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Mortality and Years of Life Lost 
Globally, years of life lost: 
•  51% communicable diseases  
•  34% non-communicable diseases  
•  14% injuries for 14%  
 
Regional variations:  
In high-income countries, communicable 

diseases account for only 8% of years of 
life lost, compared with 68% in low-income 
countries.  

World Health Statistics 2009, WHO 
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Following its extensive consultations, the Panel notes 
that the high risk of major health crises is widely 

underestimated, and that the world’s preparedness and 
capacity to respond is woefully insufficient. Future 

epidemics could far exceed the scale and devastation of 
the West Africa Ebola outbreak. The Panel was very 
concerned to learn that the emergence of a highly 

pathogenic influenza virus, which could rapidly result in 
millions of deaths and cause major social, economic 

and political disruption, is not an unlikely scenario. 
   

Jakaya Mrisho Kikwete  
United Republic of Tanzania  

Panel Chair 
 
   





Peri-urban Slum: Mumbai, India 



http://www.theguardian.com/world/ng-
interactive/2014/aviation-100-years 





 
 

 Ship Traffic Worldwide: Thursday, Feb 11, 2016, 3:50 PM UTC 
World container ship traffic has doubled since 1997 
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Infectious Diseases and Global Impact  

•  The number of deaths or the disability-
adjusted life years (DALY) often don’t tell 
the actual story of the societal impact of 
an infectious disease in the 21st century  

•  What kills us, versus what hurts us, 
versus what worries us, versus what 
scares us is often very different!!!! 
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•  Along with pandemic influenza, smallpox 
WAS the Lion King of human infectious 
diseases for centuries 

•  “There has been no greater medical--or 
humanitarian—miracle in modern times 
than the eradication of smallpox”  

                        David Oshinsky, historian 

•  During the 20th century alone, an estimated 
200 million people died from smallpox 

Smallpox 



Day 3 



Day 5 



Day 9 



Day 13 
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Ebola Vaccine Team B 

•  Wellcome Trust and the Center for Infectious 
Disease Research and Policy (CIDRAP) 
established the Ebola Vaccine Team B in 
November, 2014.  

•  A proactive, science-based approach to 
critically examine the vaccine development 
process, challenge assumptions and identify 
potentially overlooked aspects of all phases of 
developing and delivering Ebola vaccines. 



Ebola Vaccine Team B 

•  Group co-chaired by Jeremy Farrar 
(Wellcome Trust) and Michael Osterholm 
(CIDRAP.) 

•  Included 26 internationally recognized 
subject-matter experts with specific expertise 
in one or more of the areas of vaccine 
development.  



Ebola Vaccine Team B 
•  Formed nine working groups; 

–  Research and development 
– Manufacturing  
–  Safety 
–  Efficacy/effectiveness determination 
–  Regulatory pathways 
–  Ethics 
–  Vaccination strategy 
–  Community engagement  
–  Funding 







Team B Focus: Key Unresolved Issues 
•  Need for a business model to maintain 

industry involvement in Ebola vaccine R&D, 
licensure and deployment  

•  Lack of a comprehensive regulatory 
strategy for Ebola vaccine licensure 

•  Gaps in safety/effectiveness data for 
rVSV-ZEBOV  

•  Need for direct input from African public 
health leaders on how Ebola vaccines 
would be used in Africa to end current 
epidemic and prevent future epidemics 

 





• The current Ebola epidemic is not a “one-off” 
event. 

• Future Ebola (other emerging diseases) 
epidemics are inevitable.  

• The current vaccine R&D, financing and 
manufacturing model is not effective for 
meeting the needs to develop and deploy 
new vaccines for pathogens that cause 
outbreaks of regional critical importance.  

The Need for a Vaccine 
Development Paradigm Shift 
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*Source: WHO, data through Sept. 26, 
2003 

Global SARS Figures* 

Country Cases (% total) Deaths  

China 5,327 (65) 349 

Hong Kong 1,755 (22) 299 

Taiwan 346 (4) 37 

Canada 251 (3) 43 

Singapore 238 (3) 33 

Other 182 (2) 13 

Total 8,098 774 



Guangdong	  
Province,	  
China	  

A	  

A	  

Hotel	  M	  
Hong	  Kong	  

B	  

J	  

H	  

Hospital	  2	  
Hong	  Kong	  

A	  

H	  

J	  

B	  

4	  other	  Hong	  
Kong	  

Hospitals	  

C	  
D	  

E	  

Hospital	  3	  
Hong	  Kong	  

Hospital	  1	  HK	  

Hospital	  4	  
Hong	  Kong	  

2	  family	  	  
members	  

C	   D	   E	  

	  34	  HCWs	  

HCW	  

B	   Germany	  

Bangkok	  

Singapore	  

United	  
States	  

I	  

I	  
L§ 	  

M§ 

Vietnam	  

K	  † Ireland	  K	  † 

37	  HCWs	  	  	  	  	  	  	  	  

HCW	  

	  0	  HCWs	  

28	  HCWs	  

	  156	  	  close	  
contacts	  of	  
HCWs	  and	  
paRents	  

F	  
G	  † 

Canada	  

G	  † 

F	  

4	  family	  	  
members	   10	  HCWs	  

37	  close	  contacts	  

	  99	  HCWs	  (includes	  17	  
medical	  students)	  

	  4	  HCWs*	  

	  3	  HCWs	  

HCW	  

HCW	  

2	  family	  	  
members	  

Unknown	  
number	  

close	  contacts	  

2	  close	  contacts	  

 * Health-care workers; † All guests except G and K stayed on the 9th floor of the hotel.  Guest G 
stayed on the 14th floor, and Guest K stayed on the 11th floor; § Guests L and M (spouses) were not 
at Hotel M during the same time as index Guest A but were at the hotel during the same times as 
Guests G, H, and I, who were ill during this period.  

Chain of transmission among guests at Hotel M     
Hong Kong, 2003 

Data	  as	  of	  
3/28/03	  











The	  MERS	  Transmission	  Model	  



























Source:	  Cowling	  BJ,	  Park	  M,	  Fang	  VJ,	  et	  al.	  Preliminary	  epidemiological	  assessment	  of	  MERS-‐CoV	  outbreak	  in	  South	  
Korea,	  May	  to	  June	  2015.	  Euro	  Surveill	  2015	  Jun	  25;20(25):pii=21163	  
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Aedes aegypti 



Aedes aegypti Distribution in the Americas    
1970 1930's 2015 

Adapted from Gubler, 1998 



Aedes albopictus Female 



Charrel R et al. N Engl J Med 2007;356:769-771 

World Distribution of the Aedes albopictus Mosquito 

	  
 

 

World Distribution of the  
Aedes albopictus Mosquito 

 

































Global Burden of Dengue 

•  Some 2.5 billion people – two fifths of the world’s 
population – are at risk from dengue.  

•  WHO estimates ~ 50 million dengue infections 
worldwide every year 

•  In 2014 there were more than 1,173,000 
reported cases in the Americas 

•  Endemic in more than 100 countries 
•  Explosive outbreaks occur – In 2013, Brazil 

reported over 205,000 cases, in 7 weeks 
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Global distribution of dengue virus serotypes, 
1970 
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Global distribution of dengue virus serotypes, 
2014 



Emergence of Dengue and Dengue 
Hemorrhagic Fever 



































































 Bioterrorism   

•  Anthrax 
•  Smallpox 
•  Plague 
•  Botulism 
•  Viral Hemorrhagic Fever 
•  Tularemia 
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•  The infectious disease problems of the 21th 
century need to be understood from the “new 
world order” in which we live 

•  We must integrate creative imagination and 
scientific data  

•  We have to fix the business model of public 
health, particularly in the areas of vaccine and 
anti-infective R&D through effective use 

•  Tell the truth or find a different line of work; my 
kids and grandkids lives depend on it!  

Opportunities for Success 



“It’s no use saying, ‘We’re 
doing our best.’ You have got 
to succeed in doing what is 
necessary.” 
                                                
                                   Sir Winston Churchill 
  

 



“If  you don’t know where 
you’re going, any road will 

get you there.” 
 

                                                    - Lewis Carroll    



“Are these the shadows of the 
things that Will be, or are they 

shadows of things that May be, 
only?“ 

                      
                              Ebenezer Scrooge 

 


