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ABSTRACT

Infl uenza epidemics occur regularly and prediction of their conversion to pandemics 
and their impact is diffi cult. Coordination of efforts on a global scale to control 
or reduce the impact is fraught with potential for under and overreaction. In light 
of  the 1956 pandemic and more recently the SARS and H1N1 pandemics, the 
public health community took steps toward strengthening global surveillance and a 
coordinated response in keeping with the continuing memory of the tragedy seen in 
1918. The scientifi c, professional, and technical resources of the 21st century are 
now advanced far beyond those then available. The H1N1 pandemic which 
commenced in 2009 progressed differently than predicted; its course was diffi cult 
to predict with any degree of certainty. Public responses to national immunization 
programs against the H1N1 virus have been weak. International movement of 
diseases can lead to creation of new endemic areas and continuous spread such as 
that which happened with West Nile Fever and Chikungunya. The lessons learned 
and the public and political responses to each actual or threatened pandemic will 
serve public health well in dealing with future challenges.

Key Words: infl uenza A (H1N1), infl uenza policy, global infl uenza monitoring, 
pandemic 1918, 1976, vaccination, SARS, antivirals

INTRODUCTION

The fi rst infl uenza pandemic of the 21st century which started in May of 
2009 and swept through the Northern Hemisphere in two waves, receding 
after the autumn of 2009, but still circulating widely, made its mark on the 
history of epidemics.1 This pandemic threat again raised global concerns 
stemming from memories of previous pandemics, principally the 1918 “Swine 
Flu” which killed many tens of millions of people.2,3
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Infl uenza A (H1N1) is the fi rst for which a worldwide response was 
prepared in a coordinated, planned and organised fashion. Some countries 
reacted to the threat of Swine Flu in 1976, and prepared massive immunization 
programs in anticipation of a 1918 type pandemic, but the disease did not 
spread and political and public confi dence in the public health agencies was 
reduced.4

For many other emerging large outbreaks (e.g., infl uenza, AIDS, SARS, 
dengue fever or Chikungunya) during the 20th century, there was little or no 
advanced preparation. SARS was an example of a potential pandemic for 
which the scientifi c community and international public health efforts were 
poorly prepared. It was not until the last wave of the epidemic, in May 
2003, that the fi rst scientifi c articles on SARS were published.5,6 However, 
for infl uenza A (H1N1), in May 2009, less than one month after the initial 
cases presented in the Mexican alert, nearly all the international media as 
well as medical and scientifi c reviews were publishing a fl ood of articles 
throwing light, sometimes contradictory but always useful, on decision-
making at the local, regional and international levels.

Preparations had been made on a global scale for the emergence of a 
pandemic infl uenza of the A (H5N1) avian infl uenza virus that was rampant 
mainly in Southeast Asia in 2006-2007. This virulent strain was much feared 
owing to its rare but dreaded transmission from infected birds to man, and 
high mortality rate (59 percent), with 262 deaths out of 442 reported cases 
(cumulative cases from 2003 to September 2009).7

A new infl uenza A (H1N1) strain emerged from North America, in late 
April 2009, identifi ed subsequently as a potential pandemic. More than 
eight months after it was identifi ed, it was still not known, even very roughly, 
how many people had been affected throughout the world. As many countries 
have stopped counting cases, the proportion of mild or asymptomatic cases 
remained unknown. Most developed countries have taken precautions that 
seem disproportionate in light of the experience in the Southern Hemisphere 
during the Austral winter (June-September 2009).8 Nearly everywhere, 
vaccination priorities were in turmoil. The politicians’ and manufacturers’ 
race against time to produce vaccines seemed to have been won by October 
of 2009.  The fi rst batches were available in the Northern Hemisphere by the 
start of the autumn-winter wave. This wave came earlier than the regular 
seasonal infl uenza. Industrialised countries, in which extensive preparation 
was undertaken for this pandemic, were, therefore, well-prepared, whereas 
the needs of the developing countries were not being addressed.
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THE START OF THE H1N1 PANDEMIC IN APRIL 2009 IN THE 
AMERICAS

A new strain of the infl uenza A (H1N1) virus was fi rst identifi ed in April 
2009 and was soon considered to have pandemic potential. Although a 
signifi cant proportion of people over age 50 showed a residual immunity, 
nobody knew whether they would really be protected. The age distribution 
of H1N1 pandemic cases in the United States population was very similar 
to that for seasonal H1N1 infl uenza recorded over recent years.9 Incidence 
was highest in the 5-24 age group, followed by the 0-4, and then by the 
25-49 and lowest among the mature adults and elderly. 10 The  wave was 
fairly moderate in size but with unusually higher mortality among children 
and young adults than during seasonal infl uenza outbreaks.11 Among the 
very elderly, the mortality was lower than that expected from seasonal 
infl uenza.

At the end of the spring and during the summer of 2009, North America 
experienced an unusually high number of infl uenza cases for the season. 
The virus was then projected into all countries by infected air travellers. 
Fear was raised concerning serious economic consequences for tourism, 
international trade and the possibility of a blockade on air travel for health 
reasons. Reassuring reports on the lack of severity in the great majority of 
cases of infection caused by this virus quickly avoided the suspension of 
fl ights. During the austral winter of 2009, the clinical attack rate (percentage 
of people suffering from infl uenza symptoms) did not appear to have exceeded 
10 to 15 percent in the Southern Hemisphere. However, there are very few 
data on asymptomatic or mildly symptomatic infections in these areas of 
the world.12 In cases where the number of deaths and number of cases are 
known with reasonable precision (New Caledonia, La Réunion, Mauritius 
and New York),13  the mortality directly attributable to the H1N1pdm virus 
was roughly estimated at about 1 in 10,000 clinical cases. Death was usually 
caused by viral pneumonia leading to acute respiratory distress syndrome 
(ARDS) which is a very rare occurrence with seasonal infl uenza (probably 
less than one death in a million cases).13

According to the Centers for Disease Control and Prevention (CDC), 
nearly one third of deaths were found to have had an invasive bacterial 
co-infection mostly caused by pneumococcus.14 In a series of 722 patients 
hospitalised in intensive care units in Australia and New Zealand with 
confi rmed H1N1pdm, 20 percent had bacterial superinfections.15 However, 
indirect mortality, usually recorded by death statistics, had not yet been 
estimated in most parts of the world, although a few countries such as the 
US reported mortality rates above the threshold from October of 2009, 
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through surveillance of pneumonia and infl uenza mortality.16 During 
seasonal infl uenza, less than 10 percent of this indirect excess mortality 
which is statistically estimated is usually identifi ed by clinicians and reported 
in death certifi cates.

In May of 2009, the WHO announced that there had been 30,000 
confi rmed cases of H1N1 pandemic infl uenza, but the same day, the CDC 
estimated around a million cases.17 ,18 In October of 2009, the CDC’s 
estimation of the total number of cases in the US was between 14 and 22 
million, with 63-153 thousand hospitalizations and 2,500 to 6,000 deaths, 
underscoring the very imprecise methods of estimation.19 These are huge 
discrepancies which are well known in the world of offi cial statistics. This 
example is given because the numbers come from what is considered to be 
the most authoritative epidemiologic surveillance body. Everyone is in a 
state of confusion. In France, as in other countries, the “sentinel” doctors do 
not have the means to confi rm the virology of the suspected clinical cases 
that they report via Internet.20 As for developing countries, how can those 
who, for example, do not have offi cial records of births and deaths identify 
the causes of mortality, let alone estimate morbidity during such an epidemic?

1969-2009: THE LONG GAP BETWEEN PANDEMICS

There has been a long gap between infl uenza pandemics during the past 
forty years. The Sentinelles network set up in November of 1984 by 
Epidemiology Centre for Causes of Death (INSERM) and Pierre et Marie 
Curie University, with the support of the Director of Health at the French 
Ministry of Health and the French Institute for Public Health Surveillance, 
monitors, detects and forecasts (over a three week period) changes in the 
course of winter infl uenza outbreaks. Every year, between November and 
March, a unimodal infl uenza epidemic wave sweeps through the whole of 
France. On average, three million clinical cases are examined by general 
practitioners, of about six million infections overall.21,22 These seasonal 
infl uenza outbreaks are closely synchronized on both sides of the Atlantic. 
There is less than a week’s delay between the peak mortality attributed to 
infl uenza and pneumonia in France and in the US.23

Since 1977, seasonal infl uenza has seen the co-circulation of the A 
(H3N2) subtype which emerged in 1968 in Hong Kong, the A (H1N1) 
subtype which re-emerged in 1977 from the former USSR, and Infl uenza 
B. Seasonal infl uenza primarily affects young people (median age around 
25 years old) but mainly kills the elderly (90 percent of deaths in those 
above 75 years old). However, as mentioned above, it is estimated that 
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deaths attributable to infl uenza (primary or secondary cause) account for 
less than 10 percent of excess mortality recorded in developed countries. In 
France, 600 deaths on average are recorded each year by the INSERM, but 
excess mortality related to infl uenza is estimated at 6,000, with the young 
being affected most, both in France and in the US, as compared to the 
predominance of elderly deaths in the usual seasonal infl uenza.24

A similar order of magnitude is given by US mortality data, from which 
a total of 36,000 average annual excess deaths is estimated.25,26 Taking 
direct and indirect causes together, excess mortality caused by seasonal 
infl uenza in rich countries is around one in 1,000 infections.27

The fairly rapidly ageing population in these countries probably accounted 
for a slight increase in these fi gures during the 2000s. The new antiviral 
drugs that have been put on the market as preventive or curative measures 
(oseltamivir and zanamivir) have not yet proved to be a fully satisfactory 
remedy against seasonal infl uenza. Very little research is being carried out 
to try to gain a better understanding of how the virus spreads, in particular 
by ways other than airborne infection. In developed countries, preventive 
measures are focused on vaccinating persons at risk: elderly persons over 
65 and people suffering from certain long-term conditions for whom 
vaccination is recommended.

No country has attempted to prevent the onset of these winter epidemics 
using a mass immunization strategy. In Japan, vaccination of children was 
recommended in the 1970s-1980s until it was stopped without rigorous 
evaluation, despite good arguments that it could be worthwhile.28 CDC 
recommends annual immunization of children from 6 months to 19 years of 
age along with pregnant women and people over age 50, people with 
chronic illnesses, health care workers, people in chronic care facilities and 
other risk groups with seasonal fl u vaccine.29 Between 1969 and 2009, 
during the long period between pandemics, health systems coped, without 
undue problems, with seasonal outbreaks of infl uenza (as well as 
gastroenteritis) that most winters placed strain on the health services, and 
brought about excess direct medico-economic costs and indirect costs in 
terms of sick leave and loss of productivity.
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Fig. 1. Novel H1N1 Confi rmed and Probable Case Rate in the United States, 2009, 
by Age Group.

Source: CDC10 2 009 H1N1 Early outbreak and disease characteristics Available from : http://www.
cdc.gov/H1N1FLU/surveillanceqa.htm

1918-1919: THE QUINTESSENTIAL IMAGE OF A PANDEMIC

Since the bird fl u scare in 2004, there has been considerable speculation 
about the severity of a future infl uenza pandemic which, it is said, could be 
just as deadly as the 1918-1919 infl uenza pandemic. SARS (severe acute 
respiratory syndrome) had already struck in 2003 like a “dress rehearsal”, 
with 8,096 cases detected in 26 countries and 774 deaths.30 Is such a 
comparison justifi ed? It assumes that certain major questions still pending 
have been resolved. What micro-organism caused the 1918 pandemic? 
Sequencing the virus in 2005 provides an answer, but only for the autumn 
1918 wave. The samples used by geneticists all came from patients who 
died in September 1918. The virus responsible for the infl uenza symptoms 
arising in spring and summer of 1918 has not yet been identifi ed. Furthermore, 
sequencing does not reveal anything about the geographic origin of the 
virus.31 ,32 Did it come from China,33 the US or Europe? 2,34 ,35 Was it a “new” 
disease in 1918? Why was it so virulent (Table 1)?36  Why was mortality so 
high among young adults?

The A (H1N1) “Spanish” infl uenza epidemic, the fi rst infl uenza pandemic 
of the 20th century, wrought havoc on the world population between May-
June of 1918 and April of 1919. It killed at least 50 million people, fi ve 
times as many as those who died fi ghting in the First World War. Many 
deaths were the result of secondary bacterial infections (pneumonia, 
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bronchopneumonia) that were particularly serious in those suffering from 
pulmonary pathology (tuberculous patients).37,38 More than 600,000 people 
died in the US directly or indirectly because of the epidemic. The excess 
mortality was about 260,000 in France, nearly 220,000 in Great Britain and 
an equivalent number in Germany during the deadly wave in autumn 1918. 
Average mortality was nearly 2.5 percent in the US and 4 percent in Europe. 
Some “naïve” populations such as the Western Samoans (then controlled 
by New Zealand) suffered terrible mortality (22 percent ).2,39, 

Table 1

Mortality during the three infl uenza pandemics
of the 20th century in the United States

 
Excess mortality during the 

pandemic season (all causes)

Excess mortality: gross for 
100,000 inhabitants (all 

causes)

1918–1919 A(H1N1) ~ 500,000 530

1957–1958 A(H2N2) ~ 60,000 40

1968–1969 A(H3N2) ~ 40,000 18

Source: Yin S.36 Avian fl u and infl uenza pandemics. Washington: Population Reference Bureau; 
2006. 11 January, 2006.

The characteristics of the pandemic are well known: mortality rate 5 to 
20 times higher than expected, high proportion of complications, unusually 
high mortality in the 15-39 year old age group, three successive waves 
within 8 to 9 months, the only infl uenza outbreak of its kind on record.31,40 
It is sometimes said that these infl uenza characteristics were unknown at 
the time.39 In France, however, in 1919, the Préfecture de la Seine started 
publishing statistics on the epidemic in Paris and the War Ministry followed 
suit in 1922.41-43 Apart from the virology aspects (the virus was not identifi ed 
in pigs until 1931 and in man until 1933) and despite reservations about the 
accuracy of the statistics at the time, the descriptive epidemiology of 
“Spanish” fl u was determined almost immediately.

Most historians now attribute the speed of infection to the signifi cant 
increase in maritime and rail transport related to the world war. However, 
the phenomenon was not new. An infl uenza pandemic had swept Europe 
from December of 1781 to August of 1782. Although mortality was low 
(mainly the elderly), the attack rate was very high: three quarters of the 
population of Europe may have been affected. The virus is thought to have 
come from Central Asia and it took eight months to travel the 5,000 
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kilometres that separate the Urals from Portugal.44 I ts journey was greatly 
assisted by the use of rivers and seas (the Baltic and Mediterranean) for 
transport and trade, much more so than by the diffi cult, slower land routes 
(across the Alps and Pyrenees).

The emergence of a new virus was, therefore, associated with the 
expansion of transport due to “globalisation” in the 18th century, or rather 
“Europeanisation”. When he founded Saint Petersburg in 1703, Peter the 
Great wanted the city to open “a window on Europe”, which turned out to 
be only too true in 1781. The connection has only recently been made. 
The idea of the contagious nature of infl uenza fi rst had to be accepted. In 
1781-1782, the scientists of the Enlightenment, who set great store by 
meteorological and climatic explanations, were at fi rst disconcerted by the 
way the epidemic moved east to west, in the opposite direction from the 
prevailing winds. Suspicions arose that infl uenza might be contagious and 
then, in 1889-1890, the propagation of the virus along land and maritime 
routes convinced contemporaries that infl uenza was indeed contagious.44,45

Today, this is the quintessential image of the epidemic: a health crisis as 
well as a socioeconomic crisis, causing massive destruction and massive 
disorganisation. It is a persistent topic in literature: Lucretius, Boccaccio, 
Defoe, as well as nearer-to-home Artaud, Giono, Camus and many others 
have drawn on Thucydides and his famous description of the plague of 
Athens (possibly smallpox, an infectious respiratory disease).46 An epidemic 
not only results in suffering caused by the propagation of an infection, but 
also in the disintegration of power, social structures and customs which 
ensues: “human society in extremis”.47 The Thucydides’ paradigm, whether 
it is real or imaginary, forms the basis for all current anti-pandemic plans.

1957-1958 AND 1968-1970: TOO LITTLE TOO LATE

The 1957-1958 pandemic has been called the fi rst pandemic of the era of 
modern virology,48 a nd when the A (H3N2) subtype emerged in 1968-1969 
causing the third pandemic of the 20th century, virology was a well 
established discipline. Antiviral drugs were mass produced (amantadine 
and rimantadine, since abandoned as viruses became resistant and rare, and 
from which severe undesirable neurological side effects occurred) and 
there were modern intensive care facilities, at least in developed countries.

The   Hong Kong 1968-1970 infl uenza pandemic passed almost unnoticed, 
even though it spread worldwide in less than two years given the already 
signifi cant increase in intercontinental travel.49,50 Hong Kong was the hub 
of air travel to the whole of Asia. The attack rate conformed to the models 
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drawn up in the 1980s (40-50 percent with slightly under half being mild or 
asymptomatic cases) and a mortality rate of 2 to 4 in one thousand. Excess 
mortality in France stood at 30,000 deaths (fi ve times higher than the rate 
for seasonal infl uenza), deaths that then passed unnoticed; they were 
identifi ed retrospectively in a review of the surge of mortality data for the 
heat wave in August of 2003, which caused the premature death of 15,000 
vulnerable elderly persons.51 Retrospective analysis reveals infection rates 
fi ve to six times greater than that for seasonal infl uenza but with moderate 
virulence. H3N2 has replaced H2N2 which has not been identifi ed in 
France since January of 1969, at the start of the pandemic wave.

In 1968, as in 1957, annual vaccination against seasonal infl uenza 
was well established. Technical problems (inadequate monitoring, limited 
production capacity, inadequate clinical test methodology, still unexplored 
strategies for reducing antigen doses) and legal problems (safety standards) 
prevented vaccination from being fully available in developed countries. 
Government action foundered on the logistics and organisation of the 
campaign. In the US, in 1968 as well as 1957, “too little vaccine was 
administered too late.”52 In 1957, 49 million doses were available in the US 
at the peak of the epidemic: only half were used. In 1968-1969, only 
15 million doses were delivered at the peak of the epidemic. The health 
services proved unable to organise themselves in time. Most of these 
obstacles have now been overcome. The problems are now “political and 
economic” and involve either reduction of the time necessary for putting 
products on the market or equity in distributing doses.53 In December of 
2009, social issues surrounding vaccine were also at the height of public 
attention in France, including popular reluctance to mass immunization, 
widespread fear of adverse effects of the vaccine, and circulation of rumours 
on the Internet, including that of a “vast conspiracy” attributed to various 
sources.54,55

1976: THE EPIDEMIC THAT NEVER WAS

The advent of the Asian fl u in 1957-1958 recalled the events of the 1918 
infl uenza pandemic to professional and public attention, appearing as the 
quintessential image of modern pandemics. Subsequent anti-pandemic 
scenarios were largely based on the “1918-like” scenario. Not knowing 
what new measures to take when confronted by the originality of unexpected 
situations, we draw on what Paul Valéry called our “imaginary memories”.56 
This refl ects the reaction of the US government to the outbreak of “swine 
fl u” at the Fort Dix base of the U.S. Army in New Jersey.
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Between January 19th and February 9th, 1976, 230 new recruits between 
17 and 21 years old showed signs of respiratory infection. Thirteen were 
admitted to the hospital. On February 4th, one of the patients died (viral 
pneumonia). The outbreak fi zzled out in February, but the virus was 
identifi ed as the same A (H1N1) subtype as the Spanish infl uenza virus 
which had not been around since 1920.57 Experts became increasingly 
concerned about the co-circulation of the two subtypes, A H1N1 and A 
H3N2. A H3N2 had been dominant since 1968, but would it be able to form 
a barrier against H1N1? Was there a risk of the two viruses merging?48 
Current sources tend to convey a confl icting picture of the learned opinions 
at the time. According to Richard Krause, then Director of the National 
Institute for Allergies and Infectious Diseases (NIAID), in February, 
experts from the CDC, NIAID and Merck agreed that there was a risk of a 
pandemic “perhaps similar to the pandemic of 1918”.

There was considerable alarm.58 Yet, in his  memorandum addressed 
to the White House, Dr David Sencer, Director of the CDC, “specifi cally 
underemphasized the specter of the 1918 pandemic”,59 but nonethel ess 
underscored a “strong possibility” for a pandemic “antigenically related” to 
1918.60 On the other  hand, Dr Walter Dowdle, chief of the virology section 
at CDC at the time the A/New Jersey/1976 subtype was isolated, claims that, 
on the 10th of March, 1976, “the Army provided data to the US Advisory 
Committee on Immunization Practices that confi rmed person-to-person 
transmission of swine infl uenza virus. The single death from swine fl u loomed 
large, although most cases were mild. No one at the advisory committee 
meeting equated the disease potential of this [1976] virus with 1918.”61

What measures should the country take in the absence of tangible signs 
of an imminent epidemic? Experts had diffi culty in quantifying a vague 
possibility. The press and Congress toyed with the image of the Spanish fl u 
and its horrors like a poisonous prophecy. Dr Theodore Cooper, Assistant 
Secretary for Health, made the connection between swine fl u and 1918 in a 
note addressed to the White House. Basing himself on a fashionable theory, 
he wrote that severe epidemics or infl uenza epidemics occur approximately 
every 10 years. In parallel, he sent President Gerald Ford a copy of Epidemic 
and Peace, 1918, by Alfred Crosby – one of the fi rst books, if not the fi rst, 
to describe Spanish fl u from a historical point of view – that was published 
at the time when the fi rst cases occurred.62 Cooper’s father, himself a doctor, 
had told him about certain painful reminiscences such as soldiers burying 
fl u victims en masse in Pennsylvania where he grew up. Events which 
might possibly happen suddenly became a real threat based on past events, 
which he remembered vividly. True-to-life, memories were regarded as a 



Infl uenza pandemics 329

sound basis for predicting the future. Calculating probabilities was never 
part of the decision to launch a preventive mass vaccination campaign in 
1976. “Expertise counts for a lot,” wrote the two historians of swine fl u, 
“but only by way of informing subjective judgement.” In their view, the 
subjective probability (the image of 1918) would “in any case” have won 
the day.60

The vaccination programme was launched in October but stopped 
suddenly in December after 532 cases of Guillain-Barré syndrome occurred 
(25 deaths). The programme covered nearly 25 percent (45 million) of the 
US population. The epidemic petered out, but criticism was virulent. “The 
CDC lost its innocence”, it was said, and with it, its infl uence.60 It would 
experience great diffi culty in recovering. Public opinion and the scientifi c 
community accused it of having overreacted for sordidly political reasons.59 
In the Presidential elections in November, Gerald Ford was defeated and 
Jimmy Carter became the new President. Was it a desperate attempt by 
Ford to re-establish his authority before the elections by a spectacular 
operation? It was said that only two aspects of this episode had anything to 
do with science: the identifi cation of the A-subtype swine fl u in February 
and the confi rmation that an increased risk of Guillain-Barré syndrome was 
associated with the vaccination. Apart from this, “everything else was 
political”.63 The 1976 infl uenza outbreak is, therefore, the fi rst politicised 
historical pandemic, “the fi rst time [the government] had been blamed for 
an epidemic that did not take place”.58 The US strongly encouraged Canada 
to adopt the immunization for swine fl u as well, but Canadian authorities 
deemed it better to wait and see if the epidemic spread out of Fort Dix, and 
just then all immunization was called off when the series of complications 
of the immunization began to appear in the US. 64

WHAT ABOUT THE NEXT ONE?

Can the management of a predicted risk be planned given the scientifi c 
uncertainties described above, in particular relating to morbidity and 
mortality estimates? Much depends on the current pandemic: either the 
health system infrastructures hold, before, during and after the event, 
thanks to the efforts made, or they give way in places because the pandemic 
has medical consequences that are greater than predicted or because its 
impact on the socioeconomic organisation is more severe, undermining 
people’s confi dence. Governments will, in any case, wish to at least 
conserve a high level of vigilance by setting up measures for preparedness, 
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and if possible, to be even better prepared for the next crisis which could be 
just as dangerous for the people as for the economy.

Scientists will also have great scope for new discoveries that they will 
not fail to exploit. The latest pandemic could well transform the “science of 
infl uenza”. It could give us a better understanding of the mechanisms leading 
to mutations and recombinations of infl uenza viruses and it could provide 
real experience of effective barrier measures – in particular vaccination – 
against seasonal epidemics, measures that could be implemented if the 
epidemic recurs and which would allow us to stop a strain with pandemic 
potential at the source. Rapid diagnostic tests would then be available in the 
future to identify the viral subtype.

Interdisciplinary observatories using the most up-to-date information 
could be set up in several places throughout the world, not only in developed 
countries. These “telescopes observing life”, would be able to detect 
epidemics and epizootics. They would provide precise information almost 
in real time on seroprevalence rates, on virulence indicators, on the diversity 
of viruses circulating, and on the distribution of risk factors within the 
population, including those based on known genetic polymorphisms, not to 
mention on the state of perception, beliefs, attitudes and behaviour of 
people exposed to the risk of epidemic.

IT IS A LONG HAUL FROM 2010 TO 2025

There are major gaps in knowledge to be fi lled in the fi eld of viral respiratory 
infections and infl uenza in particular. Little is known about contagion 
mechanisms or the contribution played by touch contamination (i.e., fomites 
such as fl at surfaces, door handles, etc.). There is a lack of rigorous 
evaluation of the effi cacy of surgical masks worn by contagious persons or 
of alcohol-based gel hand sanitizer. The appropriateness, timing, duration 
and social and economic consequences of closing schools have not been 
evaluated. There is little information on the “altruistic” effi cacy of vaccinating 
health personnel65,66; only a few trials have been carried out in retirement 
homes, not all of which were conclusive.67

No trial vaccination has, thus far, been attempted as a barrier against 
any seasonal infl uenza epidemic.68,69 The link between Guillain-Barré 
syndrome and vaccination is still in dispute, not to mention the quantifi cation 
of the risk.70,71 The effi cacy of antiviral drugs for serious cases and for 
reducing mortality has not been satisfactorily evaluated, nor has their mass 
use outside theoretical computer simulations. We do not know what impact 
treatment with preventive doses as post-exposure prophylaxis will have on 
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the emergence of resistant strains. The natural history of infl uenza is still 
largely unknown. What are the determinants of clinical forms of the 
infl uenza syndrome? Little is known about the case mix or the distribution 
of clinical forms related to the infection. Little is known about the viral 
variability.10 Even less is known about the determinants of the severity of 
the infl uenza. Why does Acute Respiratory Distress Syndrome (ARDS) 
occur? Why does secondary invasive bacterial infection occur? Why is 90 
percent of mortality due to seasonal infl uenza not identifi ed by doctors 
(only 10 percent of infl uenza-related deaths are recorded as being caused 
(either primary or secondary) by infl uenza in death certifi cates)? We know 
nothing about the physiopathological mechanisms of this high mortality 
nor the effi cacy of antiviral drugs for preventing or even treating these 
severe cases nor how and when antibiotics can be used in the treatment 
of  complications, or bacterial vaccines in their prevention. Respiratory 
complications of infl uenza are the major causes of death both in seasonal 
and pandemic situations; medical facilities are confronted with ARDS. 
Secondary bacterial invasive infections may mask the primary infl uenza 
infection, and thus may not be identifi ed medically. It is estimated that 
infl uenza is recorded as either the primary or secondary cause of death in 
only 10 percent of infl uenza related deaths.72-74

However, the route is also technological and political. Between 2010 
and 2025, the major international observatories mentioned above may at 
last be set up to monitor the emergence of epidemics. They will be designed 
as a grid covering the whole of the world in the same way as meteorological 
stations and will be linked to a World Health Organisation that is more 
reactive, better informed and equipped with better resources.

THE ROLE OF THE WHO

Governments set great store through vaccination against pandemic infl uenza 
for public health reasons as well as for economic reasons. “Much is riding 
on the success of vaccination – as well as preventing illness and saving 
lives, some economists say that curbing the pandemic could prevent hefty 
fi nancial losses.”75 Beyond this is the competition between the various 
powers for world leadership in the fi ght against pandemic risk – whoever 
successfully manages both the health crisis and the economic crisis will 
prevail. There is, however, another question, of even greater importance.

On the 17th of September, 2009, the United Nations sent Health Ministries 
worldwide the conclusions of a report (ordered in July by the Secretary 
General) in the form of a cry for help. Eighty-fi ve of the poorest countries 
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in the world could not afford vaccines. “The virus could destroy a 
burgeoning economy or democracy,” claimed the WHO, in the purest veins 
of Thucydides’ paradigm.76 In the context of the concomitant fi nancial 
crisis and recession, the WHO is well aware that obtaining the support of 
the rich countries may well prove to be very diffi cult.

The WHO rather lost its way during the 1980s with respect to infl uenza 
policy. Since 1995, it has rebuilt its monitoring and alert systems: the new 
Division of Communicable Diseases was created (1996), the Global 
Outbreak Alert and Response Network was set up (2001) and new interna-
tional health regulations were issued in 2005 (came into effect in 2007) 
which relieve governments of their veto on epidemiological information. 
This new era – a “sort of second birth”77– was demonstrated by its bold 
strategy deployed during the SARS epidemic when a global alert,78 without 
prior agreement from governments, was issued on the 12th of March, 2003, 
along with a travel advisory on the 24th of April, advising against travel to 
Beijing and the Shanxi province in China, as well as Toronto, Canada, 
while there was open confrontation with the Chinese government regarding 
the statistics and the progress of the epidemic.

Today, all governments swear to maintain the closest cooperation 
possible with the WHO. Did Dr Margaret Chang take the trouble to specify 
in her statement of the 11th of June, 2009 that the WHO does not recommend 
any uniform scheme and that the order of the day is “adaptation to the local 
situation”?17 Even so, the old attitudes reappear. “What really matters is 
what individual countries are doing on the ground to tackle the disease – 
and that is not dictated by WHO, but determined by national governments.”79

The slightest attempt by the WHO to take technical control of operations 
is immediately censured: down with “world government”!

Controversial allegations that some WHO advisors have confl icts of 
interest have clouded the public’s perception of the H1N1 pandemic of 
2009.80,81 This may partially explain low rates of uptake of the vaccine 
in  many countries. These issues will undoubtedly affect future policy 
formulation and public attitudes in threatened pandemic situations. Seasonal 
fl u vaccine for risk groups has been accepted as a basic preventive health 
measure in many health systems, e.g., UK. The H1N1 vaccination rate is 
estimated by CDC at 75 million or close to 25 percent of the US population, 
well below fi gures of 114 million for seasonal fl u immunization.82

The pharmaceutical industry also has its own strategy which is different 
from that of the WHO. The WHO asked manufacturers to donate about 
10 percent of their vaccine production to low-income countries (400 million 
doses out of 5 billion). Six manufacturers out of thirty agreed. GlaxoSmithKline 
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and Sanofi -Aventis said that they would donate 150 million doses. Novartis 
said they would consider discounts if necessary but did not offer to provide 
the vaccine free of charge, as a rebuff to Ban Ki-Moon, who, on the 19th 
of May, called on the directors of the pharmaceutical groups for “world 
solidarity,” as well as to Margaret Chan who made the same plea two weeks 
later.

The day after the United Nations press release, nine countries solemnly 
promised to release 10 percent of their stock of vaccines to the WHO.83 Will 
this be enough? Will this come in due time? The world’s vaccine production 
capacity will be insuffi cient in any case, as the WHO well knows. The 
WHO is gambling high on the political question of equity. This will decide 
the leadership stakes during the current pandemic and in the future.

SUMMARY AND CONCLUSIONS

The 1918 Swine fl u pandemic has left an important legacy, much like the 
Black Plague did four centuries earlier. The folk and political memory of 
1918 infl uenced modern virological and epidemiological thinking when 
facing potentially robust if not disastrous epidemics during the latter part 
of  the 20th century. The 1976 non-pandemic which caused a national 
mobilisation in the US with mass immunization resulted in a serious 
reduction in credibility of the public health community and governmental 
action in epidemic control.

Subsequent infl uenza pandemics energised national governments to 
review their public health structure and laboratory support, and encouraged 
international agencies to prepare for possible future infl uenza pandemics, 
especially in their capacity for rapid production of vaccines, in addition to 
the seasonal infl uenza vaccines now accepted as essential to normal public 
health practice. When in May of 2009, the H1N1 infl uenza appeared and 
was declared to have pandemic potential, WHO and national governments 
globally prepared to address the worst case scenarios, taking into account 
millions of possible cases and deaths. In June of 2010, WHO reported that 
the global H1N1 pandemic included some 18 thousand deaths and the virus 
is still circulating, though at much reduced levels compared to those in the 
fall of 2009. Enormous stockpiles of vaccine and Tamifl u went largely 
unused with poor levels of acceptance in the general public and even among 
health care providers. These stocks were then donated or sold inexpensively 
to developing countries.

The role of international cooperation and that of WHO in this pandemic 
needs to be re-examined. The lack of public response to available 
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immunizations points to an important credibility issue, and the sharing of 
available vaccine with developing countries requires international attention. 
It is likely that, after 2010, the experience of H1N1 pandemic infl uenza will 
be passed through a fi ne sieve throughout the world. Although it is diffi cult 
to anticipate the conclusions of this analysis at this stage, it is probable that 
in the future, we will want to be better prepared for the emergence of such 
epidemics. We will not focus solely on the particularly virulent strains such 
as H5N1, rather taking measures against a subtype H1N1 pandemic 
infl uenza that is predominantly benign (apart from a fairly low proportion 
of serious cases) but nevertheless signifi cant at the country scale and able 
to affect health, society and the global economy.
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