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I. INTRODUCTION: 

Classifying pandemics as a Future Global Shock is consistent with considering 
ÃÅÒÔÁÉÎ ÁÓÐÅÃÔÓ ÏÆ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÁÎÄ ÉÎÆÅÃÔÉÏÕÓ ÄÉÓÅÁÓÅÓ ÁÓ ȰÅØÉÓÔÅÎÔÉÁÌ ÔÈÒÅÁÔÓȱ to human 
security as described in the United Nations Development Programme (UNDP) of 1994 
and reaffirmed in the 2003 UN Commission on Human Security. The UNDP 
conceptualizes security as human-centric rather than the traditional state-centric and 
includes protection from the shocks that affect human safety and welfare, such as 
disease, hunger, unemployment, crime, social conflict, political repression and 
environmental hazards.  The consequence of such a definition, as Ole Weaver points out 
(Weaver 2009) ÉÓȟ ȰȢȢȢ ÔÈÁÔ ÁÃÔÉÏÎ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÎÏÒÍÁÌ ÐÒÏÃÅÄÕÒÅÓ ×ÉÌÌ ÎÏÔ ÂÅ ÁÂÌÅ ÔÏ 
offÓÅÔ ÔÈÉÓ ÉÎ ÔÉÍÅȟ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÅØÔÒÁÏÒÄÉÎÁÒÙ ÍÅÁÓÕÒÅÓ ÁÒÅ ÂÏÔÈ ÎÅÅÄÅÄ ÁÎÄ ÊÕÓÔÉÆÉÅÄȢȱ  
In this formulation, the nature of an existential threat depends in part on the particular 
threatened sector.  In considering the traditional national security threat, the survival of 
the sovereignty, territory and physical condition of the nation is at stake; to the 
environmental community, the sustainability of an ecosystem is at risk; to the economic 
sector, survival includes protecting the means of production.  To the medical community 
in general and especially to the public health and infectious diseases sectors, survival 
under a pandemic global shock clearly refers to taking every action to minimize 
morbidity and mortality as well as to minimize the effect of the pandemic on the 
economic, social and political stability of communities, nations and transnational 
organizations.   In this view, analyzing a pandemic future global shock must be informed 
by its effect on a broad range of key resources and critical infrastructure.  Therefore, we 
argue that the global shock to public health in the form of a pandemic is unique among 
global shocks in having profound positive and negative externalities and 
interdependencies.    

 
HIV/AIDS is probably the most well studied pandemic in history. It is frequently 

discussed in the context of securitizing public health issues. This discussion originated 
with the UN Security Council Resolution 1308 (2000) on the Responsibility of the 
Security Council in the Maintenance of International Peace and Security: HIV/AIDS and 
International Peace-keeping Operations, adopted by the Security Council at its 4172nd 
meeting, on 17 July 2000 in which HIV/AIDS was placed squarely in the cross-hairs of 
the security debate.   

 
The wisdom of securitizing certain infectious diseases has been analyzed 

predominantly in the political science literature.  Arguments are made that such a 
process will 1) widen the domain of security thereby weakening the traditional military 
agenda, 2) unnecessarily remove the debate and discussion of policy issues regarding 
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infectious diseases from the biomedical and public health practitioners and place it in 
the hands of the diplomats, the military and possibly even the intelligence community, 
3) focus attention on the needs of the economically and militarily stronger countries and 
not on global health and 4) inhibit rather than encourage infectious diseases data 
sharing among nations ((Maclean 2008); (McInnes and Lee 2006); (Feldbaum 2009); 
(Pereira 2008); (Elbe 2006); (Elbe 2005); (Elbe 2008)).   Securitization of public health 
issues generated a heated international dispute centering on the equitable access to 
vaccines in a multilateral context with respect to a highly anticipated, but fortunately not 
realized H5N1 pandemic.    An excellent review of the events surrounding this dispute 
can be fÏÕÎÄ ÉÎ 3ÔÅÆÁÎ %ÌÂÅȭÓ ςπρπ ÂÏÏË Security and Global Health: Towards the 
Medicalization of Insecurity.  Professor Thomas Pogge (Yale University) has examined 
the philosophical foundations of access to medicines and vaccines in the context of 
human rights and global justice (http://pantheon.yale.edu/~tp4/index.html ).    

 
We recognize the controversy over declaring certain infectious diseases as 

ÓÅÃÕÒÉÔÙ ÉÓÓÕÅÓȟ ÈÏ×ÅÖÅÒ ×Å ÁÇÒÅÅ ×ÉÔÈ $ÒȢ ,ÉÎÃÏÌÎ #ÈÅÎȭÓ ÃÏÍÍÅÎÔÓ ÉÎ ÈÉÓ ÁÄÄÒÅÓÓ ÔÏ 
the Helsinki Process Track on Human Security (Chen 2004):  

 
ȰȣÈÕÍÁÎ ÓÅÃÕÒÉÔÙ ×ÈÉÃÈ ÍÁÙ ÂÅ ÄÅÆÉÎÅÄ ÁÓ ÃÏÎÓÉÓÔÉÎÇ ÏÆ ÈÕÍÁÎ ÓÕÒÖÉÖÁÌȟ 

livelihoods, and dignity. Poor health ɀ illness, injury, disability, and death ɀ are 
critical threats to human security. And of many health problems, those considered 
most germane to human security are health crisis during conflict and humanitarian 
emergencies, infectious diseases, and the health problems of poverty and inequity. 
These three cluster of health problems were selected as being most relevant to 
human security based on four criteria ɀ scale, urgency, intensity, and externalities. 
ȣ %ÓÐÅÃÉÁÌÌÙ ÉÍÐÏÒÔÁÎÔ ÁÒÅ ÈÅÁÌÔÈ ÐÒÏÂÌÅÍÓ ÔÈÁÔ ÃÒÅÁÔÅ ÅÍÅÒÇÅÎÃÉÅÓ ÏÒ ÃÒÉÓÅÓȟ ÓÕÃÈ 
as an epidemic or war. The severity of social and economic impact of disease also is 
ÁÎ ÉÍÐÏÒÔÁÎÔ ÃÒÉÔÅÒÉÏÎȢ &ÉÎÁÌÌÙȟ ÔÈÏÓÅ ÈÅÁÌÔÈ ÔÈÒÅÁÔÓ ÔÈÁÔ ÇÅÎÅÒÁÔÅ ȰÓÐÉÌÌÏÖÅÒ ÅÆÆÅÃÔÓȱ 
onto other problems (and are thus not purely medical problems) are also 
prioritized. Classical examples of health problems with high externalities are 
transmitted infectious diseases. One divergent viewpoint was that health was 
either too broad or too vague to be considered a core aspect of human security. 
Rather, some believed that the military security of the nation state should retain its 
primacy. If human security were to expand the types of threats to be prioritized, 
some stretching of threats to other forms of violence or conflict could be 
considered. But if health, education, and all sorts of other threats are considered 
human security challenges, the concept would lose its meaning, since everything 
ultimately means nothing! 
That is why the Commission established the four criteria for prioritizing which 
ÈÅÁÌÔÈ ÐÒÏÂÌÅÍÓ ÁÒÅ ÌÉÎËÅÄ ÔÏ ÈÕÍÁÎ ÓÅÃÕÒÉÔÙȟ ȣ  4ÈÕÓȟ ÔÈÅ ÃÏÎÃÅÐÔȭÓ ÂÒÅÁÄÔÈ 
should be seen as a strength, noÔ Á ×ÅÁËÎÅÓÓȢ ȣ 
!ÎÏÔÈÅÒ ÄÅÌÉÂÅÒÁÔÅÄ ÉÓÓÕÅ ×ÁÓ ÔÈÅ ȰÓÅÃÕÒÉÔÉÚÁÔÉÏÎȱ ÏÆ ÈÅÁÌÔÈȢ 4ÈÉÓ ÔÅÒÍ ÉÍÐÌÉÅÓ ÁÎ 
implicit effort to argue for higher political and budgetary prioritization for health 
ÁÓ Á ÓÅÃÔÏÒȠ ȰÓÅÃÕÒÉÔÉÚÁÔÉÏÎȱ ÓÕÇÇÅÓÔÓ ÔÈÁÔ ÊÕÓÔ ÁÓ ÄÅÆÅÎÓÅ ÁÎÄ ÍÉÌÉÔÁÒy expenditures 
are prioritized in the concept of state security, so too should health be prioritized 
ÉÎ ÔÈÅ ÃÏÎÃÅÐÔ ÏÆ ÈÕÍÁÎ ÓÅÃÕÒÉÔÙȢ ȣȱ 
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A Look Aheadɂjumping to the conclusions and recommendations of the report:  
 

Four major lessons emerged from the data and risk analyses described in this 
report:  

 
1) there is not sufficient interoperable, globally shared information available in 

real-time about pandemic risk inventories, hazards or threatened segments of the built 
or natural infrastructure,  

2) there is a dramatic lack of forward thinking and planning for the creation and 
distribution of medical countermeasuresɂincluding drugs, vaccines and surge capacity, 
which, in part, arises because of the lack of real-time information,  

3) there is a serious requirement for international harmonization of regulations 
across the pandemic spectrum, and  

4) there needs to be financially sustainable basic research efforts upon which is 
based the preparation, mitigation, response and rebuilding that will be required before, 
during and after a pandemic.    

 
A series of recommendations that address these lessons learned are presented in 

the concluding section of the report. 
 
Historical examples of pandemics  

 
Consideration of the complexities of planning for, responding to, and mitigating a 

pandemic global shock reveal extensive interdependencies, including sustaining and 
protecting national sovereignty, ensuring commercial and economic growth and 
continuity of household activities.  This is not a new problem.  Pandemics have been 
documented from well before the common era (BCE). The Plague of Athens (430 BCE), 
widely believed to have contributed to the fall of the Golden Age of Greece, has been 
attributed to epidemic typhus or perhaps typhoid fever.  The Antonine Plague or the 
Plague of Galen (165-180 CE), attributed to either smallpox or measles, devastated the 
Roman Empire. Perhaps one of the most famous pandemics, the bubonic plague, caused 
by the bacterium Yersinia pestis, started around 540 CE, returned with a vengeance in 
the 1300s and continued in cycles until the 18th century. Cholera, caused by Vibrio 
cholerae, with a pandemic between 1816-1826, is now in its eighth cycle that began in 
1992 with a new serogroup ɀa genetic derivative of the EI Tor serogroup (V. cholerae 
0139 Bengal) that emerged in Bangladesh and has now been detected in 11 countries.  
The WHO reported protracted cholera outbreaks in Angola, Ethiopia, Somalia, Sudan 
and northern Vietnam. An epidemic in Zimbabwe lasted almost 1 year and spread 
throughout the country as well as to Zambia and South Africa with an estimated global 
burden of diseases to be 3ɀ5 million cases and 100,000ɀ130,000 deaths per year. 
(Weekly epidemiological record 26 March 2010, No. 13, 2010, 85, 117ɀ128). 

 
Other documented pandemics have been caused by typhus, measles, smallpox, 

tuberculosis, malaria and yellow fever. In addition to the documented pandemics, 
potential pandemics loom as possibilities including those that might be caused by 
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known infectious agents--the viral hemorrhagic fevers (Lassa, Rift Valley, Marburg, 
Ebola), antibiotic resistant bacteria including Staphylococcus aureus, Enterococcus 
species, Mycobacterium tuberculosis, Serratia marcescens, E. coli, Pseudomonas 
aeruginosa, and Acinetobacter baumannii.  In addition to these known agents, there 
exists on the immediate horizon the dreadful threat of engineered or synthetic 
bioterrorist agents.  While not reaching the level of a pandemic, the spread of a corona 
virus that caused severe acute respiratory syndrome (SARS) can teach a number of 
lessons about disease reporting, the international response and economic consequences 
of a new and unexpected communicable disease.    
 

The 2009 H1N1 influenza pandemic is a rich case study that offers a modern 
context of the risk of a global shock from a pandemic.  It provides an opportunity to 
learn how pandemics are addressed, what works well and what does not, how macro 
socioeconomic trends, such as increasing population, globalization, social networking, 
changing demographics, and interdependencies influence the risk.  Therefore we will 
use the 2009 H1N1 pandemic as the most relevant model on which to build the analysis 
of a Pandemic Global Shock.  

 

Influenza A -- the disease: 

 
Influenza, the symptoms of which were described as early as 412 BCE by 

Hippocrates, causes pandemics approximately every 10-30 years.  The 1889 Asiatic flu 
was followed by the famous 1918 Spanish flu H1N1 pandemic that claimed an estimated 
100 million lives worldwide.  In 1957, an H2N2 pandemic and in 1968 an H3N2 
pandemic caused approximately two million deaths and one million deaths respectively 
worldwide.  

The incubation period for the 2009 H1N1 virus was between 1 and 7 days; virus 
is shed 1 day before the onset of symptoms and persists until symptoms resolve.  
Children, young adults and immunosuppressed individuals shed, or release the virus for 
a more prolonged period.  It is noteworthy, in the context of the global problem of 
antibiotic resistance, that on September 29, 2009 the CDC reported that 22 of 77 fatal 
H1N1 cases had evidence of bacterial coinfection, including 10 cases with S. pneumoniae, 
six with S. pyogenes, seven with S. aureus, two with Streptococcus mitis, and one with H. 
influenzae; four cases involved multiple pathogens. Antibiotic resistance among these 
bacteria is on the rise, which will complicate the planning for any future pandemic.   

 
The influenza A ɀ the virus:  
 
The genetic material in the influenza A virus is composed of 8 segments of 

negative-sense RNA.  Negative sense RNA cannot be directly translated into protein and 
must be converted, or transcribed, into positive-sense RNA by an RNA polymerase that 
is encoded by the virus.  The genome of influenza A encodes 11 proteins, the functions of 
which have been determined.  The HA, or hemagglutinin protein, helps bind the virus to 
the host cell and the NA, or neuraminidase protein, helps the fully formed, infectious, 
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virus escape from the host cell. These proteins account for the defining HxNx 
nomenclature that has now become familiar to the world.  The HA and NA proteins 
change over time and over geographic location.  Both proteins can undergo minor 
mutations, called antigenic drift, creating a subtype of virus that causes seasonal 
influenza disease.   People infected with the new subtype are not completely protected 
ÂÙ ÔÈÅ ÐÒÅÖÉÏÕÓ ÓÅÁÓÏÎȭÓ ÖÁÃÃÉÎÅȢ  )Î ÁÄÄÉÔÉÏÎȟ (! ÁÎÄ .! ÃÁÎ ÕÎÄÅÒÇÏ ÍÁÊÏÒ ÃÈÁÎÇÅÓ 
creating an influenza A virus subtype to which the population has no preexisting 
immunity. The viruses that result from these shifts are associated with pandemics. The 
US National Institutes of Health offers a good description of these genetic processes: 
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Ȱ!ÎÔÉÇÅÎÉÃ 3ÈÉÆÔ 

 
The genetic change that enables a flu strain to jump from one animal species to another, 
including humans, is called antigenic shift. Antigenic shift can happen in three ways: 
 
Antigenic Shift 1  

¶ A duck or other aquatic bird passes a bird strain of influenza A to an intermediate 
host such as a chicken or pig. 

¶ A person passes a human strain of influenza A to the same chicken or pig.  
¶ When the viruses infect the same cell, the genes from the bird strain mix with 

genes from the human strain to yield a new strain.  
¶ The new strain can spread from the intermediate host to humans.  

 
Antigenic Shift 2  

¶ Without undergoing genetic change, a bird strain of influenza A can jump directly 
from a duck or other aquatic bird to humans.  

 
Antigenic Shift 3  

¶ Without undergoing genetic change, a bird strain of influenza A can jump directly 
from a duck or other aquatic bird to an intermediate animal host and then to humans.  

The new strain may further evolve to 
spread from person to person. If so, a flu 
ÐÁÎÄÅÍÉÃ ÃÏÕÌÄ ÁÒÉÓÅȢ  Ȱ 
 
Credit:  This image is in the public 
domain. Please credit the National 
Institute of Allergy and Infectious 
Diseases (NIAID).  Illustrator:  Links 
Studio.  
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II. HOW 2009 H1N1 EMERGED 

The genetic segments of the virus can move between viruses if two or more 
viruses infect the same cell.  With this mechanism, reassortant between human H3N2, 
North American avian, and classical swine viruses resulted in the reassortant H3N2 and 
H1N2 swine viruses that circulated in North American pigs. Then a triple reassortant 
swine virus reassorted with a Eurasian avian-like swine virus that formed the H1N1  

causing the 2009 pandemic. This highlights the need for real-time biomedical information 
including clinical and scientific biosurveillanceɂisolation and sequence determination of 
influenza strains in the animal and human populations in order to stay ahead of the wave 
of any future pandemic.  We return to this in the final section of this report where we 
make recommendations.  
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Immune Protection Against and Evolution of the 2009 H1N1 influenza 

virus ɂreturning to its 1918 roots  
 
A recent study mapped the evolutionary pathway that led to the 2009 H1N1 

subtype that caused the pandemic (Wei, Boyington et al. 2010). The authors of the study 
observed that a vaccine for the 1918 strain of flu protected mice against the 2009 strain 
and conversely, a vaccine for the 2009 flu strain protected animals against the 1918 
strain.  They discovered that the protective antibodies generated by the vaccine, the 
neutralizing antibodies, were directed against a region of the HA protein that is 
remarkably similar in both the 1918 and 2009 strains. This region is quite altered in the 
seasonal flu strains. Antibodies that protect against seasonal flu strains offer no 
protection against the 1918 and the 2009 strains, as would be predicted.  This work has 
significant implications for vaccine development and is an example of the need for ongoing, 
sustainable basic research in emerging and re-emerging infectious diseases in general.  

 A compendium of basic medical research findings on H1N1 can be accessed at 
http://www.niaid.nih.gov/topics/flu/research/basic/Pages/default.aspx .   

 

Declaration of a Pandemic ɂtruth and consequences  

Given the molecular detail that is now known about influenza A, it would seem 
that declaring a pandemic should be the result of a set of direct observations.  However, 
it is not that simple.  In fact, the declaration of a pandemic has profound social, political, 
and economic consequences.  The World Health Organization (WHO) defines a disease 
an epidemic when there are more cases of that disease than normal. A pandemic can 
range from mild to severe with the level of severity possibly changing over time, is the 
geographic extension of an epidemic 
(http://www.who.int/csr/disease/influenza/pandemic/en/ ). According to the current 
WHO guidelines there are six phases of a pandemic, a post peak period and a post 
pandemic period 
(http://www.who.int/csr/disease/avian_influenza/phase/en/index.html ): 
 

http://www.niaid.nih.gov/topics/flu/research/basic/Pages/default.aspx
http://www.who.int/csr/disease/influenza/pandemic/en/
http://www.who.int/csr/disease/avian_influenza/phase/en/index.html
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WHO Pandemic Influenza Phases 
 

Phase Description  

Phase 1 
No animal influenza virus circulating among animals have been 
reported to cause infection in humans 

Phase 2 
An animal influenza virus circulating in domesticated or wild 
animals is known to have caused infection in humans and is 
therefore considered a specific potential pandemic threat. 

Phase 3 

An animal or human-animal influenza reassortant virus has 
caused sporadic cases or small clusters of diseases in people but 
has not resulted in human-to-human transmission sufficient to 
sustain communityɀlevel outbreaks 

Phase 4 
Human to human transmission of an animal or human-animal 
influenza reassortant virus able to sustain community-level 
outbreaks has been verified. 

Phase 5 
The same identified virus has caused sustained community level 
outbreaks in two or more countries in one WHO region. 

Phase 6 
In addition to the criteria defined in Phase 5, the same virus has 
caused sustained community level outbreaks in at least one other 
country in another WHO region. 

Post peak 
period  

Level of pandemic influenza in most countries with adequate 
surveillance have dropped below peak levels; during this period 
additional waves of the pandemic may recur. 

Post pandemic 
period  

Levels of influenza activity have retuned to the levels seen for 
seasonal influenza in most countries with adequate surveillance. 

 

Perceived trouble with the WHO pandemic guidelines:  

The WHO announced the start of the H1N1 pandemic on June 11, 2009 noting 
that the virus quickly spread to 120 countries and territories in about 8 weeks.  
Nevertheless, the WHO came under attack from several quarters accused of succumbing 
ÔÏ ÔÈÅ ÐÒÅÓÓÕÒÅÓ ÏÆ ÔÈÅ ÐÈÁÒÍÁÃÅÕÔÉÃÁÌ ÉÎÄÕÓÔÒÙ ÔÏ ȰÆÁËÅȱ Á ÐÁÎÄÅÍÉÃ ÉÎ ÏÒÄÅÒ ÔÏ ÄÒÉÖÅ ÕÐ 
profits from vaccine production.  This prompted a statement by Dr Keiji Fukuda on 
behalf of WHO at the Council of Europe hearing on pandemic (H1N1) 2009 on 25 
January 2010 emphatically denying that the WHO were improperly influenced by the 
ÐÈÁÒÍÁÃÅÕÔÉÃÁÌ ÉÎÄÕÓÔÒÙ ÁÎÄ ÔÈÁÔ ÔÏ ÌÁÂÅÌ ÔÈÅ ÐÁÎÄÅÍÉÃ ÁÓ ÆÁËÅ Ȱis to ignore recent 
history and science and to trivialize the deaths of over 14,000 people and the many 
ÁÄÄÉÔÉÏÎÁÌ ÓÅÒÉÏÕÓ ÉÌÌÎÅÓÓÅÓ ÅØÐÅÒÉÅÎÃÅÄ ÂÙ ÏÔÈÅÒÓȱ. 
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Many reviews of the response to 2009 H1N1 pandemic are underway  

On April 12, 2010 the WHO began a review of the response to the 2009 H1N1 
pandemic in the context of the 2005 International Health Regulations (IHR, described 
below) with the following three objectives:    
1. Assess the functioning of the International Health Regulations (2005); 
2. Assess the ongoing global response to the pandemic H1N1 (including the role of 
WHO); and 
3. Identify lessons learned important for strengthening preparedness and response for 
future pandemics and public health emergencies. 
 

The review is to be wide-ranging and without preconditions.  Dr Margaret Chan, 
Director-General of the WHO commented, Ȱ7Å ÁÒÅ ÓÅÅËÉÎÇ ÌÅÓÓÏÎÓȟ ÁÂÏÕÔ ÈÏ× ÔÈÅ )(2 
has functioned, about how WHO and the international community responded to the 
pandemic, that can aid the management of future public health emergencies of 
ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÃÏÎÃÅÒÎȣ7Å ×ÁÎÔ ÔÏ ËÎÏ× ×ÈÁÔ ÃÁÎ ÂÅ ÄÏÎÅ better and, ideally, how.ȱ  
The review panel is independent of the WHO and will be chaired by Dr. Harvey Fineberg, 
President, The Institute of Medicine, Washington D.C., USA and is composed of an 
international panel of experts. It is expected that the review committee will advise the 
Director-General and based on the committee's advice, the Director-General will provide 
an interim report to the World Health Assembly (WHA) in May 2010, and a final report 
to the WHA in May 2011.   

 
Several agencies within the US government are initiating reviews of the response 

to the 2009 H1N1 pandemic as well.  
 
The WHO pandemic staging system has also come under criticism for not including a 
severity index.  This was by design because of the correct understanding that there is no 
reliable way yet to predict severity.  The US has prepared a staging system that is based 
on the hurricane warning system that does include anticipated severity.  This is no 
general agreement on which of these two pandemic staging algorithms is most useful.  
 
The U.S. CDC pandemic staging algorithmɂone that includes severity:  
 

On February 1, 2009, the CDC released a staging algorithm or pandemic severity 
index (http://pand emicflu.gov/professional/community/commitigation.html ) 
fashioned after hurricane warning system and uses case fatality ratio as the critical 
driver for categorizing the severity of a pandemic.    These criteria were developed with 
ÔÈÅ ÐÕÒÐÏÓÅ ÏÆȟ ȰȣɉÐÒÏÖÉding) interim planning guidance for State, territorial, tribal and 
local communities that focuses on several measures other than vaccination and drug 
treatment that might be useful during an influenza pandemic to reduce its harm.  
Communities, individuals and families, employers, schools, and other organizations will 
be asked to plan for the use of these interventions to help limit the spread of a pandemic, 
prevent disease and death, lessen the impact on the economy, and keep society 
ÆÕÎÃÔÉÏÎÉÎÇȢȱ 
 

http://pandemicflu.gov/professional/community/commitigation.html
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