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Vector Borne Disease situations

Tick-borne diseases

• African Swine Fever – first reported in Singapore in Feb 2022. No case of infection 
with ASF virus in wild boars and captive suids have been detected since April 2023. 
Singapore made a self-declaration for country freedom in domestic and captive 
wild pigs to WOAH in May 2024. 

• Other diseases – Babesia spp., Anaplasma spp, Ehrlichia spp (Collela et al, 2020)

Sandfly borne diseases
• Leishmaniosis – cases detected in imported and local dogs.

Mosquito-borne disease
• Japanese encephalitis – serological and genetic evidence suggests JEV's presence in the local fauna (Lim et al, 2022).
• Other diseases – zoonotic malaria (Plasmodium knowlesi) in macaques (Li et al, 2021).

Other diseases facilitated by vectors [e.g., flies]
• Lumpy Skin Disease – first reported in local dairy cattle in Mar 2022. No new cases as of Dec 2022. 

Colella, V., et al (2020). Zoonotic Vectorborne Pathogens and Ectoparasites of Dogs and Cats in Eastern and Southeast Asia. Emerging infectious diseases, 26(6), 1221–1233.
Lim, M. J., et al (2022). Isolation and Genetic Characterization of Japanese Encephalitis Virus Two Decades after Its Elimination in Singapore. Viruses, 14(12), 2662. 
Li, M. I., et al (2021). Prevalence of simian malaria parasites in macaques of Singapore. PLoS neglected tropical diseases, 15(1), e0009110.
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Detection capabilities

Disease Agent detection Antibody detection

Leishmaniasis PCR & sequencing, Real-time PCR Rapid ELISA, IFAT

Piroplasmosis
PCR & sequencing

(Babesia/ Theileria/ Cytauxzoon spp.)
IFAT, cELISA

Rickettsial diseases
PCR & sequencing, Real-time PCR
(Ehrlichia/ Anaplasma/ Rickettsia spp.)

Rapid ELISA, IFAT

Lyme disease
Real-time PCR 

(Borrelia burgdorferi sensu lato)
Rapid ELISA

Malaria PCR & sequencing -

African Swine Fever PCR & sequencing, Real-time PCR ELISA

African Horse Sickness Real-time PCR ELISA

Bluetongue Real-time PCR ELISA

Lumpy Skin Disease PCR & sequencing, Real-time PCR -
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Biosurveillance and Response to Vector Borne Diseases – 
African Swine Fever

Two adult ticks (1 female (left) and 1 male (right)) 
were obtained from the wild boar carcass and 
identified as Dermacentor auratus ticks by DNA 
barcoding. ASFV was detected in tick samples by real-
time PCR but not by next generation sequencing. 

Gross examination of wild boar carcass 
(Sus scrofa)

Investigation did not demonstrate evidence of 
involvement of Ornithodoros ticks in ASF transmission. 

Significance of D. auratus tick in ASFV transmission in Singapore remains to be determined. 
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Environmental control and monitoring of susceptible animal 
populations during Lumpy Skin Disease outbreak (2022) 

Susceptible zoological 
species

Preparedness measures during African Horse Sickness 
outbreak in Malaysia and Thailand (2021)

Stomoxy calitrans

Index case of lumpy skin disease in dairy farm

Biosurveillance and Response to Vector Borne Diseases – 
African Horse Sickness and Lumpy Skin Disease

Monitoring for biting midges at equine 
establishments Vector proofing isolation stables 
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Biosurveillance and Response to Vector Borne Diseases – 
Canine Tick-Borne Diseases

Outreach materials at dog runs

Prevention Measures Biosurveillance in Free-Roaming Dogs and Multi-Animal Establishments
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Biosurveillance and Response to Vector Borne Diseases – 
Emerging diseases 

Spatial distribution of Babesia 
detections in either pangolin or 
tick in Singapore

Sandfly surveys at sites where infected free-roaming 
dog was located (left) and nature reserve (right)



Regional workshop on Vector Borne Disease for Asia and the Pacific 2024

Challenge and possible solutions 

Challenges for VBD biosurveillance and response Possible solutions

Insufficient local capabilities in vector biology (incl. 
taxonomy) and ecology, particularly for emerging 
vectors such as ticks, sandflies and biting midges 

• Collaborating with overseas researchers, including 
establishing a regional network 

• Enhancing local research ecosystem
• Capability building in staff
 

Insufficient awareness in stakeholders (e.g., medical 
and veterinary) in emerging vector-borne diseases 

• Enhancing stakeholder engagement and education, 
including citizen engagement

Insufficient integrated monitoring of vectors and 
vector-borne diseases with environmental risk drivers 
(e.g., climate change, land use changes) to allow 
better forecasting and planning

• Enhancing interagency One Health collaboration 
• Collaborating with research institutes for basic and 

applied research 
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Collaboration with other sectors under One Health approach 
The Whole-of Government Biosurveillance Framework was developed in 2022 with other One Health Agencies, to 
monitor upstream biorisks in the environment and to enhance Singapore’s resilience to public health threats arising from 
climate change and other risk drivers. Vector biology is one of the areas identified to build up capability in.

Biosurveillance Research Programme under the 
Research, Innovation and Enterprise 2025 Plan, 
leveraging interdisciplinary research to track 
pathogens and study their behaviour in animal 
hosts and vectors

Continued collaboration in 
integrated biosurveillance 
for vector-borne diseases 

and vectors
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Challenge and possible solutions to strengthen the collaboration

Challenges for One Health collaboration Possible solutions

• Cross-sectoral data sharing and integration (e.g., 
human-animal-environment) 

• Establishing common frameworks, protocols, and 
use cases for horizon scanning, surveillance or 
research among One Health agencies

• Creating platforms for knowledge sharing and 
curation among One Health agencies 

• Intersectoral response for vector-borne diseases • Establishing and refining joint response plans
• Conducting joint simulation exercises 
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Thank you

Dr Kelvin Ho

Deputy Director (Biorisk and Biosurveillance)                  
Animal & Veterinary Service                                                                             
National Parks Board

Kelvin_Ho@NParks.gov.sg
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