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WOAH Members' official FMD status map
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B Members and zones recognised as free from FMD [l sispension of FMD free status  [[ll]l Containment zone within a FMD free zone
WINOUL Vaceinatio (please refer 10 the Southem Africa regional map for

Members and zones recognised as free from FMD Countries and zones without an visualisation)
with vaccination S official status for FMD
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Period with outbreaks FMD free
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Country strategic plans approved vaccination
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(Ursus thibetanus)

Foot and Mouth Disease in Elephant (Elephas maximus)

Dr. H. Rahman, P. K. Dutta, J. N. Dewan

Affiliations + expa ed: January-December 1988 | https://doi.org/10.1111/j.1439-0450.1988.tb00468.x |
PMID: 25135011 DOl 10.1177
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Milk, meat,

) rest of carcase

—

Trans MIBSIoN route

Direct contact with

aerosols via
respiratory tract

indirect contract with

secondary aerosols
(resuspension) or via

abrasions/ingestion

Indirect contact via
ingestion or
secondary aersols
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ORIGINAL ARTICLE 3 open Access @) @)

A model exploration of carrier and movement transmission as
potential explanatory causes for the persistence of foot-and-
mouth disease in endemic regions

Glen Guyver-Fletcher &4, Erin E. Gorsich, Michael |. Tildesley

First published: 22 December 2021 | https://doi.org/10.1111/tbed.14423

5,5 g5 ¢ guni)

. >

i 381 S g S <=\>/jt§ oS Jul= P

6ujgjbjujgd‘fubr.~ufjbw‘jfj@JQ“}.«AJM >

) 9 <l s s e Jasl P

viruses

Article

Development and Validation of a Mucosal Antibody (IgA)
Test to Identify Persistent Infection with Foot-and-Mouth
Disease Virus

Jitendra K. Biswal

=, Antonello I3 Nardo, Ceraldine Taylor, David |. Paton and Satya Parida ™
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Section One: Section Two: Section Three:

Clinical signs of foot- Collecting diagnostic Laboratory
and-mouth disease samples diagnostic
procedures
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Virus replicates in upper
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by viraemia

Secondary replication in ‘ |
epithelial predilection Vesicles Excretion
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Vesicular stomatitis® * Swine vesicular disease®

* Vesicular exanthema of
swine¥®

» Vesicular stomatitis*

* Seneca virus A*

* Bovine papular stomatitis | = Bluetongue « Trauma, chemical burns,
+ Bluetongue * Parapox virus (orf) photosensitization
* Bovine viral diarrhoea * Peste des petits ruminants |« Laminitis, foot-rot,
* Mucosal disease (PPR) abscesses
+ Infectious bovine * Oral trauma
rhinotracheitis + Chemical burns,
+ Actinobacillus ligneresi photosensitization
* Trauma, chemical burns, « Laminitis, foot-rot,
photosensitization abscesses

* Rinderpest (eradicated)
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Sample collection and transport

& Cogynght (4E 2018

Véorid Organisation for Anmat Health
12, rue' d¢ Promy
7517 Patis, F

wawaein

001 - #0.20606 'standr 2720
For Epithelial samples: 0.04 M phosphate buffer (Add 3.05 gm Na ,HPO,2 H,O , 0.39 gm
KH,PO, to 500 ml sterile distilled water . Add 1 ml 1% phenol red. Add antibiotics). Adjust pH
to 7.2-7.6 with HCL
For Probang samples: 0.08 M phosphate buffer (Add 6.11 gm Na,HPO,2H,0. 0.78 gm
KH,PO,to 500 ml stenle distilled water . Add Iml 1% phenol red, Add antibiotics). Adjust pH to
7.2-7.4 with HCL

—~ Cap
Leakproof pnmary receptade

(test tube) Absorbent material

- Specimen record (includes

Leakproof secondary receptacie itemized list of contents)

Outer
-~ packaging

Package
Orientation

~ Label

"~ (not mandatory
when primary
receptacie does
not exceed 50mL)

T UN specification marking

To each 500 ml of 0.08 M or 0.04 M phosphate buffer add the following amounts of
reconstituted antibiotics: Penicillin 2.5 ml (final concentration 1000 units/ml), Mycostatin 1.0

ml (final concentration 100 units/ml), Neomycin 1.0 ml (final concentration 100 units/ml)

Polymyxin 0.5 ml (final concentration 50 units/ml)

hitps://rr-asia.woah.org/wp-content/uploads/2020/02/seactmd-manual-7.pdf



Principals,.of EFMD Diagnosis

Uninfected FMD Virus infected

Lesion, swab, probang or Clotted blood samples
clotted blood sampies (saliva)
Virus or viral Anti-viral antibodies
components can be can be detected

A7
AV, S Iy

Live Virus Viral Proteins by LFD or double Viral Nucleic Acid Anti-FMD antibodies can be
by virus isolation antibody sandwich ELISA by RT-PCR detected in serum by ELISA
in cell cultures or VINT
1-4 days 10-30 minutes (LFD) Within a day 5-18 hours (ELISA)

4 hours (ELISA) 2-3 days (VNT)




Time needed for current assays for FMDV
detection

Virus

isolation 1-4 Yﬁ

@ W (CTY or IRRS2)

Ag ELISA ~4 hours

Automated

TagMan® ~5 hour
Fagftan 5 hours

| | | T T T 1T T1H
1 10

Time to report result (hrs)



| PURPOSE LABORATORY SOURCE OF SAMPLE | TYPES OF ASS5AY COMMENTS
INVESTIGATION
HEﬂ"m PDF Compressor KFree Version
Imvestigation of a Agant Lamions i the mouth o | Virus isolation, PCE, Antigen | Dependant on frash lesiaons o optimess detaction. Where
suspact case of Identifacaton on feet (vesiculkar flud, ELISA thare are delays in reporting and/or investigation, fresh

ouibreak apithelumj lesions may not be avaikable, Collecton of probang samphkes
iy ba usaful to dentily chromcally-infected animals,
Blood {Sarum) Potentiad source of FRDV during the viraemc phase
Milk Milk pray ba aasiy collected from danry anenals, and can be
a sourca of FMDY during the viraamic phasa
sarological Tasts Blood (Sarumj from Antibady assay NSP anly. May be of limited value in an endamic 2aiting,
mbtipla animats as NSP litres may persest for mare than ane yaar, 50
reported o have shown aztablishing the link batwesn poscive NSP titres and a
clinical smns spocfic mfection may not be passibla. Collectson of samples
from anemats aged under 1 year may be useful to confirm
an infectsan whare these are dalays in reparag and/
or imvestigation, but noda that the prasence of maternal
antibody may complicate analysis of resulls in young
anirnals.
| Surveiliance ta sarological Tests Blopd {Sarum) Antbady assay NSP only. Should ba part of a defmed survaillance plan.
investigate FiD wea DIE Terrestrial Animal Health Code Article 88 42
prevalance Meazurament of serotype specific antibody k= of limitad
valug i an endemic setting, (excapt for PYM: sea balow].
Post Vaccination sarological Tasts Blood (Sarum) Antibady assay Moenitar the prevalence of infection, rasponss 1o vacoination,
Mamtonng ard the efficacy of a vaccwmation programma, via NS amd

safotype specific azsays {SP or VNT) as per the Global Pyid
Gusdelinas.
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» serotypes

» Topotypes (A/ASIA)

» Lineages (A/ASIA/Iran-05)

> Sublineages (A/ASIA/Iran-05/FAR-11)
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== Live animal trade
== Transhumance

Serotype
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0
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Asia
SAT 1
SAT 2

Total liv
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O/ ME-SA/ Sis-12, Sis-13, Far-11
AsialPan Asia 2/ Qom-15, Ant-10
A/ Asia/ A05/ / Asia/ Sind08

SAT1

SAT 2

SAT 3

Motes

1956, 1958-15964, 1966, 1987, 1993-2007,
2009-2018, 2020, 2021

1960-1962, 1965-1966, 1987, 1993-2018, 2020,
2021

1957, 1964, 1973, 1999, 2001, 2004, 2011-2013,

2015-2016, 2018, 2020

1962-1964
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East Africa 1
L] East Africa 2
= East Africa 3
East Africa d
[ ] Europe-South America
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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 sequéﬂ&’é"“ﬁﬁfﬁ“ﬁhared by Institut de la Recherche Vétérinaire de
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Figure 1: Recent FMD global outbreaks (new headline events reported [October to December 2021 Iare

highlighted) with endemic pools highlighted in orange. Source: WRLFMD. Map conforms to the United Nations World
| Map, June 2020.
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Events reported in recent years
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Totally 159 outbreaks

O 8§
Untyped or partially typed: 34

SAT: &

FMD outbreaks in Turkiye, 1 Jan-31 May 2023
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Immunity against FMD virus ~ Animal movement restriction

FMUD control

(Quarantine or stamping out Biosecurity and sanitation
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Qogs T fwed (D cwman Thingsiawgtabe-cleamn Disinfect to destroy or
farm? - if not keep it off before they can be inactivate the “bugs”
. disinfected - disinfectants
EXAL YN don’t work through dirt

Provide ready to use
disinfactant

No usad squipmeant unless

cleaned and disinfactad Frovide 3 place to wash boots and

other aquipment, and scrubbing
brush for visitors

Lasya to soak so it works

Chsnge disinfectant regularly %

=40
0

Boots, overalls, protective
clothing must ba cisan Hava somewhare 0 wash

hands, provide scap

Provide 3 rubbish bin for dirty
gloves, disposable overalis snd
othar rubbish

Wear gloves to keep hands clean

Ctaan farm clothing regularly
Keep tha tanksr track clean - no- =

Keap stock trucks away from g0 zone for stock £ =

animal areas — have loading S~

facilities close to the tanker
track

I.dirty boots
2. rinsed with water

3. disinfected

Source: ILVO IL_\_I_Q"‘

UNIVERSITEIT
GENT
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Cleaning f—f f

. Detergent
technique d )

PDF
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surface film
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humidity

Surface

Disinfectant

Drying
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Surface
porosity
Surface
damage

Suspended
solids: organic
and/or mineral

‘ h

Other: known
(e.g. free chlorine)
& unknown

angle /
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texture

Physical form,
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application
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Disinfectant testing for veterinary and agricultural applications:
A review
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Andrew D. Wales 5% Rebecca ). Gosling, Harriet L. Bare, Robert H. Davies

ished: 03 May 2021 | https://doi.org/10.1111/zph.12830
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In a sense, vaccination The protection against smallpox afforded from Jenner named the
(at least in Europe) cowpox infection of dairy maids, led Edward procedure vaccination
started with a disease Jenner to inoculate people with cowpox to (from the Latin word
of cattle. prevent smallpox. vacca: a cow).
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2dmVNT ry, RESULTS
Vaccines:

Field Isolates: AGVII2015  Alran2005  ATUR 20/06 A22 IRQ Asial Shamir 03039 J5911PanAsiai O Campos O Manisa O TUR 5/09

AJIRN/18/2021 0.00/0.00 0.33/2.20 0.23/1.25 0.14/1.81
AfIRNf22/2021 0.00/0.00 0.28/2.05 0.36/144 0.32/217
ASIA 1/IRN/1/2020 0.24 /195
0.58/1.84 0.26/2.02 0.22 /1.95 0.63/212
OfIRN/7f2021 ] 0,50/ 1.78 0.22/1.95 0.48 f2.46 0.31/1.94




oolinS) 9 aals s 03595 5 o

O gelbnnSly Lol e Cole
O g1y 79 50 (e
odlaiul 3550 g 3ldaS
el O gl STy A

Vaccination UZ'JJS D2 UPIRI S ‘J"'“S‘ﬁ IR d"j" @
schedule

vV v v vV VY

oSl sl 2L
Sl sl 2ol P




I Total population (320} I I Eligible population (24} l rmmw popuiation QO)‘j [lmmune population [14]]

Vaccine coverage is 70 out of 724 - 83%

Vaccinated population immunity s 1£ out of 20 = 70%
Vaccinated population is 70 out of 30 = 67%

Overall population immunity is 74 out of 30 = 47%
Plus potential complication of immunity from infection
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Outbreak in vaccinated animals

Introduction of new virus with
poor match to vaccine strains

Vaccine contaminated
with live FMD virus

field virus

Check timing of vaccination in
relation to active circulation of

Failure in vaccination
programme in presence of
active virus circulation

Conduct field investigation and
laboratory confirmation

Conduct innocuity testing in
remaining vaccine batch

See Figure 7

Vaccination campaign applied

after incubation time of outbreak
|when first clinical signs wera
already present)

Report to manufacturer
if confirmed

Vaccination campaign within
incubation time of outbreak
{1-30 days prior to date of first
clinical signs)

Vaccination campaign before
incubation time of outbreak (more
than 30 days prior to date of first

clinical signs

Contributing factors

Host factors:

a) Age of vaccinates (young animals
received one vaccine dose)

b} Health condition {stress,
malnutrition, infection)

c} Time of last vaccination

Vaccine characterisfic:

a) Low potency

b} Unstable

¢} Pastrecommended shelf life

Vaccine application:

a) Vaccination schedule (elapse in
interval of vaccinations)

b} Low vaccination coverage

c} Breach in maintaining cold chain

Serological test used for PYM analysis:

a) Low test specificity, false positive

b} Misinterpretation of lab results

c) Untrained laboratory staff

Overwhelming challenge due to lack of

other effective FMD control measures




S o533 5 Cisie Gla z e IS 4 S panboal S g 3l Jiled (SG 5 aSlil |
LS‘J"MQ‘}S@J‘) Qj.i.w LSL“ 092 Lfi\JJ LS‘)LQ.:.} Cﬁ,ﬁ: QLSS odaline (Jas C‘) Qj.i.w
L ol e, ol Oemer 5 el Ll b el Ol STy wsl 05 g e
Sl gl p 09 S e o e il el g g du os S il xS

P ol 03 Ao 83 4 uf"‘iw/ bl s

L;'w-:‘ u—fl-ijj\ BENP P PR e sl 4 g

v



HETEROLOGOUS VNT  // HOMOLOGOUS VNT

L)‘“:’ . ~ i
i P p o U“‘E“J

HETEROLOGOUS VNT

HOMOLOGOUS VNT




~ f"\‘,'.. _:" ¥ 3
. B <% & ;A Countries without the
s W disease restrict trade in
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