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In preparing for battle, I have always found that plans are useless,
but planning is indispensable. — Dwight D. Eisenhower

T

he debate about the management of pandemic
(H1N1) 2009 is heating up as a number of government-appointed committees and private interest
groups start to make their assessments available.1–8 On one
hand is concern that the severity of the pandemic was overestimated and resources were wasted;1,2 on the other hand
are criticisms that a necessary immunization program was
woefully inadequate and plagued by confusion.5
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Was the pandemic overhyped?
A report published by the Council of Europe Directorate of
Communication1 claims that the guidelines issued by the
World Health Organization (WHO), European Union agencies and national governments led to “unjustified scares and
fears about the health risks faced by the European public.” An
article2 published in the BMJ alleged that some of the experts
advising the WHO on the pandemic had declarable financial
ties with drug companies that were producing antivirals and
influenza vaccines. The article claimed that as a result, the
WHO was unduly influenced to declare a pandemic and to
exaggerate its potential severity, both of which resulted in
“billions wasted on a swine flu pandemic that never came.”
Whether there is substance to these allegations is being
investigated by the WHO pandemic review committee
chaired by Dr. Harvey Fineberg, president of the United
States (US) Institute of Medicine. As to severity, there is no
doubt that the pandemic of 2009 was associated with substantially lower mortality than the 1918 and 1957 pandemics. The
case-fatality rate for symptomatic illness was estimated to be
0.05% in the US9 and 0.03% in the United Kingdom (UK).10
By comparison, the case-fatality rate in 1918 was estimated at
1%–3%. However, accurately judging the total mortality is
difficult. As of June 2010, the worldwide count of deaths
caused by laboratory-confirmed pandemic H1N1 influenza
was just over 18 000.11 This count is millions less than that
associated with the pandemics of 1918, 1957 and 1968, and
substantially less than the estimated number of deaths associated with seasonal influenza epidemics. Because influenza
testing is rarely performed, however, global estimates of mortality for historic pandemics and seasonal influenza must be
based on statistical attribution of excess all-cause mortality
rather than on laboratory-confirmed cases. Even during the
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Key points
•

Although the rate of death was lower than had been
predicted initially, the numbers of cases of pandemic
(H1N1) influenza, of hospitalizations and of years of life
lost were substantial.

•

Previously recognized at-risk groups suffered most.

•

The communication of risk to the public failed.

•

Immunization may not be a magic bullet, but it will
continue to be an essential component of future
preparedness planning for pandemics.

•

The pandemic (H1N1) 2009 experience offers important
lessons that may help us to prepare for future influenza
outbreaks and other emerging infectious diseases.

pandemic of 2009, testing was not readily available in many
countries. In other countries, criteria for testing were tightened as laboratories became overwhelmed with requests.
Research published by Viboud and colleagues12 suggests
that the first waves of the 2009 pandemic may have been
more severe than is widely perceived. Using standard methods to estimate deaths caused by influenza during the first and
second waves of the 2009 pandemic in the US, the authors
estimated the number of deaths from pandemic H1N1
influenza in the US to be between 7500 and 44 000, which is
within the same range as the number of deaths caused by seasonal influenza and as the official estimates by the Centre for
Disease Control and Prevention.13 However, when the authors
estimated years of life lost, the numbers were substantially
higher. This effect occurred because deaths from the pandemic of 2009 were skewed toward younger ages than deaths
from seasonal influenza. During the pandemic, more than
three-quarters of cases occurred among people younger than
30 years of age, with a peak among those aged 10–19 years.14
The relative sparing of adults older than 60 years of age was
probably a result of previous exposure to viral strains with
similarities to the new virus.15 The result of this change in epidemiology was that, using the conservative estimate of 7500
deaths, the estimated number of years of life lost was 25%
greater than during a usual influenza season.9 If the higher
estimate (44 000 deaths) is used, the estimated number of
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years of life lost due to pandemic 2009 influenza was three to
four times higher than in a virulent H3N2 season, five times
higher than in seasons with predominant seasonal H1N1 or
influenza B viruses, and approximately the same as the number of years of life lost during the 1968 pandemic. All of us
should wait to answer the question about whether the pandemic was overhyped until better data are available from
around the world on the actual burden of disease attributable
to this virus in 2009–2010. Even then, opinions are likely to
vary widely.
There was substantial morbidity and mortality, not unexpectedly, in patients with underlying conditions that are associated with complications from seasonal influenza. Pregnant
women (especially those in the second or third trimester),
women less than two weeks postpartum and patients with
immunosuppression or neurologic disorders were overrepresented among those with severe infection with the pandemic
H1N1 2009 virus.16–18 Although pregnant women represent
only 1%–2% of the population, among patients with H1N1
virus infection, they accounted for up to 7%–10% of hospitalized patients, 6%–9% of patients in intensive care units and
6%–10% of patients who died.17 Among patients with severe
or fatal pandemic H1N1 influenza, severe obesity (body mass
index ≥ 35) or morbid obesity (body-mass index ≥ 40) has
been reported at rates that are higher by a factor of 5 to 15
than the rate in the general population.17
In certain disadvantaged groups, including indigenous
populations of North America and the Australasia–Pacific
region, rates of severe infection with pandemic H1N1
influenza increased by a factor of five to seven.17,18 Factors
that may have contributed to this trend include crowding,
increased prevalence of underlying medical disorders and of
alcoholism and smoking, delayed seeking of or access to care,
and possibly unidentified genetic factors. Aboriginal status,
the presence of coexisting conditions and delayed receipt of
antiviral therapy were independently associated with severe
disease in a Manitoba study. Aboriginal people accounted for
215 (37%) of the confirmed infections and 65% of the 45
severe cases in Manitoba.18

A massive immunization program
The Public Health Agency of Canada purchased 50 million
doses of pandemic H1N1 influenza vaccine on behalf of the
provinces, territories and federal populations, in order to be
able to vaccinate every Canadian who wished to be vaccinated. At the time when the contract had to be signed in June,
limited data were available on severity of illness. Judging
whether a pandemic is severe or not requires distinguishing
between case-fatality rates of approximately 1% and 0.1% —
something the best surveillance systems in the world were
unable to deliver in the first two months of the pandemic. In
addition, it was impossible to judge whether one or two doses
of vaccine would be required for protection. Finally, the
WHO requested that countries order adjuvant vaccine to maximize the amount of vaccine available for the world.
However reasonable the initial precautionary decision to
order 60 million doses of adjuvant vaccine was, subsequent

decisions and problems resulted in the wheels falling off the
immunization cart. The vaccine could not be made quickly
enough to protect Canadians from the second wave, the complexity of delivering vaccine was badly underestimated, and
attempts to deliver rapid public education about vaccination
with an adjuvant vaccine failed.
Although the standard estimate for vaccine production is
six months and the first three million doses of vaccine
became available almost six months to the day from initial
recognition of the pandemic, it had been hoped that vaccine
production would be substantially faster. A brief but valuable
period was lost because production of the adjuvant vaccine
for H1N1 began only after completion of the seasonal vaccine
manufacture. This delay, combined with the fact that the second wave began in October (week 36) meant that substantial
supplies of vaccine could not be delivered until the second
wave was well under way.19
To further complicate the situation, uncertainty and limited
communication about vaccine supply hampered local and
provincial coordination of delivery. Until week 40, the federal
government projected that vaccine would become available in
mid-November (week 44). However, during week 40, health
units across Canada were told to be ready to start vaccination
programs during week 42. Local health authorities were now
charged with getting the vaccine into the arms of Canadians,
which was a Herculean task given such short notice and was
further complicated by ongoing uncertainties about the weekto-week availability of vaccine. Public health units had two
weeks to recruit and train health care workers and to ensure
the availability of previously identified sites that could
accommodate large clinics and refrigeration trucks to store
the vaccine.
To make matters worse, the vaccine was being shipped in
500-dose boxes, substantially complicating local delivery. In
Ontario, for example, where family physicians usually provide the great majority of influenza vaccinations, most offices
do not require 500 doses of vaccine, resulting in either
wastage if they did order it, or compromise of delivery if they
did not. The need to mix vials of 10 doses at a time and
deliver all 10 within a 24-hour period further complicated
administration. Finally, the not-unreasonable desire of the
provinces and federal government to track vaccine use
(despite the prior almost complete absence of electronic
recording of vaccination in public health clinics and physician
offices across Canada) created an overwhelming and confusing mass of paperwork.
Logistical issues in vaccine delivery resulted in provinces
and local health units making different decisions about vaccine provision. Even recommendations by the Public Health
Agency of Canada itself were seen to be confusing, with clear
messages about the need to first vaccinate high-priority
groups mixed with messages that vaccine would be available
to every Canadian who wished it. Because vaccine arrived
just before or at peak influenza activity, very rapid delivery of
vaccination was the only means of optimizing program
impact. In addition, surveys before the vaccination program
had suggested that only about 30% of Canadians were planning to be vaccinated. For this reason, some provinces ini-
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tially attempted to get the vaccine out to as many people and
as soon as possible, and did not enforce the priorities of the
Public Health Agency of Canada.
These provinces were completely unprepared for the panic
that occurred after the highly publicized death from influenza
of a previously healthy 13-year-old boy on the night of Oct.
26, 2009 — the first day of the vaccination program. Demand
for the vaccine almost instantly outstripped the ability of local
public health units to supply it. Television broadcasts of long
lines of people waiting to be vaccinated contributed to a loss
of confidence in the system at a time when public confidence
was sorely needed to encourage vaccination.7 In addition,
because of concern over the safety of the adjuvant vaccine
during pregnancy and for children under three years of age,
Canada ordered 1.8 million doses of nonadjuvant vaccine
from the domestic manufacturer GlaxoSmithKline Inc. This
order required the use of one of the manufacturer’s production lines to make the adjuvant-free version of the vaccine.
The result was that production of the regular pandemic H1N1
vaccine was slowed down, both the limitations of and uncertainty about supply were exacerbated, and additional concern
was created about the safety of adjuvant vaccines. By week
48, vaccination clinics were running more smoothly, but the

number of new cases of H1N1 influenza was decreasing.19
Unfortunately, most serious infections in the second wave
occurred before critical levels of immunity from vaccination
could be achieved (Figure 1).20

A worried public
Over the summer and fall, skepticism about the need for the
vaccine and its safety began to grow.21 An online poll conducted by the Strategic Counsel for The Globe and Mail found
that only 49% of Canadians sampled in October wanted to get
the new vaccine, compared with 62% who had said in a survey
conducted in July that they were planning to be vaccinated. In
July, the chief medical officer of the National Health Service
in the UK, Sir Liam Donaldson, said that the service was planning for almost a third of the population to be struck down by
the virus and up to 65 000 people to die over the next few
months. By the week ending Oct. 25, 2009, only 135 deaths
had been attributed to pandemic H1N1 influenza in the UK. In
Canada, by the end of week 43, fewer than 100 deaths had
been attributed to H1N1.
Safety concerns in Canada were exacerbated by the federal
government’s decision to use adjuvant vaccine. Although a
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Figure 1: Weekly reported in-hospital cases of laboratory-confirmed pandemic (H1N1) influenza by date of exposure, shown in relation
to the proportion of Toronto residents estimated to be immune to the H1N1 virus because of vaccination. *Date of exposure was estimated by subtracting three days (a typical incubation period for pandemic H1N1 influenza) from the reported date of symptom onset.
†The proportion of residents estimated to be immune because of vaccination was calculated by adding 10 days to the recorded date of
vaccination. (Reprinted with permission from Toronto Public Health.)20
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Gaps in practice related to pandemic influenza preparedness
in Canada:
•

Our federal system of public health, in which knowledge
translation and communication is a local responsibility,
versus the broad clinical and public perception that
communication and knowledge translation should be
national6

•

The existing public health infrastructure versus that
recommended by the Naylor Commission26

Important questions related to preparing for the next
pandemic of influenza:
•

Will we be able to deliver vaccine before the second wave
of the next influenza pandemic, or is a new approach to
vaccination required?8

•

How can we provide effective public education in the
setting of a new disease? Can we better understand the
“emotional epidemiology” of pandemic influenza?6,27,28

•

What is the optimal way to rapidly measure the virulence
of a new pandemic influenza virus (i.e., how can we, as
quickly as possible, establish narrow confidence limits for
case-fatality rates ranging between 0.1% and 1%)?

•

What nonpharmaceutical interventions are effective in
reducing the spread of influenza, how effective are they
and how can they best be implemented?

•

Why, in most Canadian studies, did prior seasonal
vaccination appear to be associated with an increased risk
of symptomatic infection with the H1N1 virus, when this
effect was not seen in studies in most other countries?24,25

similar adjuvant influenza vaccine had been licensed in
Europe since 1997,22,23 adjuvant influenza vaccines had never
been used in North America, and the particular adjuvant was
not present in any licensed vaccines. Antivaccination groups,
advocates for alternative medicine and numerous parents and
citizens voiced concern about its safety and claimed that
Health Canada was fast-tracking the approval process.24 The
problem was exacerbated by reports in the media of a Canadian study that found that people who had received the seasonal vaccine were at greater risk for contracting pandemic
H1N1 influenza than those who had not been vaccinated.24,25
These reports were confusing to the general public and
resulted in different and even more confusing provincial decisions about strategies for vaccination against seasonal
influenza.

Lessons learned
The novel influenza A (H1N1) virus emerged in Mexico in
March 2009 and spread worldwide within weeks. Although
the rate of death was lower than initially predicted, the numbers of cases of H1N1 influenza, of hospitalizations and of
years of life lost were substantial. Although the prepandemic investment in planning may have improved our ability to respond to an outbreak, major gaps clearly remain,
and the experience of this outbreak raised new questions
(Box 1).6,8,24–28
The majority of pandemic H1N1 influenza vaccine
ordered has not, and will not, be used, which may suggest to

some that the whole immunization campaign was a waste of
taxpayers’ money. However, at least some economic analysis
suggests that the pandemic vaccination program was actually
cost-effective, at an estimated cost of under $11 000 per quality-adjusted life year.29 Most of us also recognize that pandemic vaccine contracts and programs are a form of insurance
— not always needed, but still a wise investment.
Despite our best intentions, the vaccination program
arrived late, and it failed in some key areas of the country.
Whereas Quebec, the Atlantic provinces and the three territories could boast vaccination rates of more than 50%, barely a
third of residents in Alberta, Manitoba and Ontario were vaccinated (Figure 2).30 Similarly, while Canadian vaccination
rates compared favourably with those in the US (about 24%)
and some European countries (both France and Germany vaccinated between 6% and 10% of their populations), they
remained lower than those of other countries (e.g., Norway,
which vaccinated 45% of its population, and Sweden, which
vaccinated 75%).8 Last year’s events clearly show that our
current methods of vaccine production are too slow for an
adequate response to a pandemic,7 that much of our planning
for pandemic-related vaccination was incomplete, and that
even the best-intentioned program can be undermined by
unanticipated internal and external events.
We knew before this pandemic that some populations —
pregnant women, aboriginal people and those living in relatively closed conditions (e.g., summer camps) — are at particular risk for influenza transmission or severe disease, particularly during pandemics. Despite this knowledge, and
despite considerable preparedness efforts across the country,
we failed to recognize and address these risks in a timely
manner. Protecting the most vulnerable of Canadians is an
important social value, and we clearly have room to improve.
As always during outbreaks, communication was the area
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Percentage of Canadians ≥ 12 yr who reported
receiving the H1N1 vaccine in 2010

Box 1: Gaps in practice and knowledge related to
pandemic influenza
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Figure 2: Percentage of the Canadian household population
aged 12 years and older who reported receiving the H1N1 vaccine, 2010, by province (source: Statistics Canada publication
The Daily, 11-001, release date: July 19, 2010)30
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that posed the greatest challenges. A report from the Harvard
School of Public Health found that people who didn’t get vaccinated didn’t believe pandemic H1N1 influenza was dangerous and were also concerned about the safety of the vaccine.27
Learning how to deliver the right message to the public and
how to educate ourselves about responding to “moderate risk”
should be at the top of the list of gaps we need to fill before the
next pandemic.
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