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A pandemic that’s not bird flu? Pigs might fly
Sanjaya N Senanayake

he world is potentially facing the first influenza pandemic
of the 21st century. This in itself is not a revelation, as
influenza pandemics are cyclical phenomena; however,

many would be surprised that we are dealing with “swine flu”
instead of “bird flu”.

The story so far

On 17 April 2009, the Centers for Disease Control and Prevention
(CDC) in the United States revealed that a new strain of influenza
virus had infected a 9-year-old girl and a 10-year-old boy living in
adjacent counties in California. It was an H1N1 virus closely
related to swine influenza but with a genetic composition not
identified to date in swine influenza isolates. Despite this, the
children had relatively mild illnesses and made a full recovery.1 By
23 April, the CDC had announced five more cases of swine
influenza A(H1N1) in the US, which included two small clusters
(two 16-year-old boys from the same school in San Antonio, Texas,
and a father and daughter from California). At the same time, the
Public Health Agency of Canada revealed that Mexican authorities
were seeking their aid in determining the cause of clusters of
severe respiratory illness during April.2 By 25 April, Canada had
confirmed that 18 cases of respiratory illness in Mexico were due
to swine influenza A(H1N1), with 12 of these being genetically
identical to the Californian virus.3

In the days since, more information has emerged about the
Mexican outbreak, while more cases outside Mexico have also
appeared. The situation in Mexico is widespread, involving Mexico
City as well as many of the country’s 32 states, including some
bordering the US. It appears that the outbreak in the Federal
District of Mexico (Mexico City) may have started as early as 18
March.3 To date, Mexican authorities have reported around 2000
cases of respiratory illness since 13 April, with almost 150 deaths,
mainly affecting healthy young adults.4 These figures presumably
underestimate the true burden of infection in Mexico as they only
include hospitalised patients;3 however, at this time, all these
hospital cases cannot be attributed to swine influenza with cer-
tainty on clinical grounds alone. The Mexican authorities have
responded with various measures, including invoking emergency
quarantine powers, shutting schools until 6 May, and handing out
surgical masks to passengers using public transport.3,5

With regard to cases outside Mexico and the US, there are a
number of countries with confirmed (Canada, Spain, United
Kingdom, Israel, New Zealand, Costa Rica, Germany, Austria) and
suspected (Australia, Brazil) cases. In Australia, there are 91
possible cases under investigation.6-9 In the US, there are now 91
laboratory-confirmed cases of swine influenza in 10 states, with
one death attributed to swine influenza.10

Swine influenza in humans
Swine influenza is not a new phenomenon. The disease was first
noticed in pigs during the influenza pandemic of 1918.11 Although
very uncommon, human infection with swine strains has also been

well documented. One review identified 50 human cases in six
countries from 1958 to 2005, with 13 cases occurring in military
personnel and 37 in civilians. Probable limited human-to-human
transmission was identified in two clusters of civilians. The median
age of the civilian patients was 24.5 years. There was a high case-
fatality rate among civilians (17%), all from pneumonia. The 13
military cases, including one death, occurred in Fort Dix, New
Jersey, in 1976.12

The influenza A virus responsible for the current outbreak,
referred to as swine influenza, is a strain of the H1N1 subtype,
which has accounted for 90% of the historical civilian swine
influenza cases previously described. Similar to five of the histor-
ical cases, the 2009 strain is a human–avian reassortment swine
virus containing gene segments from North American swine,
North American avian, North American human, and Eurasian
swine influenza.12,13 This reassortment is no accident, as pigs
contain receptors for both human and avian influenza strains. This
means that pigs have the ability to serve as “mixing pots” for
human and avian strains, potentially resulting in a novel virus to
which humans have no immunity.11 Yet despite the 2009 strain
being popularly labelled as “swine flu” by the global media, there is
one glaring deficiency that is yet to be addressed, namely the lack
of any epidemiological links to pigs. In their review of 50 human
cases of swine influenza, Myers and colleagues were able to
identify 22 that had a history of swine exposure.12 So far in 2009,
despite seeing many hundreds more cases of “swine flu”, there has
been no documented exposure to pigs. To be fair, it is still too early
in the outbreak investigation to make conclusions about its
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ABSTRACT

• With the recent outbreak of swine influenza, the world may be 
facing this century’s first influenza pandemic.

• In Mexico, around 2000 patients have been hospitalised with 
respiratory illness and almost 150 people have died. Several 
other countries have reported smaller numbers of suspected 
and confirmed cases of swine influenza.

• This 2009 influenza A virus is a strain of the H1N1 subtype, and 
appears to be a human–avian reassortment swine virus 
influenza.

• It is likely that sustained human-to-human transmission of 
swine influenza has occurred, at least in Mexico.

• Despite there being so many hospitalised patients in Mexico, 
cases outside Mexico have demonstrated a mild influenza-like 
illness, with only one fatality to date.

• In contrast to the 1918 influenza pandemic, we now have a 
more robust public health system, with widespread global 
networks; vaccines can be developed rapidly; and there are 
antiviral medications to which the swine influenza A(H1N1) 
virus is sensitive.

• Many resources have been invested in pandemic 
preparedness programs in the health care and public health 
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systems in Australia over the past few years.
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epidemiology — subsequent findings may identify exposure to
pigs in some cases, especially in Mexico. But it is still likely that
sustained human-to-human transmission of swine influenza has
occurred, at least in Mexico — a feat that avian influenza A(H5N1)
has been unable to consistently achieve in 5 years, except perhaps
in a few isolated cases.14,15

Pandemic potential and puzzling paradoxes

Molecular and epidemiological studies will be needed in Mexico to
determine the proportion of all reported cases of respiratory illness
that is due to swine influenza. If swine influenza is the main
culprit, then the virus appears to have pandemic potential. In
addition to being capable of human-to-human transmission, the
2009 swine influenza virus appears to mainly affect healthy young
adults aged 25–44 years, including health care workers.2 This was
a feature of the 1918 influenza pandemic that killed at least 40
million people. The case-fatality rate so far in Mexico is also very
high, at around 6%; although we must remember that this refers to
6% of hospitalised patients. There are presumably a number of
mild or subclinical cases of swine influenza that have not as yet
been identified. Confirmation of this would certainly lower the
case-fatality rate; however, the case-fatality rate of young adults
during the 1918 pandemic ranged from only 1% to 3%, but was
still devastating due to the sheer numbers of people involved.
Furthermore, the 1918 influenza pandemic came in three waves in
a 1-year period, the first of which was relatively mild.16

Despite its pandemic potential, there are also some puzzling
paradoxes at this early stage of the outbreak that generate some
optimism. The Mexican situation of 2000 suspected cases in
hospitalised patients over a short period gives the initial impres-
sion of an infection with a fairly high attack rate and high rates of
severe illness. Yet examination of the cases outside Mexico demon-
strates a mild influenza-like illness, with only one fatality to date.
Similarly, no large clusters of symptomatic or severe infection seem
to have arisen from the cases outside Mexico, particularly from the
early US cases. This may simply reflect that it is too early in the
outbreak outside Mexico to see such patterns, which may eventu-
ally emerge. Nevertheless, it is an intriguing observation, and it
also raises the question of whether there is more than one infection
occurring in Mexico.

We also have a number of advantages now over the situation in
1918. One such advantage is the presence of a more robust public
health system, with widespread global networks and the ability to
communicate rapidly. Vaccines can now be developed within
3 months of an outbreak, although patients affected early will miss
out. Antiviral medications exist to which the swine influenza
A(H1N1) virus is sensitive, such as oseltamivir and zanamivir,6

although it is worth remembering that “standard” seasonal H1N1
influenza virus is becoming highly resistant to oseltamivir.17 There
is therefore no guarantee of ongoing sensitivity of the swine
influenza A(H1N1) virus to these agents. It is also important not to
discount the role of antibacterial antibiotics during an influenza
pandemic. Secondary bacterial pneumonia can fatally complicate
primary influenza infection, so the place of antibiotics, which were
not available in 1918, cannot be underestimated. In fact, there are
hypotheses postulating that secondary bacterial pneumonias,
rather than the influenza infection itself, were mainly responsible
for the severity of the 1918 influenza pandemic.18 There is also the
possibility that certain age groups may have an attenuated illness

with swine influenza due to their immune systems being exposed
to various H1 strains of influenza A over the years — but only time
will tell if this is so.

Australia’s response

Although developed with avian influenza particularly in mind,
many resources have been invested in pandemic preparedness
programs in the health care and public health systems in Australia
over the past few years.19 This should hopefully provide some
advantage in tackling the issue of swine influenza in Australia.

With regard to specific directives regarding swine influenza, on
27 April, the Australian Government introduced stricter border
control measures for travellers returning from the Americas. For
clinicians, case definitions have been developed to help identify
suspected cases of swine influenza. From what little clinical data
are available, swine influenza appears to initially cause a standard
influenza-like illness, although vomiting and diarrhoea may be a
more prominent feature than in “standard” influenza.2 The current
definition of a suspected case is:20

a person with acute febrile respiratory illness with onset on or
after 15 April 2009

* within 7 days of travel to Mexico, USA or Canada

or

* within 7 days of close contact with a person who is a
confirmed or influenza A positive suspect case of swine influ-
enza A (H1N1) virus infection

An acute febrile repiratory illness is defined as a measured
temperature of 38° C or greater OR a good history of fever, AND
recent onset of one of the following symptoms: rhinorrhoea,
nasal congestion, sore throat or cough.

An advisory has also been issued by the Chief Medical Officer
instructing clinicians how to deal with a suspected case of swine
influenza.21

Conclusion

The sudden emergence of swine influenza in Mexico and other
pockets around the world has generated extraordinary concern at
all levels. The World Health Organization has now raised the level
of influenza pandemic alert to Level 5 (out of 6 phases), defined as
“sustained community level outbreaks in two or more countries in
one WHO region”.22,23 It is unclear at this stage how extensive and
severe this outbreak will be, but if sustained local transmission is
established in Australia, particularly during our normal influenza
season, our resources and resourcefulness will be tested.

The information given here is current at the time of writing. It
will undoubtedly change as further cases are identified, along with
increased understanding of the epidemiology, clinical and molecu-
lar aspects of the infection.
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