMDV GD 
AFG 40/2017 BOVINE 20-Feb-17 NEG POS FMDV GD 
AFG 41/2017 BOVINE 31-May-17 NEG POS FMDV GD 
AFG 42/2017 BOVINE 12-Jun-17 NEG POS FMDV GD 
AFG 43/2017 BOVINE 18-Jun-17 NEG POS FMDV GD 
AFG 44/2017 BOVINE 23-Jun-17 O POS O 
AFG 45/2017 BOVINE 30-Jun-17 NEG POS FMDV GD 
AFG 46/2017 BOVINE 03-Jul-17 NEG NEG NVD 
AFG 47/2017 BOVINE 08-Jul-17 NEG NEG NVD 
AFG 48/2017 BOVINE 10-Jul-17 NEG NEG NVD 
AFG 49/2017 BOVINE 25-Jul-17 NEG POS FMDV GD 
AFG 50/2017 BOVINE 02-Aug-17 A POS A 
AFG 51/2017 BOVINE 02-Aug-17 NEG POS FMDV GD 
AFG 52/2017 BOVINE 06-Aug-17 O POS O 
AFG 53/2017 BOVINE 13-Aug-17 NEG POS FMDV GD 
AFG 54/2017 BOVINE 19-Aug-17 O POS O 
AFG 55/2017 BOVINE 21-Aug-17 NEG POS FMDV GD 
AFG 56/2017 BOVINE 04-Sep-17 ASIA-1 POS ASIA-1 
AFG 57/2017 BOVINE 19-Sep-17 NEG NEG NVD 
AFG 58/2017 BOVINE 19-Oct-17 NEG POS FMDV GD 
AFG 59/2017 BOVINE 23-Oct-17 NEG POS FMDV GD 
AFG 60/2017 BOVINE 14-Nov-17 NEG POS FMDV GD 

B
H

U
T

A
N

 

May 
18 

May 
18 

BHU 23/2017 CATTLE 19-Jul-17 NEG NEG NVD 
BHU 24/2017 CATTLE 19-Jul-17 O POS O 
BHU 25/2017 CATTLE 19-Jul-17 O POS O 
BHU 26/2017 CATTLE 22-Sep-17 A NEG A 
BHU 27/2017 CATTLE 22-Sep-17 A POS A 
BHU 28/2017 CATTLE 22-Sep-17 A POS A 
BHU 29/2017 CATTLE 22-Sep-17 NEG NEG NVD 
BHU 1/2018 CATTLE 17-Apr-18 NEG POS FMDV GD 
BHU 2/2018 CATTLE 20-Apr-18 O POS O 
BHU 3/2018 CATTLE 20-Apr-18 O POS O 
BHU 4/2018 CATTLE 20-Apr-18 NEG POS FMDV GD 

E
T

H
IO

P
IA

 

Mar 
18 

Apr 
18 

ETH 8/2017 LOCAL ZEBU 27-Jun-17 A POS A 
ETH 9/2017 LOCAL ZEBU 27-Jun-17 A POS A 

ETH 10/2017 LOCAL ZEBU 24-Oct-17 O POS O 
ETH 11/2017 LOCAL ZEBU 24-Oct-17 NEG POS FMDV GD 
ETH 12/2017 LOCAL ZEBU 18-Nov-17 A POS A 
ETH 13/2017 LOCAL ZEBU 18-Nov-17 NEG POS FMDV GD 
ETH 14/2017 LOCAL ZEBU 18-Nov-17 NEG POS FMDV GD 
ETH 15/2017 LOCAL ZEBU 18-Nov-17 NEG POS FMDV GD 
ETH 16/2017 LOCAL ZEBU 20-Dec-17 NEG NEG NVD 
ETH 17/2017 LOCAL ZEBU 20-Dec-17 O POS O 
ETH 18/2017 LOCAL ZEBU 29-Dec-17 NEG NEG NVD 
ETH 1/2018 LOCAL ZEBU 05-Jan-18 A POS A 
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Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 

R
e
c
e
iv

e
d

 

R
e
p

o
rt

e
d

 

V
I/
E

L
IS

A
 

R
T

-P
C

R
 

F
in

a
l 

re
p

o
rt

 

ETH 2/2018 LOCAL ZEBU 05-Jan-18 A POS A 
ETH 3/2018 LOCAL ZEBU 05-Jan-18 A POS A 
ETH 4/2018 LOCAL ZEBU 05-Jan-18 NEG POS FMDV GD 
ETH 5/2018 LOCAL ZEBU 05-Jan-18 NEG POS FMDV GD 
ETH 6/2018 LOCAL ZEBU 05-Jan-18 A POS A 
ETH 7/2018 LOCAL ZEBU 24-Jan-18 O POS O 
ETH 8/2018 LOCAL ZEBU 24-Jan-18 O POS O 
ETH 9/2018 LOCAL ZEBU 24-Jan-18 O POS O 

ETH 10/2018 LOCAL ZEBU 24-Jan-18 O POS O 
ETH 11/2018 LOCAL ZEBU 25-Jan-18 SAT 2 POS SAT 2 
ETH 12/2018 LOCAL ZEBU 31-Jan-18 O POS O 
ETH 13/2018 LOCAL ZEBU 31-Jan-18 O POS O 
ETH 14/2018 LOCAL ZEBU 31-Jan-18 O POS O 
ETH 15/2018 LOCAL ZEBU 31-Jan-18 O POS O 
ETH 16/2018 LOCAL ZEBU 01-Feb-18 O POS O 

ETH 17/2018 
HOLSTEIN 

FRIESIAN 
17-Feb-18 NEG POS FMDV GD 

H
O

N
G

 K
O

N
G

,  
SA

R
 O

F 
P

R
C

 

Apr 
18 

May 
18 

HKN 1/2018 PIG 12-Jan-18 NEG NEG NVD 

HKN 2/2018 PIG 28-Feb-18 NEG POS FMDV GD 

HKN 3/2018 PIG 28-Feb-18 NEG POS FMDV GD 

HKN 4/2018 PIG 28-Feb-18 O POS O 

HKN 5/2018 PIG 07-Mar-18 O POS O 

HKN 6/2018 PIG 07-Mar-18 O POS O 

HKN 7/2018 PIG 07-Mar-18 NEG NEG NVD 

HKN 8/2018 PIG 13-Mar-18 NEG NEG NVD 

HKN 9/2018 PIG 14-Mar-18 NEG POS FMDV GD 

IS
R

A
EL

 

Apr 
18 

May 
18 

ISR 1/2018 CATTLE 05-Apr-18 O POS O 

ISR 2/2018 CATTLE 05-Apr-18 O POS O 

ISR 3/2018 CATTLE 07-Apr-18 O POS O 

ISR 4/2018 CATTLE 07-Apr-18 O POS O 

IR
A

N
 

Mar 
18 

Apr 
18 

IRN 1/2018 CATTLE 03-Jan-18 O POS O 

IRN 2/2018 CATTLE 06-Jan-18 A POS A 

IRN 3/2018 CATTLE 09-Jan-18 A POS A 

IRN 4/2018 CATTLE 14-Jan-18 A POS A 

IRN 5/2018 CATTLE 16-Jan-18 NEG NEG NVD 

IRN 6/2018 CATTLE 20-Jan-18 A POS A 

IRN 7/2018 CATTLE 21-Jan-18 ASIA-1 POS ASIA-1 

IRN 8/2018 SHEEP 22-Jan-18 O POS O 

IRN 9/2018 CATTLE 24-Jan-18 A POS A 

IRN 10/2018 CATTLE 25-Jan-18 A POS A 

IRN 11/2018 CATTLE 26-Jan-18 O POS O 

IRN 12/2018 CATTLE 28-Jan-18 O POS O 

IRN 13/2018 CATTLE 28-Jan-18 O POS O 

IRN 14/2018 CATTLE 29-Jan-18 ASIA-1 POS ASIA-1 

IRN 15/2018 SHEEP 31-Jan-18 O POS O 

IRN 16/2018 CATTLE 31-Jan-18 O POS O 
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Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 

R
e
c
e
iv

e
d

 

R
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p
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e
d
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I/
E
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R
T

-P
C

R
 

F
in

a
l 

re
p

o
rt

 

IRN 17/2018 CATTLE 01-Feb-18 ASIA-1 POS ASIA-1 

IRN 18/2018 CATTLE 01-Feb-18 A POS A 

IRN 19/2018 CATTLE 04-Feb-18 ASIA-1 POS ASIA-1 

IRN 20/2018 SHEEP 05-Feb-18 O POS O 

IRN 21/2018 CATTLE 10-Feb-18 O POS O 

IRN 22/2018 CATTLE 12-Feb-18 O POS O 

IRN 23/2018 CATTLE 12-Feb-18 A POS A 

IRN 24/2018 CATTLE 14-Feb-18 O POS O 

IRN 25/2018 CATTLE 23-Feb-18 A POS A 

S
O

U
T

H
 

K
O

R
E

A
 Apr 

18 
Apr 
18 

SKR 1/2018 PIG 26-Mar-18 NEG POS FMDV GD 
SKR 2/2018 PIG 26-Mar-18 NEG POS FMDV GD 
SKR 3/2018 PIG 26-Mar-18 NEG POS FMDV GD 
SKR 4/2018 PIG 26-Mar-18 A POS A 

May 
18 

May 
18 

SKR 5/2018 PIG 07-Apr-18 A POS A 

S
R

I 
L

A
N

K
A

 

May 
18 

Jun 
18 

SRL 4/2017 CATTLE 16-Aug-17 NEG NEG NVD 
SRL 5/2017 CATTLE 28-Nov-17 O POS O 
SRL 1/2018 CATTLE 09-Jan-18 O POS O 
SRL 2/2018 CATTLE 06-Feb-18 O POS O 
SRL 3/2018 CATTLE 15-Feb-18 NEG POS FMDV GD 
SRL 4/2018 CATTLE 15-Feb-18 O POS O 
SRL 5/2018 CATTLE 14-Mar-18 O POS O 
SRL 6/2018 CATTLE 14-Mar-18 O POS O 
SRL 7/2018 CATTLE 28-Mar-18 O POS O 
SRL 8/2018 ELEPHANT 16-Apr-18 NEG NEG NVD 
SRL 9/2018 CATTLE 16-Apr-18 O POS O 

SRL 10/2018 CATTLE 19-Apr-18 NEG NEG NVD 
SRL 11/2018 CATTLE 23-Apr-18 O POS O 
SRL 12/2018 CATTLE 23-Apr-18 NEG NEG NVD 
SRL 13/2018 CATTLE 23-Apr-18 NEG NEG NVD 
SRL 14/2018 CATTLE 03-May-18 NEG POS FMDV GD 

V
IE

T
N

A
M

 

Feb 
18 

Apr 
18 

VIT 22/2016 BOVINE 10-Jun-16 A POS A 
VIT 23/2016 PIG 10-Jul-16 O POS O 
VIT 24/2016 BOVINE 18-Aug-16 O POS O 
VIT 25/2016 BOVINE 30-Sep-16 NEG POS FMDV GD 
VIT 26/2016 BOVINE 13-Oct-16 A POS A 
VIT 27/2016 BOVINE 14-Oct-16 O POS O 
VIT 1/2017 BUFFALO 07-Jan-17 O POS O 
VIT 2/2017 BOVINE 09-Jan-17 O POS O 
VIT 3/2017 PIG 11-Jan-17 O POS O 
VIT 4/2017 BOVINE 19-Feb-17 NEG POS FMDV GD 
VIT 5/2017 PIG 22-Feb-17 O POS O 
VIT 6/2017 BOVINE 27-Feb-17 A POS A 
VIT 7/2017 BUFFALO 07-Apr-17 O POS O 
VIT 8/2017 PIG 10-Apr-17 NEG NEG NVD 
VIT 9/2017 BOVINE 20-Apr-17 O POS O 

VIT 10/2017 PIG 06-Jun-17 NEG POS FMDV GD 
VIT 11/2017 BOVINE 09-Jun-17 A POS A 
VIT 12/2017 BOVINE 19-Jun-17 A POS A 
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Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 
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R
T
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C
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F
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VIT 13/2017 BOVINE 30-Jun-17 A POS A 
VIT 14/2017 PIG 06-Jul-17 NEG POS FMDV GD 
VIT 15/2017 BOVINE 02-Aug-17 O POS O 
VIT 16/2017 BOVINE 05-Aug-17 A POS A 
VIT 17/2017 BOVINE 09-Aug-17 A POS A 
VIT 18/2017 BOVINE 21-Aug-17 O POS O 
VIT 19/2017 BOVINE 24-Aug-17 A POS A 
VIT 20/2017 BOVINE 29-Aug-17 A POS A 
VIT 21/2017 PIG 07-Sep-17 O POS O 
VIT 22/2017 PIG 09-Sep-17 O POS O 
VIT 23/2017 BUFFALO 11-Sep-17 A POS A 
VIT 24/2017 BUFFALO 11-Sep-17 A POS A 
VIT 25/2017 BUFFALO 11-Sep-17 A POS A 
VIT 26/2017 PIG 02-Oct-17 O POS O 
VIT 27/2017 PIG 06-Oct-17 O POS O 
VIT 28/2017 BOVINE 18-Oct-17 NEG POS FMDV GD 
VIT 29/2017 BOVINE 20-Oct-17 O POS O 
VIT 30/2017 BOVINE 26-Oct-17 O POS O 
VIT 31/2017 BOVINE 10-Nov-17 O POS O 
VIT 32/2017 BOVINE 25-Dec-17 O POS O 
VIT 1/2018 BOVINE 25-Jan-18 O POS O 
VIT 2/2018 PIG 30-Jan-18 NEG POS FMDV GD 

Z
A

M
B

IA
 

Apr 

18 

Apr 

18 

ZAM 1/2018 CATTLE 24-Mar-18 O POS O 
ZAM 2/2018 CATTLE 24-Mar-18 O POS O 
ZAM 3/2018 CATTLE 02-Apr-18 O POS O 

   TOTAL 163     

Abbreviations used in table 

FMD(V)  Foot-and-mouth disease (virus) 

FMDV GD Genome detected 

FMDV NGD Genome not detected (samples submitted in Trizol, only rRT-PCR 
carried out) 

VI/ELISA  FMDV serotype identified following virus isolation in cell culture and 
antigen ELISA 

rRT-PCR  Real-time reverse transcription polymerase chain reaction on epithelial 
suspension for FMD (or SVD) viral genome 

NVD  No foot-and-mouth disease, swine vesicular disease or vesicular 
stomatitis virus detected 

NT  Not tested 
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3.3. Antigenic Characterisation 

Antigenic characterisation of FMD field isolates by matching with vaccine strains by 
2dmVNT from April to June 2018. 

 

Table 5: Vaccine matching studies for O FMDV by VNT 
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ETH/13/2018 O EA-3 PanAsia 0.34 0.21 0.38 

ETH/16/2018 O EA-3 - 0.21 0.15 0.31 

HKN/4/2018 O CATHAY - 0.11 0.10 0.14 

HKN/5/2018 O CATHAY - 0.13 0.14 0.13 

HKN/8/2017 O CATHAY - 0.09 0.15 0.13 

HKN/11/2017 O CATHAY - 0.09 0.15 0.14 

HKN/12/2017 O CATHAY - 0.10 0.07 0.12 

IRN/1/2018 O ME-SA PanAsia-2 0.58 0.37 0.34 

IRN/12/2018 O ME-SA PanAsia-2 0.85 0.48 0.63 

ISR/2/2018 O ME-SA PanAsia-2 0.32 0.30 0.48 

ISR/4/2018 O ME-SA PanAsia-2 0.18 0.24 0.5 
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ETH/2/2018 A AFRICA G-I 0.29 0.02 0.29     

ETH/6/2018 A AFRICA G-I 0.45 0.02 0.45     

IRN/10/2018 A ASIA Iran-05 0.48 0.22 0.45  0.02   

IRN/23/2018 A ASIA Iran-05 0.19 0.36 0.33  0.02   

IRN/25/2018 A ASIA G-VII 0.01 0.01 0.14  0.71   

SKR/5/2018 A ASIA SEA-97 0.45 0.01 0.43 0.12 0.47 0.35 0.19 
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Table 7: Vaccine matching studies for Asia-1 FMDV by VNT 
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IRN/7/2018 Asia 1 Sindh-08 0.48 

IRN/19/2018 Asia 1 Sindh-08 0.39 

 

Table 8: Vaccine matching studies for SAT 2 FMDV by VNT 
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ETH/11/2018 SAT 2 VII - 0.58 0.35 

 
 

Abbreviations used in tables 

M 

Vaccine Match 

r1 = > 0.3. Suggests that there is a close relationship between field 
isolate and vaccine strain. A potent vaccine containing the vaccine 
strain is likely to confer protection. 

N 

No Vaccine Match 

r1 = < 0.3. Suggests that the field isolate is so different from the 
vaccine strain that the vaccine is unlikely to protect 

 

B 

 

Borderline 

Any r1 values between 0.28 to 0.32 

 

NT 

 

Not tested against this vaccine 
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1. Abeyratne, S.A.E., S.S.C. Amarasekera, L.T. Ranaweera, T.B. Salpadoru, S. 
Thilakarathne, N.J. Knowles, J. Wadsworth, S. Puvanendiran, H. Kothalawala, 
B.K. Jayathilake, H.A. Wijithasiri, M. Chandrasena, and S. Sooriyapathirana 
(2018). The phylogenetic analysis of VP1 genomic region in Foot-and-mouth 
disease virus serotype O isolates in Sri Lanka reveals the existence of 'Sr1-
97', a newly named endemic lineage (vol 13, e0194077, 2018). Plos One, 
13(4): 1. 

2. Ali, W., M. Habib, R.S.A. Khan, M.A. Zia, M.U. Mazhar, A. Javed, M. Farooq, 
and M. Shah (2018). P1 Coding Region Diversity of Group VII (Sind-08) 
Serotype Asia-1 Foot-and-Mouth Disease Virus. Kafkas Universitesi Veteriner 
Fakultesi Dergisi, 24(3): 341-347. 

3. Bachanek-Bankowska, K., A. Di Nardo, J. Wadsworth, E.K.M. Henry, U. 
Parlak, A. Timina, A. Mischenko, I.A. Qasim, D. Abdollahi, M. Sultana, M.A. 
Hossain, D.P. King, and N.J. Knowles (2018). Foot-and-Mouth Disease in 
the Middle East Caused by an A/ASIA/G-VII Virus Lineage, 2015-2016. 
Emerging Infectious Diseases, 24(6): 1073-1078. 

4. Bai, W.F., L. Li, T. Zhang, X.H. Su, Y.W. Wang, B.W. Zhao, T. Zhang, and 
H.M. Zhou (2018). Isolation and identification of bovine nasopharyngeal 
mucosal epithelial cells and establishment of cell models of acute infection by 
Foot-and-mouth disease virus. In Vitro Cellular & Developmental Biology-
Animal, 54(4): 287-294. 

5. Brito, B., S.J. Pauszek, E.J. Hartwig, G.R. Smoliga, L.T. Vu, P.V. Dong, C. 
Stenfeldt, L.L. Rodriguez, D.P. King, N.J. Knowles, K. Bachanek-
Bankowska, N.T. Long, D.H. Dung, and J. Arzt (2018). A traditional 
evolutionary history of foot-and-mouth disease viruses in Southeast Asia 
challenged by analyses of non-structural protein coding sequences. Scientific 
Reports, 8: 13. 

6. Brito, B.P., J.K. Mohapatra, S. Subramaniam, B. Pattnaik, L.L. Rodriguez, 
B.R. Moore, and A.M. Perez (2018). Dynamics of widespread Foot-and-mouth 
disease virus serotypes A, O and Asia-1 in southern Asia: A Bayesian 
phylogenetic perspective. Transboundary and Emerging Diseases, 65(3): 
696-710. 

7. de los Santos, T., F. Diaz-San Segundo, and L.L. Rodriguez (2018). The need 
for improved vaccines against foot-and-mouth disease. Current Opinion in 
Virology, 29: 16-25. 

8. De Vleeschauwer, A.R., X.C. Zhou, D.J. Lefebvre, A. Gamier, F. Watier, C. 
Pignon, S.A. Lacour, S. Zientara, L. Bakkali-Kassimi, K. De Clercq, and B. 
Klonjkowski (2018). A canine adenovirus type 2 vaccine vector confers 
protection against foot-and-mouth disease in guinea pigs. Vaccine, 36(16): 
2193-2198. 

9. Deveci, H.A., A. Kukurt, G. Nur, M. Alpay, O. Merhan, K. Bozukluhan, V. 
Yilmaz, and M. Karapehlivan (2018). Serum paraoxonase activity and total 



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

40 

sialic acid in sheep with foot-and-mouth disease. Medycyna Weterynaryjna, 
74(3): 199-202. 

10. Dill, V., B. Hoffmann, A. Zimmer, M. Beer, and M. Eschbaumer (2018). 
Influence of cell type and cell culture media on the propagation of Foot-and-
mouth disease virus with regard to vaccine quality. Virology Journal, 15: 11. 

11. Erickson, A., M. Fisher, T. Furukawa-Stoffer, A. Ambagala, D. Hodko, J. 
Pasick, D.P. King, C. Nfon, R.O. Polo, and O. Lung (2018). A multiplex 
reverse transcription PCR and automated electronic microarray assay for 
detection and differentiation of seven viruses affecting swine. Transboundary 
and Emerging Diseases, 65(2): e272-e283. 

12. Ferretti, L., A. Di Nardo, B. Singer, L. Lasecka-Dykes, G. Logan, C.F. 
Wright, E. Perez-Martin, D.P. King, T.J. Tuthill, and P. Ribeca (2018). 
Within-Host Recombination in the Foot-and-Mouth Disease virus Genome. 
Viruses-Basel, 10(5): 14. 

13. Hamdy, M.E., M. Del Carlo, H.A. Hussein, T.A. Salah, A.H. El-Deeb, M.M. 
Emara, G. Pezzoni, and D. Compagnone (2018). Development of gold 
nanoparticles biosensor for ultrasensitive diagnosis of Foot-and-mouth 
disease virus. Journal of Nanobiotechnology, 16: 12. 

14. Han, L.L., X. Xin, H.L. Wang, J.D. Li, Y. Hao, M.Z. Wang, C.Y. Zheng, and C. 
Shen (2018). Cellular response to persistent Foot-and-mouth disease virus 
infection is linked to specific types of alterations in the host cell transcriptome. 
Scientific Reports, 8: 13. 

15. Jeong, J.P., E. Cho, S.C. Lee, T. Kim, B. Song, I.S. Lee, and S. Jung (2018). 
Detection of Foot-and-Mouth Disease virus Using a Polydiacetylene 
Immunosensor on Solid-Liquid Phase. Macromolecular Materials and 
Engineering, 303(6): 6. 

16. Kim, P. and C.H. Lee (2018). Epidemic Spreading in Complex Networks with 
Resilient Nodes: Applications to FMD. Complexity: 9. 

17. Kjaer, J. and G.J. Belsham (2018). Modifications to the Foot-and-Mouth 
Disease Virus 2A Peptide: Influence on Polyprotein Processing and Virus 
Replication. Journal of Virology, 92(8): 16. 

18. Kjaer, J. and G.J. Belsham (2018). Selection of functional 2A sequences 
within Foot-and-mouth disease virus; requirements for the NPGP motif with a 
distinct codon bias. Rna, 24(1): 12-17. 

19. Lasecka-Dykes, L., C.F. Wright, A. Di Nardo, G. Logan, V. Mioulet, T. 
Jackson, T.J. Tuthill, N.J. Knowles, and D.P. King (2018). Full Genome 
Sequencing Reveals New Southern African Territories Genotypes Bringing Us 
Closer to Understanding True Variability of Foot-and-Mouth Disease virus in 
Africa. Viruses-Basel, 10(4): 16. 

20. Lee, H.B., S.Y. Yoon, B. Singh, S.H. Oh, L.H. Cui, C.G. Yan, S.K. Kang, Y.J. 
Choi, and C.S. Cho (2018). Oral Immunization of FMDV Vaccine Using pH-
Sensitive and Mucoadhesive Thiolated Cellulose Acetate Phthalate 
Microparticles. Tissue Engineering and Regenerative Medicine, 15(1): 1-11. 

21. Li, S.F., J.J. Shao, F.R. Zhao, M.J. Gong, Y.L. Xie, H.Y. Chang, and Y.G. 
Zhang (2018). Antiviral activity of porcine interferon delta 8 against Foot-and-
Mouth Disease virus in vitro. International Immunopharmacology, 59: 47-52. 

22. Mouton, L., A. Dekker, M. Bleijenberg, M. Blanchet, J. Coco-Martin, P. 
Hudelet, and S. Goutebroze (2018). A foot-and-mouth disease SAT 2 vaccine 



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

41 

protects swine against experimental challenge with a homologous virus strain, 
irrespective of mild pathogenicity in this species. Vaccine, 36(15): 2020-2024. 

23. Navid, M.T., U. Farooq, A. Latif, M.M. Awais, M.I. Anwar, M. Akhtar, and A.B. 
Zahur (2018). Prevalence of Foot-and-mouth disease virus in apparently 
healthy buffaloes brought to Islamabad slaughterhouse in Pakistan. Tropical 
Biomedicine, 35(1): 161-167. 

24. Nawaz, Z., S.U. Rehman, A. Siddique, M.A. Zahoor, and S. Ali (2018). 
Investigations of foot-and-mouth disease outbreaks in different districts of 
Punjab, Pakistan. Buffalo Bulletin, 37(1): 81-87. 

25. Novo, S.G., V. Malirat, E.D. Maradei, A.R. Pedemonte, A.M. Espinoza, E. 
Smitsaart, K.N. Lee, J.H. Park, and I.E. Bergmann (2018). Efficacy of a high 
quality O-1/Campos foot-and-mouth disease vaccine upon challenge with a 
heterologous Korean O Mya98 lineage virus in pigs. Vaccine, 36(12): 1570-
1576. 

26. Park, J.H., D. Tark, K.N. Lee, J.E. Chun, H.S. Lee, Y.J. Ko, S.J. Kye, Y.J. 
Kim, J.K. Oem, S. Ryoo, S.B. Lim, S.Y. Lee, J.H. Choi, M.K. Ko, S.H. You, 
M.H. Lee, and B. Kim (2018). Control of type O foot-and-mouth disease by 
vaccination in Korea, 2014-2015. Journal of Veterinary Science, 19(2): 271-
279. 

27. Paton, D.J., S. Gubbins, and D.P. King (2018). Understanding the 
transmission of Foot-and-mouth disease virus at different scales. Current 
Opinion in Virology, 28: 85-91. 

28. Poorkhalily, M., M. Chamani, A. Seidavi, and A. Sadeghi (2018). The clinical 
evaluation of Ashitex and Imion on oral lesions caused by Foot-and-mouth 
disease in cattle. Journal of Livestock Science, 9: 16-22. 

29. Puckette, M., J.D. Smith, L. Gabbert, C. Schutta, J. Barrera, B.A. Clark, J.G. 
Neilan, and M. Rasmussen (2018). Production of Foot-and-mouth disease 
virus capsid proteins by the TEV protease. Journal of Biotechnology, 275: 7-
12. 

30. Rout, M., S. Subramaniam, J.K. Mohapatra, and B. Pattnaik (2018). Molecular 
epidemiologic investigation of foot-and-mouth disease in pig population of 
India. Indian Journal of Animal Research, 52(2): 281-285. 

31. Soria, I., V. Quattrocchi, C. Langellotti, M. Perez-Filgueira, J. Pega, V. 
Gnazzo, S. Romera, J. Schammas, D. Bucafusco, S. Di Giacomo, B.G. de la 
Torre, D. Andreu, F. Sobrino, E. Blanco, and P. Zamorano (2018). Immune 
Response and Partial Protection against Heterologous Foot-and-mouth 
disease virus Induced by Dendrimer Peptides in Cattle. Journal of 
Immunology Research: 12. 

32. Stenfeldt, C., J. Arzt, J.M. Pacheco, D.P. Gladue, G.R. Smoliga, E.B. Silva, 
L.L. Rodriguez, and M.V. Borca (2018). A partial deletion within Foot-and-
mouth disease virus non-structural protein 3A causes clinical attenuation in 
cattle but does not prevent subclinical infection. Virology, 516: 115-126. 

33. Sulayeman, M., F. Dawo, B. Mammo, D. Gizaw, and D. Shegu (2018). 
Isolation, molecular characterization and sero-prevalence study of Foot-and-
mouth disease virus circulating in central Ethiopia. BMC Veterinary Research, 
14: 10. 

34. Sun, P., S.M. Zhang, X.D. Qin, X.N. Chang, X.R. Cui, H.T. Li, S.J. Zhang, 
H.H. Gao, P.H. Wang, Z.D. Zhang, J.X. Luo, and Z.Y. Li (2018). Foot-and-



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

42 

mouth disease virus capsid protein VP2 activates the cellular EIF2S1-ATF4 
pathway and induces autophagy via HSPB1. Autophagy, 14(2): 336-346. 

35. Wang, G.Q., Y.C. Liu, H. Feng, Y.M. Chen, S.Z. Yang, Q. Wei, J. Wang, D.M. 
Li, and G.P. Zhang (2018). Immunogenicity evaluation of MS2 phage-
mediated chimeric nanoparticle displaying an immunodominant B cell epitope 
of Foot-and-Mouth Disease virus. Peerj, 6: 17. 

36. Waters, R., A.B. Ludi, V.L. Fowler, G. Wilsden, C. Browning, S. Gubbins, 
B. Statham, A. Bin-Tarif, V. Mioulet, D.J. King, C. Colenutt, E. Brown, P. 
Hudelet, and D.P. King (2018). Efficacy of a high-potency multivalent Foot-
and-mouth disease virus vaccine in cattle against heterologous challenge with 
a field virus from the emerging A/ASIA/G-VII lineage. Vaccine, 36(14): 1901-
1907. 

37. Wong, C.L., C.Y. Yong, A. Muhamad, A. Syahir, A.R. Omar, C.C. Sieo, and 
W.S. Tan (2018). A 12-residue epitope displayed on phage T7 reacts strongly 
with antibodies against Foot-and-mouth disease virus. Applied Microbiology 
and Biotechnology, 102(9): 4131-4142. 

38. Yamada, M., K. Fukai, K. Morioka, T. Nishi, R. Yamazoe, R. Kitano, N. 
Shimada, K. Yoshida, T. Kanno, K. Sakamoto, and M. Yamakawa (2018). 
Early pathogenesis of the Foot-and-mouth disease virus O/JPN/2010 in 
experimentally infected pigs. Journal of Veterinary Medical Science, 80(4): 
689-700. 

39. Ye, X., T. Pan, D. Wang, L.R. Fang, J. Ma, X.Y. Zhu, Y.L. Shi, K.S. Zhang, 
H.X. Zheng, H.C. Chen, K. Li, and S.B. Xiao (2018). Foot-and-mouth disease 
virus counteracts on internal ribosome entry site suppression by G3BP1 and 
inhibits G3BP1-Mediated stress granule assembly via Post-Translational 
Mechanisms. Frontiers in Immunology, 9: 18. 

40. Yoon, H., W. Jeong, J.H. Han, J. Choi, Y.M. Kang, Y.S. Min, H.S. Park, and 
T.E. Carpenter (2018). Financial Impact of Foot-and-mouth disease outbreaks 
on pig farms in the Republic of Korea, 2014/2015. Preventive Veterinary 
Medicine, 149: 140-142. 

41. Zhi, X.Y., J.L. Lv, Y.Q. Wei, Y. Gao, P. Du, Y.Y. Chang, Y. Zhang, R. Wu, and 
H.C. Guo (2018). Foot-and-mouth disease virus infection stimulates innate 
immune signaling in the mouse macrophage RAW 264.7 cells (vol 62, pg 155, 
2018). Canadian Journal of Microbiology, 64(4): 291-291. 

 

  



 

The content of this report is the property of WRLFMD®, The Pirbright Institute. 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

43 

Annex 3: Vaccine Recommendations 

This report showcases a new format for recommendations of FMDV vaccines to be included 
in antigen banks. These outputs are generated with a new tool (called PRAGMATIST) that 
has been developed in partnership between WRLFMD® and EuFMD. These analyses 
accommodate the latest epidemiological data collected by the OIE FAO FMD Laboratory 
Network regarding FMDV lineages that are present in different source regions (see Table 
below), as well as available in vitro, in vivo and field data to score the ability of vaccines to 
protect against these FMDV lineages.  

Lineage 
West 

Eurasia 
East Asia 

North 
Africa 

India and 
Southern 

Asia 
East Africa 

West and 
Central 
Africa 

Southern 
Africa 

South 
America 

O ME-SA PanAsia-2 35 - - - - - - - 
O ME-SA PanAsia - 10 - - - - - - 

O SEA Mya-98 - 33 - - - - - - 
O ME-SA Ind2001 6 20 35 80 - - - - 

O EA or O WA 3 - 20 - 45 37 - - 
O EURO-SA - - - - - - - 74 
O CATHAY - 10.5 - - - - - - 

A ASIA Sea-97 - 25 - - - - - - 
A ASIA Iran-05 25.5 - - - - - - - 
A ASIA G-VII 17.5 - - 16 - - - - 

A AFRICA - - 35 - 24 25 - - 
A EURO-SA - - - - - - - 26 

Asia-1 12.5 1.5 - 4 - - - - 
SAT 1 - - - - 10 10 27 - 
SAT 2 0.5 - 10 - 20 28 57 - 
SAT 3 - - - - 1 

 
16 - 

C - - - - - - - - 

 

The table defines the relative distribution of FMDV lineages in each of the eight source regions, 
while the figure highlights the importance of these source regions for Europe (using data 
collected at the EU-RL Workshop); please contact WRLFMD EuFMD for assistance to tailor 
these outputs to other geographical regions.  NB: Vaccine-coverage data presented is based 
on available data and may under-represent the true performance of individual vaccines. 
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Annex 4: Other WRLFMD Activities 

Summary of the current status of the laboratory Proficiency Testing Scheme organised by The 
Pirbright Institute on behalf of the EU, EuFMD and the OIE/FAO. 

 Phase XXX (reported in 2018) 

Total invited laboratories1 81 

Total number of shipments1 70 

Participants from European 
Union (funded by EURL for FMD) 

27 
(EU member states) 

% of labs meeting target 
performance4 

Cat-1 0 % 

Cat-2 0 % 

Cat-3 44 % 

Cat-4 56 % 

Participants from Global 
Network Labs2 

Argentina, Botswana, Brazil, Canada3, Ethiopia, Kenya, 
Nigeria, Russia, South Africa, Thailand, USA3. 

% of labs meeting target 
performance4 

Cat-1 0 % 

Cat-2 0 % 

Cat-3 73 % 

Cat-4 27 % 

Participants from EuFMD 
Member states (non-EU) 

Albania, Israel, FYR Macedonia, Norway, Georgia, Serbia, 
Switzerland, Turkey 

% of labs meeting target 
performance4 

Cat-1 0 % 

Cat-2 0 % 

Cat-3 75 % 

Cat-4 25 % 

Participants from 
neighbourhood countries 

Algeria, Armenia, Azerbaijan, Egypt, Jordan, Kosovo, 
Lebanon, Moldova, Morocco, Tunisia. 

% of labs meeting target 
performance4 

Cat-1 0 % 

Cat-2 0 % 

Cat-3 70 % 

Cat-4 30 % 

Summary  

Panels shipped 

Panel 1 22 

Panel 2 23 

Panel 3 25 

Panel 4 15 

Total number of participants 
funded by EUFMD 

25 

Other Participants 
Australia, Kazakhstan, Namibia, Pakistan, Senegal, 

Singapore, Swaziland, UAE, & Zambia 

% of labs meeting target 
performance4 

Cat-1 0 % 

Cat-2 0 % 

Cat-3 44 % 

Cat-4 56 % 
 

1 Additional laboratories (non-NRL) participate in the PTS at their own expense; 2 Not including IZSLER and CODA-CERVA who 
participate as European NRLs; 3 USA are self-funded; 4 Scored according criteria agreed by the NRLs within Europe, each 
laboratory receives a personalized anonymous feedback letter to highlight areas in which they could improve, and performance 
of each laboratory is broadly categorized into one of four groups: Category 1 to emphasize critical issues where immediate action 
is required that impact upon the laboratory to correctly identify FMD virus (virology tests) or FMDV infected animals (serological 
tests); Category 2 laboratories with serious issues with the performance of individual tests that need to be addressed; Category 
3 to record additional observations which may need to be considered by the laboratory to improve the local performance of 
individual tests; Category 4 laboratories whose tests which are fit for purpose and where no further action is required.  


