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Zoonotic 

Vector-borne Zoonotic H2H Respiratory 
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Southeast Asia’s Encounters With EID 

Dengue  
Endemic in SEA 

Annual average of 2.9million episodes in SEA 

 

Dengue Fever – Sep 2015  

Chikungunya                                                                                                                                                                    

Endemic in SEA 

2009: Thailand – 42,000 cases;                                          

2012: Cambodia – 1,500 cases 

Indonesia  
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Chikungunya – Mar 2015 

Vector-borne 



Wolbachia-carrying Aedes aegypti mosquitoes  

Gravitraps  
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Singapore’s Efforts in Vector-Control 

Programmes  
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Nipah Virus  

Outbreak of 276 cases and 106 

deaths in Malaysia and Singapore  

Streptococcus suis                                       

Case reports in Thailand 

and Vietnam  

Japanese Encephalitis                                                                        

2011: 10,246 cases with 95% from China and India.  

Avian Influenza H5N1  

2003-2015: 410 reported cases; 287 deaths in Indonesia, Vietnam, Thailand, 

Cambodia, Laos and Myanmar  

Leptospirosis                                                                                                                    

Annual estimates in SEA: 266,000 cases and 14,200 deaths   

RESTRICTED  6 

Southeast Asia’s Encounters With EID 

Zoonotic 
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Southeast Asia’s Encounters With EID 

H2H 
Respiratory 

MERS 

Arrived in 

Asia. 1st 

MERS death 

in Malaysia in 

2014. 

Pandemic Influenza H1N1 (Apr 2009 – Aug 2010) 

Worldwide estimated range: 151,700 and 575,400  deaths                                 

… with SEA (and African) countries bearing the 51% of death 

burden  … mostly unreported   

SARS  

2003: 331 reported cases, 44 deaths in Singapore, Vietnam, 

Thailand, Malaysia, Philippines and Indonesia  



Economic Impact of EID                  

on Southeast Asia  
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Dengue  
- SEA: US$950m 

(Healthcare cost alone) 

- Singapore: US$0.85b to 

US$1.15b (healthcare, 

community programmes, 

vector control and 

research)  

Nipah Virus 
- Malaysia: Slaughtering 

of 1.1 million pigs in the 

1998/99 outbreak … 

RM541m national 

economic damages 

 

 

H5N1  
- Vietnam: Culling of 

45million birds ~ 

economic loss: US$118m 

- Thailand: Poultry meat 

exports loss of 

US$554.1m 

 

SARS  

- Collapse of service 
industry which is highly 
reliant on the tourism 
industry of 35million 
tourists annually 

- A shock to demand of 
US$283b for SEA  

$$$$$$$ 
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Capacity 
Building  

Surveillance, 
Detection, 

Diagnostics 
and 

Epidemiology 
Investigation 

Collaborations 
with world-

class institutes  

Global, 
Regional and 
Local Health 
Policies and 
Programmes  
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Myanmar 
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Rapid response teams 
to monitor animal-
disease related 
incidents e.g. poultry-
related cases 

• National reporting system with local clinics, regional 
polyclinics, hospitals and schools  

New BSL3 labs for virus 
sequencing  

New BSL3 labs for 
virus sequencing  

• Lab-on-chip capability for HxNx and High-threat 
BioTerrorism Agent 

Centre for Laboratory 
and Epidemiology  
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Global, Regional & Local Health 

Policies and Programmes 

• National Coordination Committees on 
Communicable Diseases (All) 

Local 

• Regional Multi-Sectoral Pandemic Preparedness 
Strategic Framework 

• South East Asia Infectious Disease Clinical 
Research Network 

• ASEAN Highly Pathogenic Avian Influenza Task 
Force (2004 – 2010) 

• Mekong Basin Disease Surveillance Network 

• ASEAN+3 Expert Working Group on 
Communicable Diseases  

ASEAN / 
Regional 

• Implementation of Recommendations from 
WHO IHR 2005 

• WHO’s Asia-Pacific Strategy on Emerging 
Diseases (2010)  

• Global Health Security Agenda (GHSA) – 2014 

Global 



Closing the gaps … from the Public 

Health Domain    

RESTRICTED  18 

Prevent  Detect  Inform  Respond  

R&D for early 
detection of EID 

Increase access to 
public health facilities 

as a conduit for 
surveillance  

Strategic stockpiles 
of antivirals and 

vaccines.  

Quarantine facilities 
to house infected 

patients 

Increase regional 
coordination and 
timely information 

sharing  

Strengthening 
surveillance 

capacities for timely, 
coordinated 

responses and 
measures  

Upstream 
coordinated research 

with predictive 
analysis tools to 

study the emergence 
of EID with changes 
in socio-economic 

factors 
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Production of 

Livestock  

Altered local 

ecosystems  

Biosecurity of farms 

and wildlife 

Travel and Trade  Urbanization and 

Growing Population  

Access to medical 

drugs 

 

Beyond Public Health …             

Systems Approach Towards EID 



Lab-On-Chip (LOC) 
System  

Microarray + PCR 
technology 

Validated by Battelle 
Memorial Institute – 
2011  

125 gene copies per 
reaction 

Bioterrorism  

with CDC Cat A Agents 
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Nipah virus  

Hantavirus  

Bioterrorism 
Agents  

Francisella 

tularensis; Tularemia 

Yersinia 

pestis; 

Plague 

Bacillus 

anthracis; 

Anthrax 

Ricin;       

Castor Bean 

Variola virus; 

Smallpox 

Ebola virus 

Bioterrorism  
with EID (CDC Cat C Agents) 



Securing Point of Entry at  

Singapore’s Border  
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Biosurveillance 

Detect  

Inform 

Respond 



Biosurveillance 

Detect  

Inform 

Respond 
 

Detects 5 Influenza virus subtypes: 

• 2009 Pandemic Influenza A (H1N1) 

• Seasonal H1N1 

• H3N2 

• H5N1 

• Influenza B virus 
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Bio-Surveillance Programme 
Bio-Surveillance on 

Poultry Livestock 
Bio-Surveillance Programme 



Securing Point of Entry at  

Singapore’s Border  
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Biosurveillance 

Detect  

Inform 

Respond 

Detects 5 Influenza virus subtypes: 

• 2009 Pandemic Influenza A (H1N1) 

• Seasonal H1N1 

• H3N2 

• H5N1 

• Influenza B virus 

Bio-

Surveillance 

on Poultry 

Livestock 

Bio-Surveillance Programme 



Public Communications                        

…a critical tool in Singapore 
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Thank you.  
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