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1. Summary of samples tested and reported 

FMD outbreaks 

1.1. Asia 

China, People’s Republic of 

Two further outbreaks of FMD type O were reported in cattle in the Inner Mongolia 
and Xinjiang Autonomous Regions on the 12th and 25th October, respectively. No 
genotyping results have been reported. 

Israel 

Between 25/09/2018 and 26/12/2018, 17 outbreaks of FMD type O were reported in 
the Northern District (Hazafon). These mainly occurred in cattle, but also included wild 
boar and mountain gazelle (Gazella gazella). No genotyping results have been 
reported. 

Laos 

One sample was received on 14/11/2018. It was collected from cattle on 22/01/2018 
(location not specified). Conventional virus isolation on primary BTy cells failed to grow 
any virus, but rRT-PCR was positive. Chemical transfection of LFBK cells with the 
RNA resulted in virus growth. VP1 sequencing of amplicons from both the RNA 
extracted from the original sample and from the LFBK cell culture fluid showed the 
virus to be FMD type O and genotyping revealed it to belong to the PanAsia lineage 
of the ME-SA topotype (see below). The two sequences were identical. 

Mongolia 

Three retrospective outbreaks of FMD type O were reported in (Bactrian?) camels 
(Dundgovi, 03/01/2018) and cattle (Uvurkhangai, 15/05/2018 and Arkhangai, 
28/05/2018). Genotyping of O/MOG/2/2018 (camel, 03/01/2018) was reported in the 
previous quarterly report as ME-SA/Ind-2001e. No genotyping results have been 
reported on the other two outbreaks. 
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Thailand 

Nineteen samples were received on 14/11/2018. They were collected between 
February 2017 and August 2018 from cattle in various regions throughout the country. 
Eight FMD type O and eight FMD type A viruses were isolated and FMDV genome 
detected in the remaining three samples by rRT-PCR. Genotyping revealed that the 
type O viruses belonged to the ME-SA topotype, five being the PanAsia lineage and 
three the Ind-2001 lineage (sublineage e) (see below). All eight of the type A viruses 
belonged to the ASIA topotype, Sea-97 lineage (see below). 

Turkey 

Four FMD type O sequences were received from the FMDI-Ankara on 18/10/2018. 
They were collected during 2018 from Ankara and Van provinces. Genotyping 
revealed them to belong to the ME-SA topotype, PanAsia-2 lineage, QOM-15 
sublineage (see below). 

Vietnam 

A single FMD type O VP1 sequence was sent from Regional Animal Health Office 
No.6 (RAHO6) on 17/12/2018. The sample had been collected from a pig during 
November 2018 (the location was not specified). Genotyping showed it to belong to 
the SEA topotype, Mya-98 lineage (see below). 

1.2. Africa 

Algeria 

Between 11/07/2018 and 12/11/2018, 45 outbreaks of FMD type O were reported in 
cattle, sheep and goats across northern Algeria. Previous analyses showed the 
viruses to belong to the EA-3 topotype (see previous quarterly report). 

Burkina Faso 

Eighteen samples were received on 06/12/2018. They were collected from cattle 
sampled between June and August 2018 in four regions (Centre, Centre-Ouest, 
Plateau-Central and Boucle du Mouhoun). FMD type O viruses were isolated from 
seven samples, five were FMDV-GD and the remaining six were NVD. Genotyping of 
the virus isolates showed the topotype to be EA-3 (see below). 
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Gambia 

Two samples were received on the 25 October 2018. They were collected on 
23/07/2018 and may have been from the reported outbreaks in Njallal Samba and 
Ndowen villages (Niani district, Central River Division). FMD type O was isolated from 
both samples and genotyping revealed the topotype to be EA-3 (see below). 

Guinea 

Between 27/07/2018 and 16/09/2018, eight outbreaks of FMD type O were reported 
in cattle in five of the seven administrative regions. Previous analyses showed the 
viruses to belong to the EA-3 topotype (see previous quarterly report). 

Malawi 

In October and November 2018, two outbreaks of suspected FMD were reported in 
Chitipa (Northern Region), however, no samples were collected. Subsequently 
another 42 cases were reported and samples taken on the 21st December were 
submitted to the SSARRL (BVI); results are awaited. 

Mauritania 

Seven VP1 sequences from FMD type O viruses were received from ANSES 
(European Union Reference Laboratory, FAO Reference Centre & OIE Reference 
Laboratory for FMD). They were collected in July 2018 from Hodh Ech Chargui region. 
Genotyping showed them to belong to the EA-3 topotype (see below). 

Senegal 

Eleven samples were received on 25/10/2018. They were collected from cattle and a 
pig sampled between May and July 2018 in seven different regions (Dakar, Kaolack, 
Kedougou, Kolda, Tambacounda, Thies and Ziguinchor). FMD type O was isolated 
from six samples and FMDV genome detected in a further three; no virus or genome 
was detected in the remaining two samples. Genotyping revealed the topotype to be 
EA-3 (see below). 

Sierra Leone 

Thirty four samples were received on 16/10/2018. They were collected from cattle on 
28/08/2018 in the Northern and Eastern provinces. Virus could not be detected in 31 
samples and in the remaining 3 cases FMDV genome was detected by rRT-PCR. 
Subsequently RNA from one of these (from Kono, Eastern province) was chemically 
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transfected into LKBK cells and a virus recovered. This was identified as FMD type O 
and genotyped as the EA-3 topotype (see below). 

South Africa 

Three further outbreaks due to FMD type SAT 2 were reported in cattle in the Limpopo 
province. No genotyping results have been reported. Additionally, sub-clinical infection 
of African buffalo (Syncerus caffer) at Maruleng (Limpopo province) was reported on 
12/10/2018. 

South Sudan 

During the previous reporting period, on 29/08/2018, a batch of 30 samples was 
received. They were collected from cattle between April and June 2017. Diagnostic 
assays failed to isolate any FMD viruses, however, FMDV genome was detected in 
seven samples. Using a new lineage-specific real-time RT-PCR developed by 
WRLFMD and NAHDIC (Ethiopia) it was shown that the genome-positive samples 
probably contained FMDV O/EA-3 RNA. Recently, RNA extracted from one of the 
FMDV-GD samples was chemically transfected into LFBK cells and a virus was 
recovered. The virus, from cattle sampled on the 18/05/2017 in Jonglei State, was 
identified as FMD type O and genotyping showed the topotype to be EA-3 (see below). 

Tunisia 

Seven outbreaks of FMD type O were reported in cattle and sheep in December 2018. 
No genotyping results have been reported. 

Zambia 

Three samples were received on 14/12/2018. They were collected from cattle on 
24/10/2018 (unknown location). FMD type A viruses were isolated from all three 
samples. Genotyping is in progress. 

Zimbabwe 

Nine outbreaks of FMD type SAT 1 have been reported in cattle between October and 
December 2018 in Masvingo province. A single outbreak due to FMD type SAT 2 was 
reported in Mashonaland Central in November 2018 and another untyped outbreak of 
FMD was reported in cattle in Mashonaland West. No genotyping results have been 
reported. 
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Comment: 

Serotype O in West Africa and the Maghreb 

New field outbreaks due to the O/EA-3 topotype have been widely 
reported in a number of West African countries. EA-3 normally occurs 
in East Africa (Sudan, Ethiopia and Eritrea) and spread to Egypt in 2012 
(where it has persisted), Libya in 2012 (only one report), Palestine 
(Gaza & the West Bank; 2017) and Israel (2017). O/EA-3 was first 
detected in West Africa in Nigeria in 2007 and subsequently in 2009, 
2011, 2014 and 2016. Outbreaks due to O/EA-3 have now been 
confirmed in the Cameroon (2010, 2012-2013, 2015-2016), Burkina 
Faso (2018), the Gambia (2018), Guinea (2018), Senegal (2018) and 
Sierra Leone (2018). This viral topotype has recently spread to the 
Maghreb (confirmed in Algeria and Mauritania in 2018 and is suspected 
in Tunisia and Morocco). 

The indigenous West African (O/WA) topotype was also present in 
Nigeria during 2011 to 2014 and 2016 and it will interesting to see if both 
of these serotype O topotypes will continue to coexist in future years. 

1.3. South America 

Colombia 

Between 10/08/2018 and 06/10/2018, five outbreaks of FMD type O were reported in 
cattle and pigs in the Cesar Department. On 13th September and 9th November, a 
further two outbreaks of FMD type O were reported in cattle and pigs in the La Guajira 
Department. No genotyping results have been reported. 

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/country-reports/country-reports-
2018. 

http://www.wrlfmd.org/country-reports/country-reports-2018
http://www.wrlfmd.org/country-reports/country-reports-2018
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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 October to December 2018 is shown in Annex 1 (Summary of 
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 October to December 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/2018/00026 25/10/2018 Gambia O 2 2 completed 

WRLFMD/2018/00027 16/10/2018 
Sierra 
Leone 

O 1 1 completed 

WRLFMD/2018/00028 25/10/2018 Senegal O 6 6 completed 

WRLFMD/2018/00029 14/11/2018 Laos O 1 1 completed 

WRLFMD/2018/00030 14/11/2018 Thailand O 8 8 completed 

WRLFMD/2018/00030 14/11/2018 Thailand A 8 8 completed 

WRLFMD/2018/00031 06/12/2018 
Burkina 

Faso 
O 7 7 completed 

WRLFMD/2018/00032 14/12/2018 Zambia A 3 - Pending 

   Total 36 33  

 

Table 2: VP1 sequences submitted by other FMD Reference laboratories to the 
WRLFMD from October to December 2018. 

WRLFMD Batch No. Date received Country Serotype 
No. of 

sequences 

Submitting 
laboratory 

WRLMEG/2018/00037 18/10/2018 Turkey O 4 
FMDI-
Ankara 

WRLMEG/2018/00039 02/11/2018 Mauritania O 7 ANSES 

WRLMEG/2018/00045 17/12/2018 Vietnam O 1 RAHO6 

   Total 12  
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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 

Laos  

Batch: WRLFMD/2018/00029 

Date received: 14/11/2018 

No. of samples: 1 

O (SEA/Mya-98): 1 
 

 

 

 

 

 

 

 
  

SEA  
ISA-1

ME-SA

Ind-2001

d
e
c
b
a

PanAsia

PanAsia-2
TER-08  
SAN-09

FAR-09

PanAsia

ISA/1/62
TAI/189/87*

KUW/3/97
OMN/7/200193

UAE/4/200874

BHU/3/2009  

MUR/19/2016

86

95

UKG/35/2001
TUR/264/2009*

TUR/257/2008*100

IRN/8/2005
IRN/31/2009

100

72

VIT/9/2010  

VIT/23/2011

VIT/7/2010  

VIT/6/2010

VIT/8/2010  

VIT/14/2010
70VIT/21/2010

70 VIT/23/2010  

VIT/20/2010  

LAO/1/2011  

LAO/2/2011

CAM/4/2010

CAM/8/2010

CAM/5/2010

86VIT/19/2010

VIT/12/2011  

VIT/4/2011  

VIT/9/2011

VIT/14/2011

VIT/36/2011

VIT/13/2011

VIT/37/2011  

VIT/5/2011  

VIT/16/2011  

VIT/6/2011

VIT/3/2011  

VIT/32/2011  

VIT/4/2010

79 VIT/15/2010  

VIT/22/2010

VIT/10/2010  

VIT/1/2011  

VIT/11/2010
VIT/3/2010
84CAM/1/2010

84CAM/6/2010

CAM/3/2010  

CAM/2/2010  

VIT/13/2010

VIT/8/2011  

VIT/7/2011  

LAO/2/2010

LAO/1/2012

LAO/3/2012  

LAO/4/2012

72LAO/2/2012

LAO/5/2012

VIT/35/2011  

MOG/3/2017  

MOG/9/2017*

MOG/6/2017*  

MOG/7/2017*

MOG/10/2017a*  

MOG/3/2017a*  

MOG/2/2017a*  

MOG/12/2017  

MOG/8/2017*  

MOG/5/2017*

MOG/11/2017  

MOG 11/2017*

MOG/1/2017a*  

MOG/10/2017  

MOG/2/2017  

MOG/1/2017

91 VIT/34/2011

75VIT/31/2011

VIT/29/2011

88 VIT/8/2012  
VIT/3/2012  
VIT/4/2012  
VIT/42/2011

VIT/1/2012  

VIT/7/2012

VIT/10/2008
TAI/7/2011

91

94

VIT/31/2017  

VIT/32/2017
VIT/18/2017

76VIT/29/2017

BaTri/VIT/17-19372*  

VIT/1/2018

VIT/36/2013

TAI/16/2017  

TAI/12/2017

VIT/30/2017

92 TAI/3/2018  

TAI/5/2018

TAI/4/2018
LAO/1/2018

100

100

92

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  

11 

 Thailand 

Batch: WRLFMD/2018/00030 

Date received: 14/11/2018 

No. of samples: 19 

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

O (ME-SA/PanAsia): 5 

A (ASIA/Sea-97): 8 

FMDV-GD: 3 

 

 

 

 
 

Thailand continued on next page 
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Thailand contiinued 
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Turkey  

 
 

Batch: WRLMEG/2018/00022 

Submitted by: FMDI-Ankara 

Date received: 18/10/2018 

No. of sequences: 4 

O (ME-SA/PanAsia-2/QOM-15): 4 
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IRN/21/2016  
IRN/18/2016  
IRN/25/2016
IRN/27/2016  

KUW/1/2016  
IRN/16/2016  
IRN/15/2016  
KUW/4/2016  
KUW/2/2016  
IRN/13/2016  
IRN/9/2016  
IRN/29/2016

IRN/12/2018

IRN/5/2016

IRN/10/2016  
IRN/21/2018

IRN/24/2018
IRN/20/2018
IRN/15/2018

IRN/13/2018  
IRN/16/2018  
IRN/8/2018  
IRN/11/2018  
IRN/22/2018
IRN/17/2016  
IRN/12/2017  
IRN/4/2016

IRN/28/2016  
IRN/22/2016

TUR/435/2018*

TUR/426/2018*
95ISR/2/2018

97          95Gazit/317556-470/ISR/2018*
95Gazit/317556-110/ISR/2018*
95ISR/3/2018

95 ISR/4/2018  
ISR/1/2018

TUR/65/2018*
TUR/504/2018*

99

97

90

0.00 0.04 0.08
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 Vietnam 

Batch: WRLMEG/2018/00045 

Submitted by: RAHO6, Vietnam 

Date received: 17/12/2018 

No. of sequences: 1 

O (SEA/Mya-98): 1 

 
 

  

ISA-1

ME-SA

FAR-09
BAL-09 PanAsia-2

PUN-10
PanAsia

KAT-15 PanAsia-2

EA-1  
ME-SA

SEA
Mya-98

ISA/1/62
IRN/8/2005

IRN/31/2009
IRN/18/2010

70

PAK/16/2010
UKG/35/2001

80

NEP/1/2015
98

IND/R2/75*
K83/79*

MYA/1/2006  

TAI/189/87*

MYA/7/98100

MOG/2004*
VIT/4/200579

MYA/3/201070

MYA/13/2009
MYA/11/2009

99 MYA/10/2009
100

MAY/15/2012
MAY/16/2012

MAY/10/2012

MAY/12/2012

MAY/13/2012

MAY/14/2012

94   
MAY/17/2012

100

84
HKN/11/2010

HKN/10/2010

HKN/9/2010
MAY/6/2012

MAY/11/2012

HKN/13/2010  

HKN/7/2010  

HKN/15/2010  

HKN/14/2010

HKN/12/2010

70
HKN/8/2010

RUS/Jul 2010*  

DRK/31/2011
87 BY/CHA/2010*  

CHA/31/2010*  
JPN/1/2010

89JPN/MZ1/2010*
TZ/CHA/2010*

96 SKR/12/2010  

SKR/10/2010
95Andong 1/SKR/2010*

95 SKR/5/2010  

SKR/6/2010
SKR/8/2011

84 Yangju/SKR/2010*  

Yeoncheon/SKR/2010*

100 HKN/1/2011  

HKN/2/2011

Paju/SKR/2010*  

SKR/3/2011

DY/CHA/2010*

NC/CHA/2010*  

GSLX/CHA/2010*

76VIT/NCVD-9/2010*  

VIT/NCVD-8/2010*
GZ/CHA/2010*

MY/CHA/2010*  

SKR/13/2010
SKR/1/2011

87
SKR/7/2010

98 HKN/19/2010  

HKN/20/2010

99HKN/18/2010
99HKN/4/2010

99     HKN/1/2010

HKN/6/2010

TAW/1/2012

75

KOR/1/2010*
76 SKR/4/2010

72

MYA/5/2009  

33-P/CHA/2010*

VIT/NCVD-19/2010*  

TAI/22/2009

100MYA/6/2009

VIT/NCVD-20/2010*  

VIT/NCVD-18/2010*  

VIT/NCVD-17/2010*

MAY/30/2009

8298

74

SKR/14/2014
SKR/18/2014

JC/CB/ROK*
SKR/12/2014

79
SKR/16/2014

SKR/4/2016

SKR/6/2016  

SKR/2/2016

100SKR/7/2016
100Gimje/KOR/2016*
100
100

SKR/5/2016

100
SKR/1/2016

100

100

SKR/6/2014

Primorskiy/RUS/2014*

100SKR/3/2016

100 SKR/01/2014*
71

VN 18-27160*

93

79

77

86

71

98

100

0.00 0.04 0.08
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2.2. Africa 

 Burkina Faso 

Batch: WRLFMD/2018/00031 

Date received: 06/12/2018 

No. of samples: 18 

O (EA-3): 7 

FMDV-GD: 5 

NVD: 6 

 
 

ISA-1

ME-SA
e  
b

PanAsia  

Ind-2001

FAR-09 PanAsia-2

EA-4
WA

EA-3

EA-2
EA-1
SEA

EA-3

ISA/1/62
Manisa/TUR/69*

IND/R2/75*87

OMN/7/2001
MUR/19/2016

UKG/35/2001
IRN/31/200994

TAI/189/87*

74

K83/79*
UGA/3/2002

ETH/3/2004  
ETH/1/2007

99

GHA/5/93
UGA/17/98

SUD/3/2005  
SUD/2/86

SUD/2/2005
88SUD/1/2005

94

SUD/30/2004
SUD/4/2004

SUD/15/2004  
SUD/14/2004

SUD/12/2004

100

78

NIG/1/2007

85

72

CAR/G4260/2013*

NIG/15/2009

CAR/D78J270P/2016*  
CAR/D56J360P/2016*

CAR/D1J270P/2016*  
CAR/D62J270P/2016*

100 CAR/G4258/2013*

CAR/D65J270P/2016*
CAR/D55J270P/2016*

75

CAR/A68J270P/2016*  
CAR/C67BSJ90P/2015*  
CAR/A58BSJ90P/2015*

CAR/A72J180P/2015*  
CAR/C66J270P/2016*

CAR/C66J180P/2015*  
CAR/C67J270P/2016*

CAR/B80J270P/2016*

CAR/A72J270P/2016*
CAR/A78J360P/2016*80

80

100

NIG/5/14*

NIG/7/14*
NIG/3/14*
NIG/1/14*

NIG/9/14*
NIG/6/14*
NIG/4/14*

95

78

NIG/7/2016
86 NIG/9/2016  
NIG/10/2016

NIG/10/14*

NIG/17/2016  
NIG/5/2016  
NIG/11/2016

NIG/21/2016
95NIG/16/2016

95 NIG/14/2016  
NIG/15/2016

NIG/18/2016

92 NIG/13/2016  
NIG/12/2016

NIG/4/2016  
NIG/19/2016

NIG/6/2016

GNA/18Z005583/18*
MAU/18Z007130/18*
MAU/18Z007129/18*
MAU/18Z007127/18*

SEN/2/2018  
SEN/1/2018

GAM/1/2018
GAM/2/2018
SEN/6/2018

SEN/4/2018  
SEN/11/2018

SEN/9/2018  
GNA/18Z005588/18*

ALG/1/2018

GNA/18Z005582/18*  
SEL/13/2018

BKF/9/2018

95BKF/8/2018  
BKF/7/201887

MAU/18Z007128/18*  
ALG/2/2018

MAU/18Z007170/18*  
MAU/18Z007168/18*

98

72GNA/18Z005587/18*

BKF/4/2018

__96 BKF/2/2018  
BKF/1/2018

BKF/15/2018

98MAU/18Z007167/18*

99

100

97

97

87

0.00 0.04 0.08
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Gambia  

Batch: WRLFMD/2018/00026 

Date received: 25/10/2018 

No. of samples: 2 

O (EA-3): 2 

 

ME-SA

ISA-1
e
b Ind-2001

PanAsia

EA-4  

EA-3

EA-2  
EA-1  
SEA  
ME-SA

EA-3

ISA/1/62
MUR/19/2016

OMN/7/200171

UKG/35/200182

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

70

K83/79*
UGA/3/2002

ETH/3/2004
ETH/1/200799

UGA/17/98

SUD/6/2008  

SUD/2/86

100

ERI/13/2011  

SUD/5/2008

ERI/16/2011100

95

NIG/1/2007

100ERI/1/2011

SUD/2/2005  

SUD/3/2005

88SUD/1/2005
98

SUD/15/2004  

SUD/4/2004  

SUD/14/2004
SUD/25/2004

SUD/30/2004  

SUD/9/2004

SUD/3/2004

SUD/26/2004  

SUD/1/2004

SUD/16/2004

97

SUD/8/2008  

SUD/12/2004

SUD/11/2011100

99

CAR/61/2010*
CAR/59/2010*100

CAR/D62J270P/2016*  

CAR/D55J270P/2016*

100 CAR/G4260/2013*  

CAR/G4258/2013*

NIG/15/2009

CAR/D78J270P/2016*
CAR/D56J360P/2016*

CAR/D1J270P/2016*
CAR/D65J270P/2016*

76

CAR/B80J270P/2016*  

CAR/C67BSJ90P/2015*  

CAR/A58BSJ90P/2015*

CAR/A72J180P/2015*  

CAR/C66J270P/2016*
CAR/C66J180P/2015*

CAR/C67J270P/2016*  

CAR/A68J270P/2016*

CAR/A72J270P/2016*
CAR/A78J360P/2016*80

80

100

72

NIG/1/14*  

NIG/5/14*

NIG/9/14*  

NIG/3/14*

NIG/7/14*
NIG/6/14*

95

77

NIG/9/2016  

NIG/10/14*

NIG/4/14*

NIG/18/2016

92 NIG/13/2016  

NIG/12/2016
NIG/4/2016

NIG/5/2016  

NIG/19/2016  

NIG/17/2016
NIG/6/2016

NIG/10/2016  

NIG/7/2016
86NIG/11/2016

95NIG/16/2016
95 NIG/14/2016  

NIG/15/2016

GNA/18Z005588/18*  

SEN/2/2018
SEN/1/2018

NIG/21/2016

GNA/18Z005587/18*

GNA/18Z005583/18*

MAU/18Z007129/18*

MAU/18Z007127/18*

MAU/18Z007130/18*

MAU/18Z007170/18*  

SEN/4/2018  

MAU/18Z007128/18*
ALG/2/2018

SEN/11/2018  

ALG/1/2018  

SEN/9/2018

GNA/18Z005582/18*

98MAU/18Z007168/18*  

MAU/18Z007167/18*98

GAM/2/2018  

SEN/6/2018

GAM/1/2018

100

100

99

94

78

93

0.00 0.04 0.08
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 Mauritania 

Batch: WRLMEG/2018/00039 

Submitted by: ANSES, France 

Date received: 02/11/2018 

No. of sequences: 7 

O (EA-3): 7 

 
 

ISA-1

ME-SA

PanAsia
FAR-09 PanAsia-2

Ind-2001
d
e

WA  
EA-4

EA-3

EA-2  
EA-1  
SEA  
ME-SA

EA-3

ISA/1/62
UKG/35/2001

IRN/31/200999

BHU/3/2009
MUR/19/201699

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

K83/79*
UGA/3/2002

ETH/3/2004
ETH/1/200799

UGA/17/98
GHA/5/93

SUD/6/2008  
SUD/2/86

SUD/5/2008100

ERI/12/201196

NIG/1/2007

SUD/2/2005  
SUD/3/2005

98

SUD/25/2004

88SUD/1/2005

SUD/30/2004  
SUD/9/2004

SUD/4/2004  
SUD/15/2004  
SUD/14/2004

SUD/3/2004
SUD/1/2004
SUD/26/2004
SUD/16/2004
SUD/12/2004

97

SUD/8/2008
SUD/11/2011100

99

CAR/61/2010*
CAR/59/2010*100

NIG/15/2009

NIG/8/2011  
NIG/10/2011

100
100

CAR/D62J270P/2016*  
CAR/D56J360P/2016*

CAR/D78J270P/2016*
CAR/D1J270P/2016*

100 CAR/G4258/2013*  
CAR/G4260/2013*

100NIG/1/2011

CAR/D65J270P/2016*78

CAR/A58BSJ90P/2015*  
CAR/D55J270P/2016*

CAR/C67BSJ90P/2015*  
CAR/B80J270P/2016*  
CAR/A68J270P/2016*

CAR/C67J270P/2016*
CAR/C66J180P/2015*

CAR/C66J270P/2016*
CAR/A72J270P/2016*
CAR/A78J360P/2016*80

CAR/A72J180P/2015*80

100

NIG/3/14*  
NIG/1/14*

NIG/7/14*  
NIG/9/14*

NIG/5/14*
NIG/6/14*
NIG/4/14*

95

78

NIG/6/2016  
NIG/19/2016  
NIG/17/2016  
NIG/5/2016
88 NIG/12/2016  

NIG/13/2016
NIG/4/2016  

NIG/10/14*

NIG/9/2016

NIG/21/2016
95NIG/15/2016

95 NIG/16/2016  
NIG/14/2016

NIG/18/2016

NIG/10/2016  
NIG/7/2016

86 NIG/11/2016

MAU/18Z007127/18*

MAU/18Z007129/18*  
MAU/18Z007130/18*

GNA/18Z005587/18*  
GNA/18Z005583/18*

98MAU/18Z007170/18*
___98 MAU/18Z007167/18*  

MAU/18Z007168/18*
ALG/2/2018

GNA/18Z005588/18*  
ALG/1/2018  
MAU/18Z007128/18*

GNA/18Z005582/18*

100

100

74

99

91

75

92

0.00 0.04 0.08
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 Senegal 

Batch: WRLFMD/2018/00028 

Date received: 25/10/2018 

No. of samples: 11 

O (EA-3): 6 

FMDV-GD: 3 

NVD: 2 

 
 

ISA-1

ME-SAFAR-09 PanAsia-2
PanAsia

e Ind-2001

Mya-98

EA-4  

EA-3

WA  
EA-1  
EA-2

SEA

EA-3

ISA/1/62
MUR/19/2016

IRN/31/2009  
UKG/35/2001

100

Manisa/TUR/69*
IND/R2/75*88

TAI/189/87*
MYA/7/98100

70

UGA/3/2002
K83/79*

GHA/5/93
ETH/3/2004

ETH/1/200799

UGA/17/98
SUD/2/86
SUD/5/2008

ERI/14/201194

SUD/1/2005
SUD/3/2005
NIG/1/2007

98

SUD/30/2004

88SUD/2/2005

SUD/14/2004  
SUD/15/2004  
SUD/9/2004
SUD/25/2004

SUD/4/2004
SUD/3/2004
SUD/26/2004

SUD/16/2004

72SUD/1/2004

97

99

CAR/D56J360P/2016*  
CAR/D78J270P/2016*  
CAR/D1J270P/2016*

100 CAR/G4258/2013*  
CAR/G4260/2013*

NIG/15/2009  
CAR/59/2010*

SUD/8/2008  
SUD/12/2004

CAR/D62J270P/2016*
CAR/D65J270P/2016*

CAR/D55J270P/2016*
76

CAR/A68J270P/2016*  
CAR/C67BSJ90P/2015*  
CAR/A58BSJ90P/2015*

CAR/A72J180P/2015*  
CAR/C66J270P/2016*

CAR/C66J180P/2015*  
CAR/C67J270P/2016*

CAR/B80J270P/2016*

CAR/A78J360P/2016*  
CAR/A72J270P/2016*

80
80

100

72

NIG/3/14*  
NIG/5/14*

NIG/7/14*  
NIG/1/14*

NIG/9/14*
NIG/6/14*

95

77

NIG/9/2016  
NIG/10/14*
NIG/4/14*

NIG/13/2016  
NIG/4/2016  
NIG/17/2016  
NIG/5/2016  
NIG/19/2016

NIG/6/2016  
NIG/10/2016
NIG/7/2016

86NIG/11/2016

NIG/12/201692

NIG/21/2016
95NIG/15/2016

95 NIG/16/2016  
NIG/14/2016

NIG/18/2016

MAU/18Z007130/18*  
GNA/18Z005588/18*

MAU/18Z007170/18*  
ALG/1/2018
ALG/2/2018

GNA/18Z005582/18*  
GNA/18Z005583/18*  
GNA/18Z005587/18*  
MAU/18Z007129/18*  
MAU/18Z007127/18*

MAU/18Z007167/18*
98MAU/18Z007168/18*

98

MAU/18Z007128/18*  
SEN/4/2018

SEN/2/2018  
SEN/1/2018
SEN/6/2018
GAM/2/2018
GAM/1/2018

SEN/9/2018  
SEN/11/2018

100

100

99

94

73

91

0.00 0.04 0.08
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 Sierra Leone 

Batch: WRLFMD/2018/00027 

Date received: 16/10/2018 

No. of samples: 34 

O (EA-3): 1 

FMDV-GD: 2 

NVD: 31 

 
 

ISA-1

ME-SA
e Ind-2001
FAR-09 PanAsia-2

PanAsia
Mya-98

EA-4
WA

EA-3

EA-2

SEA

EA-3

ISA/1/62
MUR/19/2016

IRN/31/2009
UKG/35/2001100

74

MYA/7/98
TAI/189/87*100

76

UGA/3/2002
ETH/1/2007

ETH/3/2004100

GHA/5/93
UGA/17/98

ERI/4/2011  

SUD/2/86

SUD/5/200897

NIG/1/2007

SUD/2/2005  

SUD/3/2005

98

SUD/25/2004

88SUD/1/2005

SUD/30/2004

SUD/26/2004  

SUD/1/2004

SUD/14/2004  

SUD/4/2004  

SUD/15/2004

SUD/9/2004

SUD/16/2004
SUD/3/2004
SUD/12/2004

97

SUD/8/2008
SUD/11/2011100

99

CAR/61/2010*
100

NIG/1/2011  

NIG/15/2009

CAR/59/2010*

100NIG/10/2011

NIG/8/2011100
100

CAR/D56J360P/2016*  

CAR/D1J270P/2016*  

CAR/D78J270P/2016*

100 CAR/G4260/2013*  

CAR/G4258/2013*

CAR/D62J270P/2016*
CAR/D65J270P/2016*

CAR/D55J270P/2016*
76

CAR/A58BSJ90P/2015*  

CAR/A68J270P/2016*  

CAR/B80J270P/2016*  

CAR/C67BSJ90P/2015*

CAR/A72J180P/2015*  

CAR/C66J270P/2016*

CAR/C66J180P/2015*  

CAR/C67J270P/2016*

CAR/A72J270P/2016*
CAR/A78J360P/2016*80

80

100

73

NIG/5/14*

NIG/3/14*  

NIG/1/14*

NIG/9/14*
NIG/7/14*
NIG/6/14*

NIG/4/14*

95

77

NIG/13/2016  

NIG/19/2016  

NIG/4/2016  

NIG/5/2016  

NIG/17/2016

NIG/6/2016  

NIG/11/2016
NIG/7/2016

86 NIG/9/2016  

NIG/10/2016

NIG/10/14*

NIG/12/201692

NIG/18/2016

95NIG/14/2016
95 NIG/16/2016  

NIG/15/2016

MAU/18Z007130/18*  

SEN/2/2018
SEN/1/2018

NIG/21/2016

MAU/18Z007127/18*  

MAU/18Z007129/18*

MAU/18Z007167/18*  

ALG/1/2018

SEN/4/2018  

ALG/2/2018

GNA/18Z005588/18*

98MAU/18Z007168/18*

MAU/18Z007170/18*98

GNA/18Z005583/18*  

GNA/18Z005587/18*

GNA/18Z005582/18*  

MAU/18Z007128/18*

GAM/1/2018  

GAM/2/2018  

SEN/6/2018  

SEN/11/2018

SEN/9/2018

SEL/13/2018

100

100

99

92

75

88

0.00 0.04 0.08
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 South Sudan 

Batch: WRLFMD/2018/00024 

Date received: 29/08/2018 

No. of samples: 30 

O (EA-3): 1 

FMDV-GD: 7 

NVD: 22 

 
 

PanAsia  
KAT-15 PanAsia-2

EA-3

SEA  
ME-SA  
ME-SA

ME-SA  

ISA-1

EA-2

EA-3

ISA/1/62
IND/53/79

Manisa/TUR/69*

UKG/35/2001

NEP/1/2015

TAI/189/87*

77

ETH/3/2004  

ETH/1/2007

100

MAL/1/98
UGA/3/2002

100

SUD/2/86
SUD/7/2017

TAN/2/2004

Alexandria 1/Egy/2017*  

EGY/11/2017

Behira 2/Egy/2017*  

Egy-RL91-AHRI/2017*  

89Egy-RL66-AHRI/2017*

Egy-RL95-AHRI/2017*  

Egy-RL94-AHRI/2017*

EGY/9/2017  

EGY/7/2017

Behira 1/Egy/2017*  

Fayoum 2/Egy/2017*

Giza 1/Egy/2017*  

Sharkia 1/Egy/2017*

Gharbia 1/Egy/2017*  

EGY/8/2017

Cairo 1/Egy/2017*  

EGY/25/2017
99SUD/3/2017

99   SUD/2/2017

EGY/21/2017

EGY/30/2017

EGY/10/2017

EGY/6/2017

Fayoum 4/Egy/2017*

EGY/22/2017  

EGY/13/2017  

EGY/28/2017  

EGY/19/2017

Ramallah/PAT/2017*  

ISR/5/2017  

PAT/1/2017  

ISR/7/2017  

ISR/6/2017  

ISR/8/2017  

ISR/1/2017  

PAT/4/2017  

ISR/2/2017  

ISR/3/2017  

ISR/4/2017  

PAT/9/2017  

PAT/6/2017

Fayoum 5/Egy/2017*  

PAT/10/2017  

PAT/7/2017  

PAT/5/2017  

PAT/2/2017  

EGY/16/2017

ETH/16/2018  

ETH/2/2017

ETH/5/2017

ETH/4/2017

ETH/3/2017
89 SUD/5/2017

SUD/4/2017
SUD/15/2017

EGY/26/2017

Alexandria 1/Egy/2016*  

EGY/33/2017
SUD/1/2016

EGY/32/2017  

EGY/27/2017

EGY/4/2017  

EGY/17/2017

Fayoum 1/Egy/2017*  

Fayoum 3/Egy/2017*

Egy-RL72-AHRI/2017*  

Egy-RL49-AHRI/2017*
EGY/31/2017

PAT/20/2017  

ISR/17/2017

ISR/16/2017  

ISR/18/2017

Bani Na’im/PAT/2017 B*  

PAT/17/2017  

PAT/16/2017

Bani Na’im/PAT/2017 A*  

Bani Na’im/PAT/2017 C*
87West Bank/PAT/2017*

87 PAT/11/2017  

PAT/12/2017

Ayn al-Sahla/ISR/2017*  

PAT/13/2017

Yatta-Kraisah/PAT/2017*  

ISR/15/2017

PAT/14/2017  

PAT/15/2017  

PAT/18/2017

SSD/6/2017

100

80

0.00 0.04 0.08
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2.3. Vaccine matching 

During this reporting period vaccine matching has been undertaken for 28 FMD virus 
field strains by the WRLFMD® October to December 2018: 

 

Table 3: Summary of samples tested by vaccine matching. 

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

Gambia 1 - - - - - - 

Hong Kong 1 - - - - - - 

Kenya 2 2 - - 1 1 - 

Mongolia 3 - - - - - - 

Senegal 2 - - - - - - 

∑ 9 2 - - 1 1 - 

 

For individual data see Annex 1, section 2.6 (Antigenic Characterisation).  
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Annex 1: Sample data 

2.4. Summary of Submissions 

Table 4: Summary of samples collected and received to WRLFMD (October to December 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 

BURKINA FASO 18 7 - - - - - - 11 12 6 

GAMBIA 2 2 - - - - - - - 1 1 

HONG KONG 8 1 - - - - - - 1 3 5 

LAOS 1 - - - - - - - 1 1 - 

SENEGAL 11 6 - - - - - - 5 8 3 

SIERRA LEONE 34 - - - - - - - 34 3 31 

THAILAND 19 8 8 - - - - - 3 19 - 

TOTAL 93 24 8 - - - - - 55 47 46 

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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2.5. Clinical Samples 

Table 5: Clinical sample diagnostics made by the WRLFMD® October to December 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

 

B
U

R
K

IN
A

 F
A

S
O

 

0
6
-D

e
c
-1

8
 

1
8
-D

e
c
-1

8
 

BKF 1/2018 CATTLE 02-Jun-18 O POS O 
BKF 2/2018 CATTLE 02-Jun-18 O POS O 
BKF 3/2018 CATTLE 02-Jun-18 NEG POS FMDV GD 
BKF 4/2018 CATTLE 02-Jun-18 O POS O 
BKF 5/2018 CATTLE 06-Jul-18 NEG NEG NVD 
BKF 6/2018 CATTLE 06-Jul-18 NEG NEG NVD 
BKF 7/2018 CATTLE 06-Jul-18 O POS O 
BKF 8/2018 CATTLE 06-Jul-18 O POS O 
BKF 9/2018 CATTLE 06-Jul-18 O POS O 
BKF 10/2018 CATTLE 06-Jul-18 NEG POS FMDV GD 
BKF 11/2018 CATTLE 06-Jul-18 NEG POS FMDV GD 
BKF 12/2018 CATTLE 06-Jul-18 NEG NEG NVD 
BKF 13/2018 CATTLE 06-Jul-18 NEG POS FMDV GD 
BKF 14/2018 CATTLE 18-Jul-18 NEG NEG NVD 
BKF 15/2018 CATTLE 18-Jul-18 O POS O 
BKF 16/2018 CATTLE 07-Aug-18 NEG NEG NVD 
BKF 17/2018 CATTLE 07-Aug-18 NEG POS FMDV GD 
BKF 18/2018 CATTLE 07-Aug-18 NEG NEG NVD 

GAMBIA 
25-
Oct-
18 

14-
Nov
-18 

GAM 1/2018 CATTLE 23-Jul-18 O POS O 

GAM 2/2018 CATTLE 23-Jul-18 O NEG O 

H
O

N
G

 K
O

N
G

, 

 S
A

R
 o

f 
P

R
C

 

1
4
-S

e
p
-1

8
 

0
1
-O

c
t-

1
8

 

HKN 10/2018 PIG 07-Jun-18 NEG POS FMDV GD 
HKN 11/2018 PIG 07-Jun-18 FMD POS FMD 
HKN 12/2018 PIG 09-Jul-18 FMD NEG FMD 

HKN 13/2018 PIG 16-Jul-18 
FMD, 

O 
POS FMD, O 

HKN 14/2018 PIG 16-Jul-18 FMD NEG FMD 
HKN 15/2018 PIG 16-Jul-18 FMD NEG FMD 
HKN 16/2018 PIG 17-Jul-18 FMD NEG FMD 
HKN 17/2018 PIG 17-Jul-18 FMD NEG FMD 

LAOS 
14-
Nov
-18 

06-
Dec
-18 

LAO 1/2018 CATTLE 22-Jan-18 NEG POS FMDV GD 

S
E

N
E

G
A

L
 

2
5
-O

c
t-

1
8

 

1
4
-N

o
v
-1

8
 

SEN 1/2018 CATTLE 29-May-18 O POS O 
SEN 2/2018 PIG 28-Jun-18 O POS O 
SEN 3/2018 CATTLE 11-Jul-18 NEG POS FMDV GD 
SEN 4/2018 CATTLE 11-Jul-18 O POS O 
SEN 5/2018 CATTLE 11-Jul-18 NEG POS FMDV GD 
SEN 6/2018 CATTLE 12-Jul-18 O POS O 
SEN 7/2018 CATTLE 17-Jul-18 NEG NEG NVD 
SEN 8/2018 CATTLE 20-Jul-18 NEG NEG NVD 
SEN 9/2018 CATTLE 20-Jul-18 O NEG O 

SEN 10/2018 CATTLE 24-Jul-18 NEG POS FMDV GD 
SEN 11/2018 CATTLE 31-Jul-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

 

V
I/
E

L
IS

A
 

R
T

-P
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F
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S
IE

R
R

A
 L

E
O

N
E

 

1
6
-O

c
t-

1
8

 

0
2
-N

o
v
-1

8
 

SEL 1/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 2/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 3/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 4/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 5/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 6/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 7/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 8/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 9/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 10/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 11/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 12/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 13/2018 CATTLE 29-Aug-18 NEG POS FMDV GD 
SEL 14/2018 CATTLE 29-Aug-18 NEG POS FMDV GD 
SEL 15/2018 CATTLE 29-Aug-18 NEG POS FMDV GD 
SEL 16/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 17/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 18/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 19/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 20/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 21/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 22/2018 CATTLE 28-Aug-18 NEG NEG NVD 
SEL 23/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 24/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 25/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 26/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 27/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 28/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 29/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 30/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 31/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 32/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 33/2018 CATTLE 29-Aug-18 NEG NEG NVD 
SEL 34/2018 CATTLE 29-Aug-18 NEG NEG NVD 

T
H

A
IL

A
N

D
 

1
4
-N

o
v
-1

8
 

0
6
-D

e
c
-1

8
 

TAI 6/2017 CATTLE 22-Feb-17 A POS A 
TAI 7/2017 CATTLE 01-Mar-17 A POS A 
TAI 8/2017 CATTLE 28-Mar-17 A POS A 
TAI 9/2017 CATTLE 24-Apr-17 A POS A 
TAI 10/2017 CATTLE 26-Apr-17 A POS A 
TAI 11/2017 CATTLE 26-Apr-17 A POS A 
TAI 12/2017 CATTLE 10-Nov-17 O POS O 
TAI 13/2017 CATTLE 17-Nov-17 O POS O 
TAI 14/2017 CATTLE 20-Nov-17 NEG POS FMDV GD 
TAI 15/2017 CATTLE 23-Nov-17 O POS O 
TAI 16/2017 CATTLE 15-Dec-17 O POS O 
TAI 17/2017 CATTLE 18-Dec-17 A POS A 
TAI 18/2017 CATTLE 25-Dec-17 O POS O 
TAI 19/2017 CATTLE 27-Dec-17 A POS A 
TAI 1/2018 CATTLE 09-Mar-18 NEG POS FMDV GD 
TAI 2/2018 CATTLE 09-Mar-18 NEG POS FMDV GD 
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Country 

Date 

WRL for FMD 
Sample 

Identification 
Animal 

Date of 
Collection 

Results 

R
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rt

e
d

 

V
I/
E

L
IS

A
 

R
T

-P
C

R
 

F
in

a
l 

re
p

o
rt

 

TAI 3/2018 CATTLE 09-Jul-18 O POS O 
TAI 4/2018 CATTLE 09-Jul-18 O POS O 
TAI 5/2018 CATTLE 08-Aug-18 O POS O 

   TOTAL 93     

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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2.6. Antigenic Characterisation 

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

 

Table 6: Vaccine matching studies for O FMDV by VNT 
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MOG/02/2018 O ME-SA Ind-2001e 0.55 0.37 0.66 

MOG/07/2018 O SEA Mya-98 0.40 0.19 0.46 

MOG/10/2018 O ME-SA PanAsia 0.62 0.44 0.51 

HKN/13/2018 O CATHAY - 0.11 0.09 0.11 

KEN/11/2017 O EA-2 - 1 1 0.81 

KEN/15/2017 O EA-2 - 0.5 0.52 0.47 

GAM/01/2018 O EA-3 - 0.45 0.30 0.52 

SEN/02/2018 O EA-3 - 0.38 0.30 0.49 

SEN/11/2018 O EA-3 - 0.63 0.39 0.54 

 

Table 7: Vaccine matching studies for A FMDV by VNT 
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KEN/14/2017 A AFRICA G-I 0.05 0.00 0.21 0.20 

KEN/17/2017 A AFRICA G-I 0.03 0.00 0.30 0.10 
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Table 8: Vaccine matching studies for SAT 1 FMDV by VNT 
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KEN/08/2017 SAT 1 I (NWZ) - 0.25 

 

Table 9: Vaccine matching studies for SAT 2 FMDV by VNT 
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KEN/19/2017 SAT 2 IV - 0.50 0.31 
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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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Annex 2: FMD publications 

Recent FMD Publications (October to December 2018) cited by Web of Science 
(Pirbright Institute papers and authors are highlighted in BOLD AND GREY) 

1. Abdrakhmanov, S.K., S.B. Tyulegenov, F.I. Korennoy, A.A. Sultanov, Sytnik, 
II, K.K. Beisembaev, A.A. Bainiyazov, A.E. Munsey, A.M. Perez, and K. 
VanderWaal (2018). Spatiotemporal analysis of foot-and-mouth disease 
outbreaks in the Republic of Kazakhstan, 1955-2013. Transboundary and 
Emerging Diseases, 65(5): 1235-1245. 

2. Adhikari, G., K.P. Acharya, M. Upadhyay, R. Raut, K. Kaphle, T. Khanal, M.R. 
Bertram, C. Stenfeldt, and J. Arzt (2018). Outbreak investigations of Foot-and-
Mouth Disease virus in Nepal between 2010 and 2015 in the context of 
historical serotype occurrence. Veterinary Medicine and Science, 4(4): 304-
314. 

3. Ali, W., M. Habib, and M. Shah (2018). Novel strategy for the rapid detection 
and characterization Foot-and-Mouth Disease virus (FMDV) serotypes O, A, 
and Asia-1. Journal of Animal and Plant Sciences, 28(5): 1301-+. 

4. Armson, B., V. Mioulet, C. Doel, M. Madi, S. Parida, K.A. Lemire, D.J. 
Holder, A. Das, M.T. McIntosh, and D.P. King (2018). Detection of Foot-and-
Mouth Disease Virus in milk samples by real-time reverse transcription 
polymerase chain reaction: Optimisation and evaluation of a high-throughput 
screening method with potential for disease surveillance. Veterinary 
Microbiology, 223: 189-194. 

5. Arzt, J., G.J. Belsham, L. Lohse, A. Botner, and C. Stenfeldt (2018). 
Transmission of Foot-and-Mouth Disease from Persistently Infected Carrier 
Cattle to Naive Cattle via Transfer of Oropharyngeal Fluid. Msphere, 3(5): 12. 

6. Bachanek-Bankowska, K., A. Di Nardo, J. Wadsworth, V. Mioulet, G. 
Pezzoni, S. Grazioli, E. Brocchi, S.C. Kafle, R. Hettiarachchi, P.L. 
Kumarawadu, I.M. Eldaghayes, A.S. Dayhum, D. Meenowa, S. Sghaier, H. 
Madani, N. Abouchoaib, B.H. Hoang, P.P. Vu, K. Dukpa, R.B. Gurung, S. 
Tenzin, U. Wernery, A. Panthumart, K.B. Seeyo, W. Linchongsubongkoch, A. 
Relmy, L. Bakkali-Kassimi, A. Scherbakov, D.P. King, and N.J. Knowles 
(2018). Reconstructing the evolutionary history of pandemic foot-and-mouth 
disease viruses: the impact of recombination within the emerging O/ME-
SA/Ind-2001 lineage. Scientific Reports, 8: 11. 

7. Barrera, J., D.A. Brake, C. Schutta, D. Ettyreddy, B.J. Kamicker, M.V. 
Rasmussen, C.B. de Rueda, M. Zurita, M. Pisano, W. Hurtle, D.E. Brough, 
B.T. Butman, B.G. Harper, and J.G. Neilan (2018). Versatility of the 
adenovirus-vectored foot-and-mouth disease vaccine platform across multiple 
Foot-and-Mouth Disease Virus serotypes and topotypes using a vaccine dose 
representative of the AdtA24 conditionally licensed vaccine. Vaccine, 36(48): 
7345-7352. 
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8. Bertram, M.R., C.B. de Rueda, R. Garabed, S.D. Jumbo, M. Moritz, S. 
Pauszek, S. Abdoulkadiri, L.L. Rodriguez, and J. Arzt (2018). Molecular 
Epidemiology of Foot-and-Mouth Disease Virus in the Context of 
Transboundary Animal Movement in the Far North Region of Cameroon. 
Frontiers in Veterinary Science, 5: 14. 

9. Cabezas, A.H., M.W. Sanderson, M. Jaberi-Douraki, and V.V. Volkova (2018). 
Clinical and infection dynamics of foot-and-mouth disease in beef feedlot 
cattle: An expert survey. Preventive Veterinary Medicine, 158: 160-168. 

10. Cao, Y.M., W. Zhou, X.C. Xing, J. Zhang, Y.F. Fu, K. Li, P. Sun, P.H. Li, X.W. 
Bai, X.Q. Ma, H.F. Bao, D. Li, Y.L. Chen, Z.J. Lu, and Z.X. Liu (2018). Indirect 
ELISA using a multi-epitope recombinant protein to detect antibodies against 
Foot-and-Mouth Disease Virus serotype O in pigs. Journal of Virological 
Methods, 262: 26-31. 

11. Chaters, G., J. Rushton, T.D. Dulu, and N.A. Lyons (2018). Impact of foot-
and-mouth disease on fertility performance in a large dairy herd in Kenya. 
Preventive Veterinary Medicine, 159: 57-64. 

12. Chen, J., X.M. Yu, Q.S. Zheng, L.T. Hou, L.P. Du, Y.P. Zhang, X.W. Qiao, 
J.B. Hou, and K.H. Huang (2018). The immunopotentiator CVC1302 
enhances immune efficacy and protective ability of Foot-and-Mouth Disease 
Virus vaccine in pigs. Vaccine, 36(52): 7929-7935. 

13. Cima, G. (2018). AVMA wants expanded FMD vaccine bank. Javma-Journal 
of the American Veterinary Medical Association, 253(5): 530-530. 

14. de la Higuera, I., C. Ferrer-Orta, E. Moreno, A.I. de Avila, M.E. Soria, K. 
Singh, F. Caridi, F. Sobrino, S.G. Sarafianos, C. Perales, N. Verdaguer, and 
E. Domingo (2018). Contribution of a Multifunctional Polymerase Region of 
Foot-and-Mouth Disease Virus to Lethal Mutagenesis. Journal of Virology, 
92(20): 17. 

15. Defaus, S., M. Forner, L. Hoh, F. Sobrino, E. Blanco, and D. Andreu (2018). 
Expanding the potential and multivalency of the B2T synthetic peptide vaccine 
against Foot-and-Mouth Disease Virus. Journal of Peptide Science, 24: S57-
S57. 

16. Diez, M., M. Trotta, V. Alfonso, O. Taboga, and M.G. Lopez (2018). 
Recombinant occlusion bodies of baculovirus as carriers of a non-structural 
protein of Foot-and-Mouth Disease Virus. 3 Biotech, 8(11): 6. 

17. Farooq, U., Z. Ahmed, K. Naeem, M. Bertram, B. Brito, C. Stenfeldt, S.J. 
Pauszek, M. LaRocco, L. Rodriguez, and J. Arzt (2018). Characterization of 
naturally occurring, new and persistent subclinical foot-and-mouth disease 
virus infection in vaccinated Asian buffalo in Islamabad Capital Territory, 
Pakistan. Transboundary and Emerging Diseases, 65(6): 1836-1850. 

18. Feng, H.H., Z.X. Zhu, W.J. Cao, F. Yang, X.L. Zhang, X.L. Du, K.S. Zhang, 
X.T. Liu, and H.X. Zheng (2018). Foot-and-Mouth Disease Virus induces 
lysosomal degradation of NME1 to impair p53-regulated interferon-inducible 
antiviral genes expression. Cell Death & Disease, 9: 16. 
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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. 
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Annex 4: Other WRLFMD Activities 

Proficiency test scheme organised by WRLFMD: 

Phase XXX: sample panels are being dispatched to participating laboratories (including “live” 
and inactivated samples for virology assays, and validated sera for FMDV-specific antibody 
tests).  Please contact WRLFMD if you would like more information about this exercise. 

 

Summary of participating laboratories (status as of January 2019): 

 Phase XXX 

Total invited laboratories 102 

Participants from European Union 
(funded by EURL for FMD) 

26 
(EU member states) 

Participants from Global Network 

Argentina, Brazil, Canada, 
Russia, Senegal, Thailand 
Pending: Botswana, China, 

Ethiopia, India, Kenya, Nepal, 
Nigeria, Republic of Korea, South 

Africa, USA 

Participants from EuFMD Member 
states (non-EU) 

Bosnia & Herzegovina, Georgia, 
Kosovo, FYRO Macedonia, 

Norway, Serbia, Switzerland, 
Turkey 

Pending: Albania, 

Participants from neighbourhood 
countries 

Algeria, Armenia, Montenegro, 
Morocco 

Pending: Belarus, Iran, Iraq, 
Jordan, Lebanon, Moldova, 

Tunisia, Ukraine 

Other participating countries 
Australia, Namibia, New Zealand, 

Singapore, Chinese Taipei,  
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Training courses: 

 

20th February 2019: E-learning training course covering FMD Diagnostic methods: 

 

 


