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WOAH/FAO FMD Laboratory Network —

www.foot-and-mouth.or

 Reviewingthe global circulation of FMD viruses and the suitability of vaccines.

e Aforum for laboratory issues such as biosafety, performance and standardization of tests, reagent supply,

material transfers, and sharing of information.

e Providing support to regional roadmaps of GF-TAFDS

Network Members and affiliates: Analysing and sharing pooled information:
Russia / Kazakhstan
Dec 21 -Jan 2022
Middle East (2023) South Korea
SAT2/XIV Bangladesh (2023) May 2023
‘c_ud_ > . (SAT1/1) A/ASIA/Iran-05 Indonesia
‘USA L Surkay P.R. China Republic of Korea = [T . ol "/ - / i Since 2022
O/ME-SA/Ind-2001e
India ,‘/ Y
Senegal ‘ Thailand 7
Nigeria Ethiopia
‘ Kenya
Brazil Botswana '4‘
South Africa b N
Netherlands . prasntins Australia -'. )
UK o
@ cowim Namibia, Zambia, South Africa Mauritius (2024) Pool 2
rrrrr Malawi On-going FMD SAT 3 and Gulf States (+ Iran
Fi ‘lt-ly WOAH-FAO FMD Laboratory Network M—L X D e e S
‘ WOAH-FAO FMD Laboratory Network Member Eﬁgﬁ SAT 2 and SAT 3in O/ME SA/SA 2018
P— i provinces that were ~ it
‘ Pitiipating Manber O/EA-2 previously FMD-free

International partnerships are essential to collate, share and analyse data www.pirbright.ac.uk


http://www.foot-and-mouth.org/

What is available from WRLFMD

The High Security Plowright
Laboratory at the Pirbright Institute

n ‘d’\,_lsleof;::?igdom A
' Netherlands e
\"‘Belgium >
Fi‘ﬁxembourg - ‘
* Referral diagnosis * Informatics
* Vaccine quality control * Collaboration and twinning
* Training and proficiency tests * Getin touch!

Head of the WRLFMD: donald.king@pirbright.ac.uk; Website: wrlfmd.org

www.pirbright.ac.uk


mailto:donald.king@pirbright.ac.uk
wrlfmd.org

Referral diagnhosis

MOG/18/2021
0G/17/2021
0G/2/2022]

MOG/2/2021
MOG/1/2021

MOG/4/2021

Where do you hlcomefrom
comefrom? ||

* Free service for virological tests on up to 50 samples per

year per country

KAZ/2022*

Orenburg/RUS/2021*
VIT/27/2020
—VIT/21/2020

* |s FMDV present? — rRT-PCR, Virus isolation, Antigen detection ELISA 734300

_|;_¥¥7{§24§?§820b

VTT/11559/20208
TAI/4/21*
TAI/6/21*

* Where has it come from? — sequencing and phylogeny

. . . . . . . Field strain
* Which vaccines are antigenically related? — virus neutralization tests

21-30 days

= SERUM

* Transparency

'y value

* Sample shipping requirements

Waccing strain

* Biosafety
L. incoming.samples@pirbright.ac.uk
[ ]
Logistics (contact person for advice)
e Cost https://www.pirbright.ac.uk/sites/default/fi

les/legacy/quick_media/BBMT-LTR-1.pdf
(Shipping requirements)

\A/\A/\A/. M1V ;\:EJ Ic.av.u P(


http://alecks.free.fr/wp-content/uploads/2008/11/where_do_you_come_from.jpg
mailto:incoming.samples@pirbright.ac.uk
https://www.pirbright.ac.uk/sites/default/files/legacy/quick_media/BBMT-LTR-1.pdf
https://www.pirbright.ac.uk/sites/default/files/legacy/quick_media/BBMT-LTR-1.pdf

Recent introductions of exotic viruses into Pool 3

Iraq, Jordan, Turkiye, Oman, Bahrain
2023
SAT2/XIV
(from Pool 4)

Kazakhstan and Russia
2021-22
O/ME-SA/Ind-2001e
(from Pool 1

“« ‘ — via Mongolia?)

WOAH Members' official FMD status 1
Last update June 2024

A Palestinian AT
12021

O/EA-3

(from Pool 4)

Members and zones recognised as free from FMD without vaccination

BB Members and zones recogrised as fres from FMD with vaccination oo e T
\H \ Pakistan
Bahrain and Oman ‘ 2019-20
O/EA-3 (2020-21) UAE and Oman O/ME-SA/Ind-2001e
A/AFRICA/G-1 (2018-21) || 2021 (from Pool 2)
Qatar Iran (2023), Palestine/Turkiye (2024)
SAT1/1(2023) O/ME-SA/SA-2018
(from Pool 4) (from Pool 2) www.pirbright.ac.uk




Network of Genetic Diversity

evidence for 5 introductions of the SAT2/XIV topotype

Statistical parsimony network (TCS)
based on 51 whole-genome
sequences (WGS) of SAT2/XIV FMDV

SAT2/ETH/28/2022

i S O la te S ] ‘ SAT2/ETH/31/2022 @ :
a n s e s T SATZIET“/OZZ 25

22
21

- 27 36
SAT2/ETH/1/2023 ()

53
SAT2/ETH/48/2022 7‘,‘?

36

saT2/eTH/17/2022 ()
SAT2/ETH/2/91 864

@

49
SAT2/ETH/90/2022 ()

@:

SAT2/ETH/2/2022

O

SAT2ETH/11/2022

Data highlight the frequency -
and different routes by which
FMDVs from East Africa can

enter the Middle East

SAT2/0MN/2321434/2023

SAT2/0MN/23Z1437/2023 " o)

SAT2/BAR/2/2022

SRR 4 Discrete introduction into Bahrain

SAT2/BAR/5/2022

wme 44 Discrete introduction into Jordan

SAT2/JOR/23/2023
SAT2/JOR/20/2023

SAT2/JOR/26/2023
SAT2/J0R/11/2023 (OH—0

SAT2/TUR/14/2023

SAT2/JOR/6/2023

29 SAT2/ETH/43/2022

SAT2/TURI16/2023 5,

SAT2/TUR/6/2023
29

SAT2/IRQ/9/2023

SAT2/IRQ/2/2022

SAT2/IRQ/3/2023
SAT2/TUR/12/2023

SAT2/IRQ/6/2023
SAT2/IRQ/1/2022

SAT2/IRQ/5/2023

Two separate
4 introductions
into Oman

SAT2/0MN/2371436/2023
SAT2/0MN/23Z1438/2023
SAT2/0MN/23Z1439/2023

SAT2/TUR/4/2023

SAT2/TUR/9/2023

T Common

g m— pathway for
T @ s < Iraq and
SAT2/TUR/7/2023 Tl':l rkiye

SAT2/TUR/10/2023

ETHIOPIA

OMAN
[ BAHRAIN

JORDAN
I 1RAQ
I TURKIYE

www.pirbright.ac.uk



What FMDV lineages are circulating?

Conjectured status and anticipated risks that need to be covered by vaccines:

e O/ME-SA/PanAsia-2
o ANT-10
o QOM-15
O/ME-SA/SA-2018 (UAE and Oman - 2021-22, Iran 2023 [GenBank seq])
A/ASIA/Iran-05
o FAR-11 (first cases in Turkiye in six years [09/24])
o SIS-13

Recent serotype O data from Pool 1:

- a/asia/c-vi ()

* Asial orseanm o8

* SAT2/XIV (Oman, Bahrain, Jordan, Iraq and Turkiye) °"“‘”(m] e e mo' o
Other risks:

0/ME-SA/Ind-2001e (Pakistan - 2019)

www.pirbright.ac.uk
SAT1/I (Bahrain)



Vaccine Quality Control

*potency = strength of
Vaccine elicited protective

* The quality and performance of FMDV vaccines cannot be easily potency* immunity, principally
assessed through direct testing —immunisation of animals determined by amount
USLIally needed / of intact antigen and

Determinants of adjuvant
vaccine
. effectiveness L
Experience tells us that Vaccine Vaccination
match — schedule

neutralising antibodies are

l“ correlated to protection, but
..... how much FMD-specific

[PRAGMAT 1ST] antibody is enough? »

oo o 5l Waxing and
* Pre-selection: tests by producer and reference labs on £ waning of
homologous/monovalent QA/QC (WOAH Manual) g post-
* All manufacturers should do immunity threshold tests on all batches g | ;/nic,:ijnn?g,on
* Vaccine matching by RLs but only performed on a limited number of vaccines
« Vaccine selection based on knowledge of regional threats and vaccine N ' 5 :’ rmep—
rtos pubmed.ncbi i dov/ 36550818 RG]

H 1 H H H World. 2022 Feb 28;15(2):524-530. doi: 10.14202/vetworld.2022.524-530 collaboration
* Vaccine performance in the field with multivalent products o with

- Testing antisera from vaccinated animals for ability to neutralize regionally Catie 3 ey Blloone s dns decn oot s e WRLFMD

circulating viruses vaccine

Aiken S Karabassova 1-5,»\Ll\mfﬂt1|mn ASultanov *, Meruyert A Saduakassova ‘, Donald P hmgz, Anna B Ludi 2,

* Value of batch release sera

www.pirbright.ac.uk


https://pubmed.ncbi.nlm.nih.gov/36590816/

The need to closely monitor vaccine suitability:

Example of testing commercial vaccine batches in E Africa

* Part of a WOAH Twinning Project between
WRLFMD and AU-PANVAC and in support
of the FMD AgResults initiative

il m

?Z i T T “l ‘
i I
mﬂmmmmm
* Vaccinated small groups of naive cattle

and tested responses S E— WUWTT W LT I
: :

* Evaluated batches of multivalent
commercial vaccines used in region

EE

Logip VNT Titre
N w o o o

| Lys adfjosag

 Used VNT with a reference panel of locally
representative viruses

* Few vaccines met the acceptance criteria ned
for all 4 serotypes without boosting " m ‘

O/ETH/A

§ OETHAL20Ts § AETH/I5/2019

FMDVisolate OFETHIZNS" B AISUD/SI2DIS
7

FM DV V

o snmmmnms

W SAT2/EGY/1/201 ;
ISATzlmun-mn .Ightacuk

22/ 1 SAT2/ETH/11/201
22/

2222

/TAN/.
ITANI
ITAN/:
IKENI

g
g



Training and information

* Annual hands-on training course at WRLFMD —— .
reflabsevents@pirbright.ac.uk " oo

* Online training courses with EUFMD for FMD laboratory
diagnosticians https://eufmdlearning.works/

* Provide experts for specific/local training
* This course
* FMD Outbreak investigation courses
* Twinning projects

« Contribution to standards and manuals Yo B =
Terrestrial Animal o oot s ¢
Health Code Vaccingsfor Terrstral Anmas_ Emr e =

(manmats birds 3 ez .

Website information

WWW.pirbright.ac.uk



New FMD Dashboard — https://www.openfmd.org/

FMD Analytics

« C % openfmdorg * 99

4 FMDINFO  FMD ANALYTICS ~ ABOUT

openFMD provides a portfolio of analytical resources for FMD with optimised workflows to reduce analysis time and user-fendly
interfaces to effectively navigate through the applications.

These tools makes use of bath genetic sequence and epidemiological data, along with associated geographical as well as species
specific data, to help researchers understand how FMD viruses evolve and spread, and facilitate data interaction and exploration
through customizable filters, sophisticated queries and intuitive visualisation further enabling download of data.

Genomics Surveillance Vaccine antigen

prioritisation

tools to explore FMDV ey

DV sequence data
select FMDV vaccines based on current

epidemiok

openFMD

FMDwatch

g

FMD Tools

Map Visualisations Data table

EPl-inter

wo
Plrbl%ht
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Proficiency testing

Aim to test a laboratory’s response to an outbreak within their
country

Reagents are not supplied, and tests to be used are not prescribed
- labs select based on their own procedures/contingency plans.

Two panels:
* Virus Detection
* Serological Testing

Feedback based on:
e Capability \
* Performance

Relevant

VIROLOGY (Panel 1)

SEROLOGY (Panel 2)

for FMD
status

Minimum test
requirements

Expected lab
capability

Minimum test
requirements

Expected lab
capability

0 PCPO n/a

Define infection

nfa NSP ELISA history
(FMDV+/-)
. . Define infection
1| popn [ erhsELSA | AUD s el oo eLisa | hton
(FMDV+/-)
Define infectious|
status
Vaccination
either AgELISA . status
FMD virus present| NSP ELISA
€ PCP2 | orRT-PCR | yiovserotype | SPELISA | _ Serotype
Expectation of
working towards
establish
relevant PVM
AgELISA Define infectious|
rRT-PCR status
(pan-serotype +/- . Vaccination
lineage/serotype- Flli_\nN?D\C/rus prtesent NSP ELISA status
specific RT- N se:o ype, SP ELISA Serotype
PCRs) ‘I’.p° ype, +-VNT | Expectation of
+/- sequencing ineage working towards
+- VI* establish
relevant PVM
AgELISA
rRT-PCR Define infectious|
(pan-serotype +/- | FMD virus present status
lineage/serotype-| FMDV serotype NSSPPEELLI,ISS/'_\A Vaccination
specific RT- topotype, +- UNT status
PCRs) lineage Serotype
sequencing PVM
+- VI*
FMD virus present Defln:tlantfuesctlous
oA S
Reference S alzd !r(zla‘tionsh?p‘ NSSPPEELLI,ISS;_\A Sztrzttuse
Laboratorie genomse between FMDV P
s sequencing ositive samplesin VNT PVM
P P |dentify cross-
(PCP 5) panel L
reactivity

www.pirbright.ac.uk



What should be available in your own country?

* Biosecure facilities, trained staff and suitable systems for sample
management, sample reporting and quality control (including
PTS/QA)

* Network of local laboratories with appropriate coordination and
quality control
 Capacity to detect and serotype FMDV

* RT-PCR, Ag-ELISA, (Virus Isolation, pen-side tests, sequencing, vaccine
matching)

* NSP serology (ELISA) to detect and confirm infection (in the past)

 SP serology (ELISA) for population immunity surveys and other
immunogenicity studies

* Links to field service, epidemiological expertise and one or more
reference laboratories

www.pirbright.ac.uk



Further information......

e FMD reports and lab testing
(https://www.wrlfmd.org/ref-lab-reports)

e Genotyping reports, Vaccine matching and
Serotyping reports

e QOther data sources:

e Quarterly WRLFMD/EuFMD report
(https://www.wrlfmd.org/ref-lab-reports)

* Annual report of the WOAH/FAO FMD
Laboratory Network (http://foot-and-
mouth.org/)

e Opendfmd.org

WRLFMD Quarterly R
April to June 201

Fovl-snd-Mauth Dispase

K/,
Prrbright

Feterence Laoestosier

[

OIE/FAO Foot-and-Mouth
Disease Reference Laboratory
Network

Annual Report 2021

Editors:
Dr Donald King, Dr Antenello Di Nardo
and Dr Mark Henstock,
The Pirbright Institute, UK

»
#gBBSRC o enfird
Foo & Ruesl Aars

www.pirbright.ac

.uk


https://www.wrlfmd.org/ref-lab-reports
https://www.wrlfmd.org/ref-lab-reports
http://foot-and-mouth.org/
http://foot-and-mouth.org/
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