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Pandemic (H1N1) 2009

to the seriousness of pandemic (H1N1) 2009 
comparison with other seasonal strains of influenza
ways to manage the pandemic. One Victorian ge
tioner wondered if we were lucky with our app
pandemic because the virus was relatively mild.1

demic wanes, we are in a position to explore s
issues.
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ABSTRACT

• From the recognition of the swine flu pandemic in late April 
2009, health professionals, politicians and the public needed 
to know how serious pandemic (H1N1) 2009 influenza (swine 
flu) was in relation to other seasonal strains of influenza.

• The Victorian experience suggests that the circulation of 
pandemic (H1N1) 2009 influenza in the community was at 
most like influenza circulation in a season of moderate 
seasonal activity.

• We have no estimate of the total case count, but we know 
most infections have been mild. However, while disease in the 
community appears mild, and the risk of hospitalisation is low, 
a high proportion of patients hospitalised with swine flu 
required intensive care.

• Deaths from swine flu have not been as numerous as the 
modelled deaths from seasonal influenza, although people 
dying from swine flu are younger.

• Because we do not understand the laboratory-confirmed 
burden of disease due to seasonal influenza (as opposed to 
the modelled burden of disease), we could not base our 
response to the pandemic on an informed comparison of 
seasonal and pandemic influenza.

• We may not have needed a pandemic response to a disease 
that, although it has a different footprint, has been 
predominantly of seasonal intensity.

• It is critical to accumulate quality evidence about laboratory-
confirmed influenza to guide our intervention policies for 
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both seasonal and pandemic influenza.
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 ce the ANZAC day weekend, when many Australians first

rnt about a novel strain of influenza circulating in
exico and the United States, there have been differing

views among health professionals, politicians and the public
about how we should have reacted to the influenza pandemic of
2009, officially known as pandemic (H1N1) 2009 influenza and
still widely referred to as swine flu. Questions that arose related

influenza in
, and the best
neral practi-
roach to the
 As the pan-
ome of these

Pandemic and seasonal influenza
Unlike countries in the northern hemisphere, Australia experi-
enced the swine flu outbreak when seasonal influenza circula-
tion was expected. Victoria was the first Australian state to
report a significant number of cases2 and the first Australian
state to record the peak of the epidemic.3 This occurred around
the end of June, as shown by the proportion of people
presenting to sentinel GPs with an influenza-like illness (Box 1).
The peak was similar to peaks recorded for seasonal influenza in
2003 and 2007, but the 2009 peak may have been inflated by an
increased level of presentation to GPs. Worried about swine flu,
people with an illness that they thought may have been
influenza presented to their GP in 2009, when they might have
stayed home in any other year. If this were the case, the
proportion of influenza-like illness in sentinel patients may not
be the most informative comparison.

We, therefore, examined the proportion of requested labora-
tory tests that were positive for influenza between 2004 and
2009, a metric that corrects for increased testing associated with
higher numbers of diagnostic requests for possible influenza,
not necessarily associated with higher levels of influenza circula-
tion. We compared influenza-like illness rates with the propor-
tion of positive tests (Box 2). Confirming our previous
surveillance findings that the rate of circulation of influenza
virus was relatively high in 2003 and 2007,4,5 the proportion of
positive tests was also highest in those 2 years. This is consistent
with the positive predictive value of a test (the proportion of
positive tests) increasing with the prevalence of disease (the
influenza-like illness rate). However, the proportion of tests
positive in 2009, when swine flu was the dominant circulating
strain, was about the same as the proportions in 2004 and 2006,
years known to be characterised by relatively low influenza
activity (Box 2). Increased rates of presentation and testing may
mean that this comparison is also biased.

Nonetheless, we can say that the Victorian experience of
pandemic (H1N1) 2009 influenza suggests that the circulation
of this influenza in the community was at most like that in a
season characterised by moderate seasonal influenza activity.

1 Proportion of influenza-like illness presentations per 
1000 consultations in Victorian sentinel general 
practices, 2003–2009
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PANDEMIC (H1N1)  2009
From asymptomatic infection to serious illness and death
The manifestation of swine flu infection, acknowledged to be most
often mild, ranges from undiagnosed asymptomatic infection to
serious illness and death. For seasonal influenza, the proportion of
asymptomatic infection is between 25% and 33%,6,7 and 63% of
people volunteering to be infected with seasonal H1N1 influenza
experimentally do not have a fever.6 These proportions may also
apply to pandemic (H1N1) 2009 influenza. Representatives from the
World Health Organization now admit that we have no idea how
many people have been, or will be, infected with swine flu.8 This
estimate is as uncertain as is the estimate of the proportion of the
world’s population affected in any influenza season.

Pandemic cases in Victoria
On 3 June 2009, Victoria moved to a “Modified Sustain” phase of
pandemic control,9 after which attempts to capture every case of
pandemic (H1N1) 2009 influenza ceased. At this stage, 978 cases
had been diagnosed in Victoria and individually followed up.10

However, sentinel surveillance indicated that the pandemic did not
peak until more than 3 weeks later, so we have no estimate of the
total number of cases that may have been diagnosed in Victoria if the
approach to case ascertainment had not changed. Reported cases in
Victoria by 23 September were 3052.9 This number does not include
any asymptomatic cases or people who did not present for medical
attention. Identification of asymptomatic cases requires well-
designed serosurveys, and a number of these are planned.

Hospitalisations: the pandemic paradox
The pandemic paradox is that, while disease in the community
appears to be mild, and the risk of hospitalisation low (reported as
0.3% for the first 10 weeks of the pandemic in Victoria11), 20% of
hospitalised patients required intensive care.11 People with underly-
ing respiratory, cardiovascular and other chronic diseases are known
to have worse outcomes from influenza infection, and this has been
evident with confirmed swine flu infections.11 However, with swine
flu we also see a high rate of serious disease among pregnant
women2,11,12 and people who are very overweight.11,13 While there is

continued discussion about whether obesity is an independent risk
factor for severe outcome, or whether it is a feature of other known
risk factors, such as type 2 diabetes, anecdotal reports indicate that
obese patients are occupying a disproportionate amount of time in
intensive care beds.14,15 There appears to be less doubt about the
increased risk to pregnant women.

Risk of hospitalisation for pregnant women

Up to 7 August 2009, 74 of the 2052 Australian patients hospitalised
with confirmed pandemic (H1N1) 2009 influenza infection (4%)
were pregnant.2 We used the approach of a United States study to
estimate the number of pregnant women in Australia.12 Australia’s
population in 2008 was estimated at 21373998, of whom 4492 701
were women aged 15–44 years — the accepted reproductive age
range.16 The number of live births in 2008 was 296610,17 giving a
fertility rate of 66.0 per 1000 women of reproductive age (296610/
4 492 701� 1000). An abortion rate of about 20 per 1000 women of
reproductive age has been reported for Australia in 2003 (admitted
by the authors to be unreliable, but the best available estimate).18

Adding 9/12 of the fertility rate (a pregnancy resulting in a live birth
lasts for an average of 9 months) to 2/12 of the abortion rate (a
pregnancy resulting in an abortion lasts for an average of 2 months)
gives an estimate of the pregnancy rate of 52.8 per 1000 women of
reproductive age. Multiplying this rate by the number of women of
reproductive age gives 237215, an estimate of the number of
pregnant women in Australia. This represents about 1.1% of the
population, the same proportion as estimated for the US.12

The estimated admission rate for pregnant women with confirmed
swine flu infection in Australia was 31.2 per 100000, compared with
the estimated admission rate for the remainder of the population of
9.7 per 100000. Pregnant women were just over three times as likely
to be admitted to hospital with confirmed swine flu infection as the
rest of the population (relative risk, 3.2; 95% CI, 2.6–4.1).

Deaths

Although case numbers are high, and there are problems in intensive
care units, the number of deaths from swine flu may not be as high as
the numbers modelled to die from seasonal influenza. In Victoria, as
the pandemic appears to have waned, 24 deaths from pandemic
(H1N1) 2009 influenza were recorded by 23 September 2009.9 We
don’t know the numbers who die from seasonal influenza each year
because we don’t test for seasonal influenza with the same enthusi-
asm that we have tested for swine flu. However, a comparison based
on modelling estimates that about 3000 people aged at least 50 years
will die from seasonal influenza each year in Australia.19 In Victoria,
this might equate to 750 people — considerably higher than the
number of swine flu deaths to date.

Complicating the comparison, however, is the observation that
deaths from seasonal influenza and swine flu occur in different age
groups. Modelling suggests that 85%–90% of deaths from seasonal
influenza occur in people aged at least 65 years,19 while the median
age of people who died from swine flu to 21 August 2009 in Australia
is 54 years.2

The questions we started with

We have seen there is much we don’t know about swine flu. How
many people have been infected? How many more are likely to be
infected? How many are likely to die?

2 Comparison of the rate of tests positive for influenza 
from routine diagnostic testing at the Victorian Infectious 
Diseases Reference Laboratory and the proportion of 
influenza-like illness per 1000 consultations in Victorian 
sentinel general practices, 2003–2009
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PANDEMIC (H1N1)  2009
We spend billions of dollars globally on the surveillance,
control, treatment and prevention of influenza, and we remain
appropriately anxious about pandemic influenza. However, much
of the money spent is on a background of a poor understanding of
the behaviour of the virus at the population level. This pandemic
has brought that realisation into sharp relief. In no country where
influenza treatment and prevention is provided, at least in part,
from the public purse do we really understand the annual burden
of disease proven — not modelled — to be due to influenza.
Because we do not understand this burden for seasonal influenza,
we cannot base our response to the pandemic on an informed
comparison.

What lessons can we learn from the pandemic experience?
Although time consuming and expensive to collect, we could
assemble quality data on the basic epidemiology of laboratory-
confirmed influenza over sequential influenza seasons in different
age and risk groups (Box 3). This is feasible with the advent of
molecular diagnostic technology. Understanding the laboratory-
confirmed burden of disease would also allow better understand-
ing of the effectiveness and cost-effectiveness of interventions used
to control influenza. If quality information about influenza disease
burden had been available in 2009, we and others around
Australia, and the world, may have been able to make sensible
comparisons between seasonal and pandemic influenza. We may
not then have needed a pandemic response to a disease that,
although it has a different footprint, has been predominantly of
seasonal intensity.
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3 Strategies for monitoring and studying influenza to 
assess laboratory-confirmed disease burden

• Implement a representative national influenza-like illness 
surveillance network with laboratory support. Current networks are 
not representative and laboratory support is piecemeal. Such a 
network can be used to estimate vaccine effectiveness on an 
annual basis.20

• Determine a reliable estimate of the annual community attack 
rate. Using the national influenza-like illness surveillance network, 
develop a national study protocol to determine the relationship 
between the proportion of patients with laboratory-confirmed 
influenza and the proportion of the community infected with 
influenza. The symptomatic attack rate for pandemic influenza in 
New Zealand has been estimated as 7.5%.21

• Develop a routine surveillance network in sentinel paediatric and 
adult hospitals. This would involve routine sample collection to 
detect influenza and other respiratory viruses from children with 
any respiratory symptoms presenting to the emergency 
department or admitted to hospital. Sample collection from adult 
patients may need to include a wider range of illnesses, at least 
including presentations for respiratory and cardiovascular disease.

• Develop a national protocol to confirm the risk of influenza 
infection in pregnant women and confirm that vaccination of 
pregnant women protects their newborn.22
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