
Emerging Infectious Diseases: 
Predictions for the future

The Nipah virus as a 
prototype....

Paul Ananth Tambyah



Case presentation

• 24 year old pig chaser

• Admitted February 1999

• 4 day history of fever and confusion

• Initial temperature 39C
• Neck stiff, drowsy

• Became comatose

• Treated with ceftriaxone, Acyclovir, RHEZ



Progress II

• Fifth hospital day:
– Began to improve spontaneously

– Able to respond to simple commands

– Intermittently confused

• Tenth hospital day:
– Alert and oriented

– Repeat CSF exam normal



Discharge

• Discharged on 14th hospital day

• Well 

• Diagnosis:
– ”Viral encephalitis of unknown etiology”





Retrospectively diagnosed...



MRI 
reviewed







What is an Emerging Infectious Disease?

• "new, re-emerging or drug-resistant infections 
whose incidence in humans has increased within 
the past two decades or whose incidence threatens 
to increase in the near future." 
– Lederberg et al Institute of Medicine 1992



McKenzie et al EID June 2001



http://www.apec.org/infectious/NoN/Rodier.pdf



Ingredients for a Pandemic...

• Novel virus (preferably zoonotic)
• Able to cross species
• Causes harm to humans
• Able to pass from humans to other humans



Chua KB

Sci American
Aug 1999
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Watch out
for the
Canaries.....



Palacios G et al. N Engl J Med 2008;358:991-998

High-Throughput Sequencing Method



Palacios G et al. N Engl J Med 2008;358:991-998

Propagation of the New Arenavirus in Tissue Culture



Ingredients for a Pandemic...

• Novel virus (preferably zoonotic)
• Able to cross species
• Causes harm to humans
• Able to pass from humans to other humans



Goh K et al. N Engl J Med 2000;342:1229-1235

Transmission Electron Micrograph of Nipah 
Virus



Eaton et al Nat Rev Micro 2006;4:23-35



Nipah virus:
EM appearance

J Clin Virol 2000 Dec;19(3):143-7

Chow VT, Tambyah PA, Yeo WM,
Phoon MC, Howe J



Eaton et al Nat Rev Micro 2006;4:23-35





JID 2007;196



Webby, R. J., Webster, R. G. (2003). Science 302: 1519-1522 

Influenza introductions & pandemics



Gifts from Animals

• Measles Cattle
• Tuberculosis Cattle
• Smallpox Cattle
• Flu Pigs and ducks
• Pertussis Pigs and dogs
• Plague Rodents
• P.falciparum Chickens,?ducks



Ingredients for a Pandemic...

• Novel virus (preferably zoonotic)
• Able to cross species
• Causes harm to humans
• Able to pass from humans to other humans





Clinical Features at Presentation in Patients 
with Nipah Virus Infection

Goh K et al. N Engl J Med 2000;342:1229-
1235



Neurologic
Features:

Goh KJ et al
N Engl J Med 2000 
Apr 27;342(17):1229-35







Lim CC, Sitoh YY, Hui F, Lee KE, Ang BS, Lim E, Lim WE, Oh HM, 
Tambyah PA, Wong JS, Tan CB, Chee TS AJNR2000 Mar;21(3):455-61 

Nipah
MR Appearance





Nipah virus:
Epidemiology

Chew MH et al
J Infect Dis 2000 
May;181(5):1760-3







Ending the Outbreak

• >1.5 million pigs killed
• Industry devastated
• Pork ban in SG continues (!)

Scientific American 1999



Surveillance and unusual events

• An increase in the 
incidence of an outcome

• Example of the pathology 
resident

Jonathan Freeman MD, HSPH
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Ingredients for a Pandemic...

• Novel virus (preferably zoonotic)
• Able to cross species
• Causes harm to humans
• Able to pass from humans to other humans



Emerg Infect Dis 2007;1031-7



Emerg Infect Dis 2007;1031-7

Chain of Transmission
BanglaDesh







Eaton et al Nat Rev Micro 2006;4:23-35



Could we have prevented the 
Singapore Nipah outbreak??



Don't mess with Nature



Preparing for the Next Pandemic

• Work together

• Watch out for those bats


