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This report is version 2

The collection date of Cambodian sequences analysed by the WRLFMD (in section 3.2 on page 7) has been corrected from January 2021 to
January 2019.

All maps within this document were drawn using the United Nations Map (UNMap) v2020, supplied to the authors by the FAO. The following
disclaimers apply to the maps in this document.

The designations employed and the presentation of material on this map do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries.

Jammu and Kashmir: Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed
upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the
parties.

Sudan and South Sudan: Final boundary between the Republic of Sudan and the Republic of South Sudan has
not yet been determined.

Abyei: Final status of the Abyei area is not yet determined.

Falkland Islands (Malvinas): A dispute exists between the Governments of Argentina and the United
Kingdom of Great Britain and Northern Ireland concerning sovereignty over the Falkland Islands (Malvinas).

Use of data (including all images) from this document

Copies of all the individual reports cited herein can be obtained from WRLFMD (www.wrlfmd.org) and please seek permission before
presentation, publication or other public use of these data.
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1. Highlights and headlines

Welcome to this edition of the FMD quarterly report which aims to summarise key global
epidemiological events relating to FMD, as well as collate the laboratory testing work that has been
undertaken by the WRLFMD at Pirbright. During this reporting period, the WRLFMD has reported
results for samples collected from Iran, Kenya, Mongolia, Nepal, Nigeria and Uganda. Sequence data
has also been shared for phylogenetic analyses from Cambodia (via APQA, South Korea), Jordan (via
Jordan University of Science and Technology), Nigeria (via NCFAD-CFIA, Canada and NVRI, Nigeria)
and Palestine (via KVI, Israel and the Palestinian Veterinary Authorities). Further details of these
laboratory results can be retrieved from our website (http://www.wrlfmd.org/).

During December 2021, there has been particular focus on FMD outbreaks occurring in the Eastern
Mediterranean where FMD cases in Jordan and Palestine have been caused by viruses from the
O/ME-SA/PanAsia-2NT1% syb-lineage. These viruses are most closely related to FMD viruses
recovered from Pakistan (in 2019), which is perhaps unexpected and poses new questions about
the East-to-West connectivity within Pool 3. A contemporary FMDV sequence from the Gaza Strip,
Palestine also shows that FMD viruses from the O/EA-3 topotype most closely related to Egyptian
FMD viruses (from 2017) are present. Elsewhere, new FMD outbreaks have been recently reported
in the Orenburg Oblast in the Russian Federation (in one of the Southern FMD-free (with
vaccination) zones) and China.

| take this opportunity to wish everyone “best wishes” for 2022.

Don King, Pirbright, January 2022

STOP PRESS: [1] an FMD outbreak has been reported (03/01/22) in Kazakhstan (Previously FMD-
free zone without vaccination) and [2] an FMD outbreak in Tunisia was reported to the OIE
(12/01/22), where sequence data shared by Institut de la Recherche Vétérinaire de Tunisie and
ANSES France highlights a new incursion of the O/EA-3 topotype into the North African region.

Tunisia Jordan & Palestine Russian Federation Kazakhstan Mongolia
O/EA-3 O/ME-SA/PanAsia-2ANT-10 Serotype O Serotype O O/ME-SA/Ind-2001e

A (untyped) — Libya b
O (untyped) - Libya !

Pakistan

Pool3 @7 O/ME-SA/Ind-2001e

Pool 1
Pool 5
Pool 7 Pool 4
Pool 2
Pool 6 \
South Africa
Zambia and Namibia I Limpopo: Mauritius POOL 2
O/EA-2 | Serotype SAT 3 0O/ME-SA/Ind-200e O/ME-SA/SA-2018

January 2022

March - Sept 2021
KwaZulu-Natal:
Serotype SAT 2
May-Sept 2021

Figure 1: Recent FMD global outbreaks (new headline events reported |October to December 2021 |are

highlighted) with endemic pools highlighted in orange. Source: WRLFMD. Map conforms to the United Nations World
Map, June 2020.
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2. General overview

Endemic Pools represent independently circulating and evolving foot-and-mouth disease virus
(FMDV) genotypes; within the pools, cycles of emergence and spread occur that usually affect
multiple countries in the region. In the absence of specific reports, it should be assumed that
the serotypes indicated below are continuously circulating in parts of the pool area and would
be detected if sufficient surveillance was in place.

POOL REGION/COUNTRIES SEROTYPES PRESENT

SOUTHEAST ASIA/CENTRAL ASIA/EAST ASIA
1 Cambcfdla, Chln?, China (Hong Kon.g SAR), Taiwan Provmc’e of China, I?emocrat.lc A, Asia 1and O
People’s Republic of Korea, Republic of Korea, Lao People’s Democratic Republic,
Malaysia, Mongolia, Myanmar, Russian Federation, Thailand, Viet Nam

SOUTH ASIA

2 A, Asialand O
Bangladesh, Bhutan, India, Mauritius®, Nepal, Sri Lanka ’
WEST EURASIA & MIDDLE EAST
Afghanistan, Armenia, Azerbaijan, Bahrain, Georgia, Iran (Islamic Republic of), A Asia 1and O
3 Iraq, Israel, Jordan, Kazakhstan, Kuwait, Kyrgyzstan, Lebanon, Oman, Pakistan, ! (SAT 2)
Palestine, Qatar, Saudi Arabia, Syrian Arab Republic, Tajikistan, Turkey,
Turkmenistan, United Arab Emirates, Uzbekistan
NORTH AFRICA?
— A, O and SAT 2
Algeria, Libya, Morocco, Tunisia
4 EASTERN AFRICA

Burundi, Comoros, Djibouti, Egypt?, Eritrea, Ethiopia, Kenya, Rwanda, Somalia, 0O, A, SAT 1, SAT 2 and SAT 3
South Sudan, Sudan, Uganda, United Republic of Tanzania, Yemen

WEST/CENTRAL AFRICA
Benin, Burkina Faso, Cabo Verde, Cameroon, Central African Republic, Chad,
5 Congo, Céte d'lvoire, Democratic Republic of the Congo, Equatorial Guinea, 0O, A, SAT 1 and SAT 2
Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger,
Nigeria, Sao Tome and Principe, Senegal, Sierra Leone, Togo

SOUTHERN AFRICA . _ SAT 1, SAT 2 and SAT 3
6 Angola, Botswana, Malawi, Mozambique, Namibia, South Africa, Zambia, 0. A)?
Zimbabwe (©, A)
2 SOUTH AMERICA OandA

Venezuela (Bolivarian Republic of)

LFMD outbreaks in 2016/21 due to O/ME-SA/Ind-2001 demonstrate close epidemiological links between Pool 2 and Mauritius

2Long-term maintenance of FMDV lineages has not been documented in North Africa and therefore this region does not constitute an Endemic
Pool, but data is segregated here since FMD circulation in this region poses a specific risk to FMD-free countries in Southern Europe

3Egypt represents a crossroads between African Pool 4 and the Middle East (Pool 3)
“Detection of O/EA-2 in southern/western Zambia (2018-2021) and Namibia 2021 represent new incursion into Pool 6



3. Summary of FMD outbreaks and
intelligence

3.1. Global overview of samples received and tested

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

£ o) in)]
oOo
o o
» o =
o ol o g ‘o
o & *

Figure 2: Samples tested by WRLFMD or reported in this quarter. ® indicates samples analysed; x indicates new
outbreaks reported to the OIE, but where results to define the genotype have not been reported; o indicates
reports of FMD from other sources. Shape colours define the serotype detected e0O; ®A; oC; ®Asial, SAT1,
®SAT2, #SAT3, o FMD not detected, @ serotype undetermined/not given in the report.

Source: WRLFMD. Map conforms to the United Nations World map, June 2020.

3.2. Pool 1 (Southeast Asia/Central Asia/East Asia)

The People's Republic of China

-—=7==_ .= On 27" October 2021, an outbreak of FMD type O was reported in yaks
"I (Bos grunniens) at Ningxiu Township, Zékog county, Huangnan Tibetan
Autonomous Prefecture, Qinghai Province. No genotyping has been

reported.
OIE World Animal Health Information System (Event IDs: evt 4046)

ProMED post: 20211116.8699693



https://wahis.oie.int/#/report-info?reportId=42482
https://promedmail.org/promed-post/?id=8699693

The Kingdom of Cambodia

Thirteen FMD type O VP1 sequences were downloaded from GenBank
B “C"| for sequencing performed by the Animal and Plant Quarantine Agency
' ) (APQA), South Korea. The samples had been collected from cattle in
"% A4 Kampong Speu in January 2019. Genotyping showed 10 belonged to the
0 . ME-SA/PanAsia lineage while three belonged to the ME-SA/Ind-2001e
: — sublineage — the first detection of this lineage in Cambodia (see below).

=

In early October several thousand head of livestock (11 outbreaks from
85 holdings spread across 8 districts) were reported as being infected
*_ | with FMD in the central province of Uvurkhangai according to local
, media. Vaccination of high-risk animals is taking place to halt the spread
‘ o | ofthedisease.

— ProMED post: 20211006.8698879

The western province of Govi-Alti was quarantined in late October due to outbreaks of FMD
in Sharga, Taishir, and Esunbulag soums.

ProMED post: 20211022.8699197

Outbreaks of FMD were registered in early December in Khévsgdl Province in the north of
Mongolia (3 in Burentogtokh district and 4 in Tsagaan-Uul district). There are over 200,000
head of livestock in the affected areas, and almost 30,000 animals have so far been vaccinated
in Burentogtokh district.

ProMED post: 20211209.8700166

3.3. Pool 2 (South Asia)

The Republic of India

FMD was reported in local media in mid November affecting sheep and
goats in Himachal Pradesh.

ProMED post: 20211120.8699797

The Federal Democratic Republic of Nepal

A batch of 70 samples was received on 14t September 2021. Typing

showed that 38 were FMD type O, one was FMD type A, 16 were FMDV-

e GD and 15 were NVD. VP1 genotyping showed that the type O viruses all

¥ belonged to the ME-SA/Ind-2001e sublineage, while the type A virus
| belonged to the ASIA/G-VII lineage (see below).



https://promedmail.org/promed-post/?id=8698879
https://promedmail.org/promed-post/?id=8699197
https://promedmail.org/promed-post/?id=8700166
https://promedmail.org/promed-post/?id=8699797

3.4. Pool 3 (West Eurasia and Middle East)

The Republic of Armenia

Passive and active surveillence is active in Armenia and a post-vaccination
serological survey is on-going. 139,209 large and 46,486 small ruminants
were vaccinated in this quarter.

FAO Eu-FMD FAST report Oct-Dec 2021

The Republic of Azerbaijan

More than 5,750,000 cattle and small ruminants were vaccinated in the
autumn vaccination campaign — achieving 88.7% coverage for cattle and
46.9% for small ruminants.

39
Passive and active surveillence is active in Azerbaijan and a post-
vaccination serological survey has been completed.
FAO Eu-FMD FAST report Oct-Dec 2021
Georgia
=t The autumn prophylactic vaccination campaign has been completed,
vaccinating 324,462 large and 411,045 small ruminants.
Non-Structural Protein serosurveillence has been conducted — samples

have been collected and tested and the results are pending.
FAO Eu-FMD FAST report Oct-Dec 2021

The Hashemite Ki

ngdom of Jordan

Between 4™ and 215t November 2021, four outbreaks of FMD type O
were reported in cattle, sheep and goats in three provinces, Amman,
Mafraq and Irbid. VP1 sequencing was undertaken at the Jordan
University of Science and Technology (JUST). Genotyping showed that
the viruses belonged to the ME-SA/PanAsia-2ANT10 syblineage (see
below). A batch of 13 samples was received on 20™" December 2021.

Typing and genotyping results are pending.

OIE World Animal Health Information System (Event IDs: evt 4053)
ProMED post: 20211105.8699471 & 20211111.8699579

Ring vaccination (10 km) for serotypes O and A has been implemented.

FAO Eu-FMD FAST report Oct-Dec 2021



https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://wahis.oie.int/#/report-info?reportId=45420
https://promedmail.org/promed-post/?id=8699471
https://promedmail.org/promed-post/?id=8699579
https://www.fao.org/eufmd/what-we-do/pillar-2/en/

The Lebanese Republic

v

FMD control measures actively in use in the country include vaccination
and sero-surveillence.

FAO Eu-FMD FAST report Oct-Dec 2021

The State of Palestine

On the 12 December 2021 and 20t December 2021, two outbreaks of
FMD type O were reported in sheep and in goats at Al-Hadidiya, Tubas,
West Bank. VP1 sequencing was undertaken at the Kimron Veterinary
Institute (KVI), Israel, and genotyping showed that the virus belonged to
the ME-SA/PanAsia-2ANT10 sublineage being closely related to the
outbreaks in Jordan (see below).

On 13t December 2021, an outbreak of FMD type O was reported in cattle at East Jabalia,
Gaza ash Shamaliyah, Gaza. VP1 sequencing was undertaken at the KVI and genotyping
showed that the virus belonged to the EA-3 topotype (see below).

OIE World Animal Health Information System (Event IDs: evt 4176 & evt 4193)
ProMED post: 20211216.8700299, 20211224.8700454 & 20211231.8700601

FAO Eu-FMD FAST report Oct-Dec 2021

The Russian Federation

o0

On 20% December 2021, an outbreak of FMD type O was reported in
cattle close to the border with Kazakhstan in Karagach, Belyaevskiy raion,
Orenburg oblast. Genotyping results are awaited from FGBI ARRIAH.

OIE World Animal Health Information System (Event IDs: evt 4200)

ProMED post: 20211231.8700591

The Republic of Kazakhstan

: _n

S 7 e 3

An outbreak of FMD in the village of Bestamak, Alga district, Aktobe
region, and three other villages, was reported in local media in mid-
November. An emergency vaccination program has been launched by
local authorities — by 21t November 8000 head of animal had been
vaccinated. NB: FMD outbreaks in Kazkhstan have now been reported
to OIE

ProMED post: 20211121.8699810



https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://wahis.oie.int/#/report-info?reportId=45343
https://wahis.oie.int/#/report-info?reportId=45108
https://promedmail.org/promed-post/?id=8700299
https://promedmail.org/promed-post/?id=8700454
https://promedmail.org/promed-post/?id=8700601
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://wahis.oie.int/#/report-info?reportId=45410
https://promedmail.org/promed-post/?id=8700591
https://promedmail.org/promed-post/?id=8699810

The Republic of Turkey

7

During this quarter there were 6 outbreaks of FMD in the Anatolia region.
These were typed as O/ME-SA/PanAsia-22°M-15 gnd O/ME-SA/PanAsia-
2ANT—10'

The autumn preventative and emergency vaccination program has been
completed — achieving >94% coverage in large ruminants.

FAO Eu-FMD FAST report Oct-Dec 2021

3.5. Pool 4 (North and Eastern Africa)

The People's Democratic Republic of Algeria

.
s >

&

S

Algeria has had no outbreak of FMD in over 2% years. There is a
vaccination campaign currently ongoing that has so far vaccinated
149,020 bovines.

FAO Eu-FMD FAST report Oct-Dec 2021

The Arab Republic of Egypt

There were two FMD outbreaks reported in Egypt in October 2021.
Surveillence (passive and active) and vaccination are active in Egypt to
help detect and control FMD.

FAO Eu-FMD FAST report Oct-Dec 2021

The State of Libya

The current FMD vaccination strategy is biannual vaccination for cattle
and ring vaccination for sheep/goats.

Passive surveillence is in use in the country to help deter outbreaks.
FAO Eu-FMD FAST report Oct-Dec 2021

The Kingdom of Morocco

e

”

Morocco has a FMD control program endorsed by the OIE and there has
been no outbreak of FMD in Morocco in over 2 years.

The current vaccination strategy is biannual vaccination in high-risk and
border areas.

FAO Eu-FMD FAST report Oct-Dec 2021
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The Republic of Uganda
' A batch of 14 samples was received on 11" October 2021. Typing
showed that four samples were FMD type O, four were FMDV-GD and
» six were NVD. Genotyping revealed that the type O viruses belonged to
the EA-2 topotype (see below).

3.6. Pool 5 (West/Central Africa)

The Republic of Guinea
In late October local media reported several outbreaks of FMD in the
Sangardo sub-prefecture of Kissidougou prefecture (information from
.y the Head of Veterinary Services). Several localities in the adjacent
Kankan Prefecture have also reported suspect cases of FMD.

ProMED post: 20201010.7849996

The Federal Republic of Nigeria

A batch of 107 samples was received on 8" October 2021. Typing
: showed that 43 samples were FMD type O, 22 were FMD type A, 14
‘ , were FMD type SAT 2, 22 were FMDV-GD and six were NVD.
: Genotyping revealed that the type O viruses belonged to the EA-3
topotype, the type A viruses belonged to the AFRICA/G-IV lineage and
the SAT 2 viruses belonged to topotype VII.

Eighty-two near complete genome sequences were received on the 11™ December 2021
from National Centre for Foreign Animal Disease (NCFAD), Canada in collaboration with the
National Veterinary Research Institute (NVRI), Nigeria. VP1 sequences were extracted from
76 (six were not sufficiently complete) and genotyped. Fifty-five were FMD type O (EA-3
topotype), nine were FMD type A (AFRICA/G-IV lineage) and 12 were FMD type SAT 2
(topotype VII) (see below).

A further batch of 13 samples was received on 21" Dcember 2021. Typing and genotyping
results are pending.

3.7. Pool 6 (Southern Africa)

The Republic of Namibia

On 4" November 2021, a fourth outbreak of FMD type O was reported
in cattle at Lusese, Kabe, Zambezi Region.

‘” Fi OIE World Animal Health Information System (event ID: evt 3752)
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https://promedmail.org/promed-post/?id=8699237
https://wahis.oie.int/#/report-info?reportId=43234

The Republic of South Africa

*

Between March and September 2021, 28 outbreaks of FMD type SAT

3 were reported in cattle in the Limpopo region. Between May and

September 2021, 29 outbreaks of FMD type SAT 2 were reported in
cattle in KwaZulu-Natal.

OIE World Animal Health Information System (Event IDs: 36933,

evt 3758 & evt 3738)

3.8. Pool 7 (South America)

No new outbreaks of FMD were reported in South America.

Samples tested by
Network Laboratories

1-50
51-100
101 - 150
151 - 200
B 201 - 250
Il 251 - 300
Il >300

3.9. Extent of global surveillance

Figure 3: Samples received during 2020 from FMD outbreaks (routine surveillance that is undertaken in

countries that are FMD-free without vaccination is not shown). Data from presentations given at the OIE/FAQO
Reference laboratory Network annual meeting (https://www.foot-and-mouth.org/Ref-Lab-Network/Network-
Annual-Meeting) NB: corresponding data for 2021 is pending and will be reported shortly .Source: WRLFMD.

Map conforms to the United Nations World map, June 2020.

In regions where FMD is endemic, continuous evolution of the virus generates geographically
discrete lineages that are genetically distinct from FMD viruses found elsewhere. This report
displays how different FMD lineages circulate in different regions; these analyses
accommodate the latest epidemiological intelligence to assess the relative importance of the

viral strains circulating within each region (see Table 1, below).
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Table 1: Conjectured relative prevalence of circulating FMD viral lineages in each Pool. For each of
the regions, data represent the relative importance of each viral lineage [prevalence score
estimated as a percentage (%) of total FMD cases that occur in domesticated hosts]. These
scores (reviewed at the OIE/FAO FMD Laboratory Network meeting in December 2021) can
be used to inform the PRAGMATIST tool (see Annex 3). Recent changes to increase risks are
shown in red, while a reduction in risk is shown in green.

West
Southeast  South Asia Eurasia & North Eastern West / Southern South
Lineage / Central / Middle Africa Africa Central Africa America
East Asia East Africa
[Pool 1] [Pool 2] [Pool 3] [Pool 4] [Pool 5] [Pool 6] [Pool 7]
O ME-SA PanAsia-2 35
O ME-SA PanAsia 10
O SEA Mya-98 21.5
O ME-SA Ind2001 40 86! 7 2
O EA or O WA 3 60 55.5 65 16
O EURO-SA 90
O CATHAY 10.5
A ASIA Sea-97 18
A ASIA Iran-05 0 32
A ASIA G-VII 10 10
A AFRICA 38 22 17
A EURO-SA 10
Asia-1 0 4 12.5
SAT 1 0 8 5 16
SAT 2 0.5 0 14 13 52
SAT 3 0.5 16
C

Lincludes cases due to the emerging O/ME-SA/SA-18 lineage that has been recently detected in Pool 2

A number of outbreaks have occurred where samples have not been sent to the WRLFMD or
other laboratories in the OIE/FAO FMD Laboratory Network. 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-2021.

Results from samples or sequences received at WRLFMD (status of samples being tested) are
shown in Table 2 and a complete list of clinical sample diagnostics made by the WRLFMD from
October to December 2021 is shown in Annex 1: (Summary of submissions). A record of all
samples received by WRLFMD is shown in Annex 1: (Clinical samples).

Table 2: Status of sequencing of samples or sequences received by the WRLFMD from
October to December 2021 (* indicates a batch carried over from the previous

quarter).
WRIFVDBatchNo.  Datereceived  Courtry prt Serotype x;:;mm
0] 38 38 Finished
WRLFMD/2021/00013 14/09/2021 Nepal * 70 A 1 1 Finished
FMDV-GD 16 - -
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NVD 15 - -

0] 4 4 Finished
WRLFMD/2021/00014 11/10/2021 Uganda 14  FMDV-GD 4 = =
NVD 6 - -
0] 43t 43 Finished
A 22 22 Finished
WRLFMD/2021/00016 08/10/2021 Nigeria 106 SAT 2 14t 14 Finished
FMDV-GD 22 - -
NVD 6 = =
WRLFMD/2021/00017 20/12/2021 Jordan [13 samples, testing pending]
WRLFMD/2021/00018 21/12/2021 Nigeria [13 samples, testing pending]
Totals 190 191 122

t One sample tested positive for O and SAT 2.

Table 3: VP1 sequences submitted by other FMD Network laboratories to the WRLFMD from
October to December 2021.

No.of  Submitting
Wuﬂaﬂy

WRLMEG/2021/00015 30/11/2021  Jordan 0) 2021 2 JUST
WRLMEG/2021/00016 02/12/2021 Cambodia 0] 01/2021 13 APQA
WRLMEG/2021/00018 06/12/2021  Jordan 0] 2021 2 JUST
)
A

WRLFVID Batch No. Datereccived  Country  Serotype DateCollected

WRLMEG/2021/00019 11/12/2021  Nigeria 09-10/2020 55 NCFAD/C

09/2020 9 el
NVRI
SAT2  09/2020 12
WRLMEG/2021/00020 17/12/2021 Palestinian 0] 12/12/2021 1 KVI
AT.
WRLMEG/2021/00021 21/12/2021 Palestinian ) 12/2021 1 KVI
AT.
WRLMEG/2021/00022 24/12/2021  Jordan 0) 12/2021 4 JUST
Total 29

14



4. Detailed analysis

4.1. Pool 1 (Southeast Asia/Central Asia/East Asia)

CAMBODIA

Kingdom of Cambodia

Batch: WRLMEG/2021/00016
Sequence provided by: APQA
Date received: 02/12/2021
No. of samples: 13

O (ME-SA/PanAsia): 10

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

v Ty
s ATE .
CAM11/2019%
'AM13/2019%
CAM4/2019
CAM5/2019*
CAM/8/2018
7SMIT/5/2018
CaM/4/2018
VIT/11/2018
VIT/31/2017
IT/18/2017
VIT/9/2018 "
92,CAM/3/2018 PanAsia
CAM/5/2018
VIT/32/2017
CaM/1/2018
TAI/5/2018
TAI/3/2018
TAI/12/2017
1A0/1/2018
100 'AI/16/2017
VIT/3/2018
IT/1/201
XJHM/CHA/2018*
VIT/29/2017
BaTri/VIT/17-19372%
VIT/10/2018
VIT/7/2018
L____v1T/13/2018
7_3|—- rrraraeLm T T
VIT/12/2020
orurareaTEnia
&TAI/7/2020
MAY/1388/2020%
- s
[—TAI/11/2020
LAO/4/2020
VIT/25/2019
|—viT/9/2020 ME-SA
LAO/2/2020
l-viT/21/2019
vIiT/17/2019
TAI/2/2020
'rmo/1/2020
100 LAO/3/2020
87yIT/3/2020
éF}IT/13/2019
VIT/6/2020
VIT/27/2019
MAY/35/2020 (2) * e
|_viT/35/2019
TAI/4/2020 Ind-2001
LAO/5/2020
| VIT/15/2020
VIT/7/2020
MAY/127/2020%
MAY/9/2020%
100 vIT/28/2019
VIT/34/2019
VIT/23/2019
MAY/45/2020%
MAY/176/2020 (3) *
VIT/20/201
98 TAI/10/2020
VIT/29/2019
VIT/32/2019
VIT/4/2020
VIT/33/2019
VIT/22/2019
L ___MUR/19/2016
BHU/3/2009 Td
2 UAE/4/2008 Ic
2 OMN/7/2001 b
KUW/3/97 T2
UKG/35/2001 - JPanAsia
IRN/88/2009 ANT-10
) IRN/18/2010 BAL-09
IRN/31/2009 FAR-09 ’
IRN/8/2005 PanAsia-2
99 TUR/264/2009% SAN-09
TUR/257/2008* TER-08
Manisa/TUR/69% -
TAI/189/87* SEA
ISA/1/62 JisA-1
70.00 70.04 70.08
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4.2. Pool 3 (West Eurasia and Middle East)

NEP/10/2020
NEP/11/2020
EP/1212020

Federal Democratic Republic of Nepal
SR Batch: WRLFMD/2021/00013

] — B Date received: 14/09/2021
e e No. of samples: 70

O (ME-SA/Ind-2001e): 38
A (ASIA/G-VII): 1

i FMDV-GD: 16

e NVD: 15

NEP/4012021

NEP/18/2021
NEP/17/2021 N
[NEPTT6/2021] 2
NEPTI62021] | e
Nep/7/2021 (I NEP/55/2021
NePr24/2021 [l NEPT20%1 NEP/41/2021

NEPI2612021 B NEP/9/2021 - - -

Neprzsr20o1 [l NEPIO2021 \

NEPI27/2021 o2
NEP/11/2021

NEP/36/2021
NEP/37/2021

i| NEP/10/2021
{NEP/7/2021

Ind-2001
100

ME-SA

INEP/23/2021
'i- (0 6

IND/PD127/2015%
IND/PD119/2015%
IND/PD251/2015%*
9IND/PD373/2016%
IND/PD281/2015%*
IND/PD266/2015*
IND/PD130/2015%
IND/PD129/2015%
HU/2/2016
BAN/NL/Lo-245/2015%*
BAN/GKa-236 (pig) /2015*
BAN/LK/Sa-248/2015%*
79 BHU/3/2009

a8 UAE/4/2008
o EFm—
OMN/7/2001
UKG/35/2001 fPanAsia
IRN/88/2009 ANT-10
TUR/257/2008* TER-08

IRN/8/2005 .
IRN/31/2009 jFAR@g PanAsia-2

ToLOO0Q

IRN/6/2015 QOM-15

IRN/18/2010 BAL-09
TAI/189/87* = qSEA

ISA/1/62 JisA-1

0.00 70.04 70.08

Nepal continued on next page




Nepal continued

I
IND

B

IND
IN

I

I

il

92 SAU/16

83/2010%*

ND/136/2010%*

ND/PD/286/2010%*
/63/2010%

.
/EB/133/3818%
/61/2010%
D/749/2009*
IND/PD/94/2010%
D/45/2010+
ND/46/2010%

BD SI 35 2013%
BAN/BD/SI/16/2013*
IND/113/2012(213)*

IND/9/2009%
IND/11/2009%
IND/13/2009*
IND/17/2009*
IND/17/2009%
ND/360/2007*
IND/360/07*
IND/245/2007*

ND/84/2011(202)
AN/GA/Sa-197/2013*

IND/256/2012(582)*
TUR/1254/2016.788*

TUR/1225/2016.769*%
TUR/257/2017.462*

TUR/1198/2016 731*
TUR/274/2015.9

ARM/2/2015%

RN/4/2017

TUR/229/2015.885*
TUR/214/2015.865*
'UR/243/2015.904*

'UR/569/2015.962*
TUR/565/2015.962*
'UR/267/2015.904*
TUR/209/2015.865%
TUR/231/2015.904%*
'UR/198/2015.808*

TUR/331/2015.923%*
TUR/175/2015.712*
'UR/65/2016.038*

RN/20/2016
/95TUR/679/2015 981*

ALB/1/9
IND/SB/OB*
IND/53/2008*
IND/40/2000%

IND/744/2009*

= IND/747/2009%
IND/747/2009%
IRN/1/96
IRN/134/2010
2 L TAI/118/87*
IRN/2/87
L IRN/22/99
IRQ/24/64
Bangkok/TAI/60*
94 UKG/119/32
1 Cruzeiro/BRA/55*
KEN/3/64
0.00 10.04 70.08 7012

Tua7{%88%%9%6768°

TUR/245/2017.385*

TUR/1210/2016.750%*

*

JHER-10

G-Vl

(R RN
o
3
©
©

ASIA

Teuro-sA

JAFRICA
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The Hashemite Kingdom of Jordan

Batch: WRLMEG/2021/00015
Sequence provided by: JUST
Date received: 30/11/2021

No. of samples: 2

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

No location data
JOR/1/2021
JOR/2/2021
JOR/2T/2021,

JOR/15/2021

Batch: WRLMEG/2021/00018
Sequence provided by: JUST
Date received: 06/12/2021

No. of samples: 2

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

JORDAN

Batch: WRLMEG/2021/00022
Sequence provided by: JUST
Date received: 24/12/2021

No. of samples: 4

O (ME-SA/PanAsia-2/ANT-10): 4

100 VRI/CAMB/Gujrat2/PUN/PAK/2017*
'VRI/CAMB/Gujrat/PUN/PAK/2017*

AFG/16/2017
VRI/CAMB/Bahawalgur/PUN/PAK*
—‘ERI/CAMB/Faislabad /PUN/PAK*
VRI/CAMB/Sahiwal2/PUN/PAK*

VRI/CAMB/Lodrahl/PUN/PAK/2017*
VRI/

AFG/23/2017
S4NIAB/PUN/PAK/223/2017%
NIAB/PUN/PAK/222/2017%
AFG/54/2017
AFG/35/2017
— PAK/7/2016
IRN/31/2016

NIAB/PUN/PAK/226/2017*

100 __4PAK/53/2019
100 PAK/12/2019
72 PAK/16/2019
PAK/47/2019

AFG/44/2017
[— VRI/CAMB/Sahiwall/PUN/PAK*

[——VRI/CAMB/Bhakhar3/PUN/PAK/2018*%
NIAB/PUN/PAK/205/2017*

NIAB/PUN/PAK/220/2017*

[VRI/CAMB/Faislabadl/PUN/PAK*
L NIAB/PUN/PAK/218/2017*
NIAB/SIN/PAK/35/2014%
_Enxu/puu/pm/la/zou*
*
NI‘ABP@}W%{(yS/zou
110PAK/44/2014
10 _Ipak/2/2015
PAK/8/2015
PAK/33/2014
AK/34/2014
PAK/7/2014
FG/7/2014
AK/16/2014

PAK/5/2014
PAK/2/2014
PAK/23/2014

F
AEg/2/3014
AFG/8/2014
PAK/12/2014
PAK/3/2014
PAK/27/2013
PAK/13/2014
PAK/14/2014
IRN/88/2009
UKG/35/2001

75

IRN/8/2005

IRN/18/2010
IRN/31/2009
BHU/3/2009

TAI/189/87*

435458/PAT/2021%
JOR/ 609

7

AMB/Lodrah3/PUN/PAK/2017*
VRI/CAMB/Lodrah2/PUN/PAK/2017*
VRI/CAMB/Jhang2/PUN/PAK/2018*
'VRI/CAMB/Bhakhar5/PUN/PAK/2017*
[VRI/CAMB/Bhakhar2/PUN/PAK/2018%
[VRI/CAMB/Bhakhar4/PUN/PAK/2018%
'VRI/CAMB/Bhakharl/PUN/PAK/2017*

1sa/1/62

0.00 70.04

70.08

ANT-10

PanAsia-2

JPanAsia

PanAsia-2

PanAsia-2

Jind-2001

ME-SA

EA
JisA-1
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Palestinian Autonomous Territories

Batch: WRLMEG/2021/00020
Sequence provided by: KVI
Date received: 17/12/2021
No. of samples: 1

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

Batch: WRLMEG/2021/00021
Sequence provided by: KVI

Date received: 21/12/2021

435458/PAT/2021

437694-0257/PAT/2021

No. of samples: 1

0 (EA-3): 1

1 JCAHE
FEG f16 /201

PRE/ 15/ 2019

VEI { CRHE / Gaj cat 2 FUN PRE/Z017+
Jfa] Tat [FUN [PRE/ 2017+

VRI JCAHE /Fah A pur JFUH T AR

B (15 (2021 +
.:lm,r:l'fs,rz'fozr

VRI /CAHE /[Faislabad? /PUN/PAK*

RFGS 54 J2017
TR

IRN/11y2017
IR /36,2005

IR /5 2017

IRN /352016
IRN/537/2016
IRN/E 2017

EM‘! BJ2014%

F.

TERN J55 f2003
K55, 2001
IR 52005
TUR# 257 f20 05+
TUR/264/2005+
FERES 162010
IEM /62015
IEN /15 2010
IRNW/ 31/ 2009
EHU/ 3 /2009

THRI #1839 /37 *

YERI [CRHE /Sahdwal? [PUN/F AR

JCRHE /L odrah] [PUN [PRES2017 *
URI JCRHE fLodrah 2 P UN PRS2 017
WERI f CRHE /L odr abS TN/ PRI /2017

2016
TUE: /4 45 / 2017+
15 (2017

IEW /1S 2015

NI AE /PUN P AE 2 &9%}%019

BEL /5T F20 18

B (12 2019

T EE/ 16 /2019

PAES 47,2018

& VEIL fCRHE [Ehakhar 3/F U PR /2015 *
e oA

WL 2E /PUW /P AE 205 12017+

f—E.I / CAME /5 ahisra 11/ FUN /FRE*

| NIAE /PUN /FAE /220 [2017+

V. / CBHE /F & s1abad 1 /FUH /FAK

NI 5 [PUN /FRE /2152017

AE JZINPAE /35 /2014
W1 AE PUN P AE LS (2014
HI

LAMT -1

=

Fan feia-2

ME- 54
REC G0 12019

Panfsia
TER-D2 Panfsia-2

.18 fpanscia-2

nd-zom
SEA

IR /1762 Jisai

[ilia] (i) 002

Palestine continued on next page
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Palestine continued

A00

E_ 37694-0257/PATF2021*
el

_r Egy/Port Saidfzol6*
EGYf21/2017
EGYf22f2017

[ Cairo 1L/Egyf2017*
Behira 2/Egqyf2017™

o [EB MR Tmr 2017+
Egy-BL94-AHEI/2017*
z . -
L AHRTS 2017
Giza 1/Egy/2017*
- Behira 1/Egyf2017*
[=—Fayoum 2fEqyfz011*
EGY /772017
[ Sharkia 1/Eqyf2017*
[~ Gharbia 1/Egyf2017*
EGY/8/2017
:EgrnLn—mmIfznﬂ*
|_ Fayoum 4 /Eqy f2011*
[_EG¥/6/2017
| EcY/30/2017
EGY/10/2017
EGY/28/2017
- EGY/19/2017
EGY/13/2017
_|1)an5!2011
PAT/ 1072017
PRAT/2/2017
[~ raT/i2017
EGY/16/2017
FCT711/2017
woun 5/Eqyf2017*
PATS 122017
Bank/PAT f2017*
S3pRTf11 /2017
PAT/1/2018
SRF16/2017
B/18/2017
Bani Na'im/PAT/2017 A*
Bani Na'im/PRT/2017 B*
Paxj Mg 2n/RAT/ 2017 C*
Popedrfeddeyf TSR/ 2017
[ratta-Kraisah/PAT /2017
PAT /1372017
ISRf17/2017
ISRS15/2017
_|rarsi1a/2017
PAT/ 1872017
Ramallah/PAT/2017*
PAT/ 1572017
ISR/1/2017
ISR/5/2017
ISR/3/2017
Jearias2017
ISRf2/2017
ISR/8/2017
PRT /172017
ISR/6/2017
PRT /972017

ISRi4/2017

I ISR/1/2017

f6fz017
EGY/31/2017

Alexandria 1/Eqyf2017*
Egy-RL72-AHRI/ 2017*
[Tgy-FL49-ANRI/2017*
Egy/fBeheiraf2017*
f3zfzo1l
EGY /2172017
Fayoun 1/Eqyfzo11*
Fayoum 3fEqyf2z017*
GY /472017
BGY /1772017
SUDF15/2017
EGY /2672017
fifzole
GY/33/2017
HEEf4F201%

ERT /372017
£l — Alemandria 1/Egy/2016*
SUDs27%6 ETH/4/2017
CIV/8/99
100 I TAN/2/2004
— 1y UGR/3/2002
MALF1/98
100 r ETH/1/2007
- 1 ETH/3f2004
TAT/189/87*
UKG/35/2001
Mamiza/TURF69*
INDS53/19
ISRf1i62
to.on T0.04 T0.08

Jrandszia

E 23

E 22

E 23

SEA

]
ME 5.2

ME = 4

Jsaq
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4.3. Pool 4 (North and East Africa)

Republic of Uganda

Batch: WRLFMD/2021/00014
Date received: 11/10/2021
No. of samples: 14

O (EA-2): 4

FMDV-GD: 4

NVD: 6

No Location Data
UGA/20/2020
UGA/22/2020
UGA/24/2020
UGA/25/2020
UGA/17/2020
UGA/19/2020
UGA/21/2020
UGA/23/2020
UGA/12/2020

UGA/13/2020
UGA/14/2020 B2 202.«2: 52021
UGA/15/2020 KENY 2/ 2021
UGA/16/2020 o UG/ 22 /202
UGA/18/2020 A 24f 2020,
AS20/2020

UGANDA CODSE0 /2021

OM/19Z005556/19%
COM/19Z005557 f19*
TAN-5UA-2017-0735*
TAN-SUA-2017-0M4 7%
EENF10f2020
KENf 172021
KENf4f2021

KENf2 2020
i - KENS 8 2020
i KEN/ 6§ 2020
i TAN- SUR- 2018 -0841*
e TAN- SUR- 2017 -0 625*

L ——— xEN/ 150/ 2010
KENf11/2017

FE19/ 2016+
04192‘1 E&-2

KENf4f2018

TAN-CVL-2011-0031*
TAN-CVYL- 2013 -0452%
TAN-CYL - 2011-0006*
100 KEN /145 f2010
KENS 1162010
1p0 KEN/4 2008

L3
0]

|—x111!99*
i ZAMS 2f 2000
ZAM/1/ 2000
MAL/S 198
EENS 3f 2007
KEN/6f2011
KENF 23/ 2004
00 KEN/ 52002
K130/00*
ngf—}',;y”z““z feat
TATS189/87* e,
mﬁg}(ga;ﬁ.saﬂlm.fSS* JME-Z&
2 VAES4/ 2008 32 ]“‘*2001 ME -S4
SUD 2786 Tees
1 ETH/2/2006
IsAf1i62 :ISA—'1

‘0.oo ‘004 '0.08




4.4. Pool 5 (West Africa)

Federal Republic of Nigeria
Batch: WRLFMD/2021/00016
Date received: 08/10/2021
No. of samples: 107

O (EA-3):43

A (AFRICA/G-IV): 22

SAT2 (VII): 14

FMDV-GD: 22

NVD: 6

Batch: WRLMEG/2021/00019
Sequences provided by: NCFAD & NVRI
Date received: 11/12/2021
No. of samples: 76

O (EA-3): 55

A (AFRICA/G-IV): 9

SAT2 (VII): 12

()

{ HI
TR /8 /2021
In1c/9/2021

(1]

h[1.1]

SUD /2786

9 — GHA/ 593

L CIV/8/99
UGA f3£2002

ETH/2/2006
9 ETH/1/2007
ETH/3 /2004

% ETH/58/2005
UGA/17/98

K83/79%

MY¥A/f7/98
TAT/189/87+
ManisafTURf69*
IHD/R2f75%

MUR 1972016

IRH/31/2009

ISAf1/62

T0.00 T0.04 "0.08

]
]

e
d
Q0m-15
Fa&R-09

Ittya-98

Ind-2001
PanAsia
Fanfsia-2

EA-3

WA
JEA2

EA-3

Ters
e
SEA

|ME-5A

Jisa

Nigeria continued on next page
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Nigeria continued

100 I

IG/38/2009

100 CAR/CA1T270P/2016+%
79 CAR/DT2T42P f2015%
3 HIG/9/2012
HIG/2/2011

HIG/8/2012

100 HIG/10/2012
PL/JS/01/HIG/2020%
PL/JS/03/HIG/2020%

WIG/7/2013
HIG/6/2013
NIG/8/2013
WIG/3/2013
o HIG/2/13a%
HIG/12/2012

D/KD/02/HIG/ 2020+
FMD /KD 03 /HIG/2020
*

CAR/LAN17/2014*
CAR/LAN15/2014*
CAR/LAN11/2014*

100 CAR/14/2014*
CAR/LANO/2014*
CAR/LAN16/2014%
AR /LANA f2014%
CAR/LAN10/2014*
CAR/LAN12f2014*

CAR/f14/2000
CAR/f13/2000

377
woR/2/ 75

GHAS16/73

EGYf1/72

KEN/3/64
KEH/f42/66
UGAf13/66

Alem/ARG/81*

UKGf119/32
Allier/FRAfGO*

Cruzeiro/BRAFAA*

Bangkok/TAI/60*
IRQf24/64

IRH/2/87

IRH/1/96

"0.12

G-IV

Iran-g7
Iran-96

AFRICA

EURD-5A

AS1A

Nigeria continued on next page
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Nigeria continued

[ | CAR/85/2005

INIG/57/2020
NTCTrUoT
2t yupncrmerrrarray

NGR/15/2005 Lib-03
1B/7/2003 )
LIé/{/ZOOS Lib-03
SAU/6/2000
AR/8/2005
CAR/25/2005
AR/30/2005
CAR/24/2005
CAR/89/2005
CAR/92/2005

100 Qﬁﬁiﬁf%§¥5ﬁbs
CAR/48/2005
AR/4/2005
AR/81/2005
CAR/118/2005

*
[0 ISR o16/5015%

CAR/911/2012* Vil
SuUD/1/2007

NIC/7 I/ 2UZ 1]

BAU/TR/1/NIG/2018*
CHD/7/2016*
PL/JS/KA/1/17/N1G/2017*
PL/WAS/01/NIG/2017*
PL/WAS/03/NIG/2017%*
q3NIG/2/14b*

CAR/3/2012
car/4/2012 Lib-12
CAR/1/2012
CAR/24/2012

99,CAR/G3852/2012%
CAR/G3853/2012*
CAR/G3796/2012*
CAR/78/2012
9CAR/37/2013
9CAR/34/2013
CAR/12/2013

CAR/16/2013
LIB/40/2012
LIB/41/2012
LIB/39/2012
CAR/G3808/2012%*
10 | R P50 * ) T
L ZAI/1/74
98 KEN/2/84 T1ix
KEN/3/57
UGA/51/75 Txn
95 ZAI/1/82 Ix
UGA/19/98
ANG/4/74 Ixi
_|_ NIG/2/75 v
MAL/1/2003 b
—| I SA/106/59 |
100 ZIM/14/2002
75 I RHO/1/48 T
KEN/1/84 Jiv
70.00 70.10

Nigeria continued on next page
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Nigeria continued

70.00 70.04

70.08

190 |PL/BK/033/NIG/2020%
PL/JN/024/NIG/2020%
sy PL/BK/07/NIG/2020%
;| PL/BK/03/NIG/2020
| PL/BK/05/NIG/2020 EA-3
PL/RY/01/NIG/2020%
KD/ZA/04/NIG/2020
PL/JN/020/NIG/2020%*
PL/JE/017/NIG/2020%*
IKN/ BV U N 0Z20%
PL/KAN/01/NIG/2020%*
SUD/2/80
% . GHA/5/93 -
= { CIV/8/99 WA
UGA/17/98 SEA-4
ISA/1/62 =ISA-1
UGA/3/2002 9EA-2
" ETH/1/2007 Teas
ETH/3/2004
K83/79* =EA-1
TAI/189/87% SEA
—1 IND/R2/75% =4ME-SA
100 UKG/35/2001 PanAsia N
_|—|:1RN/31/2009 FAR-09 PanAsia-2  |ME-SA
MUR/19/2016 e Ind-2001

Nigeria continued on next page
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Nigeria continued

KD/KGR/03/NIG/2020%*
KD/KGR/04/NIG/2020*

FMD/KD/03/NIG/2020%*
FMD/KD/02/NIG/2020%
100

100NIG/89/2020
NIG/90/2020
NIG/15/2020
NIG/20/2020
NIG/21/2020
_ NIG/16/2020
NIG/19/2020
NIG/24/2020
NIG/22/2020
NIG/23/2020
NIG/25/2020
100 NIG/17/2020
NIG/18/2020
98 NIG/2/2017

$BNIG/3/2017b
NIG/05/2017*
NIG/9/16a*
IG/6/16a*
INIG/4/16a*
INIG/3/16a*
A0 _INIG/13/16a*
NIG/5/16a*
CAR/LAN17/2014%
CAR/LAN10/2014%
AR/LAN12/2014%
99 CAR/LAN4/2014%
|| CAR/14/2014% AFRICA
CAR/LAN9/2014%*
o4 |CAR/LAN16/2014%
CAR/LAN15/2014%
CAR/LAN11/2014*
TUN/1/17*
88 TUN/4/17%
TUN/3/17*
TUN/6/17*

G-IV

ALG/IZSLER/99572/5/2017*
CAR/K009/2015%
CAR/5923J180P/2015*
CAR/K002/2015%
CAR/5921J90P/2015*
CAR/5940K/2015%
AR/4420J180P/2015%
9GNIG/02/15*

100 NIG/9/2012
_me/z/zon
NIG/8/2012
100 INIG/10/2012
% PL/JS/01/NIG/2020*
PL/JS/03/NIG/2020*

suD/3/717
EGY/1/72

KEN/3/64
KEN/42/66
GHA/16/73
UGA/13/66

|

|_|—| UKG/119/32
Allier/FRA/60%*

@2 IRQ/24/64

—1 Bangkok/TAI/60%*

Alem/ARG/81*
Cruzeiro/BRA/55%

A1 |EURO-sA

[ |
>
©
e
1

A5 |AsIA

70.00 70.04 0.08 70.12

Nigeria continued on next page
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Nigeria continued

G/14/2020
1G/59/2020
IG/91/2020
IG/51/2020

PL/BL/012/NIG/2020*
PL/BL/001/NIG/2020*

§16760/2020

i

fzc/92/2020

BL./BL/004/NIG/2020*
PL/BL/010/NIG/2020*

= WAZVWAVILVA NN ey VA VI L.

SAU/6/2000
:CAR/PIZ/ZOOO VDI_44/1%*

190CAR/909/2012*
CAR/911/2012%*
CAR/910/2012%*
SuD/1/2007
NIG/4/2008
/9/2005
CAR/58/2005
CAR/61/2005

CAR/60/2005
CAR/8/2005
AR/20/2005
AR/47/2005
CAR/50/2005
CAR/48/2005
CAR/38/2005
98CAR/108/2005

RWA/1/2000%*

ZAI/1/74

KEN/2/84
ZAI/1/82

UGA/19/98

MAL/1/2003
SA/106/59

z2IM/14/2002

KEN/1/84

L ETH/1/90
RHO/1/48

]

Lib-03
Lib-03

VI
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4.5. Vaccine matching

Antigenic characterisation of FMD field isolates by matching with vaccine strains by 2dmVNT

from October to December 2021.

NOTES:

1. Vaccine efficacy is influenced by vaccine potency, antigenic match and vaccination
regime. Therefore, it is possible that a less than perfect antigenic match of a particular
antigen may be compensated by using a high potency vaccine and by administering
more than one vaccine dose at suitable intervals. Thus, a vaccine with a weak antigenic
match to a field isolate, as determined by serology, may nevertheless afford some
protection if it is of sufficiently high potency and is administered under a regime to

maximise host antibody responses (Brehm, 2008).

2. Vaccine matching data generated in this report only considers antibody responses in
cattle after a single vaccination (typically 21 days after vaccination). The long-term
performance of FMD vaccines after a second or multiple doses of vaccine should be
monitored using post-vaccination serological testing.

Table 4: Summary of samples tested by vaccine matching

Serotype o) A c Asia-1 SAT1 SAT2 SAT3
Iran 2 2 - 1 - - -
Kenya 2 1 - - 2 - -
Mongolia 2 - - - - - -
Total 6 3 0 1 2 0 0

Abbreviations used in tables

For each field isolate the r1 value is shown followed by the heterologous neutralisation titre
(ri-value / titre). The ri values shown below, represent the one-way serological match
between vaccine strain and field isolate, calculated from the comparative reactivity of antisera
raised against the vaccine in question. Heterologous neutralisation titres for vaccine sera with
the field isolates are included as an indicator of cross-protection.
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Vaccine Match

M r; = > 0.3 - suggests that there is a close antigenic relationship between field
isolate and vaccine strain. A potent vaccine containing the vaccine strain is likely

to confer protection.

No Vaccine Match

r1 = < 0.3 - suggest that the field isolate is antigenically different to the vaccine
N strain. Where there is no alternative, the use of this vaccine should carefully
consider vaccine potency, the possibility to use additional booster doses and
monitoring of vaccinated animals for heterologous responses.

Not tested against this vaccine

NOTE: A “0” in the neutralisation columns indicates that for that particular field virus no

neutralisation was observed at a virus dose of a 100 TCIDsp.

NOTE: This report includes the source of the vaccine virus and bovine vaccinal serum. Vaccines
from different manufactures may perform differently and caution should be taken when

comparing the data.

Table 5: Vaccine matching studies for O FMDV

0 3039 0 Manisa O/TUR/5/09 0O; Campos
Serotype O Boehringer Boehringer MSD Biogénesis

Isolate

Ingelheim Ingelheim Bago

Topotype Lineage rl Titre rl Titre rl Titre rl

Titre

O Panasia 2
Boehringer
Ingelheim
rl Titre

O Campos
Boehringer
Ingelheim
rl Titre

IRN/3/2021 ME-SA  PanAsia-2 0.58 184 0.22 195 0.63 212 0.59 026 2.02
IRN/7/2021 ME-SA  PanAsia-2 050 1.78 031 1.94 0.13 048 246 022 1.95
MOG/2/2021 ME-SA  Ind-2001 0.69 1.94 0.51 2.29 1 237 065 261 033 2.20
MOG/3/2021 ME-SA  Ind-2001 0.62 1.89 0.52 230 0.87 222 0.60 2.58 033 2.20
KEN/10/2020 EA-2 - 045 179 040 2.04 05 198 035 235 034 201
KEN/6/2021 EA-2 - 074 201 074 231 085 221 051 251 043 211

Table 6: Vaccine matching studies for A FMDV

A Iran 05 A Eritrea 98 A/TUR/20/06 A22 Iraq A GVII 2015 A Saudi 95
Serotype A Boehringer Boehringer MSD Boehringer Boehringer Boehringer
Isolate - : - - -
Ingelheim Ingelheim Ingelheim Ingelheim Ingelheim
Topotype Lineage rl Titre rl Titre rl Titre rl Titre rl Titre rl Titre
KEN/10/2021  AFRICA G-l 0.08 148 0.11 1.71 @ 0.08 0.27 211 0 - 0.25 1.82
IRN/18/2021 ASIA Iran-05 0.39 2.20 0.23 125 0.14 1381 0 -
IRN/22/2021 ASIA Iran-05 | 0.28 2.05 036 144 032 2.17 0 -

Table 7: Vaccine matching studies for Asia-1 FMDV

Asia 1 Shamir
Serotype Asia-1 Boehringer
Ingelheim
Topotype Lineage ri Titre
IRN/1/2020 ASIA Sindh-08 = 0.24 1.95

Isolate
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Table 8: Vaccine matching studies for SAT 1 FMDV

SAT1 Rho 78
Isolate Serotype SAT 1 Boehringer
Ingelheim
Topotype Lineage ri Titre
KEN/3/2020 1 (NWZ) - 1 2.46
KEN/9/2020 | (NW2) - 0.43 1.88
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Annex 1:Sample data

Summary of submissions

Table 9: Summary of samples collected and received to WRLFMD (October to December 2021)

Virus isolation in cell culture/ELISA

RT-PCR for FMD

Country N¢ of FMD virus serotypes é g
Sl SAT SAT SAT ASIA- Z %
o A c 7 5 & ; Z 0 positive Negative
NEPAL 70 32 1 0 0 0 0 0 37 55 15
NIGERIA 106 43 22 0 0O 14 O 0 28 99 7
UGANDA 14 4 0 0 0 0 0 0 10 8 6
TOTAL 190 79 23 0 0 14 o0 0 75 162 28
Clinical samples
Table 10: Clinical sample diagnostics made by the WRLFMD October to December 2021
Date Results
o
Country E E WRSLafr:LIFeMD Animal Date ?f g S ?’,‘
§ §. Identification Collection E E ,—:
o (3 > e £
i
NEPAL 14/09/2021  01/11/2021 NEP 1/2020 BOVINE 05-Aug-20 NEG POS FMDV GD
NEP 2/2020 BOVINE 05-Aug-20 NEG NEG NVD
NEP 3/2020 BUFFALO 27-Sep-20 NEG NEG NVD
NEP 4/2020 BOVINE 27-Sep-20 NEG NEG NVD
NEP 5/2020 BOVINE 27-Sep-20 NEG NEG NVD
NEP 6/2020 BOVINE 27-Sep-20 NEG NEG NVD
NEP 7/2020 OX 27-Sep-20 NEG NEG NVD
NEP 8/2020 OX 27-Sep-20 NEG NEG NVD
NEP 9/2020 BOVINE 27-Sep-20 NEG NEG NVD
NEP 10/2020 BOVINE 20-Dec-20 0] POS (0]
NEP 11/2020 BOVINE 20-Dec-20 0] POS (0]
NEP 12/2020 BOVINE 20-Dec-20 0] POS (0]
NEP 13/2020 BOVINE 20-Dec-20 0] POS (0]
NEP 14/2020 BUFFALO 21-Dec-20 0] POS (0]
NEP 1/2021 BOVINE 01-Jan-21 NEG POS FMDV GD
NEP 2/2021 BOVINE 01-Jan-21 NEG POS FMDV GD
NEP 3/2021 BOVINE 01-Jan-21 NEG POS FMDV GD
NEP 4/2021 BOVINE 01-Jan-21 NEG POS FMDV GD
NEP 5/2021 BOVINE 01-Jan-21 A POS A
NEP 6/2021 BOVINE 05-Jan-21 0] POS (0]
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Country

Date Results
B ¥ WRL for FMD . Date of < » §_
2 £ Sample Animal . = O o
§ §. Identification Collection E E ,—:
4 (3 > e =
i
NEP 7/2021 BOVINE 05-Jan-21 (6] POS (0]
NEP 8/2021 BOVINE 05-Jan-21 NEG POS FMDV GD
NEP 9/2021 BOVINE 05-Jan-21 (6] POS (0]
NEP 10/2021 BOVINE 05-Jan-21 (6] POS (0]
NEP 11/2021 BOVINE 05-Jan-21 o POS (0]
NEP 12/2021 BOVINE 10-Jan-21 NEG POS FMDV GD
NEP 13/2021 BOVINE 10-Jan-21 NEG POS FMDV GD
NEP 14/2021 BOVINE 21-Jan-21 NEG POS FMDV GD
NEP 15/2021 BOVINE 27-Jan-21 o POS (0]
NEP 16/2021 BOVINE 28-Jan-21 NEG NEG NVD
NEP 17/2021 BOVINE 28-Jan-21 NEG NEG NVD
NEP 18/2021 BOVINE 28-Jan-21 NEG POS FMDV GD
NEP 19/2021 BUFFALO 31-Jan-21 (6] POS (0]
NEP 20/2021 BOVINE 31-Jan-21 (e} POS (0]
NEP 21/2021 OX 08-Feb-21 NEG POS FMDV GD
NEP 22/2021 BOVINE 16-Feb-21 (6] POS (0]
NEP 23/2021 BOVINE 16-Feb-21 (e} POS (0]
NEP 24/2021 BOVINE 17-Feb-21 (6] POS (0]
NEP 25/2021 BOVINE 17-Feb-21 (e} POS (0]
NEP 26/2021 BOVINE 17-Feb-21 (6] POS (0]
NEP 27/2021 BOVINE 17-Feb-21 o POS (0]
NEP 28/2021 BOVINE 23-Feb-21 (e} POS (0]
NEP 29/2021 BOVINE 23-Feb-21 (6] POS (0]
NEP 30/2021 BOVINE 23-Feb-21 (e} POS (0]
NEP 31/2021 BOVINE 23-Feb-21 NEG POS FMDV GD
NEP 32/2021 BOVINE 23-Feb-21 (e} POS (0]
NEP 33/2021 BOVINE 23-Feb-21 (6] POS (0]
NEP 34/2021 BOVINE 23-Feb-21 (6] POS (0]
NEP 35/2021 BOVINE 23-Feb-21 (e} POS (0]
NEP 36/2021 BOVINE 23-Feb-21 (6] POS (0]
NEP 37/2021 BOVINE 23-Feb-21 (e} POS (0]
NEP 38/2021 BULL 28-Feb-21 NEG POS FMDV GD
NEP 39/2021 BULL 28-Feb-21 NEG POS FMDV GD
NEP 40/2021 BOVINE 02-Mar-21 NEG POS FMDV GD
NEP 41/2021 BOVINE 14-Mar-21 (6] POS (0]
NEP 42/2021 BUFFALO 24-Mar-21 NEG NEG NVD
NEP 43/2021 BOVINE 25-Mar-21 (6] POS (0]
NEP 44/2021 BOVINE 25-Mar-21 NEG POS FMDV GD
NEP 45/2021 BOVINE 25-Mar-21 NEG POS FMDV GD
NEP 46/2021 BOVINE 29-Mar-21 NEG NEG NVD
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Date Results
£
Country E E WRSLafr:LIFeMD Animal Date ?f g S qg,'
§ §. Identification Collection E E ,—:
o (3 > e £
[* 9
NEP 47/2021 BOVINE 29-Mar-21 NEG POS FMDV GD
NEP 48/2021 BOVINE 29-Mar-21 NEG NEG NVD
NEP 49/2021 BOVINE 29-Mar-21 NEG POS FMDV GD
NEP 50/2021 BOVINE 02-Apr-21 NEG NEG NVD
NEP 51/2021 BOVINE 02-Apr-21 NEG POS FMDV GD
NEP 52/2021 BOVINE 02-Apr-21 NEG NEG NVD
NEP 53/2021 BOVINE 02-Apr-21 NEG POS FMDV GD
NEP 54/2021 BOVINE 02-Apr-21 NEG POS FMDV GD
NEP 55/2021 BOVINE 05-May-21 0] POS o
NEP 56/2021 BOVINE 10-Aug-21 0] POS o
NIGERIA 08/10/2021  08/12/2021 NIG 13/2020 CATTLE 30-Sep-20 NEG POS FMDV GD
NIG 14/2020 CATTLE 30-Sep-20 SAT 2 POS SAT 2
NIG 15/2020 CATTLE 01-Oct-20 A POS A
NIG 16/2020 CATTLE 01-Oct-20 A POS A
NIG 17/2020 CATTLE 01-Oct-20 A POS A
NIG 18/2020 CATTLE 01-Oct-20 A POS A
NIG 19/2020 CATTLE 01-Oct-20 A POS A
NIG 20/2020 CATTLE 01-Oct-20 A POS A
NIG 21/2020 CATTLE 01-Oct-20 A POS A
NIG 22/2020 CATTLE 01-Oct-20 A POS A
NIG 23/2020 CATTLE 01-Oct-20 A NEG A
NIG 24/2020 GOAT 01-Oct-20 A POS A
NIG 25/2020 GOAT 01-Oct-20 A POS A
NIG 26/2020 GOAT 01-Oct-20 NEG NEG NVD
NIG 27/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 28/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 29/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 30/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 31/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 32/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 33/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 34/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 35/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 36/2020 CATTLE 02-Oct-20 NEG POS FMDV GD
NIG 37/2020 CATTLE 06-Oct-20 (o] POS 0
NIG 38/2020 CATTLE 06-Oct-20 0] POS o
NIG 39/2020 CATTLE 06-Oct-20 (o] POS 0
NIG 40/2020 CATTLE 06-Oct-20 0] POS o
NIG 41/2020 CATTLE 06-Oct-20 (o] POS 0
NIG 42/2020 CATTLE 06-Oct-20 0] POS o
NIG 43/2020 CATTLE 06-Oct-20 (o] POS 0
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Country

Date Results
B ¥ WRL for FMD . Date of < » §_
2 £ Sample Animal . = O @
§ 2 Identification il g E =
o « > e £
[F 9
NIG 44/2020 CATTLE 06-Oct-20 0 POS (0]
NIG 45/2020 SHEEP 06-Oct-20 (6] POS 0]
NIG 46/2020 CATTLE 07-Oct-20 0 POS (0]
NIG 47/2020 CATTLE 07-Oct-20 (6] POS 0]
NIG 48/2020 CATTLE 07-Oct-20 0 POS (0]
NIG 49/2020 CATTLE 07-Oct-20 (6] POS 0]
NIG 50/2020 CATTLE 07-Oct-20 NEG NEG NVD
NIG 51/2020 CATTLE 08-Oct-20 SAT 2 POS SAT 2
NIG 52/2020 CATTLE 08-Oct-20 0 POS (0]
NIG 53/2020 CATTLE 08-Oct-20 (6] POS 0]
NIG 54/2020 CATTLE 08-Oct-20 0 POS (0]
NIG 55/2020 CATTLE 08-Oct-20 (6] POS 0]
NIG 56/2020 CATTLE 08-Oct-20 SAT 2 POS SAT 2
NIG 57/2020 CATTLE 08-Oct-20 SAT 2 POS SAT 2
NIG 58/2020 CATTLE 08-Oct-20 0 POS (0]
NIG 59/2020 CATTLE 08-Oct-20 SAT 2 POS SAT 2
NIG 60/2020 CATTLE 08-Oct-20 SAT 2 POS SAT 2
NIG 61/2020 CATTLE 10-Oct-20 NEG NEG NVD
NIG 62/2020 CATTLE 10-Oct-20 0 POS (0]
NIG 63/2020 CATTLE 10-Oct-20 NEG POS FMDV GD
NIG 64/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 65/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 66/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 67/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 68/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 69/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 70/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 71/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 72/2020 CATTLE 12-Oct-20 NEG POS FMDV GD
NIG 73/2020 CATTLE 13-Oct-20 6] POS 0]
NIG 74/2020 CATTLE 13-Oct-20 0 POS (0]
NIG 75/2020 CATTLE 13-Oct-20 6] POS 0]
NIG 76/2020 CATTLE 13-Oct-20 NEG POS FMDV GD
NIG 77/2020 CATTLE 13-Oct-20 ¢} POS 0]
NIG 78/2020 SHEEP 13-Oct-20 0 POS (0]
NIG 79/2020 SHEEP 13-Oct-20 NEG NEG NVD
NIG 80/2020 SHEEP 13-Oct-20 0 POS (0]
NIG 81/2020 CATTLE 15-Oct-20 A POS A
NIG 82/2020 CATTLE 15-Oct-20 A POS A
NIG 83/2020 CATTLE 15-Oct-20 A POS A
NIG 84/2020 CATTLE 15-Oct-20 A POS A
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Date Results
=
Country E E WRSLafr:LIFeMD Animal Date ?f g S qg,'
§ 2 Identification il g E =
4 « > e =
[F 9
NIG 85/2020 CATTLE 15-Oct-20 A POS A
NIG 86/2020 CATTLE 15-Oct-20 A POS A
NIG 87/2020 CATTLE 15-Oct-20 A POS A
NIG 88/2020 CATTLE 16-Oct-20 0 POS 0
NIG 89/2020 CATTLE 16-Oct-20 A POS A
NIG 90/2020 CATTLE 16-Oct-20 A POS A
NIG 91/2020 CATTLE 03-Nov-20 SAT 2 POS SAT 2
NIG 92/2020 CATTLE 03-Nov-20 SAT2,0 POS SAT 2,0
NIG 93/2020 CATTLE 03-Nov-20 0 POS 0
NIG 94/2020 CATTLE 03-Nov-20 0 POS 0
NIG 95/2020 CATTLE 03-Nov-20 0 POS 0
NIG 96/2020 CATTLE 03-Nov-20 0 POS 0
NIG 97/2020 CATTLE 03-Nov-20 0 POS 0
NIG 98/2020 CATTLE 03-Nov-20 0 POS 0
NIG 99/2020 CATTLE 03-Nov-20 0 POS 0
NIG 100/2020  CATTLE 04-Nov-20 A POS A
NIG 101/2020 CATTLE 04-Nov-20 A POS A
NIG 102/2020 SHEEP 04-Nov-20 NEG NEG NVD
NIG 103/2020 SHEEP 04-Nov-20 NEG NEG NVD
NIG 104/2020  CATTLE 04-Dec-20 0 POS 0
NIG 105/2020  CATTLE 04-Dec-20 (o] POS 0
NIG 106/2020  CATTLE 04-Dec-20 0 POS 0
NIG 107/2020  CATTLE 04-Dec-20 (o] POS 0
NIG 108/2020  CATTLE 04-Dec-20 0 POS 0
NIG 1/2021 CATTLE 08-Sep-21 SAT 2 POS SAT 2
NIG 2/2021 CATTLE 08-Sep-21 SAT 2 POS SAT 2
NIG 3/2021 CATTLE 08-Sep-21 SAT 2 POS SAT 2
NIG 4/2021 CATTLE 08-Sep-21 SAT 2 POS SAT 2
NIG 5/2021 CATTLE 08-Sep-21 SAT 2 POS SAT 2
NIG 6/2021 CATTLE 08-Sep-21 SAT 2 POS SAT 2
NIG 7/2021 CATTLE 30-Sep-21 0 POS 0
NIG 8/2021 CATTLE 30-Sep-21 0 POS 0
NIG 9/2021 CATTLE 30-Sep-21 0 POS 0
NIG 10/2021 CATTLE 30-Sep-21 0 POS 0
UGANDA 11/10/2021  05/11/2021  UGA 12/2020 CATTLE 09-Aug-20 NEG NEG NVD
UGA 13/2020 CATTLE 09-Aug-20 NEG NEG NVD
UGA 14/2020 CATTLE 09-Aug-20 NEG NEG NVD
UGA 15/2020 CATTLE 09-Aug-20 NEG NEG NVD
UGA 16/2020 CATTLE 09-Aug-20 NEG NEG NVD
UGA 17/2020 CATTLE 09-Aug-20 NEG POS FMDV GD
UGA 18/2020 CATTLE 12-Sep-20 NEG NEG NVD
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Date Results

-

T b WRL for FMD . Date of < o s

Country 2 £ Sample Animal . = O ()

(7} o e . Collection i o b

9 2 Identification = e =

-4 (-3 > E
UGA 19/2020 CATTLE 12-Sep-20 NEG POS FMDV GD

UGA 20/2020 CATTLE 12-Sep-20 (o] POS o
UGA 21/2020 CATTLE 12-Sep-20 NEG POS FMDV GD

UGA 22/2020 CATTLE 12-Sep-20 (o] POS o
UGA 23/2020 CATTLE 12-Sep-20 NEG POS FMDV GD

UGA 24/2020 CATTLE 12-Sep-20 (o] POS o

UGA 25/2020 CATTLE 12-Sep-20 o] POS o]

TOTAL 247
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