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Regional FMD situation

Country
Cambodia

China status
No

Indonesia free free free free free free free status status
Thailand
Malaysia

Mongolia
Myanmar
Lao PDR
Vietham

Mongolia FMD National plan has been
endorsed May 2025, regained PCP stage 4
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FMD outbreak reported in 2019-2024

Reported cased by year
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2019 2020 2021 2022 2023 2024

500 Cambodia 32- 36 37 46
China 6 4 3 1 4 3

06 LaoPDR 63 55
7 248 Malaysia 39 52 26 13 8 15

199 200__—" Mongolia 0 0

Myanmar 28 3 4

Thailand [ NEIOANNZEE 47

Vietnam 25 31 89 22 19 66
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Temporal trend and changepoints
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e 2017-2022: Period with high nut®er of reports

e 2021-2023: the.number of reports was lower than 2017-2022
e Early 2023: Shiftin the number of reports then the trend declined

Source: Study'on Epidemiological Characteristics, Temporal Change Points, and Space-Time Clusters of Foot and Mouth
Disease Outbreaks in SEACFMD Region, Dr Veerasak Punyapornwithaya, Chiang Mai University



MNumber of Outbreaks

Temporal pattern

Jan Feb Mar Apr May Jun Julb Aug  Sep  Oct Nov  Dec
Month

Source: Studytg(pidemiological Chara\?ceristics, Temporal Cr&‘\ange Points, and Space-Time Clusters of Foot and Mouth

Disease Outbreaks in SEACFMD Region, Dr Veerasak Punyapornwithaya, Chiang Mai University



* Distribution direction

* Overall: North and south
 Thailand: North-East and
South-East

* Indonesia: East and West

e Mean Coordinate
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[_] CrimeStat

Source: Study on Epidemiological
Characteristics, Temporal Change Points, and
Space-Time Clusters of Foot and Mouth Disease
Outbreaks in SEACFMD Region, Dr Veerasak
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FMD outbreak reported 2023-2024
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Temporal analysis 2023

Cluster #1
© Cluster @ Observed (Outside Cluster) Expected (Outside Cluster)
& Observed (Inside Cluster) — Expected (Inside Cluster)
A 15k
Cambodia,
Malaysia, 2
. [
Thailand, 5
Vietham £
|
z
—_— —
© A > S Q > '
N o\ N N\ N\ N NG
R I "LQ’C) %fo’ "P{)
Cluster #3
@ Cluster @ Observed (Outside Cluster) Expected (Outside Cluster)
' Observed (Inside Cluster) — Expected (Inside Cluster)
15k
]
@ 10k
(9]
"6 \
]
Q0
£
=1
b

——
(
ﬁ

0

SEACFM ¥

Highcharts.com

15k

=
o
=~

Number of Cases
u
=

15k

10k

5k

Number of Cases

@ Cluster

@ Cluster

Cluster #2

@ Observed (Outside Cluster)
@ Observed (Inside Cluster) — Expected (Inside Cluster)

Expected (Outside Cluster)

_—
o o IR ® > S > &
I R R M A A N AN
R R I U L L P S
Cluster #4

@ Observed (Outside Cluster)
» Observed (Inside Cluster) — Expected (Inside Cluster)

Expected (Outside Cluster)

Highcharts.com



Temporal analysis 2024
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Reported serotypes FMDV.
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Reported serotypes FMDV:

Qutbreak year

( Back to report

2022

2020

2018

2016

OIME-SA/PanAsia

@ OISEA/Mya 98
OQICATHAY
OIME-SA/Ind-2001d
Outbreak year 2023 @ O/ME-SA/Ind-2001e
O/ME-SA/PanAsia 2 (50%) @ AIASIA/Sea-97
@ AsialiASIA

T14%

33.90%

22.22%

2.35%

625% 13.75%

6.25%

5.26% 25.00%
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O/ME-SA/Ind2001d

Ind2001d
2015-2017

Report on FMDV O in

Laos in 2015
Batch: WRLFMD/2015/00034

OMNEP/15/2013 (KM921857) ]

OINEP/18/2013 (KM921860)
- OINFP/02014 (KMO?186R)
" ‘IOINEF’I'HZD‘M (KM921866)

OINEP/8/2014 (KM921867)

O/NEP/4/2014 (KM921863)
| O/NEP/5/2014 (KM921864)
O/UAE/1/2014 (KM921877)

7§l O/UAE/2/2014 (KM921878)

. indicates viruses in this batch O/BARI5I2015
O/BARRI2015
Software: MEGA 6.06 O/BAR/B/2015
Analysis O/BARM2/2015
Analysis ———-mm - Phylogeny Reconstruction O/BARI3/2015
Scope All Taxa OQ/BAR/4/2015
Statistical Method —-----—-----——--- Neighbor-joining O/IND189/2013" (KM264361)
Phylogeny Test OfND222/2013"* (KM264364)
Test of Phylogeny ----—-----—— -— Bootstrap method OMNEPI6/2013 (KM921854)
No. of Bootstrap Replications —-—- 1000 OISRL/1/2013
Substitution Model OISRL/2/2013
Substitutions Type =---see-=-smm---- Nugcleotide OfIND205/2013* (KM264362)
del/Method Kimura 2-p model OMNEP//2014 (KM21861)
Substitutions to Include -———- d: Transitions + Transversions O/NEP/2/2014 (KM921862)

Rates and Patterns
Rates among Sites —-—-—
Pattern among Lineages
Data Subset to Use
Gaps/Missing Data Treatment
Codons Included - —
No. of Sites : 642
No Of Bootstrap Reps = 1000
Only bootstrap values of 70% and above are shown

Uniform rates
- Same (Homogeneous)

—-— Pairwise deletion
1st+2nd+3rd+Non-Coding

* not a WRLFMD Ref. No.

N.J. Knowles, J. Wadsworth & K. Bachanek-Bankowska,
17 December 2015

© The Pirbright Institute
(not to be reproduced without permission)

O/NEP/3/2013 (KM921853)
- OINEP/6/2014 (KM921865)
OfIND219/2013" (KM264363)
[ OMNEP/11/2013 (KM921855)
O/NEP/12/2013 (KM321856)
O/SRLB/2014
OISRL/7/2014
OISRLI5/2014
O/SRLI1/2014
OISRLI9/2014
Q/SRL/3/2014
n Q/SRL/15/2014
O/SRL/31/2014
O/SRL/32/2014
O/SRL/30/2014
OISRL/29/2014
OISRL/16/2014
O/SRLT2014
OISRLI82014
OISRLIZ8/2014
OISRLI34/2014
O/BAR13/2015
40/5.&!?!1412015

O/BAR/15/2015

# OLAO/5/2015
# 0/LAO/212015
1 & orLaonzots

1@ oLAONZ015
OILIB/1/2013 (KMa21829)
OMORH/2015

2 1OMUNM/2014
O/BHU/3/2009 (KM321814)
O/UAE/4/2008 (KM321876)

Je

Ind-2001

ME-SA

O/KUWI3/97 (DQ164904) Ja
O/OMN/7/2001 (DQ164941) b
PanAsia

PanAsia-2

O/ND/53/79 (AF292107)

OIND/R2/75* (AF204276)
O1/ManisaTURIEO (AY593823)
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O/ME-SA/Ind2001d

2015- Laos, Myanmar (isolated 2016), Vietnam
2016- Thailand, Vietnam

‘ 2017-Myanmar, China, Mongolia, Korea and Russia




O/SEA/Mya-98
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O/ME-SA/Pan Asia
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Serotype A/ASIA/Sea-97

Report on FMDV A in Thailand in 2021
Batch: WRLMEG/2022/00014

Al i imilly]

China

T Rpgorere

Brupei, & '

",

Phillippines

S gy

i

(i TAT /62 /21 %
il (TAT /56/21%

TAI/2/2019
TAI/8/2019
TAT/9/2019
TAT/7/2018
TAI/4/2019
TAI/B/2018
TAI/1/2019
TAI/6/2018
TAI/9/2018
TAI/5/2019
TAT/16/2018
TAI/10/2018
TAI/3/2019
TAI/6/2019
TAI/11/2018

TAI/17/2018
TAI/7/2019
TATL/12/2019

Cambodia

Mongolia [Myanmar [Thailand [Vietnam




Serotype A/ASIA/Sea-97 (2019-2023)

Cluster 1

Time frame : 2019/1/1 to 2019/12/31
Number of cases : 14

Expected cases : 3.02

Observed / expected : 4.64

P-value : 0.0000013

Cluster 2

Time frame : 2022/1/1 to 2022/12/31
Number of cases : 17

Expected cases : 4.72

Observed / expected : 3.60

P-value : 0.0000059

X Cluster #1

Cluster 3

Time frame : 2018/1/1 to 2018/12/31

Number of cases * 7 O Cluster @ Observed (Qutside Cluster)  — Expected (Qutside Cluster) Observed (Inside Cluster)  — Expected (Inside Cluster)
Expected cases : 1.22
Observed / expected : 5.73
P-value: 0.0029
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Serotype Asia 1

~Serotype Asia 1 in
Myanmar in January
2017

No further Asia 1 outbreaks reported
so far

! SeEACFMD
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SHORT COMMUNICATION WILEY

Foot-and-mouth disease outbreaks due to an exotic serotype
Asia 1 virus in Myanmar in 2017

Lin Lin Bo™* | Khin Sander Lwin?®* | Sahawatchara Ungvanijban® | Nick J. Knowles® |
Jemma Wadsworth? | Donald P. King? | Ronello Abila® | Yu Qiu®

South Asia prevalent ?



FMDV Asia 1 study

Preventive Veterinary Medicine 244 (2025) 106663

Contents lists available at ScienceDirect .
Country sensitivity . -
Preventive Veterinary Medicine Region sensitivity

Cambodia | China Lao PDR
journal homepage: www.elsevier.com/locate/prevetmed n
Probability of freedom
1.8% % 2 6%
Probability of freedom from foot-and-mouth disease virus serotype Asia 1 e o o - (1 year of no report)
in Southeast Asia, China and Mongolia
Masako Wada ™ @, Jun-Hee Han ", Bolortuya Purevsuren ", Karma Rinzin ", Ashish Sutar ", L | 21%
Ronello Abila”, Supatsak Subharat * 0 20 40 &0 a0 100
* i, School of Vetrinary Sciece, Masey Universicy, Paleson Nor, New Zealand Maiaveia Mongota LU0 Surveillance sensitivity for Asia 1(%)
® Sub-Regianal Representation for South-East Asia, World Organisation for Animal Health, Bangkok, Thailand
ARTICLE INFO ABSTRACT . - - 56
[T el J T T T T T T

Keywords: Foot-and-mouth disease virus (FMDV) serotype Asia 1 has not been reported in Southeast Asia, China and 8 013 0 20 40 60 80 100
Foot-and-mouth disease Mongolia between 2018 and 2024, despite the endemicity of FMD in this region and the continued circulation of Probability of Asia 1 freedom (%)
:““‘-‘“‘“‘I sengittvity serotype Asia 1 in South Asia. While vaccines against Asia 1 are still oceasionally used in this region, it is un-
isease acct : ’ ] T
e freed known whether the absence of reports indicates true discase freedom or surveillance gaps. This study simed to Probabil |ty of freedom
Southeast Asia estimate the sensitivity of existing passive surveillance systems, and the probability of regional freedom from
Passi illan serotype Asia 1 across eight countries using the scenario tree approach. Two stochastic scenario tree models were B { }
e e 10 it scvelanc kil o P o sy and serrype Ak 1 specincly, Commry. — 20 years of no report
cattle specific input parameters were derived from a questionnaire survey of in-country experts on FMD vaccination Thailand Vietnam £
Smallholder practices, smallholders’ behaviour, sampling protocols and i capacity. i 2010 - G 100 bbb A-A
Vaccination 2022 data on FMD clinical samples submitted and confirmed Asia 1 cases were obtained from the World 2 P Risk of

Reference Laboratory for FMD. Under a design annual incidence rate of 10 % at the village level and 20 % at the @ Risk of ;

animal level, estimated surveillance sensitivity for FMD ranged from 100.0 % in Mongolia and 95.9 % in China to =75 P S R introduction :

1.7% in Cambodia and < 0.1 % in Myanmar. Using the effective design incidence rate with a median of 0.02 — ‘o_ﬁ

’ : -

0.07% at the village level and 20% at the animal level, the probability of detecting Asia 1 was estimated to be . % " % EMD 2 - RENSRNRNN RN 0%

0.0—6.7% per country and 14.5 % for the region. The estimated probability of regional freedom from Asia 1 was » | 2 s el i

53.9% alter the first year without reparting, Over years of no reporting, this probability would increase, only if u - 5%

an annual risk of introduction remained below 6 %, The esults were mast sensitive to parameters related to :l Asial g‘ - 10%

sampling intensity and smallholders’ behaviour, particularly in countries with high surveillance sensitivity, such = 25

as Mongolia and China. Our findings highlight the low sensitivity of passive in the region, H

that serotype Asia 1 may have remained undetected under the current surveillance efforts. Strengthening data _g

collection and d efforts in i intensity are essential to improving canfidence in the T y T T T =] 0 5 10 15 20 :

regional freedom from serotype Asia 1. 0 40 80 0 40 80 a Cumulative years of absence -

Surveillance sensitivitv (%)

1. Introduction is challenging, amid increasing demand for animal products, frequent
unofficial livestock movements, and inadequate border control
Foot-and-mouth disease (FMD) remains endemic in Southeast Asia (Blacksell el al, 2019). A major obstacle is the short life of

(SEA), China and Mongolia, imposing significant socioeconomic bur-
dens through reduced livestock productivity and restrictions on inter-
national trade. While vaccination has historically been key to
eradicating FMD in other regions (Moura et al., 2024), its control in SEA

vaccine-induced immunity and poor cross immunity between or within
serotypes (Kenubih, 2021; Robinson et al., 2016; Singh et al., 2019),
complicating routine vaccination efforts in a landscape dominated by
resource-poor smallholders. Additionally, limited diagnostic capacity

Abbreviations: FAO, Food and Agriculture Organization of the United Nations; FMD, Foot-and-mouth disease; FMDV, Foot-and-mouth disease virus; LHS, Latin
hypercube sampling; PRCC, Partial rank correlation coefficient; SEA, Southeast Asia; SEACFMD, Southeast Asia, China and Mongolia Foot and Mouth Disease
ign; WOAH, World O isation for Animal Health; WRLFMD, World Reference lahommry for Foot and Mouth Disease.

* Corresponding author.
E-mail address: m.»

dmassey.ac.nz (M. Wada).

https://doi.org/10.1016/j prevetmed.2025.106663

Received 25 March 2025; Received in revised form 1 August 2025; Accepted 14 August 2025

Available online 14 August 2025

0167-5877/® 2025 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Probability of freedom from foot-and-mouth disease virus serotype

Asia 1 in Southeast Asia, China and Mongolia - ScienceDirect
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Ongoing Projects and studies

A

<ANIMAL&
@ seetct” National Parks Board @) Reporting within WAHIS/ARAHIS integration framework from January 2025 onwards

Animal & Veterinary Service
Singapore Botanic Gordens

1 Cluny Road, Singopore 259569
Tel: [65] 64717808, Fax: (65) 64723033
www.avs. gov.sg

www.facebook com/AnimalBuzzSG

Dear ASEAN Member States,

The ASEAN Regional Animal Health Information System (ARAHIS), was launched in 2016, Disease never Ea l'|\/ warn i ng mod u |e — Ilmm ed iate
and aims to facilitate the timely sharing of disease information among ASEAN Member
States and to monitor priority animal diseases, particularly FMD, in support of the SEACFMD repo rtEd/a bsent for some

campaign.

- i notification + weekly follow-up
While the system has been in service for many years, it is no longer feasible to upgrade or tlme or event © ngOIng repo rtS (exce ptlo nal eve nt)

maintain ARAHIS on a sustainable basis. Therefore, Singapore, a leading country for
ARAHIS, in collaboration with WOAH, is warking on integrating ARAHIS functionalities into
the World Animal Health Information System (WAHIS) reporting platform. This proposed
alignment will ensure cantinued disease reporting and manitaring within the region.

As updated during the 32" ASEAN Sectoral Working Group for Livestock Meeting held in
Singapore this year, ARAHIS will be dec issioned by 315 D ber 2024. If you wish
to download any data, please do so before the system is decommissioned. You may want
to refer to the page 42 of the ARAHIS manual for instructions for exporting data from
ARAHIS.

We will be conducting a session in November 2024 to demonstrate the new functionalities
of the WAHIS platform. More details will be shared later. Should you have any questions,
please do not hesitate to contact Dr. Bolortuya Purevsuren at b.purevsuren@woah.org.

Yours sincerely,

New ARAHIS framework
Early warning report (event) using

Dr Chang Siow Foong _ - WAMHIS early warning module for
e Vetornay Snvee Disease historically reported as endemic diseases + monthly follow-up

National Parks Board

S present in the six-monthly reports reports

Copy to: WOAH SRR SEA
ARAHIS Focal Points
ASWGL Focal Paints

SeEACFMD



FMD historical data analysis

Study on Epidemiological Characteristics, Temporal Change
Points, and Space-Time Clusters of Foot and Mouth Disease
Outbreaks in SEACFMD Region

Risk mapping based on susceptible population and other risk
factors

@ Ongoing analyses

e 1. Proximity characteristics 2. Risk map: suitability factors —
o y among outbreak locations for FMD outbreaks
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Punyapornwithaya et al. BMC Veterinary Research (2025) 21:427 BMC Veter]nary Research
https://doi.org/10.1186/512017-025-04888-5

HE

Using online public animal price data as

a signal for predicting an increase in animal
disease outbreak reports: a pilot study

on cross-correlation modeling in Thailand

Veerasak Punyapornwithaya'”, Supitchaya Srisawang', Chalita Jainonthee', Wengui Li%, Ronello Abila® and
Bolortuya Purevsuren®

Abstract
Background Changes in livestock prices are often linked to disease outbreaks. An animal price monitoring system
has been considered a potential tool for predicting transboundary animal diseases (TADs). The aim of this study
was to examine the cross-correlation between market price dynamics and disease outbreak patterns using publicly
available online data to explore the potential of market prices as early indicators of impending TAD outbreaks.
Methods Time series data on TAD outbreak reports, including foot and mouth disease (FMD), lumpy skin disease
(LSD), and African swine fever (ASF), as well as animal price data for cattle and pigs in Thailand, were analyzed. Cross-
correlation analysis was conducted to assess the relationship between animal prices and disease outbreak report
patterns. Data from January 2021 to December 2023 (primary dataset) were analyzed to identify cross-correlation
patterns, while data from January to September 2024 (extended dataset) were incorporated to evaluate the
consistency of the observed cross-correlation over the study period.
Results A significant cross-correlation was identified between cattle prices and the number of outbreak reports
for FMD in the primary dataset. An increase in cattle prices during the preceding one to two months (lags of -1 and
—2) was associated with a subsequent rise in FMD outbreak reports. This correlation remained consistent when
the extended dataset was incrementally incorporated and analyzed on a month-by-month basis. In contrast, in the
primary dataset, no significant cross-correlation was abserved between cattle prices and LSD outbreak reports. For
ASF, cross-correlations between farm-gate pig prices and ASF outbreak reports were detected at lag 0, lag 3, lag 4, and
lag 5 in the primary dataset; however, no significant correlation was observed in the extended dataset.
Conclusions This study demonstrates the feasibility of using animal price trends as signal tools for anticipating an
increase in TAD outbreak reports. The findings specifically support the use of cattle price data as an early signal for

| forecasting increases in FMD outbreak reports in Thailand. The availability and consistency of publicly accessible data

*Correspondence:
Veerasak Punyapormwithaya
veerasak p@cmuaacth

Fulllist of author information is available at the end of the article

©The Author(s) 2025. Open Access This artice is licensed under a Creative Commons Attribution 40 \ntemamna\ License, which DEVII“LS use
sharing,adaptation, distribufion and reproduction in any medium or forma, as long as
the e provdea ko te CreatieCarmmons kence. and iccte f hanges weemadeThe mages o oherthrdpay et Ihs

cles Creative G
mmeamdes(rem(ommhnen(emvmrmemed use s not permitted by statutory reguatmumedsme permnted\mvmwi\
tyfrom holder.To view a copy of thi licence, visit http/creativecommons org/icenses/by/40v.

Animal Price monitoring —Pilot study in Thailand
- 000}

The study found that cattle prices may serve as early
warning signals for FMD outbreaks.

A cross-correlation was observed at negative lags of one to
two months, indicating that increases in cattle prices tend
to precede outbreaks.

Rising cattle prices could potentially act as early indicators
for impending FMD outbreaks in Thailand.

The reliability of this approach depends on outbreak
dynamics, reporting delays, and economic behaviors.

Using online public animal price data as a signal for
predicting an increase in animal disease outbreak reports: a
pilot study on cross-correlation modeling in Thailand | BMC
Veterinary Research | Full Text
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Animal movement study plan

Study area that planning:

Thailand- Maesot, Chiangrai, South Thailand
border Malaysia, Chiangmai

Malaysia- Kota bear, Perlis and South part of
Malaysia trading with Indonesia

Myanmar —Muse and Kukai, Mandalay and
Sagiang

From
India/Bangladesh

Lao PDR- Bokeo and Luang Namtha, key area
exporting cattle to China

Vietnam- Cao Bang province, key area
exporting cattle to China

e v—

Animal Movement study, 2015  Exercise mappingin 2024,

UMWG
! seacemn
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Risk analysis training

s for Animal Health w -

27th SEACFMD National Coordinator Meeting - Luang Prabang,

Laos

@114 Word Organisation for Animal Health (WOAH) and Spanish
@)) @CISA ) Centre for Animal Health Research (CISANIAICSIC)

animal disease control (2025)

Ashish Sutar, Bolortuya Purevsuren, Karma Rinzin, Ronello Abila,
Naree Ketusing, Marta Martinez

Training on risk analysis for transboundary Eg?‘”fEJ

of the trainin
* To strengthen the capacity of veterinary services in the South-East Asia region in
risk analysis for TADs control.
* To develop skills in risk . enh ur ing of epid gi
tools for risk identification and management
* Toimp icati ies for risk

g and apply risk
analysis to real-world scenarios in South-East Asia

Learning modules Blended approach of the training Evaluation
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N person training (28-30 Apr,2025)

e | application of risk lysis for TADs in practice v
Closing webinar (2 July,2025)
3 Thailand

Methodoloay Foot and Mouth Foot and Mouth :"'Sk assessment of

»>Background Disease Risk Disease (FMD) Risk M',‘:&f;*é

~Hazard Analysis in Backyard Analysis in Java ks
identification Cattle Farms in Island, Indonesia

~Qualitative risk | | Cambodia

(Yulizar Masindo and

(Mr. Koeut Dina and Cut Desna Aptriana)

assessment

and risk Mr. Chav Yoky)

mapping =
~Risk "

management B < £
~Risk s B

Communication = &S Risks: lllegal

importation of live
animals and fomites,

~Discussion and | | Risks: Informal
Summary points | | livestock trade, g
animal movement high density of
Susceptible livestock,

" | | poor biosecurity in
Il ; rSquancy, smaliholder farme

Risks: High number
of backyard farms,
high frequency of
m

Practical application of risk
Closing webinar (2 July,

analysis for TAD
2025)

Methodolo

»Background

»Hazard
identification

~Qualitative risk
assessment
and risk
mapping

~Risk
management

~Risk
Communication

~Discussion and
summary points

Cambodia
Foot and Mouth
Disease Risk

Analysis in Backyard

Cattle Farms in
Cambodia

(Mr. Koeut Dina and
Mr. Chav Yoky)
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Risks: Informal
livestock trade,
animal movement
and communal|
grazing.

Indonesia

Foot and Mouth
Disease (FMD) Risk
Analysis in Java
Island, Indonesia
(Yulizar Masindo and
Cut Desna Aptriana)
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P
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Risks: High number
of backyard farms,
high frequency of
livestock movement

frequency

S in practice :

Thailand

Risk assessment of
FMD SAT1
(Waroonsiri Charoenlarp,
Hathaithip Wannakee,

Rinrada Sangchantip and
Nawarat Ninprapha)

Risks: lllegal
importation of live
animals and fomites,
high density of
susceptible livestock,
poor biosecurity in

smallholder farms




Conclusion/ Discussion
]

* Need to follow up negative reporting

* Reporting FMD through WAHIS Early morning module

 Gaps in active surveillance data collection and analysis

* Low sensitivity of passive surveillance system

* Does current surveillance accurately represent the full

-MD picture in the region?

* Ongoingrisk of new or emerging FMDV strains entering the
region

! SEACFMD
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South-East Asia, China and Mongolia Foot and Mouth Disease (SEACEMD) Campaign WOAH - Asia
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