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Regional FMD situation

Country
Cambodia

No
status

No No
free free free free free free status |[status status

OCP 4 4 4 4 4 4
3 3 3 3 3 3 3

China

Indonesia
Thailand
Malaysia

Mongolia 4 4 4 4 4 4

Myanmar 1 1 1 2 2 2 2 2 2 2 2
Lao PDR 1 1 1 2 2 2 2 2 2 2 2
Vietnam 2 3 3 3 3 3 3 3 3 3 3

Mongolia FMD National plan has been
endorsed May 2025, regained PCP stage 4

! SeEACFMD



FMD outbreak reported in 202924

Reported cased by year
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Temporal trend and changepoints
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A 2017-2022: Period with high n(faiber of reports

A 2021-2023: the number of reports was lower than 2012022
Early 2023: Shift.in the number of reports then the trend declined

Source: Study.onEpidemiological Characteristics, Temporal Change Points, and Spae€&me Clusters of Foot and Mouth
Disease Outbreaks in SEACFMD Region, BeerasakPunyapornwithaya Chiang Mai University



MNumber of Outbreaks

Temporal pattern

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

Source: Study.onEpidemiological Characteristics, Temporal Change Points, and Spae€&me Clusters of Foot and Mouth
Disease Outbvré\ks in SEACFMD Region, @eerasakPunyapornwithaya Chiang Mai University



Distribution direction
Overall: North and south
Thailand: North-East and
South-East

A Indonesia: East and West

e Mean Coordinate
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Characteristics, Temporal Change Points, and

&R . Space-Time Clusters of Foot and Mouth Disease
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FMD outbreak reported 202024
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Outbreak in 2023-2024
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Temporal analysis 2023
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Temporal analysis 2024

Mongolia

.r“‘J © Cluster @ Observed (Outside Cluster) Expected (Outside Cluster) @ Observed (Inside Cluster) — Expected (Inside Cluster)

o > S’ 7.5k

=
i 2
L - China 3 “

Number of Cases




Reported serotypes FMDV:

Serotype O: o ‘ e e s % Ce.
- O/ME-SA/Ind2001e R . ’ ®
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- O/ME-SA/Pan Asia
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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/MESA/Ind2001d

Ind2001d
2015-2017

Report on FMDV O in

Laos in 2015
Batch: WRLFMD/2015/00034

. indicates viruses in this batch

Software: MEGA 6.06

Analysis
ANalysis —--wmemmom e Phylogeny Reconstruction
Scope All Taxa
Statistical Method —-----—-----——--- Neighbor-joining
Phylogeny Test
Test of Phylogeny =---s--eeeeeer --- Bootstrap method
No. of Bootstrap Replications —-—- 1000
Substitution Model
Substitutions Type -—--—-----—----- Nucleotide
del/Method Kimura 2-p model
Substitutions to Include -———- d: Transitions + Transversions

Rates and Patterns
Rates among Sites —-—-—
Pattern among Lineages
Data Subset to Use

Uniform rates
- Same (Homogeneous)

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)

O/BAR/5/2015
O/BARR2/2015
O/BAR/B/2015
O/BARM2/2015

O/BAR/3/2015
O/BAR/4/2015
OfND189/2013* (KM264361)
OfND222/2013"* (KM264364)
O/NEP/6/2013 (KM921854)

OISRL/1/2013
OISRL2/2013

OfIND205/2013* (KM264362)
‘O/NEP/1/2014 (KM921861)

O/NEP/2/2014 (KM921862)

O/NEP/3/2013 (KM921853)

- OINEP/6/2014 (KM921865)

OfIND219/2013" (KM264363)

[ OMNEP/11/2013 (KM921855)

—-— Pairwise deletion O/NEP/12/2013 (KM921856)

Gaps/Missing Data Treatment

Codons Included —-—-——- ——-—- 1st+2nd+3rd+Non-Coding OISRLI6/2014 <
No. of Sites : 642 OISRL/17/2014 Ind-2001
No Of Bootstrap Reps = 1000 O/SRL/5/2014
Only bootstrap values of 70% and above are shown O/SRLA/2014 ME-SA
OISRL9/2014
*, not a WRLFMD Ref. No. OISRLI3/2014
[ o/sRU512014
O/SRL/31/2014
N.J. Knowles, J. Wadsworth & K. Bachanek-Bankowska, O/SRL/32/2014
17 December 2015 OISRL/30/2014
OISRL/29/2014
© The Pirbright Institute OISRLA6/2014
(not to be reproduced without permission) O/SRLT2014
sl |osrusro4
OISRLI28/2014
OISRLI34/2014
OBARM312015
:lOIBAR!MthS
OBARM512015

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

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

ad OITUN/ /2014
O/BHUI3/2009 (KMI21814) i
OIUAE//2008 (KM921876)  Je
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)
s SEA

I —— Y

EA-3
=
e e WA

O/ME-SA/Ind2001d

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

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




O/SEA/Myz98

. GEPs
N Mongolia ° e
2 e
—~__ ,r,//<
° -
China ~
Cambodia |[China |Laos |[Malaysia |[Mongolia|Myanmar|Thailand |Vietham
i _:g“"
) ¥
,’/ fg
‘2/? =

e ~4, Between 2015 and 2018, My®8 was the
oo gl most prevalent

9 ‘H_\, .\girlgapore‘“ Q, P
¥ ) £ Indonesia
& 5

2 N = Ry TR



O/ME-SA/Pan Asia
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Serotype A/ASIA/SeQ’

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

China

TAI/2/2019
TAI/8/2019
TAI/9/2019
TAI/7/2018
TAI/4/2019
TAI/B/2018
TAI/1/2019

e
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TATL/12/2019
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Serotype A/ASIA/Sed7 (20192023)

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

Da Nan¢
"0

0

Number of Casas

)
o,
o,
o,
o,
z
3 ”
2,
2,

Bintulu|
Mukah™ ©




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 . -
Region sensitivity

Preventive Veterinary Medicine

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 o 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-Regional Representation for South-East Asia, World Organisation for Animal Health, Bangkok, Thailand
ARTICLE INFO ABSTRACT , - - 59
[T iaaad g 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 b1 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 sengitivity serotype Asia 1 in South Asia. While vaccines against Asia 1 are still oceasionally used in this region, it is un- |
isease freedom o . : . s
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 illa serotype Asia 1 across eight countries using the scenario tree approach. Two stochastic scenario tree models were B { }
e ceveing 0 oo velnce sttty o P (o evrypes) 0 serorype A3 ey, Comy — 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 B 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 — b
0.07 % at the village level and 20 % at the animal level, the probability of detecting Asia 1 was estimated to be 4% ™ .o A= 0%
0.0 - 6.7 % per country and 14.5 % for the region. The estimated probability of regional freedom from Asia 1 was 4 foa :I FMD &" 50
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, =
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 & 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- vaccine-induced immunity and poor cross immunity between or within

dens through reduced livestock productivity and restrictions on inter- serotypes (Kenubih, 2021; Robinson et al., 2016; Singh et al., 2019),
national trade. While vaccination has historically been key to complicating routine vaccination efforts in a landscape dominated by
eradicating FMD in other regions (Moura et al., 2024), its control in SEA 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.

S — Probability of freedom from footand-mouth disease virus serotype

https://doi.org/10.1016/j prevetmed.2025.106663
Received 25 March 2025; Received in revised form 1 August 2025; Accepted 14 August 2025

A S —— Asia 1 in Southeast Asia, China and MongoligScienceDirect
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Ongoing Projects and studies

)

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

Animal & Vi

Dear ASEAN Member States,

The ASEAN Regional Animal Health Information System (ARAHIS), was launched in 2016, Disease never Ea I’|\/ wa rning mod uIe — Ilmm ediate
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 reportEd/a bsent for some

campaign.

_ : 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 © ngOlng rer}o rts (exce pt|0 n al 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 decommissioned by 31%' December 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. Disease reported as present in the
We will be conductin ion in November 2024 to demonstrate the new functionaliti H 1
olelhe W:HCI; plua(:‘for?: ;Zf: thai\ssvi: beeshared l;tere. S:c:ﬂdayecu fla\?e arlw-'y :u(:es:unzs, Slx_month Iv reports after haV| ng

please do not hesitate to contact Dr. Bolortuya Purevsuren at b.purevsuren@woah.org.

sent a final report declaring it stable

Yours sincerely,
/

New ARAHIS framework
Early warning report (event) using
Br Chang Siow Foong WAMHIS early warning module for
el & Vetenary Seice Disease historically reported as endemic diseases + monthly follow-up
reports

National Parks Board

Singapore present in the six-monthly reports

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

SeEACFMD



FMD historical data analysis

Study onEpidemiological Characteristics, Temporal Change
Points, and SpaceTime Clusters of Foot and Mouth Disease

: : factors
Outbreaks in SEACFMD Region
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Animal Price monitorindPilot study in Thailand

Punyapornwithaya et al. BMC Veterinary Research (2025) 21:427 BMC Veter]nary Research
https://doi.org/10.1186/512017-025-04888-5

Using online public animal price data as

_ blic anima ata as The study found that cattle prices may serve as early
a signal for predicting an increase in animal . )
disease outbreak reports: a pilot study warning signals for FMD outbreaks.
on cross-correlation modeling in Thailand U A crosscorrelation was observed at negative lags of one to
VeerasakPunyapornw}ithayav,Supit(hayaSr\'sawang1,Chah'taJa\'nonthee',WenguiUz,RoneIIoAbiIaiand tWO months’ indicating that increases in Cattle prices tend

o - - to precede outbreaks.
hZSbzéi“;md;:23isp‘!{eﬁ?;’;&'ééfi?éiféﬂES!2n;;:héfés;‘?;af;‘;;ei??ABS,?EEZE“S#&ET&SéTm U Risin g cattl e pri ces C OU| d p oten tiaIIy act as early in diCB.tOI’S

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 f I‘ ' l d F M D tb k I h | d

(LSD), and African swine fever (ASF), as well as animal price data for cattle and pigs in Thailand, were analyzed. Cross- O r I e n I n O u re a- S I n al an .

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 ) I h I b I t f th h d d tb k
patterns, while data from January to September 2024 (extended dataset) were incorporated to evaluate the u e re I a. I I y O I S ap p rO aC e p e n S O n O u re a
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 d H t. d | d m 1 b h 1

for FMD in the primary dataset. An increase in cattle prices during the preceding one to two months (lags of -1 and yn al I l I CS ] re p O r I n g e ayS y an e CO n O I C e aVI O rS .
—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.

i
c:

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 US|ng on||ne pubIIC ammal pr|Ce da_ta as a S|gna| for
predicting an increase in animal disease outbreak reports: a
S s pilot study on cross-correlation modeling in Thailand | BMC
B BMC @i mssmmrrs s Veterinary Research | Full Text

—

mmeamdes(rem(ommhnen(emvmrmemed use s not permitted bystaunorv reguatmumedsme permntedusavmwi\
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Animal movement study plan

From
India/Bangladesh
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UMWG

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

Lao PDRBokeo and Luanjamtha key area
exporting cattle to China

Vietnam Cao Bang province, key area
exporting cattle to China



Risk analysis training

v _w e — : - . With support from
O @Wfor Animal Health w -

27th SEACFMD National Coordinator Meeting - Luang Prabang,

Laos

114} World Organisation for Animal Health (WOAH) and Spanish

animal disease control (2025)
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Objective of the training

* 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
tools for risk identification and management

* Toimp i gies for risk
analysis to real-world scenarios in South-East Asia

Learning modules Blended approach of the training Evaluation

l Training on risk analysis for transboundary

and apply risk
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In person training (28-30 Apr,2025)
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Inaugural webinar (2 Apr,2025)

P | application of risk lysis for TADs in practice :
Closing webinar (2 July,2025)
i Thailand

Methodology %m Risk assessment of
»>Background Disease (FMD) Risk ;,":g::fg
~Hazard Analysis in Java
identification Island, Indonesia
~Qualitative risk (Yulizar Masindo ang
assessment (Mr. Koeut Dina and Cut Desna Aptriana)
and risk Mr. Chav Yoky)
~Risk ih
management B 4§ “
~Risk ety i
Communication = ES Risks: llegal
~Discussion and | | Risks: Informal Risks: High number | | iMPOrtation of live
summary points | | livestock trade, of backyard farms, animals and fomites,
animal movement high frequency of high density of
i susceptible livestock,

" | | poor biosecurity in
. I d rSquancy, smaliholder farme

Practical application of risk

Closing webinar (2 July,2025)

analysis for TAD

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

isks: 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)

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

A Need to follow up negative reporting

A Reporting FMD through WAHIS Early morning module

A Gaps in active surveillance data collection and analysis

A Low sensitivity of passive surveillance system

A Does current surveillance accurately represent the full
FMD picture In the region?

A Ongoing risk of new or emerging FMDV strains entering the
region
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