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Overview:
• History
• How did we contain SARS
• Look forward



SARS: the first pandemic of the 21st century  

http://www.nature.com/nature/focus/sars/map.html

5 July
–SARS was contained worldwide



Economic Impact of selected infectious disease outbreaks

Ecohealth Alliance



Hong Kong

SARS outbreak- emerged from southern China

Lancet, 2004

Official index case: Nov 2002  

6 Feb 2003: 218 cases in this province 



Rumours of SARS in early 2003……….

Fujian province in February 11, 2003

2 imported H5N1 cases in Hong Kong

Sale price of a bottle of vinegar:
10 yuan to 1000 yuan

H5N1 pandemic scare:  

Fear factor! 



The Hong Kong outbreak 
AA: Index case
Guangzhou
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SARS

• 11th March 03: 

– 20 HCW in Hanoi

– 23 HCW in PWH, Hong Kong

• 12th March 03: WHO Global alert

• 14th March 03: Canada

• 15th March 03: Singapore, Germany

• 15th March 03: WHO Travel advisory

• 17th March 03: WHO Network of SARS Labs

(1956-2003)



A Novel coronavirus 

is associated with SARS
Lancet

March 2003, Isolation of SARS CoV

Laboratory diagnosis
Epidemiological studies
Clinical management 
etc

Tools for



Koch's postulates fulfilled for SARS coronavirus

• The microbe must be present in every case of the disease

• The microbe must be isolated from the diseased host and grown in 

pure culture

• The disease must be reproduced when the microbe is introduced into 

a non-disease susceptible host (animal)

• The microbe must be recovered from an experimentally-infected host









Newly discovered 

coronavirus as the 

primary cause of SARS!
Nature 2003, 423: 240.



How did we stop the SARS epidemic?  
a) Use of highly non-specific case definitions

Schrag et al., EID 2004



SARS outbreak in hospital settings

Leung et al. Ann Intern Med. 2004

Hong Kong

B) Strict Infectious disease control

WHO

Goh et al., Ann Acad Med Singapore 2006

Lancet 2003

• Prompt guideline on management of severe acute respiratory syndrome (SARS)
• PPE
• Patient management 
• etc



C) Aggressive contact tracing and quarantine policy  
Isolation

School closure



D) Early travel advisory and intensive updates from WHO

23 May: 
HK was removed 
from the list

96 updates within 4 months

Numerous press conferences for general 
public and teleconferences for expert group 
meetings

Transparency and accountability!



E) We were lucky in some sense…..

i) SARS patients were not highly 

infectious in the first week of 

disease onset. 

Peiris et al: Lancet 2003

Poon et al, Clin Chem 2003

https://www.quora.com/What-is-the-most-contagious-disease-on-Earth

ii) SARS-CoV is not highly transmissible 



F) Managed to find the animal source and prompt control measures

May 2003: Banning of selling masked palm civets in China
Aug 2003: The ban was relaxed 
Jan 2004: New human cases, leading to a complete ban of selling masked palm civets
4 laboratory infections in 2003-2004 , one led to a human-to-human transmission. 



Chinese Horseshoe bats as the nature reservoir of 
SARS-like coronaviruses

Lau et al., PNAS 2004
Li et al., Science 2005

All precursor viruses for 
SARS-CoV can be found in 
the same cave at Yunnan
(Hu et al., PLoS Path 2017)

SARS-CoV might be generated by recombination events: 

SARS-like CoVs

SARS-CoV in civet
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2003

2008

20102005

Explosion on coronaviruses of bat origins since 2003

Lancet 2003
Science 2003
J Virol 2005
J Virol 2006
J Gen Virol 2006
J Gen Virol 2008
Studies from other groups at different geographical regions

Wang, Walker, Poon Curr Opin Virol. 2011 



Emergence of MERS-CoV

Chan and Poon mBio, 2013

Camel is an important reservoir for MERS-CoV
Chu et al., EID 2014
Hemida et al., EID 2014
Chu et al., Eurosurveillance 2015
Chu et al., PNAS 2018

Unknown bat host

• 2200 confirmed cases;
• 800 deaths;
• Several hospital outbreaks: 

1 single introduction

181 confirmed cases



• An outbreak killed 24,693 piglets in 

four farms at Guangdong

• The virus is genetically similar to 

HKU2-like bat coronaviruses

• A highly similar virus can also be 

detected in bats in Guangdong 

Province

Nature 2018

Implications: 
• Food security?
• Trading?
• Facility host switching?



WHO R&D Blueprint 

https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi64s66gbzJAhXCoZQKHZcMBV4QjRwIBw&url=https://followtheoutbreak.wordpress.com/page/31/&psig=AFQjCNGeps76nNBE9Oh2T9FPSZNvg12z4Q&ust=1449105651628730
https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi64s66gbzJAhXCoZQKHZcMBV4QjRwIBw&url=https://followtheoutbreak.wordpress.com/page/31/&psig=AFQjCNGeps76nNBE9Oh2T9FPSZNvg12z4Q&ust=1449105651628730


• Preparedness Plan
• Early Case Detection, Surveillance, and Notification
• Infection Control Preparedness
• Laboratory Preparedness
• Clinical Management Preparedness
• Development of Surge Capacity
• Effective Communication Preparedness Plans
• Interdisciplinary/Multidisciplinary Approach     

Lesson learned by Hong Kong

H5N1, 2009 H1N1 pandemic and H7N9



Conclusion
• SARS in 2003 was caused by a zoonotic virus;
• Aggressive measures were used to contain SARS;
• There was a huge investment in pandemic 

preparedness in the SARS aftermath;
• The precursor viruses of SARS-CoV still circulate in 

bats;
• CoVs in bats and other animals continuous pose 

threats to human (health and food security);
• The current MERS outbreak highlights the 

strengths and weaknesses of preparedness plan. 



WHO Network of Laboratories

• Federal Laboratories for Health Canada, Winnipeg, Canada
• Health Canada, Ottawa, Canada

• Public Health Laboratory Centre, Hongkong SAR China

• Prince of Wales Hospital, Hongkong SAR China
• The University of Hongkong, Hong Kong SAR, China

• Institut Pasteur, Paris, France

• Bernhard-Nocht Institute, Hamburg and Johann Wolfgang Goethe 
Universitat, Frankfurt, Germany

• National Institute of Infectious Disease, Tokyo, Japan

• Erasmus MC, Rotterdam, The Netherlands  

• Singapore General Hospital, Singapore
• Central Public Health Laboratory, London, UK

• Centers for Disease Control & Prevention, Atlanta, USA

SARS 

AFDC, Hong Kong




