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1. Summary of samples tested and reported 

FMD outbreaks 

1.1. Asia 

China, People’s Republic of 

Two outbreaks of FMD were reported on the 1st and 2nd of January 2018 in Guizhou 
Province. The first was reported as FMD type A and occurred in cattle, sheep and 
pigs; the second was due to FMD type O and occurred only in pigs. Two further 
outbreaks due to FMD type O were reported to have occurred on 10/01/2018 in the 
Ningxia Hui Autonomous Region (in cattle) and on 24/02/2018 in Henan Province (in 
sheep). A FMDV type A VP1 sequence was received from the Lanzhou Veterinary 
Research Institute, China and genotyping showed this to belong to the ASIA topotype 
Sea-97 lineage (see below). 

Hong Kong Special Administrative Region 

FMD type O viruses were isolated from three samples (in a batch of 10) which had 
been collected from pigs between October and December 2017. Real-time RT-PCR 
identified a further virus positive sample in one of the other cell culture-negative 
samples. VP1 sequencing showed all four viruses to belong to the CATHAY topotype 
and to be closely related to other CATHAY viruses isolated earlier in 2017. 

Israel 

Ten samples, collected from cattle in May and June 2017, were received on the 
18/01/2018. FMDV type O was isolated from four samples and FMDV type A from six 
samples. VP1 sequencing showed the type O viruses to belong to the EA-3 topotype 
(closely related to previously characterised viruses from Israel, Palestine, Egypt and 
Ethiopia) and the type A viruses to the ASIA topotype (lineage G-VII). 

Mongolia 

Between 07/09/2017 and 06/03/2018, 30 outbreaks of FMD type O were reported in 
cattle, sheep and goats in the following eastern provinces: Dornod, Dornogovi, 
Dundgovi, Govi-Sumber, Khentii, Sukhbaatar and Umnugovi. These were a 
continuation of outbreaks first reported in January 2017. Three samples, collected 
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from cattle, were received in February 2018; one was collected in March 2015 from 
Khovd Bulgan, one from Sukhbaatar Erdenetsagaan (January 2017) and one from 
Dundgovi Gurvansaihan (November 2017). The sample from 2015 contained both 
FMDV types O (SEA/Mya-98) and A (ASIA/Sea-97), while the January and November 
2017 samples were FMDV type O (ME-SA/PanAsia and ME-SA/Ind-2001, 
respectively). 

Nepal 

An outbreak due to FMD type Asia 1 (09/12/2017) was reported in cattle and buffalo 
in Gandaki Zone. A batch of 18 samples, collected from cattle in Bagmati, Gandaki 
and Narayani Zones during November and December 2017. FMD type O was isolated 
from three samples (Bagmati) and FMD type Asia 1 from eight samples (Gandaki and 
Narayani). VP1 sequencing showed the type O viruses to belong to the ME-SA 
topotype (Ind-2001 lineage) and the Asia 1 viruses to belong to a previously 
undescribed lineage. Colleagues at the PD-FMD (Mukteswar, India) reported that 
these sequences were distinct from all other Indian Asia 1 viruses recently 
characterised. 

Palestinian Autonomous Territories 

Twelve samples, collected from cattle and sheep in the Gaza Strip in May, June and 
December 2017. FMD type O viruses were isolated from all 12 samples. VP1 
sequencing revealed all to belong to the EA-3 topotype and to be related to recent 
viruses from Israel, Egypt and Ethiopia. 

Republic of Korea (South Korea) 

An outbreak due to FMD type A was reported on 26/03/2018 in pigs in Gyeonggi-Do. 
VP1 sequencing was performed at the Animal and Plant Quarantine Agency (APQA) 
and genotyping revealed that the virus belonged to the ASIA topotype, Sea-97 lineage 
(see below). 

Russian Federation 

Between 1st and 10th February 2018, five outbreaks due to FMD type O were reported 
in cattle in the Zabaykalsky Krai region. No genotyping has been reported. 
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1.2. Africa 

Kenya 

Seven samples, collected from cattle between November 2016 and November 2017, 
were received on 15/12/2017. Three FMD type O viruses were isolated in cell cultures, 
FMDV genome was detected (FMDV-GD) in two and two were NVD. RT-PCR and 
sequencing of one of the FMDV-GD samples revealed the presence of FMD type SAT 
1. VP1 sequencing showed the type O viruses to belong to the EA-2 topotype (but 
distinct from previously characterised viruses) while the SAT 1 belonged to topotype I 
(and again distinct from previously characterised viruses). 

Mozambique 

An outbreak of suspected FMD was reported to have occurred on 25/12/2017 in cattle 
in the Chicualacuala District, Gaza Province. On the 18/01/2017, a FMDV type SAT 
3 VP1 sequence was received from the OIE Sub-Saharan Africa Regional Reference 
laboratory (SSARRL) for FMD (Botswana Vaccine Institute). Genotyping showed the 
virus to belong to topotype I and to be distinct from other viruses in this topotype (see 
below). 

 

South Africa 

On the 14-15/10/2017, three outbreaks due to FMD type SAT 1 were reported in cattle 
in Greater Giyani, Limpopo. No genotyping has been reported. 

Tunisia 

On the 23/02/2018, seven FMDV type A VP1 sequences were received from the 
Laboratoire de santé animale, UMR Virologie, INRA, Ecole Nationale Vétérinaire 
d’Alfort (ANSES) derived from sample collected in Tunisia during 2017. Genotyping 
showed them to belong to the AFRICA topotype, G-IV lineages and to be closely 
related to sequences from Algeria. 

Zambia 

Between 27/06/2017 and 02/08/2017, three outbreaks of suspected FMD (as yet 
untyped) were reported in cattle in the North-Western province. 
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Zimbabwe 

In January 2018, three outbreaks of suspected FMD were reported in cattle in 
Mashonaland West and Mashonaland East. 

1.3. South America 

No new reports of FMD during this period. 

1.4. Uncharacterised FMD viruses 

A number of outbreaks have occurred where samples have not been sent to the 
WRLFMD. It is probable that the countries involved have performed their own genetic 
characterisation; however, through the OIE/FAO Laboratory Network we would also 
like to encourage the submission of samples (or complete VP1 sequences) to the 
WRLFMD. 

An up-to-date list and reports of FMD viruses characterised by sequencing can be 
found at the following website: http://www.wrlfmd.org/fmd_genotyping/2018.htm. 

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

 

http://www.wrlfmd.org/fmd_genotyping/2018.htm
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Table 1: Status of sequencing of samples or sequences received by the WRLFMD 
from January to March 2018 (* indicates samples carried over from the last 
quarter and † indicates not included in the totals.) 

WRLFMD Batch No. 
Date 

received 
Country Serotype 

No. of 

samples 

No. of 

sequences 

Sequencing 
status 

WRLFMD/2017/00031* 15/12/2017 Kenya O 3 3 completed 

WRLFMD/2017/00031* 15/12/2017 Kenya SAT 1 1 1 completed 

WRLFMD/2018/00002 17/01/2018 Hong 
Kong SAR 

O 4 4 completed 

WRLFMD/2018/00003 18/01/2018 Israel O 4 4 completed 

WRLFMD/2018/00003 18/01/2018 Israel A 6 6 completed 

WRLFMD/2018/00004 18/01/2018 Palestinian 
AT 

O 12 12 completed 

WRLFMD/2018/00005 26/01/2018 Nepal O 3 3 completed 

WRLFMD/2018/00005 26/01/2018 Nepal Asia 1 8 8 completed 

WRLFMD/2018/00006 05/02/2018 Mongolia O 3 3 completed 

WRLFMD/2018/00006 05/02/2018 Mongolia A 1 1 completed 

WRLFMD/2018/00007 12/03/2018 Iran pending n=25†  pending 

WRLFMD/2018/00009 14/03/2018 Ethiopia pending n=28†  pending 

   Total 45 45  

*, carried over from previous quarter. 

†, not included in the totals. 
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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 

China, People's Republic of  
Batch: WRLMEG/2018/00003 
Submitted by: LVRI, PR China 
Date received: 12/01/2018 
No. of sequences: 1 
A (ASIA/Sea-97): 1 

--  

 

EURO-SA  

AFRICA

ASIA

Iran-87  
A22  
A24
G-III  
G-VI

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

Thai-87
Sea-97
A15

Sea-97

GHA/16/73
KEN/3/6496

Cruzeiro/BRA/55*
IRQ/24/64

70

BAL/PAK/05/2011*  

IRN/2/87

IRN/27/2013
BAD/AFG/L2814/2009*100

TAI/2/97

Bangkok/TAI/60*

TAI/118/87*

TAI/3/2011  

TAI/1/2011

TAI/7/2003

71 TAI/16/2011
THA 66-1/10*

THA 69-6/10*  
80THA 67-3/10*  
TAI/7/2010

TAI/8/2010

TAI/4/2012  

MAY/4/2011

99TAI 4/12*
99TAI 3/12*

99 TAI/3/2012
74

MAY/2/2011  

TAI/9/2011

79TAI/10/2011
93

84

TAI/20/2016

CAM/4/2016  

CAM/2/2016

TAI/19/2016
TAI/22/201699

TAI/16/2016

TAI/15/2016

TAI/13/2016

TAI/11/2016

Zabaikalsky/5/RUS/2013*  

KM/TAW/2015*

TAI/18/2016  

TAI/6/2016  

TAI/7/2016  

TAI/10/2016  

TAI/12/2016  

TAI/23/2016

Zabaikalsky/2/RUS/2014*93

TAI/12/2015  

TAI/24/2015  

TAI/17/2014  

TAI/13/2015  

TAI/23/2015

TAI/21/2015
TAI/21/2014

TAI/4/2015  

LAO/1/2015

TAI/3/2015

VIT/25/2012  

TAI/5/2015

TAI/15/2012  

VIT/26/2012

MOG/11/2016*  

MOG/15/2016*

93MOG/14/2016*
100

MOG/5/2013  

MOG/2013*  

KAZ/2/2013*  

VIT/16/2016  

SKR/3/2017  

170208YC/SKR/2017*  

VIT/14/2016

KAZ/1/2013*  

MYA/4/2015

HY/CHA/2013*  

GDMM-CHA-2013-S*
95MOG/12/2013

95 MOG/11/2013  

MOG/13/2013
85VIT/12/2015

88 VIT/13/2015  

VIT/1/2016

81 Amur/RUS/2013*  

Amur/3/RUS/2013*

CAM/5/2016  

VIT/16/2015
MOG/1/2016

91MOG/2/2016

94MOG/4/2013
93

93
MOG/3/2013

TAI/3/2016  

MYA/2/2015  

MYA/3/2015
97MOG/2/2013

97MOG/1/2013

TAI/17/2016100

Amur/4/RUS/2013*  

Amur/2/RUS/2013*  

Zabaikalsky/RUS/2013*

100TAI/9/2016

Zabaikalsky/1/RUS/2014*  

Zabaikalsky/6/RUS/2013*

90

GZChSh/CHA/2018-B*

96

100

96

100

83

0.00 0.04 0.08
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Hong Kong SAR 

 

Batch: WRLFMD/2018/00002 
Date received: 17/01/2018 
No. of samples: 10 
O (CATHAY): 4 
NVD: 6 

 
 

EA-2

KAT-15 PanAsia-2

ISA-1

EA-4  
SEA  
EA-1  
ME-SA  
ME-SA

CATHAY

TAN/2/2004
MAL/1/98
UGA/3/2002

100

NEP/1/2015
IND/53/79

K83/79*
TAI/189/87*

UGA/17/98

90

ISA/1/62
ISA/8/83100

PHI/2/94  
PHI/12/95
Yunlin/TAW/97*

HKN/6/83  
HKN/21/70

76 82 PHI/6/95100

HKN/2/2006  
PHI/7/96

79PHI/10/94
79PHI/5/94

86 PHI/6/94  
PHI/1/95

HKN/1/2006  
HKN/4/2006

81HKN/5/2006

HKN/24/2005
HKN/3/2006
HKN/6/2006

94 HKN/23/2005  
HKN/22/2005

HKN/12/2004  
HKN/9/2004
HKN/12/2005

99 HKN/9/2005  
HKN/10/2005

HKN/14/2005  
HKN/17/2005

HKN/18/2005

84 HKN/19/2005  
HKN/20/2005

HKN/25/2005

HKN/11/2004
HKN/3/2004

HKN/1/2007  
HKN/13/2004

HKN/10/2004

HKN/7/2004  
HKN/4/2004

HKN/6/2004

HKN/2/2007
HKN/4/2007

100

HKN/3/2008

100 HKN/3/2007

HKN/1/2008  
HKN/4/2008

100HKN/2/2009
HKN/1/2009

80
HKN/2/2008

HKN/26/2010

HKN/5/2011  
HKN/6/2011

HKN/7/2011  
HKN/8/2011  
HKN/9/2011

HKN/3/2011
HKN/4/2011

77

HKN/1/2013

HKN/4/2014
86 HKN/5/2014  
HKN/6/2014

HKN/13/2014

80HKN/7/2014
85HKN/8/2014

HKN/15/2014  
HKN/11/2014

96 HKN/10/2015  
HKN/8/2015

HKN/12/2015

HKN/2/2016

HKN/7/2016  
HKN/3/2016

HKN/11/2017

HKN/12/2017
HKN/8/201799

HKN/4/2017
88HKN/5/2017

90 88HKN/1/2017

HKN/3/2017

95
HKN/5/2016
HKN/4/2016
HKN/6/2016

75 92HKN/7/2015
93HKN/5/2015

HKN/6/2015  
HKN/9/2015

87 HKN/2/2015  
HKN/1/2015

78

95

91

74

99

85

85

100

98

94

0.00 0.10
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Israel  
Batch: WRLFMD/2018/00003 
Date received: 18/01/2018 
No. of samples: 10 
O (EA-3): 4 
A (ASIA/G-VII): 6 

  
 
 

EURO-SA  

AFRICA

ASIA

Iran-87  
A22  
A15  
A24  
A12
G-III

Iran-05

SIS-13  
SIS-10  
ARD-07  
QAZ-11

Iran-96  
Iran-99

G-VII

KEN/3/64
UKG/119/32

Cruzeiro/BRA/55*94

Bangkok/TAI/60*
IRQ/24/64

IRN/2/87

TUR/1/2008  
IRN/9/2011

IRN/125/201075

IRN/27/2013

100

IRN/22/99
IRN/1/96

SAU/16/95
IND/40/2000*86

BHU/27/2003

BHU/41/2002  
BHU/8/2003

99BHU/42/2003

94

100

IND/245/2007*  
BHU/7/2003  
BHU/6/2003

IND/256/2012(582)*
80

NEP/13/2017  
BAN/GA/Sa-197/2013*

NEP/12/2017
NEP/14/2017

100

SAU/5/2015

BHU/3/2017

SAU/14/2015
SAU/16/2015
SAU/17/2015
SAU/15/2015

SAU/7/2015  
SAU/21/2015

SAU/15/2016
SAU/8/2015

SAU/42/2016

84SAU/40/2016  
SAU/41/2016

100

88

100 SAU/4/2015  
SAU/3/2015

98     SAU/6/2015
98SAU/2/2015

100 SAU/1/2015  
SAU/9/2015

PD78/IND/2015*
87SAU/19/2016
87SAU/20/2016

87SAU/37/2016

SAU/21/2016  
SAU/22/2016

100SAU/24/2016
100

TUR/219/2015.865*  
ARM/1/2015*  
TUR/198/2015.808*

TUR/1225/2016.769*  
IRN/39/2016

IRN/8/2015  
IRN/18/2015  
IRN/17/2015  
IRN/22/2015  
IRN/21/2015  
TUR/48/2016.019*

IRN/27/2015

88 IRN/14/2015  
IRN/13/2015  
IRN/8/2016  
TUR/203/2015.827*

TUR/305/2015.923*  
TUR/175/2015.712*

IRN/1/2016  
IRN/20/2016

IRN/11/2016  
IRN/23/2016

IRN/12/2016  
ARM/3/2015*  
TUR/331/2015.923*

TUR/1218/2016.769*92

88ISR/12/2017
Qela/ISR/2017*

ISR/14/2017
8ISR/13/20178

88

100

97

100

100

75

86

0.00 0.04 0.08 0.12

Aramsha/ISR/2017 probang*  
ISR/10/2017
ISR/11/2017  
ISR/9/2017
Aramsha/ISR/2017 epith*  

IRN/4/2017
IRN/12/2015
IRN/25/2015
ARM/2/2015*

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

TUR/1210/2016.750*  
TUR/1008/2016.500*

TUR/1193/2016.731*

ME-SA  

ISA-1

FAR-09 PanAsia-2
PanAsia

EA-3  

SEA  

ME-SA

EA-2

EA-3

ISA/1/62
IND/53/79

Manisa/TUR/69*
UKG/35/2001

IRN/31/200996

TAI/189/87*

84

ETH/3/2004  
ETH/1/2007

100

MAL/1/98
UGA/3/2002
TAN/2/2004100

SUD/2/86

Ismailia 11/Egy/2016*  
Ismailia 5/Egy/2016*

76EGY/9/2016
76EGY/13/2015

76 Giza 2/Egy/2016*
91

100 Ismailia 13/Egy/2016*  
Ismailia 12/Egy/2016*

93

83

ETH/5/2017  
SUD/4/2013

94ETH/3/2017
94ETH/4/2017

EGY/33/2017

95 ETH/2/2017

EGY/26/2017

EGY/30/2017  
EGY/21/2017
Sharkia 1/Egy/2017*  
EGY/28/2017  
EGY/19/2017  
EGY/25/2017

EGY/31/2017

Behira 2/Egy/2017*  
Giza 1/Egy/2017*  
Behira 1/Egy/2017*  
EGY/6/2017  
EGY/8/2017  
EGY/11/2017
Fayoum 2/Egy/2017*  

EGY/16/2017  
EGY/13/2017  
PAT/5/2017  
PAT/7/2017  
PAT/2/2017  
PAT/10/2017
Alexandria 1/Egy/2017*  

EGY/32/2017
EGY/27/2017  

EGY/4/2017  
EGY/17/2017
Fayoum 1/Egy/2017*  

Fayoum 3/Egy/2017*  
Alexandria 1/Egy/2016*

EGY/22/2017

87West Bank/PAT/2017*
87 PAT/12/2017  
PAT/11/2017

Yatta-Kraisah/PAT/2017*  
PAT/18/2017  
PAT/15/2017
Ramallah/PAT/2017*  

ISR/3/2017  
PAT/9/2017  
ISR/8/2017  
ISR/4/2017  
ISR/6/2017  
PAT/1/2017  
ISR/7/2017  
ISR/1/2017  
PAT/6/2017  
ISR/2/2017  
PAT/4/2017  
ISR/5/2017
Fayoum 5/Egy/2017*  

EGY/7/2017
Fayoum 4/Egy/2017*  
Cairo 1/Egy/2017*

EGY/9/2017  
EGY/10/2017
Gharbia 1/Egy/2017*

ISR/17/2017

ISR/15/2017

100

100

80

0.00 0.04 0.08

96 PAT/22/2017  
PAT/21/2017

99PAT/20/2017

Bani Na’im/PAT/2017 308618*  
PAT/19/2017

PAT/13/2017
ISR/18/2017
ISR/16/2017
Bani Na’im/PAT/2017 C*  
Bani Na’im/PAT/2017 A*  
Bani Na’im/PAT/2017 B*  
PAT/17/2017  
PAT/16/2017
Ayn al-Sahla/ISR/2017*  
PAT/14/2017
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Mongolia 

 

Batch: WRLFMD/2018/00006 
Date received: 05/02/2018 
No. of samples: 3 
O (SEA/Mya-98): 1 
O (ME-SA/Ind-2001): 1 
O (ME-SA/PanAsia): 1 
A (ASIA/Sea-97): 1 

 
Mongolia Continued on next page 

ISA-1

ME-SA

PanAsia-2
SAN-09  
TER-08  
QOM-15  
BAL-09

PUN-10
ANT-10
FAR-09

PanAsia

Ind-2001

c
b
a

d

ME-SA

SEA

Cam-94

Mya-98

ISA/1/62
IND/53/79

IRN/18/2010
IRN/6/201588

100

IRN/8/2005

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

IRN/31/2009
IRN/88/2009
PAK/16/2010

100

MOG/10/2017

MOG/1/2017a*  
MOG/2/2017  
MOG/1/2017

UKG/35/2001

MOG 11/2017*  
MOG/11/2017

MOG/3/2017
MOG/5/2017*
MOG/6/2017*
MOG/8/2017*
MOG/10/2017a*  
MOG/12/2017
MOG/3/2017a*
MOG/7/2017*

MOG 12/2017*

MOG/2/2017a*

77VIT/9/2011
77VIT/4/2011

VIT/12/2011  
VIT/6/2011  
VIT/5/2011  
VIT/16/2011  
MOG/9/2017*

VIT/13/2011  
VIT/37/2011

MOG/13/2017

100

OMN/7/2001  
KUW/3/97

90

UAE/4/200878

BHU/3/2009

NEP/17/2015  
NEP/19/2015

BHU/10/2016
NEP/6/2016

98
NEP/28/2015

XJBC/CHA/2017*  
MYA/12/2017*

MYA/1/2017
95SKR/2/2017

95 170205/SKR/2017*  
SKR/1/2017

BAN/GKa-236(pig)/2015*  
BHU/2/2016
BAN/NL/Lo-245/2015*

MOG/BU/2-7/2015*  
TAI-269-2-2016*

VIT/20/2016

Zabaikalskiy/3/RUS/2016*
170206/SKR/2017*
Zabaikalskiy/4/RUS/2016*
Zabaikalskiy/2/RUS/2016*
Zabaikalskiy/1/RUS/2016*

MYA/8/2017*  
MYA/9/2017*

MOG 13/2017*
MOG/14/2017

82

100

91

96

87

Manisa/TUR/69*

IND/R2/75*

CAM/3/98
TAI/189/87*

MYA/7/98
TAI/13/2014

MAY/9/2014  
MAY/10/2014

TAI/20/2014  
MAY/18/2014

MAY/17/2014

TAI/19/2014  
TAI/11/2014

VIT/4/2015  
VIT/18/2014
VIT/13/2014  

TAI/10/2014
MAY/2/2014  
VIT/21/2014  
VIT/27/2014  
VIT/26/2014
TAI/7/2015  
TAI/17/2015  
TAI/8/2015

TAI/9/2015

MOG/4/2015  
MOG/1/2015

99MOG/3/2015
99

MOG/7/2015

99 
99MOG/5/2015
99MOG/2/2015

100

75

94

0.00 0.04 0.08
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Mongolia continued 
 

 
 
  

EURO-SA  

AFRICA

A24  
G-VII  
G-III

ASIA

BAD-09
ARD-07 Iran-05
BAL-11

Thai-87  
G-VII  
A22
Iran-87

Sea-97

UGA/13/66  

KEN/3/64

98

Cruzeiro/BRA/55*
BAD/AFG/L2814/2009*

82

BAL/PAK/05/2011*

TUR/1/2008
100

IRN/2/87
IRQ/24/64

SAU/16/95
TAI/118/87*

TAI/2/97
TAI/7/2003

73

THA 66-1/10*  

TAI/16/2011

TAI/3/2011  

TAI/1/2011

TAI/8/2010

78TAI/7/2010

THA 67-3/10*
81

TAI/20/2016  

MAY/2/2011  

TAI/24/2011
93TAI 4/12*

97TAI/4/2012

94 TAI/8/2012  

TAI/5/2012

MAY/4/2011  

THA 69-6/10*

TAI/19/2016
TAI/22/201699

Zabaikalsky/5/RUS/2013*  

CAM/4/2016  

CAM/2/2016

Zabaikalsky/2/RUS/2014*93

TAI/23/2016

TAI/13/2016

TAI/11/2016

TAI/15/2016

TAI/23/2015

KM/TAW/2015*  

TAI/18/2016

TAI/7/2016  

TAI/6/2016  

TAI/12/2016  

TAI/10/2016  

TAI/16/2016

VIT/14/2016  

TAI/5/2015

TAI/3/2015  

TAI/4/2015  

LAO/1/2015  

TAI/21/2014  

TAI/17/2014  

TAI/12/2015  

TAI/24/2015  

TAI/21/2015  

TAI/13/2015

TAI/3/2016  

MYA/4/2015  

MYA/2/2015

KAZ/1/2013*  

MYA/3/2015
HY/CHA/2013*

Zabaikalsky/RUS/2013*

85SKR/3/2017

170208YC/SKR/2017*  

VIT/16/2016

TAI/17/2016100

Zabaikalsky/6/RUS/2013*  

Amur/4/RUS/2013*  

Amur/2/RUS/2013*

MOG/3/2013  

MOG/1/2013  

MOG/2/2013

91MOG/4/2013  

MOG/5/2013  

MOG/2013*  

KAZ/2/2013*
GDMM-CHA-2013-S*

100TAI/9/2016

Zabaikalsky/1/RUS/2014*91

MOG/7/2015

100 92MOG/14/2016*

94MOG/2/2016

95 MOG/1/2016  

MOG/15/2016*  

MOG/11/2016*

VIT/26/2012  

VIT/25/2012  

TAI/15/2012
94MOG/11/2013

94 MOG/12/2013  

MOG/13/2013
85VIT/12/2015

91 VIT/13/2015  

VIT/1/2016
81Amur/3/RUS/2013*

Amur/RUS/2013*  

CAM/5/2016

VIT/16/2015  

GZChSh/CHA/2018-B*

96

100

99

100

93

0.00 0.04 0.08 0.12
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Nepal 

 

Batch: WRLFMD/2018/00005 
Date received: 26/01/2018 
No. of samples: 18 
O (ME-SA/Ind-2001): 3 
Asia 1 (ASIA/unnamed): 8 
FMDV-GD: 2 
NVD: 5 

 
Nepal continued on next page 

ISA-1

ME-SA
PanAsia-2

TER-08
SAN-09
FAR-09

PUN-10  
ANT-10

PanAsia

SEA  
ME-SA  
ME-SA

ME-SAInd-2001

c
b
a

d

ISA/1/62
IRN/31/2009

TUR/264/2009*
TUR/257/2008*99

IRN/8/2005
IRN/88/2009

PAK/16/2010

93

UKG/35/2001
86

IND/53/79
IND/R2/75*

TAI/189/87*
KUW/3/97

OMN/7/200178

UAE/4/2008

IND/220/2010*  
BAN/9/2009  
BHU/16/2009  
BHU/3/2009

IND/148/2010*  
BHU/18/2009  
NEP/5/2010  
IND/30/2010*  
NEP/3/2010  
BHU/2/2009  
NEP/1/2010  
NEP/6/2010  
IND/181/2010*  
BHU/5/2009  
IND/29/2010*  
BHU/6/2009  
IND/132/2010*  
BHU/4/2009  
BHU/19/2009  
NEP/17/2010  
BAN/27/2009  
BAN/26/2009  
IND/102/2010*  
IND/27/2012*  
IND/182/2010*  
BHU/10/2009  
BHU/9/2009

IND/146/2010*
IND/48/2010*

BHU/26/2009  
IND/149/2010*  
NEP/7/2010

BHU/23/2009

IND/32/2012*  
BHU/25/2009

79

93

IND/1/2011*  
IND/86/2010*

IND/129/2010*
BAN/1/2009

100

SAU/7/2016  
IND/166/2012*  
IND/20/2012*

98 SAU/3/2016  
SAU/2/2016

SAU/22/2015

85

NEP/11/2015
UAE/1/2016
SAU/10/2016
UAE/1/2015

98NEP/10/2015

86 NEP/12/2016
NEP/13/2016
NEP/5/2016

NEP/28/2015
NEP/17/2015
NEP/19/2015
NEP/6/2016
85 NEP/11/2016
NEP/10/2016

BAN/GKa-236(pig)/2015*  
NEP/17/2016  
BHU/9/2016

BHU/10/2016  
NEP/14/2016

170206/SKR/2017*

Zabaikalskiy/3/RUS/2016*  
Zabaikalskiy/1/RUS/2016*  
Zabaikalskiy/2/RUS/2016*

VIT/20/2016
70

91NEP/15/2015
73     NEP/14/2015

NEP/25/2015  
NEP/9/2016  
NEP/7/2016  
BAN/LK/Sa-248/2015*  
MYA12-2016 2*

87 MYA13-2016*  
MYA/3/2016

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

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

NEP/35/2017

100

83

NEP/34/201

7

NEP/33/2017100

86

96

0.00 0.04 0.08 0.12
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Nepal continued 
 

 
 
  

G- I
Sindh-08

G-V

G-III

G-VIb

G-VIII

HKN/19/74

AFG/1/2001  
PAK/8/2008

100

IND/18/80

IND/63/72*

PAK/1/5472

Shamir/ISR/89*
IRN/10/2004

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

IND109(208)/2012*  
IND163(334)/2012*

IND163(333)/2012*

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

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

IND115(217)/2012*

IND156(335)/2013*  
IND/115/2012*
IND/114/2012*

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

IND288(643)/2012*  
IND/288/2012*

IND411(846)/2012*
IND411(845)/2012*91

IND/294/2012*

74 IND400(822)/2012*
IND413(852)/2012*
77IND/120/2012*
IND120(225)/2012*

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

IND/305/2012*

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

IND403(826)/2012*

IND/292/2012*
BD SI 2 2013*

91

78IND/205/2010*
78 IND/509/2010*  
IND205(508)/2010*

MYA/3/2017

IND/65/2010*
IND/787/2009*

92 71 IND/327/2009*  
IND327/2009*

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

78

84

BD BAU ML6 2013*

100

BD BAU ML5 2013*100

BAN JE Mf-02 2012*
BAN JE Mf-06 2012*
BAN JE Mf-05 2012*
BAN JE Mf-01 2012*

BAN JE Mf-04 2012*
81 BAN JE Mf-03 2012*

BAN/TA/Ma-167/2013*

100

78

IND 137/08*  
IND 227/07*

IND/248/2009*

IND 93/08*  
IND 96/08*  
IND96/2008*

IND 97/08*

100

70

BAR/8/2009  
IND 32/08*

IND175/2007*

IND 121/07*

BAR/9/2009100

IND/341/2008*  
IND341/2008*

IND 12/07*

100
75

IND/18/2011*  
IND356/2007*

IND/7/2011*100

NEP/38/2017
NEP/45/2017
NEP/46/2017
NEP/44/2017

NEP/43/2017
NEP/39/2017

100

84

99

0.00 0.04 0.08

NEP/42/2017  
NEP/37/2017
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Palestinian Autonomous Territories  
Batch: WRLFMD/2018/00004 
Date received: 18/01/2018 
No. of samples: 12 
O (EA-3): 12 

 

 

 

ME-SA  

ISA-1

PanAsia  
FAR-09 PanAsia-2

EA-3

EA-1  
SEA

ME-SA

EA-2

EA-3

ISA/1/62
IND/53/79

Manisa/TUR/69*
IRN/31/2009

UKG/35/200196

TAI/189/87*

70

K83/79*
ETH/3/2004

ETH/1/2007100

UGA/3/2002
MAL/1/98
TAN/2/2004100

95ETH/5/2017
95 ETH/3/2017  

ETH/4/2017
SUD/2/86

EGY/26/2017  
EGY/33/2017

Alexandria 1/Egy/2016*

Behira 2/Egy/2017*  
Fayoum 4/Egy/2017*  
EGY/6/2017
Giza 1/Egy/2017*  
Gharbia 1/Egy/2017*

EGY/9/2017  
EGY/10/2017
Fayoum 2/Egy/2017*  

EGY/11/2017  
EGY/30/2017  
EGY/21/2017

EGY/31/2017  
EGY/7/2017  
EGY/25/2017
Sharkia 1/Egy/2017*  
Behira 1/Egy/2017*  
EGY/22/2017
Cairo 1/Egy/2017*  
EGY/16/2017  
PAT/7/2017  
PAT/10/2017  
PAT/5/2017  
PAT/2/2017
Alexandria 1/Egy/2017*  

EGY/32/2017
EGY/27/2017  
EGY/4/2017
Fayoum 1/Egy/2017*  

Fayoum 3/Egy/2017*  
EGY/17/2017

EGY/13/2017
EGY/19/2017
EGY/28/2017

100

81

0.00 0.04 0.08

99 PAT/22/2017  
PAT/21/2017

97     PAT/20/2017
73PAT/19/2017

Bani Na’im/PAT/2017 308618*  
Ayn al-Sahla/ISR/2017*  
ISR/15/2017

71ISR/16/2017  
ISR/18/2017  
PAT/13/2017  
ISR/17/2017  
PAT/14/2017  
PAT/16/2017
Bani Na’im/PAT/2017 A*  
PAT/17/2017
Bani Na’im/PAT/2017 B*
Bani Na’im/PAT/2017 C*
Yatta-Kraisah/PAT/2017*
88PAT/11/2017

88 West Bank/PAT/2017*  
PAT/12/2017  
PAT/15/2017
Ramallah/PAT/2017*  
PAT/18/2017

ISR/2/2017
ISR/7/2017
PAT/1/2017
PAT/6/2017
ISR/3/2017
ISR/6/2017
PAT/9/2017
PAT/4/2017
ISR/8/2017
ISR/4/2017
ISR/5/2017
ISR/1/2017
Fayoum 5/Egy/2017*  

EGY/8/2017
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Republic of Kora (South Korea)  
Batch: WRLMEG/2018/00008 
Submitted by: APQA, ROK 
Date received: 27/03/2018 
No. of sequences: 1 
A (ASIA/Sea-97): 1 
 

EURO-SA  
AFRICA

A24  
G-III

ASIA

SIS-13  
BAL-11

FAR-09 Iran-05

ARD-07

Thai-87  
Sea-97  
Iran-87  
A22  
A15

Sea-97

KEN/3/64
Cruzeiro/BRA/55*

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

IRN/78/2009
TUR/1/2008

100

Bangkok/TAI/60*
IRQ/24/64

IRN/2/87
TAI/2/97

TAI/118/87*

MAY/2/2011

TAI/7/2003

93TAI/9/2011
TAI/3/2011

99 MAY/5/2012  
TAI/8/2016  
MAY/4/2011

TAI/8/2010  

THA 69-6/10*
86 THA 67-3/10*  
TAI/7/2010  
THA 66-1/10*  
TAI/1/201184

TAI/57/2016  

MAY/17/2011

TAI/22/2016  

TAI/20/2016  

TAI/19/2016

99

TAI/7/2016  

TAI/12/2016  

TAI/10/2016  

TAI/23/2016  

TAI/11/2016  

TAI/13/2016  

TAI/15/2016  

TAI/16/2016

CAM/4/2016  

CAM/2/2016

Zabaikalsky/5/RUS/2013*  

KM/TAW/2015*

TAI/18/2016  

TAI/6/2016

Zabaikalsky/2/RUS/2014*93

TAI/12/2015  

TAI/24/2015  

TAI/17/2014  

TAI/23/2015  

TAI/13/2015

TAI/21/2015

TAI/21/2014

LAO/1/2015

TAI/4/2015  

TAI/3/2015

VIT/25/2012  

TAI/5/2015

VIT/26/2012

MOG/15/2016*  

TAI/15/2012

MOG/11/2016*  

MOG/7/2015

97MOG/14/2016*
97

100

TAI/3/2016  

HY/CHA/2013*

MYA/2/2015  

MOG/5/2013  

MOG/1/2013  

MOG/2/2013

91MOG/4/2013  

MOG/2013*  

MOG/3/2013  

KAZ/2/2013*

Zabaikalsky/RUS/2013*  

KAZ/1/2013*
MYA/3/2015
85SKR/3/2017

170208YC/SKR/2017*  

VIT/16/2016  

VIT/14/2016  

MYA/4/2015
94MOG/13/2013

94 MOG/12/2013  

MOG/11/2013
83VIT/12/2015

87VIT/13/2015  

VIT/1/2016

80 Amur/RUS/2013*  

Amur/3/RUS/2013*

CAM/5/2016  

VIT/16/2015
MOG/2/2016

95MOG/1/2016

TAI/9/2016100

GZChSh/CHA/2018-B*

Amur/2/RUS/2013*

Amur/4/RUS/2013*

GDMM-CHA-2013-S*

100TAI/17/2016

Zabaikalsky/1/RUS/2014*  

Zabaikalsky/6/RUS/2013*

92

GP/SKR/2018*

93

100

98

100

87

0.00 0.04 0.08 0.12
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2.2. AFRICA 

Kenya  
Batch: WRLFMD/2017/00031 
Date received: 15/12/2017 
No. of samples: 7 
O (EA-2): 3 
SAT 1 (I): 1 
FMDV-GD: 1 
NVD: 2 
 
 
 
 

 
Kenya continued on next page 

ME-SA  

EA-3  

ISA-1

ME-SA

PUN-10
ANT-10 PanAsia-2

PanAsia
Ind-2001b

SEA  
ME-SA

EA-2

ISA/1/62
SUD/2/86

ETH/1/200794

IND/53/79
PAK/16/2010

IRN/88/200979

UKG/35/2001
75

IND/R2/75*

OMN/7/2001

TAI/189/87*

89

89

KEN/5/2002
K130/00*100

KEN/11/2011

K11/93*

K82/98*
K117/99*

TAN/2/200499

81

COD/15/2006

COD/47/2006

COD/63/2006
COD/99/2006
COD/106/2006  
COD/51/2006  
COD/102/2006  
COD/60/2006  
87 COD/95/2006

COD/90/2006

COD/55/2006  

COD/57/2006  

COD/104/2006  

COD/101/2006  

COD/21/2006
COD/91/2006
COD/93/2006  

COD/92/2006
COD/66/2006

COD/13/2006

COD/59/2006

COD/11/2006
COD/64/2006
COD/58/2006  

COD/53/2006  

COD/65/2006  

COD/10/2006  

COD/100/2006  

COD/105/2006
MAL/1/98

TAN/1/2004

93COD/6/2006  
COD/7/2006  

COD/77/2006  
COD/19/2006

86COD/36/2006  

COD/71/2006
COD/68/2006
COD/83/2006  

COD/81/2006
COD/82/2006
COD/80/2006

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

COD/1/2010

TAN-CVL-2011-0106*

TAN-CVL-2012-0321*  

TAN-CVL-2012-0318*
COD/2/2010
ZAM/P3/2010*

TAN-CVL-2013-0364*
TAN-CVL-2013-0362*100

100

COD/3/2010  

COD/4/2010

TAN/4/2014  

TAN/8/2014
TAN/6/2014

TAN/9/2014  

TAN/10/2014  

TAN/3/2014  

TAN/5/2014  

TAN/7/2014

100

TAN-CVL-2013-0376*  

TAN-CVL-2013-0378*

100

100

76

79

UGA/1/2004

COD/3/2006

UGA/3/200486
75UGA/18/2004

UGA/7/2004

94UGA/5/2004

TAN/5/2009  

UGA/4/2004  

UGA/18/2007
UGA/8/2004
UGA/6/2004

100TAN-CVL-2009-0040*  

TAN/44/2009

98

K117/00*

100

KEN/5/2017

UGA/3/2002

KEN/6/2017

96      KEN/4/2017
100

100

0.00 0.04 0.08

KEN/6/2017
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Kenya continued 

 
 

 

III

XIII

II

I

BEC/1/48

BOT/1/68  
BOT/1/77

100
100

MOZ/1/75
MOZ/P13/2010 BUF B16*100

RV/11/37
RHO/5/66100

ZIM/23/2003
UGA-BUFF/21/70* IV

100

TAN/19/2014  
KEN/121/2009
KEN/104/2009

TAN/25/2014
TAN/17/2014
TAN/18/2014
TAN/28/2014  

TAN/33/2014  
TAN/34/2014  
TAN/35/2014  
TAN/15/2014  
TAN/16/2014  
TAN/14/2014  
TAN/37/2014  
TAN/38/2014  
TAN/36/2014

TAN/24/2014
TAN/23/2014
TAN/21/2014
TAN/22/2014

TAN/30/2014
TAN/31/2014
TAN/32/2014
71TAN/26/2014

71TAN/27/2014

TAN/20/2014
TAN/41/2014
TAN/29/2014

TAN/13/2014
TAN/11/2014

100

TAN/31/2013  
TAN/12/2014

TAN/30/2013
TAN/32/2013

TAN/23/2013  
TAN/24/2013

TAN/29/2013  
TAN/27/2013
TAN/22/2013  

TAN/25/2013  
TAN/21/2013  
TAN/20/2013

100

100

BUN/2/99
79BUN/1/99

K96/99*

TAN/25/99

88 TAN/51/99  
TAN/51/99

TAN/26/99  
TAN/21/99  
TAN/19/99

100

83KEN/22/2008  
KEN/23/2008

TAN/60/99

KEN/35/2008  
KEN/25/2008

100

94

KEN/93/2010

70KEN/16/2009

KEN/133/2010  
KEN/103/2010100

75

73

KEN/9/2006  
92 KEN/17/2005  
KEN/19/2005

100KEN/123/2010

100 KEN/24/2005  
KEN/10/2006

KEN/5/2006  
KEN/31/2005

100

ZAM/7/2009  
K57/05*
K58/99*

100KEN/32/2005

ZAM/1/2009100

KEN/9/91

100ZAM/3/2009

KEN/11/91100

K110/81*

99KEN/75/2010
99TAN/5/96

99TAN/5/96
95 KEN/21/2004

95 T155/71*  
T155/71*

TAN/2/71

100

93

TAN/2/96  
K303/83*  
K66/80*

100TAN/1/96  
TAN/1/96100

KEN/1/2017

100

98

0.00 0.04 0.08 0.12
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Mozambique  
Batch: WRLMEG/2018/00005 
Submitted by: SSARRL, BVI, Botswana 
Date received: 18/01/2018 
No. of sequences: 1 
SAT3 (I): 1 

 
 

IV  

V

III

II

I

UGA/2/97*
UGA/92/70

ZAM/P2/96 MUL-4*
100

79

ZIM/P27/90 DSA-31*
ZIM/P27/90 DSA-46*
ZIM/P27/90 DSA-44*99

ZIM/P25/91 UR-24*
79

ZIM/P25/91 UR-26*

ZIM/P25/91 UR-20*  
ZIM/P25/91 UR-13*  
ZIM/P25/91 UR-36*  
ZIM/P25/91 UR-5*  
ZIM/P25/91 UR-14*  
ZIM/P25/91 UR-16*  
ZIM/P25/91 UR-7*  
ZIM/P25/91 UR-6*

ZIM/P25/91 UR-30*
100

100

ZIM/P43/91 MAT-1*  
BOT/P10/2010*

ZIM/P25/91 UR-5*  
ZIM/P25/91 UR-19*  
ZIM/P25/91 UR-28*

ZIM/P43/91 MAT-11*100

ZIM/P40/91 BUMI-4*94

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

BOT-BUFF/13/70*
BEC/1/6587

BEC/20/61
BOT/P3/98 NXA-9*
BOT/P3/98 NXA-6*100

BOT/P3/98 VUM-21*94

BOT/P3/2000 SAV-31*  
ZIM/2/84

BOT/P3/2000 NGO-12*

BOT/P3/2000 SAV-21*100

100

RV/7/34
BOT/P3/98 NXA-8*

RV/7/34100

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

98

MOZ/P13/2010 BUF B7*
MOZ/P13/2010 BUF B11*100

100
91

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

MOZ/P13/2010 BUF B12*

82 RHO/26/76
82RHO/9/77
RHO/11/77

100

RHO/3/78
100

ZIM/4/81  
ZIM/4/81

100

100

SA/57/59
ZIM/P26/90 HV-5*

KNP/1/86  
KNP/9/86

100
88

81RHO/10/75

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

RHO/5/76  
RHO/3/75

KNP/176/91

RHO/23/76
RHO/30/76

100

ZIM/P18/91 GN-8*
ZIM/2/83

100ZIM/1/83
ZIM/4/8390

ZIM/P6/83 WN-19*
ZIM/P6/83 WN-16*100

100

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

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

ZIM/P7/94 MT-3*
99

ZIM/4/99
ZIM/3/99100

94

NTV/2/91*

86ZIM/6/91  
ZIM/6/91

100

ZIM/P34/91 CK-3*
ZIM/P34/91 CK-12*
ZIM/P34/91 CK-7*

87 ZIM/P34/91 CK-5*
73 ZIM/P34/91 CK-10*  
ZIM/P34/91 CK-4*  
ZIM/P34/91 CK-11*

100

KNP/10/90*  
SAR/9/79

KNP/10/90*100
100

KNP/46/91
KNP/48/91100

SAR/1/2006  
SAR/2/2006

100

MOZ08/17*

94

0.00 0.10 0.20 0.30
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Tunisia  
Batch: WRLMEG/2018/00006 
Submitted by: ANSES 
Date received: 23/02/2018 
No. of sequences: 7 
A (AFRICA/G-IV): 7 

 

  

ASIA

EURO-SA

AFRICA

G-V  
G-VI  
G-II  
G-III  
G-I  
G-VII  
A24  
A12  
A5  
A22
Sea-97

G-IV

TAI/2/97
IRQ/24/6488

Allier/FRA/60*
UKG/119/32

Cruzeiro/BRA/55*
98

UGA/13/66
KEN/42/66

KEN/3/64
EGY/1/72

GHA/16/73
NGR/2/73

SUD/2/84
SUD/1/8598

SUD/1/8194

SUD/3/77
96

SUD/7/2011
SUD/6/2011
SUD/1/2011

SUD/13/2011

EGY/18/2012  
SUD/12/2011

100

SUD/3/2006

100EGY/20/2012
100

NIG/2/2009*

NIG/20/2009*

NIG/3/2009a*  
NIG/4/2009*  
NIG/1/2009*

NIG/14/2009*  
NIG/21/2009*  
NIG/11/2009*  
NIG/8/2009*  
NIG/18/2009*  
NIG/17/2009*  
NIG/7/2009*  
NIG/6/2009*  
NIG/10/2009*  
NIG/12/2009*

100

100

TOG/9/2005
NIG/3/2009

NIG/16/2009*

CAR/15/2000

CAR/P19/2000 mfa/057/01*

74CAR/13/2000
74CAR/12/2000
74CAR/14/2000

100

100

ERI/3/97  
MAI/4/2004  
MAI/12/2006

100

CAR/P22/2000 fke/066/08*

100 ERI/3/98  
ERI/2/98

CAR/116/2005
CAR/36/2005100

82

77

NIG/12/2012
NIG/1/13a*
NIG/2/13a*97

NIG/3/2013
NIG/6/2013

76NIG/8/2013
NIG/7/201396

99

NIG/39/2009
NIG/38/2009

NIG/36/2009
100

92

NIG/10/2012
NIG/8/2012100

70

NIG/2/2011
NIG/9/201290

CAR/11/2013

100

91

NIG/01/15*
100CAR/36/2013
100CAR/4/2013

CAR/10/2013

NIG/07/15*  
NIG/05/15*
NIG/02/15*

89

ALG/IZSLER/99572/5/2017*  
NIG/10/15*
NIG/04/15*

91
NIG/06/15*

ALG/2/2017

ALG/IZSLER/99572/3/2017*
ALG/IZSLER/99572/2/2017*
ALG/IZSLER/99572/1/2017*

72ALG/IZSLER/99572/4/2017*

ALG/IZSLER/104164/3/2017*

97

100

99

81

100

96

0.00 0.04 0.08 0.12

TUN/2/17*  
ALG/1/2017

ALG/3/2017

TUN/5/17*

TUN/1/17*

TUN/6/17*

TUN/7/17*

TUN/3/17*

TUN/4/17*
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3. Vaccine matching 

During this reporting period vaccine matching has been undertaken for 16 FMD virus 
field strains: serotypes O (n=11), A (n=3) and Asia-1 (n=2). These are samples from 
Israel, Kenya, Nepal, Palestinian Autonomous Territories, Pakistan and Sri Lanka. 

 

For individual data see Annex 1, section 4.3 (Antigenic Characterisation).  
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4. Annex 1 

4.1. Summary of Submissions 

Table 2: Summary of samples collected and received to WRLFMD (January to March 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 

Hong Kong, SAR Of PRC 10 3 - - - - - - 7 3 7 

Israel 10 4 6 - - - - - - 1- - 

Kenya 7 3 - - - - - - 4 5 2 

Mongolia 3 3 1 - - - - - - 3 - 

Nepal 18 3 - - - - - 8 7 13 5 

Palestinian Autonomous Territories 12 12 - - - - - - - 12 - 

Swaziland 3 - - - - - - - 3 - 3 

TOTAL 63 28 7 - - - - 8 21 36 17 

* One samples from Mongolia had a mixed serotype result of A and O. 

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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4.2. Clinical Samples 

Table 3: Clinical sample diagnostics made by the WRLFMD® January-March 

2018January to March 2018 

Country 
WRL for FMD 

Sample 
Identification 

Animal 
Date of 

Collection 

Results 

VI/ELISA RT-PCR Final report 

Hong Kong, SAR 
Of PRC 

HKN 5/2017 PIG 09-Oct-17 NEG POS FMDV GD 

HKN 6/2017 PIG 09-Oct-17 NEG NEG NVD 

HKN 7/2017 PIG 09-Oct-17 NEG NEG NVD 

HKN 8/2017 PIG 30-Oct-17 O NEG O 

HKN 9/2017 PIG 30-Oct-17 NEG NEG NVD 

HKN 10/2017 PIG 30-Oct-17 NEG NEG NVD 

HKN 11/2017 PIG 09-Nov-17 O POS O 

HKN 12/2017 PIG 13-Nov-17 O POS O 

HKN 13/2017 PIG 04-Dec-17 NEG NEG NVD 

HKN 14/2017 PIG 04-Dec-17 NEG NEG NVD 

Israel ISR 9/2017 CATTLE 07-May-17 A POS A 

ISR 10/2017 CATTLE 07-May-17 A POS A 

ISR 11/2017 CATTLE 10-May17 A POS A 

ISR 12/2017 CATTLE 10-May-17 A POS A 

ISR 13/2017 CATTLE 24-May-17 A POS A 

ISR 14/2017 CATTLE 26-May-17 A POS A 

ISR 15/2017 CATTLE 02-Jun-17 O POS O 

ISR 16/2017 CATTLE 02-Jun-17 O POS O 

ISR 17/2017 CATTLE 05-Jun-17 O POS O 

ISR 18/2017 CATTLE 05-Jun-17 O POS O 

Kenya KEN 1/2016 CATTLE 23-Nov-16 NEG POS FMDV GD 

KEN 1/2017 CATTLE 27-Jan-17 NEG POS FMDV GD 

KEN 2/2017 CATTLE 08-Feb-17 NEG NEG NVD 

KEN 3/2017 CATTLE 28-Mar-17 NEG NEG NVD 

KEN 4/2017 CATTLE 23-Aug-17 O POS O 

KEN 5/2017 CATTLE 04-Sep-17 O POS O 

KEN 6/2017 CATTLE 10-Nov-17 O POS O 

Mongolia MOG 7/2015 CATTLE 03-Mar-15 O & A POS O & A 

MOG 13/2017 CATTLE 28-Jan-17 O POS O 

MOG 14/2017 CATTLE 18-Nov-17 O POS O 

Nepal NEP 29/2017 CATTLE 16-Nov-17 NEG NEG NVD 

NEP 30/2017 CATTLE 16-Nov-17 NEG NEG NVD 

NEP 31/2017 CATTLE 16-Nov-17 NEG NEG NVD 

NEP 32/2017 CATTLE 16-Nov-17 NEG NEG NVD 
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Country 
WRL for FMD 

Sample 
Identification 

Animal 
Date of 

Collection 

Results 

VI/ELISA RT-PCR Final report 

NEP 33/2017 CATTLE 16-Nov-17 O POS O 

NEP 34/2017 CATTLE 16-Nov-17 O POS O 

NEP 35/2017 CATTLE 12-Dec-17 O POS O 

NEP 36/2017 CATTLE 12-Dec-17 NEG NEG NVD 

NEP 37/2017 CATTLE 19-Dec-17 ASIA-1 POS ASIA-1 

NEP 38/2017 CATTLE 19-Dec-17 ASIA-1 POS ASIA-1 

NEP 39/2017 CATTLE 19-Dec-17 ASIA-1 POS ASIA-1 

NEP 40/2017 CATTLE 19-Dec-17 NEG POS FMDV GD 

NEP 41/2017 CATTLE 27-Dec-17 NEG POS FMDV GD 

NEP 42/2017 CATTLE 27-Dec-17 ASIA-1 POS ASIA-1 

NEP 43/2017 CATTLE 27-Dec-17 ASIA-1 POS ASIA-1 

NEP 44/2017 CATTLE 27-Dec-17 ASIA-1 POS ASIA-1 

NEP 45/2017 CATTLE 27-Dec-17 ASIA-1 POS ASIA-1 

NEP 46/2017 CATTLE 27-Dec-17 ASIA-1 POS ASIA-1 

Palestinian 
Autonomous 
Territories 

PAT 11/2017 SHEEP 17-May-17 O POS O 

PAT 12/2017 SHEEP 25-May-17 O POS O 

PAT 13/2017 CATTLE 25-May-17 O POS O 

PAT 14/2017 CATTLE 27-May-17 O POS O 

PAT 15/2017 SHEEP 18-Jun-17 O POS O 

PAT 16/2017 SHEEP 18-Jun-17 O POS O 

PAT 17/2017 SHEEP 21-Jun-17 O POS O 

PAT 18/2017 SHEEP 22-Jun-17 O POS O 

PAT 19/2017 SHEEP 13-Dec-17 O POS O 

PAT 20/2017 SHEEP 16-Dec-17 O POS O 

PAT 21/2017 CATTLE 23-Dec-17 O POS O 

PAT 22/2017 CATTLE 29-Dec-17 O POS O 

Swaziland SWA 1/2018 BUFFALO 27-Feb-18 NEG NEG NVD 

SWA 2/2018 BUFFALO 27-Feb-18 NEG NEG NVD 

SWA 2/2018 BUFFALO 27-Feb-18 NEG NEG NVD 
 

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 
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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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4.3. Antigenic Characterisation 

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

 
Table 4: Vaccine matching studies for O FMDV by VNT 

S
tr

a
in

 

S
e
ro

ty
p

e
 

T
o

p
o

ty
p

e
 

S
tr

a
in

 

O
 3

0
3
9

 

O
1
 M

a
n

is
a

 

O
/T

U
R

/5
/2

0
0
9

 

ISR/15/2017 O EA-3  0.52 0.47 0.58 

ISR/18/2017 O EA-3  0.62 0.42 0.50 

KEN/4/2017 O EA-2  0.25 0.41 0.56 

KEN/6/2017 O EA-2  0.32 0.41 0.50 

NEP/33/2017 O ME-SA Ind-2001d 0.35 0.23 0.76 

NEP/35/2017 O ME-SA Ind-2001d 0.35 0.26 0.56 

PAK/10/2016 O ME-SA PanAsia-2ANT-10 0.00 0.00 0.00 

PAT/11/2017 O EA-3  0.60 0.62 0.93 

PAT/22/2017 O EA-3  0.40 0.37 0.63 

SRL/3/2017 O ME-SA Ind-2001d 0.49 0.71 0.66 

SRL/7/2016 O ME-SA Ind-2001d 0.46 0.51 0.87 

 

Table 5: Vaccine matching studies for A FMDV by VNT 

S
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in

 

S
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p
e
 

T
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p
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e
 

S
tr

a
in

 

A
/I
R

N
/0

5
 

A
/T

U
R

/2
0

/0
6
 

A
2
2

 I
R

A
Q

 

ISR/13/2017 A ASIA G-VII 0 0 0.24 

ISR/9/2017 A ASIA G-VII 0 0 0.11 

PAK/25/2016 A ASIA Iran-05FAR-11 0.26 0.17 0.33 
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Table 6: Vaccine matching studies for Asia-1 FMDV by VNT 

S
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in

 

S
e
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e
 

T
o

p
o

ty
p

e
 

S
tr

a
in

 

A
s
ia

 1
 

S
h

a
m

ir
 

NEP/42/2017 Asia-1 G-VIII  0.83 

NEP/45/2017 Asia-1 G-VIII  0.51 

 

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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5. Annex 2 

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

1. Abubakar, M., S. Manzoor, and A. Ahmed (2018). Interplay of Foot-and-mouth 
disease virus with cell-mediated and humoral immunity of host. Reviews in 
Medical Virology, 28(2): 8. 

2. Ahmed, Z., S.J. Pauszek, A. Ludi, M. LaRocco, E.U.H. Khan, M. Afzal, M.J. 
Arshed, U. Farooq, J. Arzt, M. Bertram, B. Brito, K. Naeem, M. Abubakar, and 
L.L. Rodriguez (2018). Genetic diversity and comparison of diagnostic tests 
for characterization of Foot-and-mouth disease virus strains from Pakistan 
2008-2012. Transboundary and Emerging Diseases, 65(2): 534-546. 

3. Albayrak, H., E. Ozan, H. Kadi, A. Cavunt, C. Tamer, and M. Tutuncu (2017). 
Serological evidence of Foot-and-mouth disease virus infection in goat breeds 
in the Samsun province of Turkey. Journal of the Hellenic Veterinary Medical 
Society, 68(3): 327-330. 

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

5. Barrera, J., D.A. Brake, B.J. Kamicker, C. Purcell, R. Kaptur, T. Schieber, K. 
Lechtenberg, T.D. Miller, D. Ettyreddy, D.E. Brough, B.T. Butman, M. Colby, 
and J.G. Neilan (2018). Safety profile of a replication-deficient human 
adenovirus-vectored Foot-and-mouth disease virus serotype A24 subunit 
vaccine in cattle. Transboundary and Emerging Diseases, 65(2): 447-455. 

6. Barrera, J., C. Schutta, M. Pisano, M.J. Grubman, D.A. Brake, T. Miller, B.J. 
Kamicker, F. Olutunmbi, D. Ettyreddy, D.E. Brough, B.T. Butman, and J.G. 
Neilan (2018). Use of ENABL ® adjuvant to increase the potency of an 
adenovirus-vectored foot-and-mouth disease virus serotype A subunit 
vaccine. Vaccine, 36(8): 1078-1084. 

7. Barrionuevo, F., S. Di Giacomo, D. Bucafusco, A. Ayude, J. Schammas, M.C. 
Miraglia, A. Capozzo, M.V. Borca, and M. Perez-Filgueira (2018). Systemic 
antibodies administered by passive immunization prevent generalization of 
the infection by Foot-and-mouth disease virus in cattle after oronasal 
challenge. Virology, 518: 143-151. 

8. Bhatt, M., J.K. Mohapatra, L.K. Pandey, N.N. Mohanty, B. Das, B.R. Prusty, 
and B. Pattnaik (2018). Mutational analysis of Foot-and-Mouth Disease Virus 
nonstructural polyprotein 3AB-coding region to design a negative marker 
virus. Virus Research, 243: 36-43. 

9. Borah, B., P. Deka, K. Sharma, S. Baro, A.K. Hazarika, C. Das, G.B. Garam, 
P. Boro, and K. Ltu (2018). Isolation, identification and retrospective study of 
Foot-and-mouth disease virus from affected Mithun (Bos frontalis) in north-
eastern India. Transboundary and Emerging Diseases, 65(1): e63-e69. 
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10. Chernykh, O.U., A.G. Koshchaev, A.A. Lysenko, A.A. Shevchenko, and A.V. 
Mishchenko (2017). Experience of diagnostics and containment of Foot-and-
mouth disease of cattle in Krasnodar region, Russia. Journal of Experimental 
Biology and Agricultural Sciences, 5(6): 786-792. 

11. Chitray, M., S. Grazioli, T. Willems, T. Tshabalala, A. De Vleeschauwer, J.J. 
Esterhuysen, E. Brocchi, K. De Clercq, and F.F. Maree (2018). Development 
and validation of a Foot-and-mouth disease virus SAT serotype-specific 3ABC 
assay to differentiate infected from vaccinated animals. Journal of Virological 
Methods, 255: 44-51. 

12. Du, L.P., J. Chen, L.T. Hou, X.M. Yu, Q.S. Zheng, and J.B. Hou (2017). Long-
term humoral immunity induced by CVC1302-adjuvanted serotype O Foot-
and-mouth disease inactivated vaccine correlates with promoted T follicular 
helper cells and thus germinal center responses in mice. Vaccine, 35(51): 
7088-7094. 

13. Fan, Q., Z. Xie, Z. Xie, Y. Pang, X. Deng, L. Xie, and L. Huang (2017). 
Development of duplex reverse transcription loop-mediated isothermal 
amplification assay for detection of Foot-and-mouth disease virus and 
Vesicular stomatitis virus. Chinese Journal of Veterinary Science, 37(10): 
1829-1834. 

14. Galdo Novo, S., V. Malirat, E.D. Maradei, A.R. Pedemonte, A.M. Espinoza, E. 
Smitsaart, K.N. Lee, J.H. Park, and I.E. Bergmann (2018). Efficacy of a high 
quality O1/Campos Foot-and-mouth disease vaccine upon challenge with a 
heterologous Korean O Mya98 lineage virus in pigs. Vaccine, 36(12): 1570-
1576. 

15. Gao, F.-S., X.-X. Zhai, P. Jiang, Q. Zhang, H. Gao, Z.-B. Li, Y. Han, J. Yang, 
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6. Annex 3 

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

Lineage 
West 

Eurasia 
East Asia 

North 
Africa 

India and 
Southern 

Asia 
East Africa 

West and 
Central 
Africa 

Southern 
Africa 

South 
America 

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

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

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

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

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

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

 
16 - 

C - - - - - - - - 

----

Vaccine Antigen Prioritisation: Europe

SELECTING VACCINES

March 2018

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:

Vaccine Coverage:

DEFINING RISK
Regional risks:

Viral 
lineages:

40%

0%

O/ME-SA/PanAsia
A/EURO-SA
SAT 3

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]

SAT 1 Rho/78 [MEDIUM]

SAT 2 Eritrea 3218 [HIGH]

SAT2-ZIM [MEDIUM]

 

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. 


