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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



An illustrative 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
• CSF showed lymphocytic meningitis
• Treated with ceftriaxone, Acyclovir, RHEZ



Progress II

• Fifth hospital day:
– Began to improve spontaneously
– Able to respond to simple commands

• Tenth hospital day:
– Alert and oriented
– Repeat CSF exam normal

• Discharged well on 14th hospital day
• Diagnosis:

– ”Viral encephalitis of unknown etiology”





Patient was called back for serology 
and an MRI review...



Live pork imports from Malaysia 
were banned









Why do we have no licensed 
therapeutics for Nipah, SARS, MERS, 

Ebola, Dengue, Zika…

• Pre-clinical issues – biosafety, animal models
• Clinical trial issues – lack of patients, 

infrastructure
• Ethics and Economic issues – no market L



MMWR 2003;52:18

SARS Spread
rapidly…



Transmission Map of Outbreak of MERS-CoV Infection.

Assiri A et al. N Engl J Med 2013. DOI: 
10.1056/NEJMoa1306742



http://virologydownunder.blogspot.in/2015/06/tracing-mers-cov-cases-in-south-korea.html







Still
nothing 
licensed



SARS was devastating to healthcare workers: 
One of my colleagues died of SARS



The whole of society was affected….



Eventually, after a few months
it was over



Almost came back



Laboratory-associated infection and relative risk of infection, 
compared with the risk among the general population.

Robert A. Weinstein, and Kamaljit Singh Clin Infect Dis. 
2009;49:142-147

© 2009 by the Infectious Diseases Society of America



Molecular diagnostics have allowed 
countries to make large leaps
Biosafety follows



The FDA’s
Animal efficacy
Rule:
2 animals, 
1 a “non-rodent”



Why do we have no licensed 
therapeutics for Nipah, SARS, MERS, 

Ebola, Dengue, Zika…

• Pre-clinical issues – biosafety, animal models
• Clinical trial issues – lack of patients, 

infrastructure
• Ethics and Economic issues – no market L



Whitley RJ et al. 
N Engl J Med 1986;
314:144-149.

Comparison of 
Survival in Patients 
with Biopsy-Proved 

Herpes Simplex 
Encephalitis 
Treated with 

Vidarabine (ARA-A) 
or Acyclovir (ACV); 

P = 0.008.





It worked well in animal models but…



Re-purposed drugs have a long history

http://www.pharmaceutical-journal.com/news-and-analysis/infographics/a-history-of-aspirin/20066661.article





There are ethical
issues



Original Article

A Randomized, Controlled Trial of ZMapp for Ebola 
Virus Infection

The PREVAIL II Writing Group

N Engl J Med
Volume 375(15):1448-1456

October 13, 2016

But good trials can and have been done



Kaplan–Meier Plot of Survival, According to the Two 
Assigned Treatment Groups.

The PREVAIL II Writing Group. N Engl J Med 2016;375:1448-1456



Forest Plot of Absolute Difference between 
Groups in 28-Day Mortality, Overall and 

According to Subgroup.

The PREVAIL II Writing Group. N Engl J Med 2016;375:1448-1456



It pays to be
Prepared



Can antiviral
treatment work?

There are plenty
of skeptics..



History of 
antiviral 
drugs 
approved 
between 
January 
1959 and 
April 2016. 

Erik De Clercq, and Guangdi Li Clin. Microbiol. Rev. 
2016;29:695-747



Virus family, 
morphology, 
and 
transmission of 
HIV, HBV, HCV, 
HSV, HCMV, 
HPV, RSV, VZV, 
and influenza 
virus. 

Erik De Clercq, and Guangdi Li Clin. Microbiol. Rev. 
2016;29:695-747



Antiviral 
drug groups 
for the 
treatment of 
9 infectious 
diseases. 

Erik De Clercq, and Guangdi Li Clin. Microbiol. Rev. 
2016;29:695-747



Mechanisms 
of drug 
actions 
during the 
viral life 
cycle. 

Erik De Clercq, and Guangdi Li Clin. Microbiol. Rev. 
2016;29:695-747





Multiple options that work!

www.thebody.com







Why do we have no licensed 
therapeutics for Nipah, SARS, MERS, 

Ebola, Dengue, Zika…

• Pre-clinical issues – biosafety, animal models
• Clinical trial issues – lack of patients, 

infrastructure
• Ethical and Economic issues – no market L



https://file.wikileaks.org/file/pandemic-vaccine-options-2009.pdf

Inequality is an issue



Access to novel
therapeutics

Is Patent protection
important 

for science???





Of course 
some 
animals 
are more 
equal than 
others!!….
.







Theory aside, what happens when a 
virus emerges? The fear is real…











Oseltamivir vs Influenza

Nicholson et al. Lancet 2000;355:1845-50



There was toxicity reported



Ring
prophylaxis
worked
for 
smallpox



Original Article

Oseltamivir Ring Prophylaxis for Containment of 
2009 H1N1 Influenza Outbreaks

Vernon J. Lee, M.B., B.S., M.P.H., Jonathan Yap, M.B., B.S., Alex R. Cook, Ph.D., 
Mark I. Chen, M.B., B.S., Ph.D., Joshua K. Tay, M.B., B.S., Boon Huan Tan, Ph.D., Jin 
Phang Loh, M.Sc., Seok Wei Chew, B.Sc., Wee Hong Koh, B.Sc., Raymond Lin, M.B., 
B.S., Lin Cui, Ph.D., Charlie W.H. Lee, M.Sc., Wing-Kin Sung, Ph.D., Christopher W. 
Wong, Ph.D., Martin L. Hibberd, Ph.D., Wee Lee Kang, M.B., B.S., M.Med., Benjamin 

Seet, M.B., B.S., M.P.H., and Paul A. Tambyah, M.D.

N Engl J Med
Volume 362(23):2166-2174

June 10, 2010



Summary of the Four Outbreaks of 2009 H1N1 Influenza and Efficacy of Oseltamivir Prophylaxis 
and Other Interventions

Lee VJ et al. N Engl J Med 2010;362:2166-2174



Epidemiologic Data and Model Projections for Outbreak 4, According to Date of Onset of Influenza

Lee VJ et al. N Engl J Med 2010;362:2166-2174



Phylogenetic Relationships among the Viruses Identified during the Four Outbreaks with the Use 
of Whole-Genome Sequencing

Lee VJ et al. N Engl J Med 2010;362:2166-2174



Side Effects of Oseltamivir Prophylaxis

Lee VJ et al. N Engl J Med 2010;362:2166-2174



Conclusion

• Oseltamivir ring chemoprophylaxis, together with prompt identification and 
isolation of infected personnel, was effective in reducing the impact of 
outbreaks of 2009 H1N1 influenza in semiclosed settings





Epidemiologic map of Zika virus transmission and isolation.

Yin Mo, Alferez, Tambyah Br Med Bull 2016;bmb.ldw023

© The Author 2016. Published by Oxford University Press. All rights reserved. For permissions, 
please e-mail: journals.permissions@oup.com



Plotkin S CID 2006;43:S164-8

Congenital Rubella



Infant HIV Infection through Week 1 (Periods 1 and 2 Combined) in All 
Mother–Infant Sets and According to Subgroup.

Fowler MG et al. N Engl J Med 2016;375:1726-1737







https://isaric.tghn.org/





Therapeutic considerations for 
Emerging Viral Infections

• Capacity building in country
• Pre-approved interventional protocols
• Explore all therapeutic options
• Engage all communities especially those most affected



16th Asia Pacific Congress of Clinical Microbiology and Infection

Melbourne Convention Centre
Victoria, Australia

www.apccmi2016.org

30 November – 3 December 2016


