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1. Summary of samples tested and reported 

FMD outbreaks 

1.1. Global Overview of samples received and tested 

The location of all samples detailed in this report can be seen on the map below. More 
detailed maps and sample data, on a country by country basis, can be found in the 
following sections of this report. 

 

Figure 1: Samples tested by WRLFMD in this quarter (coloured spots define serotypes detected (O, A, 

C, Asia 1, SAT 1, SAT 2, SAT 3, untyped, negative) 

1.2. Asia 

Bangladesh 

A new FMDV Asia 1 lineage (named G-IX) has been described in cattle in Dhaka (24th 
January 2018) by workers at the University of Dhaka (DOI: 10.1101/604892). Two VP1 
sequences were retrieved from GenBank (accession numbers MH457186 & 
MH457187). This lineage had previously been found in Nepal in 2017 (six virus 
isolates) by the WRLFMD (see below). 

http://dx.doi.org/10.1101/604892
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China, People’s Republic of 

A further outbreak of FMD type O was reported in cattle in the Xinjiang Autonomous 
Region on 13th July 2019. No genotyping has been reported. 

Hong Kong SAR 

Seven samples, collected from slaughterhouse pigs between March and May 2019 
were received on 14th August 2019. FMD type O was identified in six samples and the 
VP1 sequence of five of these showed them to belong to the CATHAY topotype (see 
below). 

Israel 

A further outbreak of FMD type O was reported in cattle in Haifa on 13th July 2019. 
Strain identification was reported to the OIE as PanAsia-2. 

Pakistan 

A batch of 36 samples were received on 26th July 2019. FMDV type O was identified 
in 10 samples, FMDV type A in two samples and FMDV type Asia 1 in 19 samples; 
FMDV genome was detected in four samples and one was NVD. Sequence analyses 
of the VP1 sequences revealed that eight of the type O viruses belonged to the ME-
SA/PanAsia-2/ANT-10 sublineage while the other two (from cattle in Punjab province 
in January 2019) belonged to the ME-SA/Ind-2001e sublineage. This is the first 
report of O-Ind-2001 in Pakistan. A report to the OIE suggested that the same virus 
was present in cattle in Khyber Pakhtoon Khuwa province in April 2019. The type A 
viruses belonged to the ASIA/Iran-05/SIS-13 sublineage and the Asia 1 viruses 
belonged to ASIA/Sindh-08 lineage. 

Thailand 

A batch of 20 samples was received on the 11th September 2019. FMDV type O was 
identified in four samples and FMDV type A in the remaining 16. VP1 sequencing 
revealed that three of the type O viruses belonged to the ME-SA/Ind-2001e 
sublineage, while one belonged to the SEA/Mya-98 lineage. The 16 type A viruses all 
belonged to the ASIA/Sea-97 lineage. 
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1.3. Africa 

Cameroon 

FMDV type SAT 1 was reported to have occurred for the first time in 
August/September 2016. VP1 sequences were determined at the PIADC for 15 
samples collected at two locations in the North and Adamawa regions. VP1 sequences 
were retrieved from GenBank (accession numbers MK469979-MK469993). 
Phylogenetic analyses showed the viruses to belong to topotype X and to be closely 
relation to viruses from Nigeria sampled in 2015 and 2016 (see below). Subsequently, 
the complete genome sequences of four of the isolates were also deposited on 
GenBank (accession numbers MN275118-MN275121). 

Libya 

A single FMDV type O VP1 sequence was received from IZSLER on 12th August 2019. 
The sample had been collected from cattle in Misrata in May 2019. Phylogenetic 
analyse showed the virus to belong to the EA-3 topotype and to be closely related to 
viruses from Algeria, Morocco and Tunisia (see below). 

Malawi 

A further outbreak of FMD type SAT 2 was reported to have occurred in cattle at 
Nkusabiyasi, Mchinji, Central (close to the border with Zambia) on 10th April 2019. 

Morocco 

In May 2019, five outbreaks due to FMD type O were reported in sheep and goats in 
the Fès-Meknès region. On 19th July 2019, a single outbreak was reported in cattle in 
the Souss-Massa region. 

Namibia 

Two outbreaks of FMD type SAT 3 were reported in cattle at Katima-Mulilo, Kabwe 
North, Zambezi region. VP1 sequence data was received from the SSARRL (BVI) on 
25th August 2019. Genotyping revealed that the viruses belonged to topotype II (see 
below). 
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South Africa 

A single outbreak of FMD type SAT 2 was reported to have occurred in cattle at 
Musina, Limpopo on 2nd September 2019. The outbreak occurred in South Africa's 
FMD Protection Zone. This virus is not related to the January 2019 FMD outbreak 
virus. The serotype was incorrectly reported as SAT 1 in the immediate notification, 
but later corrected and republished by the OIE on 19th September 2019. 

Zambia 

Between June and August 2019, 15 outbreaks due to FMD type O were reported in 
cattle in the Central, Copperbelt, Lusaka and Southern provinces. Three outbreaks in 
cattle in March and May 2019 in the Eastern province were reported to the OIE as type 
O but were actually FMD type SAT 2 (F. Banda, personal communication, 2019). 
Genotyping was reported in the last Quarterly Report as topotype I. Two FMDV type 
O VP1 sequences were received from the SSARRL (BVI). They were from the 
Copperbelt and Central provinces (although no precise dates were given) and 
genotyping showed them to belong to the EA-2 topotype (see below). 

Zimbabwe 

A further outbreak due to FMD type SAT1 was reported in cattle in Nkayi, 
Matabeleland North on 17th June 2019. No genotyping is available. 

1.4. South America 

No new outbreaks of FMD were reported in the continent. 

1.5. 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/country-reports/country-reports-
2019. 

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 July to September 2019 is shown in Annex 1 (Summary of 

http://www.wrlfmd.org/country-reports/country-reports-2019
http://www.wrlfmd.org/country-reports/country-reports-2019
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Submissions). A record of all samples received by WRLFMD is shown in Annex 1 
(Clinical Samples). 

 

Table 1: Status of sequencing of samples or sequences received by the WRLFMD 
from July to September 2019 (* 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/2019/00028 26/07/2019 Pakistan 

O 10 10 completed 

A 2 2 completed 

Asia 1 19 19 completed 

WRLFMD/2019/00029 14/08/2019 

Hong Kong, 
S.A.R. of 

the P.R.C. 
O 6 5 completed 

WRLFMD/2019/00030 11/09/2019 Thailand 
O 4 4 completed 

A 16 16 completed 

   Total 57 56  

 

Table 2: VP1 sequences submitted by other FMD Network laboratories to the 
WRLFMD from July to September 2019. 

WRLFMD Batch No. 
Date 

received 
Country Serotype 

Date 
Collected 

No. of 

sequences 

Submitting 
laboratory 

WRLMEG/2019/00038 09/08/2019 Zambia O 2019 2 BVI 

WRLMEG/2019/00039 12/08/2019 Libya O 05/2019 1 IZSLER 

WRLMEG/2019/00041 21/08/2019 Bangladesh Asia 1 24/01/2018 2 
UNIV-

DHAKA 

WRLMEG/2019/00042 25/08/2019 Namibia SAT 3 08/08/2019 2 BVI 

WRLMEG/2019/00043 02/09/2019 Cameroon SAT 1 2016 15 PIADC 

   Total  22  
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2. Detailed Analysis 

Key for maps and trees: 

Serotype O Serotype Asia-1 Serotype SAT 3 

Serotype A Serotype SAT 1 
FMDV Genome 

Detected 

Serotype C Serotype SAT 2 No Virus Detected 
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2.2. Asia 

 Bangladesh 

Batch: WRLMEG/2019/00041 

Submitted by: UNIV-DHAKA 

Date received: 21/08/2019 

No. of sequences: 2* 

Asia 1 (ASIA/G-IX): 2 

*, retrieved from GenBank 

 

G-V

G-VIb

G- I

Sindh-08

G-III

G-VIII

G-IX

IND/18/80
IND/63/72*94

PAK/8/2008
AFG/1/2001100

Shamir/ISR/89*
IRN/10/2004

IND/14/95*
IND/762/2003*

IND120(225)/2012*  
IND118(222)/2012*  
IND/121/2012*  
IND119(223)/2012*  
IND15(24)/2012*  
IND/118/2012*  
IND/283/2012*  
IND/16/2012*

IND/115/2012*  
IND/305/2012*

IND115(217)/2012*  
IND114(214)/2012*  
IND/114/2012*  
IND119(224)/2012*  
IND/119/2012*  
IND/300/2012*  
IND300(655)/2012*

85IND/120/2012*

IND413(852)/2012*  
IND400(822)/2012*

IND403(826)/2012*

86 IND303(658)/2012*  
IND/303/2012*

IND156(335)/2013*

IND/306/2012*  
IND288(643)/2012*
88 IND411(845)/2012*  

IND411(846)/2012*
IND/288/2012*

IND163(334)/2012*  
IND163(333)/2012*

IND162(331)/2012*  
IND109(208)/2012*
IND/291/2012*

BD SI 2 2013*  
IND/294/2012*
IND/292/2012*

IND131(255)/2012*
IND157(336)/2013*

92

IND/65/2010*

IND148(323)/2011*

IND65(140)/2010*99

IND/787/2009*  
IND327/2009*  
IND/327/2009*

IND205(508)/2010*  
IND/509/2010*  
IND/205/2010*

IND68(128)/2012*

IND285(640)/2012*  
IND/285/2012*

100

76

84

BAN JE Mf-05 2012*
BAN JE Mf-01 2012*
BAN JE Mf-02 2012*

100 BD BAU ML6 2013*
BD BAU ML5 2013*

BAN JE Mf-03 2012*  
BAN JE Mf-06 2012*

80 BAN JE Mf-04 2012*
BAN/TA/Ma-167/2013*

100

77

IND 227/07*

IND/248/2009*

BAR/9/2009  
BAR/8/2009

100

IND/78/2011*
85

IND 97/08*  
IND175/2007*

IND 93/08*

100IND96/2008*
100

IND 32/08*  
IND 121/07*

100IND 96/08*
100IND 137/08*

IND341/2008*  
IND/341/2008*

IND 12/07*
100

77

IND356/2007*  
IND/155/2010*

IND/7/2011*  
IND/18/2011*

100

NEP/38/2017
NEP/43/2017
NEP/45/2017

NEP/42/201773

73NEP/37/2017

74 NEP/39/2017

75
NEP/44/2017

75
NEP/46/2017

99

BAN/DH/Sa-319/2018*

BAN/DH/Sa-318/2018*
80

100

91

99

0.00 0.04 0.08
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Hong Kong SAR 

Batch: WRLFMD/2019/00029 

Date received: 14/08/2019 

No. of samples: 7 

O (CATHAY): 5* 

FMDV-GD: 1 

*, the sequence of HKN/3/2019 
was not determined. 

 

 

  

KAT-15 PanAsia-2

EA-4  

EA-2

SEA  
ME-SA  
ME-SA  
ISA-1

CATHAY

ISA/1/62
IND/53/79
NEP/1/2015

TAI/189/87*

MAL/1/98  
UGA/3/2002

100

UGA/17/98

82

HKN/21/70

PHI/12/95  
HKN/6/83

PHI/2/94  
PHI/6/95

PHI/1/95
Yunlin/TAW/97*

PHI/4/97
PHI/7/96100

100

HKN/2/2008  
HKN/1/2008  

99HKN/1/2009  
HKN/2/2009

HKN/3/2008

HKN/4/2008
HKN/4/2007
HKN/3/2007100

HKN/24/2005
HKN/3/2006
HKN/23/2005

HKN/25/2005

86 HKN/22/2005

91

HKN/5/2006

91 HKN/18/2005  
HKN/20/2005

HKN/6/2006

82HKN/4/2006

99

90

94

HKN/13/2014  
HKN/4/2014

85  HKN/5/2014
HKN/6/2014

HKN/1/2013  
HKN/26/2010

HKN/4/2011
HKN/6/2011

92HKN/9/2011
74HKN/8/2011

74HKN/7/2011

HKN/5/2011  
HKN/3/2011

HKN/2/2006

HKN/1/2006

HKN/7/2014
HKN/8/2014

82

HKN/11/2014

80

HKN/5/2017  
HKN/4/2017

100 HKN/5/2018  
HKN/6/2018

HKN/17/2018  
HKN/11/2018

HKN/4/2018
99    HKN/12/2017

HKN/8/2017
89HKN/1/2017

89HKN/3/2017

HKN/16/2018
HKN/13/201891

HKN/21/201887

HKN/4/2019
_HKN/1/2019
HKN/6/2019

100    
HKN/5/2019

HKN/2/2019
HKN/7/2019

HKN/18/2018  
HKN/20/2018

76 HKN/12/2018  
HKN/23/2018  
HKN/14/2018  
HKN/15/2018

93 78

92

HKN/11/2017  
HKN/2/2016

HKN/7/2016
HKN/3/2016

89 HKN/4/2016
HKN/6/2016
HKN/5/2016

93HKN/7/2015
94 HKN/5/2015  
HKN/6/2015  
HKN/9/2015  
HKN/12/2015

100     HKN/8/2015

HKN/10/2015  
HKN/2/2015

HKN/1/2015

HKN/15/2014

100

96

98

0.00 0.04 0.08 0.12
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 Pakistan 

Batch: WRLFMD/2019/00028 

Date received: 26/07/2019 

No. of samples: 36 

O (ME-SA/PanAsia-2/ANT-10): 8 

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

A (ASIA/Iran-05/SIS-13): 2 

Asia 1 (ASIA/Sindh-08): 19 

FMDV-GD: 4 

NVD: 1 

 

Continued on next page 

SEA  
ISA-1

ME-SA

FAR-09
PUN-10 PanAsia-2

TER-08
SAN-09 PanAsia-2

PanAsia
BAL-09
QOM-15 PanAsia-2
KAT-15

ANT-10 PanAsia-2

Ind-2001

d
c
a
b

e

ISA/1/62
TAI/189/87*

Manisa/TUR/69*  
IND/53/79

IRN/31/2009
PAK/16/2010

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

IRN/8/200573

UKG/35/2001
IRN/18/2010

IRN/6/201579

NEP/1/2015

PAK/41/2014

83 AFG/2/2014  
AFG/1/2014
PAK/16/2014

PAK/2/2014  
PAK/5/2014

86 PAK/13/2014  
PAK/11/2014

PAK/4/2014

PAK/27/2013  
AFG/3/2014  

PAK/12/2014
PAK/3/2014

PAK/14/2014  
PAK/23/2014

PAK/18/2014

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

IRN/88/2009

90 PAK/27/2014

87 PAK/33/2014  
PAK/39/201485

100PAK/7/2015
100PAK/2/2015

100 PAK/8/2015  
PAK/44/2014

PAK/23/2019

PAK/8/2019

NIAB/PUN/PAK/205/2017*

VRI/CAMB/Faislabad1/PUN/PAK*

NIAB/PUN/PAK/218/2017*

96 NIAB/PUN/PAK/222/2017*  
NIAB/PUN/PAK/223/2017*
VRI/CAMB/Bhakhar3/PUN/PAK/2018*

VRI/CAMB/Sahiwal1/PUN/PAK*

AFG/54/2017  
AFG/35/2017

IRN/31/2016

IRN/36/2016  
IRN/35/2016

IRN/3/2017  
IRN/5/2017

IRN/8/2017  
IRN/37/2016

VRI/CAMB/Lodrah1/PUN/PAK/2017
*  PAK/7/2016
NIAB/PUN/PAK/226/2017*

PAK/12/2019

PAK/16/201999

PAK/6/201989

PAK/32/201
9  AFG/16/2017

PAK/15/2019

87

85

PAK/17/2019

90

95

OMN/7/2001
KUW/3/9797

UAE/4/200871

BHU/3/2009
MUR/19/2016
BHU/6/2018

NEP/14/2018  
NEP/16/2018

BHU/12/2018

NEP/22/2018

89BHU/8/2018

BHU/2/2018
BHU/3/2018
NEP/46/2018

PAK/2/2019  
BHU/5/2018

75  NEP/25/2018

NEP/32/2018  
NEP/23/2018  
NEP/4/2018  
NEP/33/2018  
NEP/40/2018

PAK/1/2019100

96

100

83

96

0.00 0.04 0.08



 

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  

12 

 

Pakistan continued 

 

 

Continued on next page 

EURO-SA  
AFRICA

ASIA

A22
A24
G-III

Iran-05

BAD-09

AFG-07

SIN-08  

AFG-07

FAR-09

SIS-12  
FAR-11  
AFG-07

HER-10

BAR-08

SIS-10  
BAL-11

SIS-13

Cruzeiro/BRA/55*  

KEN/3/64

IRQ/24/64
BAD/AFG/L2814/2009*

IRN/4/2009  

IRN/26/2009

IRN/17/200976

IRN/53/2009  

IRN/15/2009

IRN/36/2009
IRN/59/2009

70

IRN/20/2009

IRN/7/2010

100 BAR/4/2009  
BAR/2/200982

99 AFG/44/2007  
AFG/6/2007

IRN/9/2009

PAK/7/2008
SIN/PAK/L578/2009*

93SIN/PAK/L574/2009*
HIR/AFG/L1439/2009*76

IRN/200/2010

IRN/185/2010

IRN/201/2010

IRN/78/2009
100 AFG/11/2009  

AFG/9/2009

IRN/188/2010  

IRN/197/2010

88IRN/177/2010

100

AFG/232/2010
IRN/1/2011
IRN/15/2012

AFG/22/2011  

AFG/29/2011
TUR/44/2011

PAK/86/2011  

AFG/47/2010  

IRN/134/2010

AFG/10/2010

72
AFG/26/2011

100

KUW/3/2009  

PAK/5/2006
IRN/8/2011

88 IRN/32/2011  
AFG/57/2011

AFG/24/2011

AFG/20/2011

AFG/25/2011

AFG/27/2011

IRN/21/2009
BAR/6/2008

100

AFG/42/2011  

AFG/38/2011

100AFG/12/2011
100AFG/56/2011

100

BAL/PAK/05/2011*
IRN/125/2010

PAK/8/2014

PAK/38/2014  

PAK/42/2014

PAK/7/2015
97

PAK/13/2016  

PAK/3/2015

85PAK/16/2016
PAK/8/201699

74

IRN/5/2015

73PAK/10/2014  
PAK/14/2014  

86IRN/28/2013  
IRN/27/2013

PAK/32/2014
97PAK/9/2015

76

89

82

PAK/12/2017  

PAK/22/2016

99PAK/3/2016
IRN/34/2016

IRN/6/2017  

IRN/9/2017

IRN/10/2017
82IRN/13/2017

IRN/2/2017

IRN/18/2018  

IRN/3/2018

IRN/10/201877

93

97

97

AFG/10/2017
94 91AFG/25/2017

87AFG/3/2017  

AFG/6/2017
PAK/2/2017

PAK/53/2015

AFG/51/2017
96

AFG/50/2017  

AFG/60/2017

IRN/23/2018  

IRN/4/2018a

IRN/2/2018
IRN/6/2018

PAK/1/201891
80IRN/4/2018b

97

PAK/24/2019

100

100

100

100

94

0.00 0.04 0.08 0.12
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Pakistan continued 

 

 

 

G-V

G-VIb

G-VIII  
G-III

G- I

Sindh-08

HKN/19/74
IND/18/80
IND/63/72*

YNBS/CHA/58*
91

IRN/10/2004
96

IND/762/2003*

IND/14/95*
81

BAR/8/2009
Shamir/ISR/89*

97

AFG/1/2001

PAK/46/201496
99 PAK/37/2014  
PAK/35/2014

PAK/8/2008

PAK/48/2015
PAK/8/201698

NIAB/PUN/PAK/195/2016*  
NIAB/PUN/PAK/146/2016*

NIAB/PUN/PAK/154/2016*

88PAK/23/2016

NIAB/PUN/PAK/160/2016*
NIAB/PUN/PAK/152/2016*
NIAB/PUN/PAK/156/2016*
NIAB/PUN/PAK/149/2016*
NIAB/PUN/PAK/145/2016*
NIAB/PUN/PAK/147/2016*
NIAB/PUN/PAK/144/2016*

NIAB/PUN/PAK/197/2016*  
PAK/6/2017

PAK/29/2015
PAK/27/201688

AFG/6/2016   
96PAK/38/2015  
PAK/37/2015

PAK/33/2015

PAK/18/2016

PAK/5/2017
98PAK/13/2016

98 PAK/3/2017  
PAK/14/2016

AFG/21/2016
AFG/10/2016

88         76 PAK/1/2017

PAK/9/2016  
PAK/15/201798

PAK/39/2014  
PAK/26/2014

PAK/17/2017  
NIAB/PUN/PAK/192/2016
*

91PAK/5/2016
91PAK/7/2017

91PAK/22/2016
95

98 NIAB/PUN/PAK/148/2016*  
NIAB/PUN/PAK/190/2016*

91

PAK/9/2017

75

PAK/14/2019
78

PAK/54/2015
72

VRI/CAMB/Kasur1/PUN/PAK*
NIAB/PUN/PAK/181/2016*

80 VRI/CAMB/Kasur2/PUN/PAK*
NIAB/PUN/PAK/207/2017*
NIAB/PUN/PAK/203/2017*

91 VRI/CAMB/Faislabad/PUN/PAK*
99

86

PAK/10/2019

74

PAK/26/2019  
PAK/33/2019  
PAK/20/2019  
PAK/27/2019  
PAK/19/2019  
PAK/3/2019  
PAK/18/2019

PAK/22/2019

PAK/7/2019

92 PAK/31/2019  
PAK/30/2019

PAK/25/2019
PAK/13/2019

PAK/34/2019
PAK/4/2019
PAK/21/201994

97

PAK/11/2019

100

91

100

100

0.00 0.04 0.08
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 Thailand 

Batch: WRLFMD/2019/00030 

Date received: 11/09/2019 

No. of samples: 20 

O (ME-SA/Ind-2001/e): 3 

O (SEA/Mya-98): 1 

A (ASIA/Sea-97): 16 

 

Continued on next page 

ISA-1

ME-SA

TER-08  
SAN-09

FAR-09 PanAsia-2

PUN-10  
ANT-10

PanAsia

Ind-2001

d
c
b
a

e

ME-SA  
ME-SA

SEA

Cam-94

Mya-98

ISA/1/62

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

99

IRN/8/2005
IRN/31/2009

IRN/88/2009
PAK/16/2010

93

UKG/35/2001
97

KUW/3/97
OMN/7/2001

Zabaikalskiy/1/RUS/2016*  
BHU/3/2009

UAE/4/2008

Zabaikalskiy/4/RUS/2016*

MYA/2/2017

Zabaikalskiy/3/RUS/2016*  
VIT/20/2016
Zabaikalskiy/2/RUS/2016*

98 MYA/4/2017
170205/SKR/2017*

170206/SKR/2017*
95SKR/2/2017

95  SKR/1/2017

TAI-269-2-2016*
80MYA/Yan/5/2016*

MYA/1/2017  
MYA/9/2017*

86 XJ/CHA/2017*  
XJBC/CHA/2017*

MOG/19/2018  
MOG/BU/2-7/2015*

96

BAN/GKa-236(pig)/2015*

XJPS/CHA/2017*

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

BAN/LK/Sa-248/2015*

89 NEP/13/2016  
NEP/12/2016

NEP/6/2016  
NEP/5/2016  
NEP/19/2015  
NEP/28/2015  
NEP/17/2015

NEP/9/2016

BAN/SI/Sh-234/2015*  
BAN/TG/Ba-268/2015*

MUR/19/2016  
NEP/7/2016

87 MYA/3/2016  
MYA12-2016 2*

TAI/13/2018

TAI/15/201

8

TAI/12/2018
100

100

98

81

85

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

CAM/3/98

MYA/7/98  
TAI/189/87*

VIT/24/2016  
TAI/26/2016

TAI/30/2015

TAI/34/2016  
TAI/21/2016

TAI/22/2015  
MYA/1/2015

TAI/56/2016

TAI/37/2016 
86 TAI/49/2016  
TAI/48/2016

VIT/7/2017

70 VIT/1/2017
VIT/15/2016
VIT/17/2016

TAI/47/2016
TAI/46/2016
TAI/33/2016

TAI/40/2016
TAI/39/2016
TAI/35/2016
TAI/50/2016

TAI/38/2016

88TAI/43/2016
88 TAI/32/2016
TAI/41/2016
TAI/45/2016

LAO/2/2017  
TAI/59/2016
TAI/55/2016  

TAI/30/2016  
TAI/42/2016  
TAI/31/2016

TAI/51/2016

88TAI/44/2016

LAO/5/2017R3*
LAO/1/2017

LAO/1/2017R3*
83

MYA/4/2017a*

88

TAI/14/2018

100

98

86

96

0.00 0.04 0.08
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Thailand continued 

 

 

 

EURO-SA  

AFRICA

ASIA

Iran-96  

G-VII

Iran-87  
A22  
A24  
A12
G-III

FAR-11
BAD-09 Iran-05

Thai-87
Sea-97
A15

Sea-97

UKG/119/32  

KEN/3/64

Cruzeiro/BRA/55*100

IRQ/24/64
IRN/2/87

SAU/16/95
IND/40/2000*100

IRN/1/96
IRN/1/2011
BAD/AFG/L2814/2009*100

Bangkok/TAI/60*
TAI/2/97

TAI/7/2003

TAI/1/2014  

VIT/62/2013  

VIT/63/2013  

LAO/3/2014  

TAI/21/2013  

LAO/2/2014  

LAO/1/2014  

TAI/9/2014

TAI/118/87*

87TAI/8/2014
84VIT/58/2013

TAI/3/2014

73TAI/14/2013

TAI/15/2013  

TAI/5/2014  

TAI/4/2014  

VIT/56/2013  

TAI/6/2014  

TAI/17/2013  

TAI/20/2013
MAY/21/2013
MAY/17/2013

83
73TAI/12/2013

VIT/6/2014  

VIT/7/2014  

VIT/3/2015  

VIT/3/2014  

VIT/1/2015  

VIT/54/2013  

VIT/35/2013
TAI/16/2013

VIT/59/2013
VIT/2/2014

VIT/42/2013  

VIT/53/2013

97 VIT/19/2014  
VIT/20/2014

VIT/8/2014

TAI/15/2015  

VIT/25/2017
TAI/52/2016  

VIT/1/2014

TAI/19/2017  

TAI/17/2017

100

TAI/54/2016  

TAI/58/2016

TAI/5/2017  

TAI/53/2016  

TAI/4/2017

TAI/10/2017
TAI/8/2017

88TAI/3/2017
88TAI/11/2017

88 TAI/2/2017

TAI/6/2017

TAI/9/2017

TAI/7/2017

TAI/60/2016

TAI/2/2019

TAI/4/2019  

_TAI/7/2018  

_TAI/8/2018  

_TAI/1/2019  

TAI/6/2019  

TAI/7/2019  

TAI/17/2018  

TAI/5/2019  

TAI/3/2019  

TAI/11/2018  

TAI/6/2018  

TAI/9/2018  

TAI/10/2018  

TAI/16/2018
TAI/8/2019

100

81

91

100

92

99

0.00 0.04 0.08 0.12
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2.3. Africa 

 

 

Cameroon 

Batch: WRLMEG/2019/00043 

Submitted by: PIADC 

Date received: 02/09/2019 

No. of sequences: 15* 

SAT 1 (X): 15 

*, retrieved from GenBank 

 

XIII  

III  

XII

I

IV

V

VII

IX

VI

X

ANG/9/74

ZIM12/17*  

BOT/1/77
100

MOZ/P13/2010 BUF B16*
MAL/P6/2010*
MAL/P5/2010*100

ZAM/P2/96 LOC-27*

ZIM/23/2003

MOZ/3/02*
100

ZIM/P30/90 CHER-28*100

ZIM/P4/95 SEN-3*  

ZIM/P40/91 BUMI-2*
98

100

78

UGA/7/99  

UGA/3/99
100

UGA-BUFF/21/70*
UGA-BUFF/10/70*

100

93

NIG/6/76  
85NIG/24/75  
NIG/25/75
98 NIG/20/76  
NIG/20/76

76  NGR/4/76

NGR/5/76

NIG/1/76
100 NGR/2/76  

NGR/1/76
NIG/5/76

NIG/2/76  

NIG/15/75
NIG/14/75

NIG/15/75  

NIG/7/76  

NIG/20/75  

NIG/11/75

NIG/17/75

NIG/8/76  

NIG/14/76

100

UGA/6/78  

UGA/13/74
100

UGA/47/71100

ETH/3/2007

94NIG/10/81  
NIG/10/81

NIG/3/80

80   NIG/5/81
92   NIG/5/81

100

77

SUD/9/74

SUD/13/74  

NIG/2/79

78SUD/8/74
100

SUD/3/76

94 SUD/4/76  
SUD/4/76

99

93

94

100

100

91

NIG/9/16c*  

NIG/10/16c*  

NIG/2/2015
NIG/5/16c*

NIG/2/16c*

NIG/3/16c*

NIG/1/16c*

NIG/1/2015
NIG/4/16c*
NIG/11/16c*

YEM/15/84
YEM/18/84

NIG/3/2015

NIG/6/16c*
NIG/8/16c*

86
NIG/7/16c*

NIG/1/2015a*
NIG/2/2015a*

89CAR/73/2016*
89CAR/Saigue/2016*

CAR/2293/2016*
CAR/2183/2016*

CAR/2194/2016*  

CAR/2199/2016*

97   
CAR/2101/2016*
CAR/2115/2016* 

___CAR/171/2016* 
___CAR/177/2016*  
___CAR/2169/2016*  
___CAR/954/2016*

72
CAR/154/2016*

_CAR/2186/2016*  
_CAR/182/2016*

100

0.00 0.10 0.20
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 Libya 

Batch: WRLMEG/2019/00039 

Submitted by: IZSLER 

Date received: 12/08/2019 

No. of sequences: 1 

O (EA-3): 1 

 

PanAsia

e Ind-2001

EA-4  
WA  
ME-SA

EA-3

EA-2  
EA-1  
SEA  
ME-SA  
ME-SA  
ISA-1

EA-3

ISA/1/62

UKG/35/2001  

IND/R2/75*

TAI/189/87*
K83/79*

UGA/3/2002

ETH/1/2007  

ETH/3/2004

99

MUR/19/2016
GHA/5/93

UGA/17/98
SUD/2/86

NIG/17/2016

NIG/19/2016

NIG/10/2016

NIG/11/16b*71

98

TUN/19Z002380/19*  

BKF/4/2018

CIV/2/2018  

CIV/18Z008487/18*  

MAU/18Z007129/18*  

MAU/18Z007130/18*  

MAU/1/2018  

MAU/18Z007127/18*  

BKF/15/2018
SEN/9/2018
GHA/Asu/9/2018*  
GHA/Asu/10/2018*  
GHA/Asu/11/2018*  
GHA/Asu/12/2018*  
96BKF/1/2018

BKF/2/2018

SEN/4/2018  

ALG/1/2018
95 GNA/18Z005582/18*  

GNA/3/2018  
SEL/13/2018

GNA/18Z005587/18*  

GNA/2/2018  

GNA/18Z005583/18*

MAU/18Z007128/18*  

ALG/2/2018

91TUN/1/2019
75

MAU/18Z007170/18*  

TUN/19Z002379/19*

97MAU/18Z007168/18*
97 MAU/18Z007167/18*

98 CIV/18Z008483/18*  

CIV/1/2018

98TUN/1/2018
98 TUN/19Z002372/19*

TUN/19Z002373/19*

SEN/2/2018

SEN/1/2018  

SEN/11/2018

95MOR/2/2019

87 MOR/4/2019  

MOR/19Z01730/19*

TUN/19Z002374/19*

96BKF/8/2018
89 BKF/7/2018  

BKF/9/2018

CIV/3/2018  

SEN/6/2018

CIV/18Z008489/18*  

GAM/2/2018  

GAM/1/2018

99MOR/19Z01728/19*

ALG/19Z000123/18*  

ALG/19Z000117/18*

70ALG/19Z000121/18*
70
70
ALG/7/2018

70
ALG/5/2018

70
ALG/12/2018

70
ALG/19Z000116/18*

70
ALG/19Z000119/18*

70
ALG/19Z000122/18*

70
ALG/6/2018

90

ALG/El Bayadh/2019/IZSLER/19/33806/1*  

ALG/El Bayadh/2019/IZSLER/19/33806/4*  

ALG/Medea/2019/IZSLER/19/33806/6*  

ALG/Oran/2019/IZSLER/19/33806/3*  

ALG/Tissemsilt/2019/IZSLER/19/33806/5*  

ALG/Medea/2019/IZSLER/19/33806/2*

ALG/1/2019  

ALG/8/2018

92 MOR/19Z01729/19*  

MOR/3/2019
92MOR/1/2019

84 
MOR/19Z00949/19*  

MOR/19Z00948/19*  

MOR/19Z01727/19*  

ALG/19Z000120/18*
TUN/19Z002378/19*

83GNA/18Z005588/18*  

GNA/1/2018
ALG/11/2018

ALG/19Z000124/18*

70ALG/19Z000118/18*
70ALG/10/2018

LIB/Misrata/2019 (IZSLER/19/194010/2)*

100

0.00 0.04 0.08
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 Namibia 

Batch: WRLMEG/2019/00042 

Submitted by: SSARRL (BVI) 

Date received: 25/08/2019 

No. of sequences: 2 

SAT 3 (II): 2 

 

IV

I

III

II

UGA/92/70
UGA/2/97* V

ZAM/P2/96 MUL-4*
100

100 ZAM/P2/96 MUL-4*
ZAM/P2/96 NAN-11*100

82

SA/57/59

KNP/9/86  
KNP/1/86

100
89

75 RHO/10/75

82 RHO/10/75  
RHO/5/75  
RHO/1/76

RHO/5/76  
RHO/3/75

KNP/176/91

RHO/30/76  
RHO/23/76100

ZIM/1/83

ZIM/P18/91 GN-8*

100ZIM/2/83
ZIM/4/8389

ZIM/P6/83 WN-16*100

ZIM/P18/91 GN-22*
98 ZIM/P18/91 GN-15*

ZIM/P18/91 GN-39*
SAR/16/80

100 ZIM/P6/83 WN-19*

ZIM/P7/94 MT-3*
99

100

93

ZIM/6/91  
ZIM/4/99  
ZIM/3/99

NTV/2/91*

86ZIM/6/91
100

ZIM/P34/91 CK-3*

ZIM/P34/91 CK-4*  
ZIM/P34/91 CK-11*  
ZIM/P34/91 CK-7*  
ZIM/P34/91 CK-12*

88 ZIM/P34/91 CK-5*
70 ZIM/P34/91 CK-10*

100

KNP/10/90*  
SAR/9/79

KNP/10/90*100
100

KNP/46/91
100

SAR/1/2006  
KNP/48/91

SAR/2/2006100

MOZ08/17*

100
90

RHO/16/76  
KNP/6/88  
RHO/7/74  
RHO/1/75

81RHO/26/76
82RHO/9/77

100 RHO/11/77
RHO/3/78

100

ZIM/4/81
ZIM/4/81100

100

ZIM/P26/90 HV-5*
KNP/15/96*

90

RV/7/34
RV/7/34100

RHO/2/74
95RHO/1/74B
RHO/6/74100

98

MOZ/P13/2010 BUF B7*

75

ZIM/P25/91 UR-7*
ZIM/P25/91 UR-23*100

BEC/1/65
BEC/1/6596

BOT/209/67
BOT/109/66

100

BOT-BUFF/13/70*
89

BOT/P3/98 NXA-9*  
BEC/20/61

96 BOT/P3/98 NXA-9*
BOT/P3/98 NXA-6*

100

BOT/P3/98 VUM-21*
ZAM/07/2017*

100 ZAM/1/2017

100ZAM/9/2015*
100 ZAM/3/2015  

ZAM/8/2015*100

88

BOT/P3/2000 NGO-12*  
NMB/1/94

100

ZIM/P9/94 Hwange-11*
88

ZIM/2/84
BOT/P3/98 NXA-8*

BOT/P3/2000 SAV-31*
BOT/P3/2000 SAV-21*100

ZIM/P43/91 MAT-11*
ZIM/P43/91 MAT-1*99

ZIM/P40/91 BUMI-4*96

ZIM/P30/90 CHER-31*
ZIM/P30/90 CHER-32*98

BOT/P10/2010*
NAM06/2019*
NAM07/2019*100

100

100

0.00 0.10 0.20 0.30
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 Zambia 

Batch: WRLMEG/2019/00038 

Submitted by: SSARRL (BVI) 

Date received: 09/08/2019 

No. of sequences: 2 

O (EA-2): 2 

 

ME-SA  
EA-3  
ISA-1

PUN-10
ANT-10 PanAsia-2

SEA  
ME-SA

ME-SA

EA-2

ISA/1/62
ETH/1/2007

IND/53/79
IRN/8/2005
IRN/88/200992

PAK/16/2010100

IND/R2/75*
TAI/189/87*

81

87

KEN/5/2002
TAN/2/2004

MAL/1/9881

COD/101/2006  

COD/10/2006  

COD/57/2006  

COD/60/2006  

COD/105/2006  

COD/66/2006  

COD/104/2006  

UGA/3/2002

COD/92/2006  

COD/21/2006  

COD/65/2006  

COD/100/2006  

COD/11/2006  

COD/55/2006
COD/64/2006
COD/58/2006

COD/15/2006  

COD/47/2006
COD/59/2006

COD/99/2006  

COD/106/2006  

COD/53/2006  

COD/13/2006  

COD/51/2006  

COD/102/2006
COD/91/2006
COD/93/2006

COD/71/2006  

COD/68/2006
COD/19/2006

COD/77/2006  

COD/82/2006  

COD/80/2006

COD/63/2006

COD/81/2006
COD/83/2006

99

TAN-CVL-2013-0378*

97 COD/6/2006  

COD/7/2006

TAN-CVL-2013-0376*100

UGA/U24/11*
UGA/U07/11*100

TAN-CVL-2011-0106*

COD/1/2010  

COD/2/2010

COD/3/2010

95 ZAM/3/2010
ZAM/4/2010
ZAM/1/2010

80 COD/4/2010

TAN/6/2014  

TAN/10/2014  

TAN/5/2014  

TAN/9/2014  

TAN/3/2014

TAN/8/2014  

TAN/4/2014

TAN/7/2014

100

KYA-004-P UG*  

KYA-129-P UG*

KYA-059-P UG*  

KYA-94-P UG*  

KAY-90-P UG*  

KYA-038-P UG*  

KYA-003-P UG*  

KYA-048-P UG*  

KYA-048-SW UG*

KYA-105-SW UG*  

KYA-133-P UG*

99   KYA-089-P UG*

100

97

TAN-CVL-2013-0364*  

TAN-CVL-2012-0318*

TAN-CVL-2012-0321*

TAN-CVL-2013-0362*100

97

ZAM12/2018*  

ZAM/2/2018

100TAN-CVL-2013-0366*

ZAM/3/2018  

ZAM/1/2018

85
ZAM10/2018*

ZAM21/2018*
ZAM/1/2019

82

ZAM/8/2019

ZAM/7/2019

ZAM/2/2019

ZAM/4/2019

ZAM/3/2019

ZAM07/2019*

ZAM06/2019*87

100

100

95

99

100

84

99

0.00 0.04 0.08
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2.4. Vaccine matching 

During this reporting period vaccine matching has been undertaken for 32 FMD virus 
field isolates. 

 

Table 3: Summary of samples tested by vaccine matching. 

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

Ethiopia 2 2      

Guinea 1       

Israel 2       

Mauritania 1       

Morocco 1       

Myanmar 1       

Nepal 2       

Pakistan 3 2  3    

Palestine, State of 2       

Tunisia 1       

Turkey 2 2      

Uganda 3 2      

Total 21 8 0 3 0 0 0 

For individual data see Annex 1, section 2.7 (Antigenic Characterisation).  
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Annex 1: Sample data 

2.5. Summary of Submissions 

Table 4: Summary of samples collected and received to WRLFMD (July to September 2019) 

Country 
No of 

samples 

Virus isolation in cell culture/ELISA 

RT-PCR for FMD 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 

Hong Kong 7 6 - - - - - - - - 7 

Pakistan 36 10 2 - - - - 19 5 35 1 

Thailand 20 4 16 - - - - - - 20 - 

TOTAL 63 20 18 - - - - 19 5 55 8 

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 

2.6. Clinical Samples 

Table 5: Clinical sample diagnostics made by the WRLFMD® July to September 2019 

Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 

R
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c
e
iv

e
d

 

R
e
p
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rt

e
d

 

V
I/
E

L
IS

A
 

R
T

-P
C

R
 

F
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p

o
rt

 

Hong 
Kong, SAR 

of PRC 

1
4

-A
u

g-
19

 

2
8

-A
u

g-
19

 

HKN 1/2019 PIG 28-Mar-19 O NEG O 

HKN 2/2019 Pig 28-Mar-19 O NEG O 

HKN 3/2019 Pig 29-Apr-19 O NEG O 

HKN 4/2019 Pig 29-Apr-19 O NEG O 

HKN 5/2019 Pig 06-May-19 O NEG O 

HKN 6/2019 Pig 06-May-19 FMD NEG FMD 
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Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 

R
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e
d

 

R
e
p

o
rt

e
d

 

V
I/
E

L
IS

A
 

R
T

-P
C

R
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HKN 7/2019 Pig 06-May-19 O NEG O 

Pakistan 

2
6

-J
u
l-
1
9

 

0
7

-A
u

g
-1

9
 

PAK 1/2018 Cattle 31-Jan-18 A POS A 

PAK 2/2018 Buffalo 21-Dec-18 NEG POS FMDV GD 

PAK 1/2019 Cattle 02-Jan-19 O POS O 

PAK 2/2019 Cattle 16-Jan-19 O POS O 

PAK 3/2019 Cattle 16-Jan-19 Asia-1 POS Asia-1 

PAK 4/2019 Cattle 24-Jan-19 Asia-1 POS Asia-1 

PAK 5/2019 Cattle 26-Jan-19 NEG NEG NVD 

PAK 6/2019 Buffalo 31-Jan-19 O POS O 

PAK 7/2019 Cattle 31-Jan-19 Asia-1 POS Asia-1 

PAK 8/2019 Cattle 01-Feb-19 O POS O 

PAK 9/2019 Buffal0 03-Feb-19 NEG POS FMDV GD 

PAK 10/2019 Cattle 03-Feb-19 Asia-1 POS Asia-1 

PAK 11/2019 Cattle 04-Feb-19 Asia-1 POS Asia-1 

PAK 12/2019 Cattle 06-Feb-19 O POS O 

PAK 13/2019 Cattle 06-Feb-19 Asia-1 POS Asia-1 

PAK 14/2019 Cattle 07-Feb-19 Asia-1 POS Asia-1 

PAK 15/2019 Cattle 08-Feb-19 O POS O 

PAK 16/2019 Cattle 14-Feb-19 O POS O 

PAK 17/2019 Cattle 14-Feb-19 O POS O 

PAK 18/2019 Cattle 14-Feb-19 Asia-1 POS Asia-1 

PAK 19/2019 Buffalo 19-Feb-19 Asia-1 POS Asia-1 

PAK 20/2019 Buffalo 19-Feb-19 Asia-1 POS Asia-1 

PAK 21/2019 Buffalo 19-Feb-19 Asia-1 POS Asia-1 

PAK 22/2019 Cattle 26-Feb-19 Asia-1 POS Asia-1 

PAK 23/2019 Cattle 27-Feb-19 O POS O 

PAK 24/2019 Cattle 27-Feb-19 A POS A 

PAK 25/2019 Cattle 07-Mar-19 Asia-1 POS Asia-1 

PAK 26/2019 Cattle 13-Mar-19 Asia-1 POS Asia-1 

PAK 27/2019 Cattle 14-Mar-19 Asia-1 POS Asia-1 

PAK 28/2019 Cattle 14-Mar-19 NEG POS FMDV GD 

PAK 29/2019 Buffalo 19-Mar-19 NEG POS FMDV GD 

PAK 30/2019 Cattle 19-Mar-19 Asia-1 POS ASIA-1 

PAK 31/2019 Cattle 19-Mar-19 Asia-1 POS ASIA-1 

PAK 32/2019 Cattle 22-Mar-19 O POS O 

PAK 33/2019 Cattle 26-Mar-19 Asia-1 POS ASIA-1 

PAK 34/2019 Cattle 16-Apr-19 Asia-1 POS ASIA-1 

Thailand 

1
1
-S

e
p
-1

9
 

1
8
-S

e
p
-1

9
 TAI 6/2018 Cattle 01-Nov-18 A POS A 

TAI 7/2018 Cattle 01-Nov-18 A POS A 

TAI 8/2018 Cattle 02-Nov-18 A POS A 

TAI 9/2018 Cattle 06-Nov-18 A POS A 

TAI 10/2018 Cattle 07-Nov-18 A POS A 
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Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 
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TAI 11/2018 Cattle 12-Nov-18 A POS A 

TAI 12/2018 Cattle 20-Nov-18 O POS O 

TAI 13/2018 Cattle 29-Nov-18 O POS O 

TAI 14/2018 Cattle 03-Dec-18 O POS O 

TAI 15/2018 Cattle 07-Dec-18 O POS O 

TAI 16/2018 Cattle 25-Dec-18 A POS A 

TAI 17/2018 Cattle 26-Dec-18 A POS A 

TAI 1/2019 Cattle 03-Jan-19 A POS A 

TAI 2/2019 Cattle 03-Jan-19 A POS A 

TAI 3/2019 Cattle 03-Jan-19 A POS A 

TAI 4/2019 Cattle 03-Jan-19 A POS A 

TAI 5/2019 Cattle 03-Jan-19 A POS A 

TAI 6/2019 Cattle 04-Jan-19 A POS A 

TAI 7/2019 Cattle 04-Jan-19 A POS A 

TAI 8/2019 Cattle 04-Jan-19 A POS A 

   TOTAL 63     

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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2.7. Antigenic Characterisation 

Antigenic characterisation of FMD field isolates by matching with vaccine strains by 
2dmVNT from July to September 2019. 

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 

 

Table 6: Vaccine matching studies for A FMDV by VNT 

S
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A
/I
R

N
/0

5
 

A
/E
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/9
8
 

A
/T

U
R

/2
0

/0
6
 

A
2
2

 I
R

A
Q

 

A
/A

S
IA

/G
V

II
 

UGA/28/2019 A AFRICA G-I 0.05 0.15 0.15 0.14 0.00 

UGA/42/2019 A AFRICA G-I 0.06 0.28 0.17 0.17 0.00 

ETH/85/2018 A AFRICA G-IV 0.05  0 0  

ETH/19/2019 A AFRICA G-IV 0.05  0 0  

TUR/01/2017 A ASIA G-VII 0  0 0.15 0.85 

TUR/13/2017 A ASIA G-VII 0  0 0.17 0.78 

PAK/01/2018 A ASIA Iran-05 0.36  0.25 0.32 0 

PAK/24/2019 A ASIA Iran-05 0.49  0.59 0.48 0 
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Table 7: Vaccine matching studies for O FMDV by VNT 
S

tr
a
in

 

S
e

ro
ty

p
e
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e
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g
e
 

O
 3

0
3

9
 

O
1
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a
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a
 

O
/T

U
R

/5
/2

0
0

9
 

UGA/06/2019 O EA-2 - 0.55 0.31 0.68 

UGA/10/2019 O EA-2 - 0.10 0.09 0.28 

UGA/21/2019 O EA-2 - 0.59 0.32 0.66 

ETH/09/2019 O EA-3 - 0.76 0.52 0.71 

ETH/73/2018 O EA-3 - 0.50 0.29 1 

GNA/03/2018 O EA-3 - 0.55 0.40 0.50 

MAU/01/2018 O EA-3 - 0.79 0.22 0.47 

MOR/01/2019 O EA-3 - 0.62 0.48 0.87 

TUN/01/2019 O EA-3 - 0.51 0.46 0.47 

NEP/01/2019 O ME-SA Ind-2001 0.71 0.38 0.85 

NEP/07/2018 O ME-SA Ind-2001 0.40 0.40 0.89 

PAK/01/2019 O ME-SA Ind-2001 0.78 0.59 0.69 

ISR/12/2019 O ME-SA PanAsia-2 0.72 0.39 0.47 

ISR/27/2019 O ME-SA PanAsia-2 0.62 0.44 0.50 

PAK/12/2019 O ME-SA PanAsia-2 0.66 0.50 0.76 

PAK/23/2019 O ME-SA PanAsia-2 0.79 0.45 0.51 

PAT/03/2019 O ME-SA PanAsia-2 0.54 0.27 0.58 

PAT/04/2019 O ME-SA PanAsia-2 0.81 0.36 0.56 

TUR/04/2019 O ME-SA PanAsia-2 0.66 0.35 0.79 

TUR/11/2018 O ME-SA PanAsia-2 0.66 0.35 0.79 

MYA/01/2013 O SEA Mya-98 0.58 0.29 0.68 
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Table 8: Vaccine matching studies for Asia-1 FMDV by VNT 
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S
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PAK 10/2019 Asia-1 ASIA Sindh-08 0.35 

PAK 11/2019 Asia-1 ASIA Sindh-08 0.44 

PAK 14/2019 Asia-1 ASIA Sindh-08 0.34 

  



 

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  

27 

Annex 2: FMD publications 

Recent FMD Publications (July to September 2019) cited by Web of Science (Pirbright 
Institute papers and authors are highlighted in BOLD AND GREY) 

1. Aghaei, A., M. Moghbeli, M. Kargar, S. Nazarian, and F. Kafilzadeh (2019). 
Cloning and expression of a novel synthetic gene containing VP1 and 3A in 
Bacillus subtilis as a vaccine candidate against Foot-and-mouth disease virus. 
Biologicals, 60: 55-59. 

2. Ahn, J., L. Cheng, and I.H. Kim (2019). Dietary astragalus membranaceus 
and codonopsis pilosula extracts supplementation increases growth 
performance and FMD antibody titers in growing-finishing pigs. Journal of 
Animal Science, 97: 68-68. 

3. Al-Hosary, A.A., A. El-Tanoby, A.F. Oreiby, Y.M. Hegazy, S.K. Abd-elghaffar, 
and M.H. Al-Gaabary (2019). Assessment of the efficacy of routine 
vaccination on the magnitude of Foot-and-mouth disease outbreak in 
Kafrelsheikh governorate, Delta Region, Egypt. Journal of the Hellenic 
Veterinary Medical Society, 70(2): 1479-1486. 

4. Armson, B., J. Wadsworth, T. Kibona, D. Mshanga, V.L. Fowler, N.J. 
Knowles, V. Mioulet, R. Reeve, D.P. King, K. Bachanek-Bankowska, and 
T. Lembo (2019). Opportunities for enhanced surveillance of Foot-and-mouth 
disease in endemic settings using milk samples. Transboundary and 
Emerging Diseases, 66(3): 1405-1410. 

5. Baazizi, R., N. Mimoune, M. El Mokhefi, M. Raza, A. Chahed, and T. Hussain 
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regarding Foot-and-mouth disease in Northern Algeria. Veterinary World, 
12(8): 1285-1290. 

6. Beemer, O., M. Remmenga, L. Gustafson, K. Johnson, D. Hsi, and M.C. 
Antognoli (2019). Assessing the value of PCR assays in oral fluid samples for 
detecting African swine fever, Classical swine fever, and Foot-and-mouth 
disease in US swine. Plos One, 14(7): 16. 

7. Beltran-Alcrudo, D., J.R. Falco, E. Raizman, and K. Dietze (2019). 
Transboundary spread of pig diseases: the role of international trade and 
travel. BMC Veterinary Research, 15: 14. 

8. Bertram, M.R., R.M. Palinski, R. Ranjan, J.K. Biswal, S.J. Pauszek, E.J. 
Hartwig, G.R. Smoliga, I.H. Fish, D. Vierra, S. Subramaniam, J.K. Mohapatra, 
B. Das, B. Pattnaik, and J. Arzt (2019). Genome sequences of 18 Foot-and-
mouth disease virus outbreak strains of serotype O sublineage ind2001d from 
India, 2013 to 2014. Microbiology Resource Announcements, 8(33): 3. 

9. Blacksell, S.D., J. Siengsanan-Lamont, S. Kamolsiripichaiporn, L.J. Gleeson, 
and P.A. Windsor (2019). A history of FMD research and control programmes 
in Southeast Asia: lessons from the past informing the future. Epidemiology 
and Infection, 147: 13. 

10. Brown, V.R. and S.N. Bevins (2019). Potential role of wildlife in the USA in the 
event of a Foot-and-mouth disease virus incursion. Veterinary Record, 
184(24): 741-+. 
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and-mouth disease primary vaccination. Journal of Dairy Science, 102(9): 
8376-8384. 

12. Cokcaliskan, C., P.T. Goktuna, T. Turkoglu, E. Uzunlu, C. Gunduzalp, E.A. 
Uzun, B. Sareyyupoglu, A. Kurkcu, and V. Gulyaz (2019). Effect of 
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vaccines on antibody response to FMD in sheep. Clinical and Experimental 
Vaccine Research, 8(2): 103-109. 

13. Cortey, M., L. Ferretti, E. Perez-Martin, F.Q. Zhang, L.M. de Klerk-Lorist, K. 
Scott, G. Freimanis, J. Seago, P. Ribeca, L. van Schalkwyk, N.D. Juleff, 
F.F. Maree, and B. Charleston (2019). Persistent infection of African buffalo 
(Syncerus caffer) with Foot-and-mouth disease virus: limited viral evolution 
and no evidence of antibody neutralization escape. Journal of Virology, 
93(15): 15. 

14. Croft, S., J.N. Aegerter, G. Massei, and G.C. Smith (2019). The risk of Foot-
and-mouth disease becoming endemic in a wildlife host is driven by spatial 
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antiviral drugs. Frontiers in Microbiology, 10: 11. 
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Annex 3: Vaccine Recommendations 

This report provides 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. 

Vaccine Antigen Prioritisation: Europe

SELECTING VACCINES

October 2019

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

Insufficient Data: C3 Oberbayern [LOW];
SAT2 SAU [HIGH];
SAT3 ZIM 2/83 [LOW]

Risk Profile:

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

A-TUR/2006 [HIGH]
A22 Iraq [HIGH]

A-Iran-05 [HIGH]
A-Malaysia 97 [↑ HIGH]

A-Eritrea [MEDIUM]
A-SAU 95 [LOW]

A24 Cruzeiro [↓LOW]
Asia1-Shamir [HIGH]

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

SAT-1 Rho/78 [MEDIUM]

Vaccine Coverage:

DEFINING RISK

O/ME-SA/Ind2001A/ASIA/G-VII

40%

0%

Regional risks:

Viral 
lineages:
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Annex 4: Brief round-up of WRLFMD activities 

Proficiency test scheme organised by WRLFMD: 

Phase XXXI: Feedback letters have been sent to those laboratories that participated in this 
phase of the proficiency test scheme. 

Phase XXXII (available in early 2020): Sample panels (including “live” and inactivated samples 
for virology assays, and validated sera for FMDV-specific antibody tests) are currently being 
prepared at the WRLFMD. We anticipate that two panels will be prepared and dispatched to 
participating laboratories: Panel 1 (available as either “live” FMDV or inactivated FMDV) will 
test virological methods, while Panel 2 will evaluate serological assays. We are proposing that 
this proficiency test focusses on laboratory confirmation of FMDV virus infection using different 
laboratory methods, and that laboratories will be scored according to expectations defined by 
the PCP status of their country, or their international reference laboratory status (see Table 
below). Please contact WRLFMD if you have any comments on this proposal, or if you would 
like more information about participating in this phase of the proficiency test scheme. 
 

Table Minimum diagnostic testing capabilities for laboratories location in countries at different 

stages of the PCP (scored using common panels of identical samples sent to all participating 

laboratories – irrespective of their status). 

Level 

VIROLOGY (Panel 1) SEROLOGY (Panel 2) 

Minimum test 
requirements 

Expected lab 
capability 

Minimum test 
requirements 

Expected lab 
capability 

 

PCP 0 - n/a NSP ELISA 
Define infection 

history (FMDV+/-) 

PCP 1 
either AgELISA 

or RT-PCR 

 FMD virus 
present 

 FMDV serotype 

NSP ELISA 
Define infection 

history (FMDV+/-) 

PCP 2 
either AgELISA 

or RT-PCR 

 FMD virus 
present 

 FMDV serotype 

NSP ELISA 
SP ELISA 

 Define infectious 
status 

 vaccination 
status 

 serotype 

 +/- PVM 

PCP 3  
PCP 4+ 

 

AgELISA 
rRT-PCR 

+/- sequencing 
+/- VI* 

 

 FMD virus 
present 

 FMDV serotype 

 topotype, lineage  

NSP ELISA 
SP ELISA 
+/- VNT* 

 Define infectious 
status 

 vaccination 
status 

 serotype 

 +/- PVM 

OIE/FAO 
Reference 

Laboratories 

Enhanced genome 
sequencing* 

 FMD virus 
present 

 FMDV serotype 

 topotype, lineage, 
and relationship 
between FMDV 
positive samples 
in panel 

NSP ELISA 
SP ELISA 
+/- VNT* 

 Define infectious 
status 

 vaccination 
status 

 serotype 

 PVM 

 identify cross-
reactivity 

 

* If able to receive the infectious panel  
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Residential Training Course: 

Information about the residential course that will run in 2020 will be posted on the website 
below; https://www.pirbright.ac.uk/training-courses/diagnosis-foot-and-mouth-disease 

 

Summary of Meetings attended by WRLFMD Scientists 

 WRLFMD-Pirbright hosted colleagues from AU-PANVAC to initiate a new OIE Twinning 

project to develop vaccine QA/QC pipelines for Africa (July 2019) 

 Second OIE/FAO GF-TADS FMD Roadmap meeting for West Africa (Dakar, Senegal) 

during 3rd-5th September 2019 

 EuFMD Workshop in Bari, Italy to review coordinated approaches for the surveillance of 

FAST transboundary diseases (23rd – 25th September) 

 

OIE/FAO FMD Reference Laboratory Network Activities 

The framework agreement for the Network has been signed and circulated to all 15 
laboratories (and partner organisations: OIE, FAO and EuFMD) and was included as a recent 
item in the OIE Bulletin (https://oiebulletin.com/?officiel=2019-1-oie-fao-fmd-reflab-network-
en). Dates for this year’s meeting have been agreed for w/c 2nd December 2019 and the 
meeting will be kindly hosted by Dr Park and colleagues from APQA, South Korea (please 
contact donald.king@pirbright.ac.uk for further information). 

https://www.pirbright.ac.uk/training-courses/diagnosis-foot-and-mouth-disease
https://oiebulletin.com/?officiel=2019-1-oie-fao-fmd-reflab-network-en
https://oiebulletin.com/?officiel=2019-1-oie-fao-fmd-reflab-network-en
mailto:donald.king@pirbright.ac.uk

