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“Those who cannot remember the 
past are condemned to repeat it.” 

 
 
 

George Santayana 
The Life of Reason 

Volume 1, 1905 
 



“…even God himself could 
not sink this ship!” 

 
--   Unknown Titanic crewmember to 

embarking passenger Mrs. Sylvia Caldwell 



“…if in the unlucky incident of an individual exposure, 
the public will not be exposed.”2 

– Ron Fouchier, Gain-of-Function Influenza Researcher 

“…the Olympic is unsinkable, and the Titanic will 
be the same when she is put in commission.”1 

 – Edward John Smith, Captain of the Titanic 

1Washington Times, April 16, 1912 
2Royal Society of London Meeting, April 3, 2012 



“…overconfidence seems to have 
dulled the faculties usually so alert.” 

Senator William Alden Smith, 1912 

“Titanic, name and thing, will stand as a 
monument and warning to human presumption.” 

The Bishop of Winchester, 1912 



“We designed an experiment to force the virus [HPAI H5N1] 
to adapt to replication in the mammalian respiratory tract 

and to select virus variants by repeated passage….” 

Herfst S, Schrauwen EJA, Linster M, Chutinimitku S, de Wit E, Munster VJ, Sorrell, 
EM, Bestebroer TM Burke DF, Smith DJ, Rimmelzwaan GF, Osterhaus ADME, 

Fouchier RAM. 2012. Science. 336:1534-1541. 



Treatments and Preventions 
Antivirals 

• M2 Inhibitors 
– Amantadine (Symmetrel) 
– Rimantadine (Flumadine) 
 

• Neuraminidase Inhibitors 
– Zanamivir (Relenza) 
– Oseltamivir (Tamiflu) 
– Peramivir (experimental; 

emergency use) 

? 
de Jong, MD et al. 2005. Oseltamivir Resistance during Treatment of Influenza A (H5N1) Infection.  
N. Engl. J. Med. 2005; 353:2667-2672. 

Hurt, AC et al. 2009. In Vitro Generation of Neuraminidase Inhibitor Resistance in A(H5N1) Influenza 
Viruses. Antimicrob. Agents Chemother. 53(10)4433-4440. 



H5N1 Vaccine 

NIH Recombinant DNA Advisory Committee meeting, January 24, 2013 
http://videocast.nih.gov/summary.asp?Live=12452&bhcp=1 



H5N1 Vaccine – Recap 

To make a new H5N1 vaccine: 

“…it’s going to take 24 weeks [5 ½ months]….” 

“…the pandemic wave would peak before we were able to 
deliver a substantial amount of vaccine….” 

NIH Recombinant DNA Advisory Committee meeting, January 24, 2013 
http://videocast.nih.gov/summary.asp?Live=12452&bhcp=1 
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