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Animal & Zoonotic Diseases at our Doorstep
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Malaysia records first
incidence of African horse
sickness

FMT Reporters - 04 Sep 2020, 02:59 AM

Investigations are ongoing to determine
the source of infection in Terengganu.
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Sarawak to go door-to-door
to vaccinate more dogs
against rabies

By Bruno J
April 27,2024 @ 12:45pm

Service no longer available

Since 2017, Sarawak has seen an outbreak of rabies, with
78 cases involving humans recorded, resulting in 71
deaths. - File Pic

THE STRAITS TIMES

Wild boar carcasses in more parts of Singapore test
positive for African swine fever g.

Singapore has seen its first case of Lumpy Skin Disease (LSD) in March 2022, and African Swine Fever (ASF) in February 2023.

Muvarnber 15, 2021
423 Phd GHAT+B
Last Updatesd & rmoaths

R Japan confirms H5N8 strain
' &l in third bird flu outbreak in
& the country

Healthcare & Pharmaceuticals

PR Asia/ Southeast Asia
Bird flu kills 11-year-old girl in Cambodia, first
human case in country since 2014

+ The girl from rural Prey Veng became ill on February 16 and was sent to
hospital in Phnom Penh, where she died on Wednesday

+ Bird flu poses a high risk to children who may be feeding or collecting eggs,
playing with the birds or cleaning their cages

i

| DVSS: Samples from pigs that died in Ng Ngungun confirmed
positive for African Swine Fever

AN

Lumpy Skin Disease confirmed in Sumatra,
raising alert for Australia

T Drr Ross Ainsworth, 03/053/2022 nmn
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Global Avian Influenza Situation

Emergence of A(H5N1) 2.3.4.4b viruses

* In 2020, a specific lineage of A(HSN1) clade 1 !
2.3.4.4b emerged and began fo spread n ~
worldwide aoohy |#= fowie

« Panzootic from 2020-present POUNY | bomestic poutry

« Within Jan 2022 - Sep 2023, over 17,000 . / 1 N
7]
‘I'b |< ‘I’ d |d d o Cat Non-migratory wild birds:
OU reO S repor e WOI’ Wl e g o?th_felids Z‘;’,’,;‘,’,Z’lﬁ{em;iiﬁs% cagles),
8 Viverrids Passeriformes (crows, magpies, myna),
%. Shons marten g?égizllfo%;n:s( g. hero grets)
" Pigs Gruiformes (e.g. coots)

« Unprecedented disease characteristics:

« Rapid expansion of geo%rcphic.ol range into
new regions (Americas, Antarctica)

« Widespread infection of wild birds

« Significant expansion of host range to new avian
species and even mammals

« Outbreaks became year-round (previously
seasonal)

C, mammal species with
reported infections
2003-2019; D, mammal
species with reported
infections 2020-2023.
ivorus  Figures adapted from

L Plaza et al. (2023)

« 2.3.4.4b Is currently the dominant circulating
ineage in most regions of the world




Global Avian Influenza Situation
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Multi-layer Approach to Ensure Animal Health

¥ Pre-Border Border Post-Border
%’. Anficipate and assess Safeguard border biosecurity Prevent, detect, respond,
= upstream risks as part of during the import of live recover, and mitigate
forward defense animals and animal products threats in local animal
into Singanaore nonbulations
o Singapore is a transit 9 Increased likelihood for e Increase in animal/ Scope for closer
point for migratory disease due to global risk wildlife populations, and enhanced
wildlife, and import drivers (e.g., climate establishments, One Health
and export of animals change, international displacements and collaboration
and animal products. trade and travel, including interactions
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Multi-layer Approach to Ensure Animal Health - HPAI example

Pre-border

* Maintaining HPAI free imports through health certificates, source
accreditation, zoning and compartmentalization arrangements

* Horizon scanning — for early detection of overseas disease events

Border

* Border checks via inspection all imports of poultry, birds, eggs and
avian products at the port of entry

* Working with border authorities to curb smuggling of birds and avian
products, at borders and checkpoints

* Sampling and biosurveillance at border

Post-border: Farm biosecurity, biosurveillance, contingency plans, vaccination

* Maintenance of farm biosecurity through licensing conditions and regular inspections
* Sampling and biosurveillance of local bird populations, including wild birds and migratory shorebirds

* HPAI contingency plans (e.g. stamping out)



Key Biosurveillance Functions and Programmes

* Monitor diseases in local animal populations

« NParks centres also serve as sentinels for
biosurveillance
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OPEN Shorebirds wintering in Southeast
Asia demonstrate trans-Himalayan Suspected clinical toxoplasmosis in a
flights 12-week-old puppy in Singapore
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Key Biosurveillance Functions and Programmes

Vector surveillance for ticks, midges, sandflies that transmit vector-borne diseases e.g. African
Horse Sickness (AHS), leishmaniasis, lumpy skin disease

INTEGRATED BIOSURVEILLANCE FOR EMERGING VECTOR-BORNE
DISEASES: FIRST DETECTIONS OF CANINE LEISHMANIASIS IN

| SINGAPORE &«
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EMERGING INFECTIOUS DISEASES
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Volume 28, Number 12—December 2022

Research

Development of Differentiating Infected from Vaccinated Animals (DIVA) Real-Time PCR for African Horse
Sickness Virus Serotype 1
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Disease Investigation and Response

THESTRAITSTIMES =
AVS, NEA investigating

- To detect and characterise emerging animal health threats in Singapore sike n epospirosis

. . . . . Infections among dogs In

- May be complemented with subsequent epidemiological and ecological Upper Thomson area
modelling, and laboratory investigations to guide risk assessment and "

management measures

Newcastle

Rdbbli‘ Haemorrhagic Disease . .
Disease in Layer

Lumpy Skin
Disease in ™
Dairy Cattle
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Elezn ¥ Eom & lasvinz2ng Yran'wasg. Amsu Toh, Chadere _udkh Fenzndoz,

vz, il R LTTTED ] B = [ L REPR PR = [IR B RRIERITIH RS

Fuhlishes: 17 Hay 71051 r.nlhrm!.
-g Yadk SohgT
frarpmd

| . _
COVID-] 9 . . SARS'COV'Z In Zoo On Friday | was akle tc vist one of the two cattle farms in ° ° °
Canine Parvovirus at Animals S ey e Uy i o e African Swine Fever in
cmlmal facilities - —— Wild Boars and Imported
EMERGING INFECTIOUS DISEASES

Frpmd Ndwr it Kades 1 Tarewe T beala

2020 2021 2022 2023

EMERGING INFECTIOUS DISEASES

RN R TR T R e P oty T T
St LI e B himter IF=Leremhbas W3E

Anthrapogenic Transmission ol S4R5-Cov-2 Mmorm Humans La Lions, Singapore, 2021 Has b

Dtection of Alrican Swine Twer Wiras foom Wild Boar, Singapore, 2023

W renng e e, el an T, e e Dng Sharien ribh Eeanten, Slen ) 2a, v Kon Wong, Sioe Swng Shang, Sim Has vap,
wnz K L e i Lt 1a Vv, '|.- big brmme g s a Dhorg STa Ln rg Liae vy Ran
_‘_le S ebae el e s Brad g W ._m.....'f cm: |u+n...muuq,. 1l u.'r Lll:h‘l'rn!n SiosyFzzrg Chawg ez Karrmh DAL
S Thowma A W Snirhaw T & -u... Evak v, 3

[ER | T




Border Biosecurity

Safeguarding border biosecurity during the import of live animals and animal products into
Singapore through import inspection and quarantine

-

' Ld L]
¥ o Animal Quarantine Centre

.........

Tuas Checkpoint ; o
- Changi Animal and Plant

= Quarantine @ Changi
Airfreight Centre

Jurong Port and
Buroh Lane Jetty

10



Border Biosecurity

Animal Smuggling — Bypassing Import Measures

Man jailed for smuggling endangered birds
into S'pore; many eventually died from
cramped conditions Singapore

Py IN FOCUS: How pet shops in Johor offer to
* smuggle animals into Singapore

B ©0000600

It's illegal and puts the welfare of animals at risk, but some sellers in Johor Bahru say they're
willing to smuggle pets into Singapore.

THESTRAITS TIMES SINGAPORE 2 L0GIN

Lorry driver who smuggled animals
from Malaysia into S’pore gets jail; 19
dogs died

11



Global Avian Influenza Situation

Satellite tracking of migratory birds

« Improving understanding of wild bird migratory flyways

« Inform avian influenza viral migration pathways and
potential risks to Singapore

« Augment avian influenza biosurveillance programmes

Common Greenshank B7 . Whimbrel E6
i Common Redshank WU Whimbrel E7
| Common Redshank AQO Whimbrel E8
Common Greenshank B6
Pacific Golden Plover F3
B Common Redshank EP
. Grey Plover B3

Whimbrel E9
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Whole-of-Government (WOG) Biosurveillance

To monitor upstream biorisks in the environment & enhance Singapore’s resilience to public

health threats

/ The joint prioritisation exercise will identify main disease indicators for monitoring based on:
Joint Biorisk

Situational Proactive
o Early Warning

e ele . - * Characteristics of disease
Prioritisation @@_— C\ ; Host and vector characteristics
Assessment Management o Management

T % Expected spread & impact with climate change
Scanning & of Hosts and
Early Detection Mitigation of Biorisk Vectors

I I I
()e Interagency Information Integration t )
v 4

\o Science & Technology

/ Key Knowledge \

Areas:

Genomics & Genetics
Data Assessment

#%

Host & Vector
Biology

¥ <

Modelling, Data Scanning &
Analytics

13



ST 1: Scanning & Early Detection

_reate an early warning system for animal health and zoonotic
_threats

Biosurveillance — pathogens & vectors

« Biosurveillance for early pathogen detection: host (migratory birds),
faeces/water/air surveillance

« Targetted and risk-based sampling (e.g. dead birds, migratory seasons)

7 | « Enhanced vector surveillance e.g. ficks

S « Research and understanding local tick fauna, biting midges and sandflies




ST2: Host and Vector
Management

Strengthen animal host and emerging vector monitoring, control and disease

management

Examples of Initiatives

« Applied targeted field studies in animal hosts,
insect vectors, and pathogens to enhance
current understanding of disease transmission
pathways

« e.9. animal health and vector survey at
animal establishments and quarantine sites

Aol olio o 2F Aicagse [ncursion, fransmission and

Research Article

Modeling Singapore’s First African Swine Fever Outbreak in
Wild Boar Populations

Kelvin Lim (", Wendy Sng, Gordon Tan, Ernest Teo ", and Tze Hoong Chua

Veterinary Health Division, Animal and Veterinary Service, National Parks Board, Singapore, Singapore

Rayson Bock Hing Lim ), Zhan Pei Heng, Kelvin Ho, Kane Koh ", Hwee Ping Lim ",

Legend
@ Unvaccinatad Dogs
¢ Vsconated Doge
Random_osop_10




ST2: Host and Vector ST3: Interagency Information

ST 1: Scanning & Early Detection ST4: Science and Technology

Management Integration

Development of Animal Health Information System

To deliver innovative information solutions and enhance digital connectivity with key animal
stakeholders for improved traceability and monitoring of animal diseases and zoonoses in local
animal populations

* -
Open-source intelligence (e.g.,
international agencies, social
APP media, news) Companion
Animals I ted
Veterinary profession & mporte
= citizen science Ariliele

- - Biosurveillance Data visualisation
= iy
N Soseoy Module
3 One Health Zoological

r Information Animals -

MINIS'IEmEE‘IC-I:EALTH |n1.egraﬁon {AMMAL&. Data analytlcs
l\ YETER MARY

Sinaapore SERVICE
Q@ Srgepo

Agency Cross-sectorial risk

assessment

Vectors Wildlife
(e.g., ticks)

Farm

Animals
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Leveraging technology to strengthen border biosecurity

« Drones and CCTVs for remote inspections — an early warning system for detecting
transboundary animal diseases like African Swine Fever.

« Smart loT collars for home quarantine of dogs and cats
« CCTV / VA monitoring at quarantine centre

© REGION : Asia and the Pacific

RABIES

Preventing rabies and improving
animal welfare thanks to technologies
inSingapore

() ocroser 19,2023

Share on social media: X in

Singapore has implemented strict measures to maintain
its rabies-free status. Dogs imported from lower rabies-

ris; untries are allowed to stay at the home of their
during the quarantine. The Veterinary Services

use'radio frequency technology to monitor dogs, it has

(e o)
l!- !! AA @ rr-asia.woah.org '

Animal Quarantine System
17



Key Biosurveillance Functions and Programmes

One Health collaboration

@ N ONE HEALTH ZOONOTIC DISEASE
PRIORITIZATION WORKSHOP
HEALTH singapore » 19 to 21 April 2023

« One Health oq.encies for cross sectoral working relations to
safeguard public health

« Ministry of Heaqlth, National Environment Agency,
National Parks Board, Singapore Food Agency and
Singapore Water Agency

« Intelligence scans and joint risk assessments of emerging
disease threats

« Zoonofic disease prioritization workshop to prioritise zoonotic
d'58056510f| greatest concern for Singapore for prevention
and control.

 Vector Biosurveillance

Issue 2: September 2023

QOur Story: One Health
Approach to Biosurveillance
and Epidemic Preparedness
in Singapore

1. Biosurveillance in Singapore

2. RiskAssessment on Avian Influenza A(HSN1)

« Disease investigation for leptospirosis

3. Special Feature: One Health Zoonotic Disease
Prioritisation Workshop in Singapore

https://www.moh.gov.sg/resources-

* SI mUlO.hon exercises l1.e. AfFICO n SWI ne Fever' ra bleS a nd statistics/reports/situational-and-risk-assessment-report-for-
avian influenza. one-health-hazards
18



Key Biosurveillance Functions and Programmes

Disease Contingency and Preparedness

To develop and review disease contingency and preparedness plans. To conduct table-top exercises
and drills with internal stakeholders and external partner agencies.

N  v=——=7

HPAI Toblefop

Exercise

NParks-SFA tabletop exercise NParks tabletop exercise for
for Africa Swine Feverin 2021 rabies in 2022

19



Key Biosurveillance Functions and Programmes

Animal Health Outreach Programmes

To safeguard animal health and biosecurity through community partnership and

|
. . |
: An engagement and advocacy lesson for rabies prevention: . Ab t B- d FI * .
. |
; Singapore's Trap-Neuter-Rehome/Release-Manage Programme ~C ou Ir u :
i (TNRM) and mass rabies vaccination . & -
: ) P ry / WHAT IS BIRD FLU? !
1 Kebvin H{.) , Evan Lin', Anhui Lin!, Kelvin Lim', Charlene J Fernandez!, Pamela Lim', Hwee Ping Lim!, Hui Bird flu Is an Infectious disease in birds caused by avian KYRIEREA yBSIA UInge=l I
i Ling Lin', Wai Kwan Wong', Boon Han Teo, Xinyu Teh, Yifan Wang, Toogi Huangfu, Tze Hoong Chua', Ib ?ll‘.r'.!‘l‘;l"h-:n., u may cause mild to severe illness or sudden death in birds. Domestic poultry like .
. Siow Foong Chang', Jessica Kwek', Him Hoo Yap' wamoAl "d SERVICE chickens/are particulactyjvulnetabie: I
! TAnimal & Vieterinary Serdos (AVE), Mational Parks Soond o "I:Z::::T':Y “ x::;mm:mﬁﬁ::ﬁf ?;’ﬂ:r‘;mm:‘rmmdmms bgﬂgmm:ﬁ ::cerelions I
! of pet cats and faeces, or contact with contaminated surfaces. I
I : :
X Safeguards i . - SIGNS IN INFECTED BIRDS :
. public health sk of eneray and anpetite <" 1
1 and animal “ ‘;“J t » Lack of energy and appetite 7 ,"- !
. welfare caregiving 3 H !
! “'E;nbs and wattles '

of chickens tumn
purplish |

: : HOW DOES BIRD FLU
CatOwnership/Limits] SPREAD BETWEEN BIRDS?

. During Transition Period - f[:i“mc( n:,onta;l:i;h nasal and respiratory secretions \J Irf:;e‘ ri;‘:‘i:;!az?‘: 1
), m infected birds Diarthoea i ¥ :
! 2 year . . . . - Direct contact with infected bird faeces coughing and 1
- 2 transition License during this period - Contamination of feed and water sneezing .
1 - j"}_‘ " =rioel to keep all existing pet cats* - Contact with contaminated equipment and humans T . |
I ."J : [./Z/- i~ Q‘:’f}’ = L KEEPING PET BIRDS SAFE " ! .
! A P —al™ s 1.5ep 2024/ " . - I
I FL_\_' qu?\--" ~ ¥ o ‘-_'L-\:. 37 Agg 2026 After Transition Period | - Keep your pet birds away from wild birds and their droppings. .
' P P i . . + Use a bird-proof cage or enclosure with fine wire mesh netting preferably with a roof over the aviary. |
. = b,/ ‘:&‘-93 Y nas 5 10 & A HDB Flats: Private Premises: - Separate all new birds from existing ones for at least 21 days to monitor for signs of illness. .
1 . . . o ¥ Up to 2 cats [and 1 dog Up to 3 cats or dogs, or « fdopt hygiens praciices such as washing hands thoroughly with soap after handling Lirds and thei cagels). i
. e - Do not bring birds back to Singapore without a valid import permit from NParks/Animal & Veterinary Service.
1 i @ Weslern couslal Tzl Gy ‘—-’ of an approved breed) a combination of both I
o N
. = I tasten coastal ik fars WHAT IF MY PET BIRD FALLS SICK OR DIES? .
! T - Immediately bring your sick bird to see a vet. 1

- " " " M « Keep it away from healthy birds. .

1 Mand atory Licensing a nd Microc hlPng + Wash and disinfect the cage regularly while wearing a mask and gloves. 1

. : e L » . - Wear a mask and gloves when disposing of dead birds. Place the bodies in a plastic bag tightly sealed with a rubber !
% Free licences with lifetime validity for sterilised cats during band or cable tie.

e - Adopt hygiene practices such as washing hands thoroughly with soap and water after handling the bird and its cage. I

% Free licences covering transition period for unsterilised cats** IS IT SAFE FOR ME TO COME INTO CONTACT WITH FREE-ROAMING CHICKENS IN SINGAPORE? !
3 Complete pet ownership course before licence applicaﬁon + As a precaution, please avoid touching or feeding free roaming chickens. |

« If you come into contact with free-roaming chickens, you should practise good hygiene habits and wash your
hands thoroughly with soap and water.

* And ensure that the cats’ health and welfare are laken care of

1 Licensing fees apply after Iransition period For more information on bird flu infection in humans, |
. you may refer to the Ministry of Health's website: «
o h ebst .
1 p ANIMAL &
. & Scan to find out more! 3 R . \ VETERINARY I
n D v ¥ i S SERVICE .

PR 1

Sham gt b o rates and avimols of

\ :d ggfé%:if“ nenoaoo L hiips://go.gov.sg/cat-framework Y 5N

ekt o WPk

e e e i o st AR o e i it i A . _




Biosurveillance Research

The biosurveillance research funding initiative seeks to foster transdisciplinary research collaboration through an One
Health framework, by studying key drivers of zoonoses at the animal-human-environment interface in two thematic
knowledge areaqs:

Incursion via animal
movement (e.g. unregulated
trade, migration)

Genomics and Genetics

*  Genome as the critical link among pathogens, hosts and vectors

+ Generate insights info microbiome, genomic & genetic effects on
diseases in animal hosts together with enhanced invertebrate —
vector (iDNA) and environmental sampling (eDNA) for animal
pathogen detection and characterisation

Ecological & Epidemiological
Connectivity

*  Going beyond pathogen discovery to linking pathogens to the wider
urban ecosystem

+ Clarify ecological and epidemiological linkages between animal
hosts, vectors, environment and humans, and environmental and
anthropogenic* influences on zoonoses

*Anthropogenic influences include socio-
behavioural drivers of animal movement,

including unregulated trade of pets and wildlife

spioddns

T

Develop and examine evidence-based upstream mitigation
strategies for zoonoses

21
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HPAI vaccination in Local Birds

* No H5vaccination in farms and other avian establishments during
peacetime

* Biosecurity and regular biosurveillance remain the key measures

* However, H9 vaccination allowed in poultry farms as part of
production disease control

* Limited risk-based H5 vaccination for high-risk species
(Galliformes and Anseriformes) kept in open exhibits

* E.g., swansinthe Singapore Botanic Gardens, peafowls at
Sentosa

» H5vaccines are stockpiled for emergency vaccination of local
poultry farms if the threat of HPAIl is imminent:

* Facilitates more rapid elimination of the virus from the
environment and increases the chance of breaking the infection
cycle should there be an incursion

* Alvaccines are periodically reviewed for their effectiveness against
H5



HPAI vaccination for poultry farms — ongoing review

* Periodic review of H5 vaccination policy for local bird populations during
peacetime and emergency

* Changing HPAI risk with new emerging strains
* Shifts in global attitudes towards vaccination
* Biosecurity and culling alone may not be sufficient for the control of HPAI

* Principal considerations: |
* Impact of vaccination policy L (ETRY
* Trade of poultry and poultry products »d =
* Food safety T &‘
« Conservation of highly endangered species Pource: SA WY NG
 Operationalisation feasibility
* Industry acceptance e.g., cost-benefit

* Availability of effective vaccines against predominant strains

* Biosurveillance strategies to detect HPAI in vaccinated populations, including
laboratory capabilities for DIVA
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HPAI vaccination for imported poultry and pouliry products

* Use of live or live-attenuated HPAI vaccines prohibited in all imported poultry
and poultry products

* Use of other kinds of HPAI vaccines permitted for the following import
situations:

e HPAI vaccines approved by exporting CA
* Poultry products derived from HPAIl-vaccinated poultry
* Day-old chicks exported to Singapore or from HPAl-vaccinated breeders

* Live broilers exported to Singapore, subject to exporting farm meeting key pre-
export requirements, incl. routine biosurveillance and tests, WOAH standards

* Import of ornamental birds vaccinated against HPAI not allowed due to
limited information about HPAI vaccines suitable for non-poultry avian species

* Temporary import restriction of poultry & poultry products for HPAl-infected o, U\
premises with our regionalisation arrangements between exporting countries
and Singapore.
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