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Pandemics, antiviral stockpiles and biosecurity in Australia:
what about the generic option?
Buddhima Lokuge, Peter Drahos and Warwick Neville

I

nfectious disease experts identify three prerequisites for pandemic influenza: the emergence of a new virus for which
humans lack immunity, a virus capable of replication and
causing disease in humans, and a type that is readily transmissible
from human to human.1 The current outbreak in Asia of the H5N1
strain of avian influenza has met the first two preconditions. By
late 2004, it was clear that avian influenza was established in the
agricultural
systems
of Asia
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highly probable, and governments worldwide
have moved to a raised level of pandemic preparedness.1
The global economic and human cost of pandemic influenza in
the 21st century is likely to be very high. Depending on the
infectivity of the virus, experts estimate that the worldwide toll
could be between 7.4 and 150 million deaths (Box 1).3,4
The Australian Government estimates that a pandemic could
result in up to 13 000 Australian deaths and 2.8 million infections.5 This number of infections is likely to overwhelm the health
system and disrupt most economic activities. Given infection rates
of up to 20% of the population and a global spread of disease
occurring in waves over several months, the disruption to trade
and industry could lead to a prolonged economic recession.
Pandemic preparedness and antiviral stockpiles
Vaccination is a key defence against influenza for individuals and
populations. Vaccines, however, are unlikely to be available for at
least the first 6 months of a pandemic. Targeted vaccine development requires isolation of the new pandemic strain, with further
delays for safety testing and logistical constraints related to mass
production, distribution and vaccination.1 Stockpiles of newer
antiviral agents have therefore become a first-line strategy for
governments, particularly for the first months of a pandemic until
vaccines can be deployed en masse.
The neuraminidase inhibitor class of antivirals is active against
most forms of influenza, is safer than older antivirals and, because
of its long shelf-life, can be effectively stockpiled.1 Antivirals
reduce virus shedding and thus infectivity of cases. Recent studies
indicate targeted use can reduce transmission and potentially
prevent a large outbreak or global pandemic.6 Many developed
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ABSTRACT
• In view of the possibility of a human pandemic of avian
influenza, a first-line strategy for many countries is stockpiling
of antiviral neuraminidase inhibitors (oseltamivir [Tamiflu] and
zanamivir [Relenza]), which can reduce mortality, morbidity
and influenza transmission.
• However, global supply of the antivirals is controlled by the
European-based patent owners, Roche and GlaxoSmithKline.
This prevents competition in the manufacturing and
distribution of antivirals and has reduced global supply
capacity and affordability.
• The Australian Government has acknowledged that, in the
event of a pandemic, its own stockpile of antivirals will be
limited and reserved for those on a confidential rationing list.
Pharmacies are running out of stocks, limiting opportunities
for individuals to secure supplies privately.
• Compulsory licensing provisions, permitted under domestic
patent law, would allow Australian generic manufacturers to
start producing antivirals locally or import them from generic
producers at affordable prices.
• Australia also has an opportunity and a responsibility to
promote compulsory licensing and generic antiviral production
in the Asian region, to ensure our neighbours can establish
pandemic stockpiles in a timely and affordable manner.
MJA 2006; 184: 16–20

countries who can afford to establish stockpiles have ordered
antivirals to cover 20%–40% of their populations.7 Owing to
logistical benefits in relation to administration and stockpiling,
countries have so far shown a preference for the tablet-form
oseltamivir (proprietary name Tamiflu) rather than the inhaler
preparation zanamivir (Relenza).
However, oseltamivir (and zanamivir, discussed below) is a
relatively scarce resource, as it is under patent. In a licence
agreement between Gilead Sciences and F Hoffmann-La Roche
signed in 1996, Roche acquired an exclusive worldwide licence to
all Gilead patent rights that cover an influenza neuraminidase
inhibitor, its manufacture, formulation or use, including any
intermediates used in manufacture. (A copy of the licence agreement is available at <www.gilead.com>.) The worldwide patent
situation for oseltamivir is bound to be complex, as pharmaceutical companies will typically take out a cluster of patents around a
given molecule. Ascertaining the patent status of a given molecule
is a difficult matter and carries litigation risks if a wrong decision is
made. We are not able to report on the patent situation around the
world for oseltamivir, and it is probable that only Roche and
Gilead know this with any certainty.
Patent laws grant exclusive rights over the manufacture and
exploitation of products to the patent owner (for a minimum of 20
years in World Trade Organization [WTO] member countries, and
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up to 25 years in countries, like Australia, which allow patent term
extensions). Under conditions of monopoly supply, the patent
owner determines the price and volumes of production. Economic
theory and empirical evidence indicate that the rational monopolist will set prices at the profit-maximising position, which is at
higher prices and lower volumes than in a competitive market.8
Prices are set in relation to market conditions (“demand elasticity”)
rather than production costs or the price at which societal benefit
is optimised. The patented price of oseltamivir sets a potential limit
on the quantities a country may decide to purchase, a limit that is
likely to be significantly lower than if supply were subject to
competition from generic pharmaceutical manufacturers.9,10
Importantly, decisions related to worldwide manufacturing
capacity are also determined by the patent owner, whose commercial decisions as to supply may differ from the public health needs
of countries. The commercial judgement of individual companies
is likely to differ on issues of supply and distribution. Gilead, for
example, has served a notice on Roche terminating their licence
agreement, alleging that Roche has, among other things, failed to
launch oseltamivir in markets around the world where it is
registered.11 Similarly, the developer of zanamivir, the Australian
biotechnology firm Biota, is currently suing GlaxoSmithKline
(GSK), to whom it has sold the global licence for zanamivir, for
failing to adequately exploit the product, including limited manufacturing and marketing of the therapy for pandemic preparedness
(see <www.biota.com.au>).12 While Roche has expanded capacity
in response to pandemic stockpiling, it is clear that this is not
sufficient for many countries. Reports suggest there is currently a
delay of 24 months for stockpile orders to be filled.13
Australian stockpiles of antivirals and the generic option
The Federal Health Minister, Tony Abbott, has been very frank
about the inadequacy of Australian stockpiles:
Certainly, we don’t have anything like enough antivirals to protect
the entire population. At present, we have enough antivirals to
protect one million essential service workers for about six weeks.14

He has also been very candid about supply constraints being a
clear reason for the limited stockpiles:
[A]t the moment there are no additional antivirals anywhere in
the world . . . If there were more antivirals to be had, by all
means [we would expand stockpiles]. But on the best evidence
we have, there aren’t.15

Providing such protection will be essential in order to ensure
that workers such as police, doctors, nurses, water and electricity
staff and airport employees turn up for work and maintain
essential infrastructure. When supplies run out after 6 weeks or so,
Australia will then be competing to obtain preferential treatment
for a scarce resource from Roche.
In addition to its European plants, Roche recently announced it
would build manufacturing capacity in the United States,16 which
is not surprising given that its main markets are in the United
States, Japan and Europe.17 Australia is a relatively inconsequential
market for products sold by both Roche and GSK, and thus has
compelling national security and public health reasons to look for
alternatives to its current dependency on monopoly supply.
Similarly, although Australian taxpayers contributed significantly to
the development of zanamivir, Australia does not have any preferential
claim to its supply, as the licence for manufacture and distribution of
zanamivir was sold by Biota to GSK.12 GSK has reportedly decided to
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re-establish manufacturing capacity for zanamivir in Australia, but
these stocks will enter an international pool of supply to be distributed
at the discretion of the UK-based multinational.18
However, antiviral capacity and supply is not fixed and need
not be out of Australia’s control. In a 1992 study conducted by
the United Nations Industrial Development Organization, Australia’s pharmaceutical industry was rated as both innovative and
strong in manufacturing.19 Furthermore, it was Australian scientists at public institutions who pioneered the research that led to
identification of the viral target and an Australian company, with
the support of Australian Government grants, that developed
the first neuraminidase inhibitor influenza antiviral to enter the
market.20,21 While manufacture of the antiviral is reportedly
complex, firms in Thailand and India have begun developing
generic versions, and the Thai Government Pharmaceutical
Organization announced it will begin mass production by
October 2006 (though legal action by the patent owner is a
concern).22 Given these developments, Australian scientists and
generic pharmaceutical manufacturers should be able to reverse
engineer and mass produce oseltamivir. However, this cannot
occur until any possible patent barriers to generic production
are addressed. Australia’s access to patented medicines is
affected by its commitments as a member of the WTO. As a
member, it is obliged to respect the patent provisions of the
Agreement on Trade-Related Aspects of Intellectual Property
Rights (the “TRIPS Agreement”).23 Another issue is the impact of
the bilateral free trade agreement recently signed with the
United States, which contains additional standards of intellectual property protection.24
Overcoming patent barriers to generic production
If there were no blocking patents on oseltamivir registered in
Australia, the Australian Government could begin exploring the
option of generic production immediately. To secure certainty of
supply, the government would have to find ways in which to make
it commercially attractive for a generic company to invest in
production. One way to assist a generic company to achieve
economies of scale would be for the Australian Government to
offer a company export assistance to those countries in Australia’s
region that were in need of a stockpile and that had little prospect
of meeting that need. There would be much strategic wisdom in
Australia helping neighbouring countries in this way.
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If, as is more probably the case, there turn out to be blocking
patents on oseltamivir in Australia, the Australian Government
could still pursue the generic option. It should first attempt to
negotiate with the patent owner for a voluntary licence. If negotiations with patent owners fail to secure adequate supplies at affordable prices, the Australian Government could authorise the use of
any relevant patents by a generic company. This is known as a
“Crown use licence” (also referred to as a “government use licence”
or a “compulsory licence”). This type of licence is expressly recognised under Article 31 of the TRIPS Agreement and is also allowable
under the free trade agreement that Australia has with the United
States. (This makes the lack of national discussion of this option
particularly surprising). Patent owners would be entitled to adequate remuneration under such a licence, and thus would receive
payments for doses it does not have the capacity to produce.
Even if Australia decides not to pursue the generic manufacturing option domestically, it should prepare itself for the issue of a
compulsory licence. Firstly, it would provide the most effective
means to force patent owners to compete on price and priority
supply during purchasing negotiations. Secondly, if other countries
such as Thailand or China decided to produce oseltamivir, they
would be allowed, under Article 31 of the TRIPS Agreement, to
export their surplus, provided that the bulk of their production
(essentially 50% or more) was for domestic use. Before Australia
could acquire any generic-product surplus, it would have to issue
a compulsory licence.
Australia should also, as a matter of urgency, revisit its position
under the WTO General Council decision of 30 August 2003.25

That decision sets up a system of export and import for pharmaceuticals under compulsory licence. Unfortunately, Australia followed the United States in declaring it would not use the system as
an importer. The possibility of a pandemic and limited access to
oseltamivir shows this position to be a high-risk gamble. Clearly,
Australia needs to notify the WTO that it wishes to change its
position. Australia could also use the system as an exporter, a
decision that would not be constrained by the requirement that the
bulk of production be for domestic supply. However, Australia
would need to enact the necessary implementing legislation that
would allow for export. Other countries such as Canada, the
European Union, Norway and India have done so.
Australia’s self-interest in a secure Asian region
From the perspective of early control at source, it is in Australia’s
interest to ensure optimal pandemic preparedness in countries that
have had outbreaks of the H5N1 avian influenza strain and are
likely sources of a pandemic. Most of the countries in our region
that are potential sources of a pandemic strain are also the ones
that can least afford to pursue a national stockpiling strategy at
monopoly prices (Box 2), and many (such as Laos, Vietnam and
Cambodia) do not have domestic manufacturing capacity. Australia’s donation of 50 000 courses of antiviral agents to
Indonesia32 was essentially a symbolic gesture, given its population of 211 million.
Australia must promote compulsory licensing and generic production in the Asian region and support countries which are able
to manufacture the drug to do so and to export it to countries that

2 Pandemic influenza and antiviral stockpiles: affordability and access
2.1 First movers in oseltamivir stockpiling race

Country

Population
in 2002
(millions)*

GDP
per capita
($US)*
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of 10-dose courses
(millions)

Estimated/reported
expenditure on
stockpile
($US million)

Per capita
expenditure on
health in 2002
($US)26

Estimated cost of
oseltamivir course as a
proportion of per capita
health expenditure†
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2.2 Selected countries affected by the H5N1 strain and affordability of oseltamivir stockpiles at patented prices

China

Population
in 2002
(millions)*

GDP
per capita
($US)*

Stockpile required
to cover 20% of
population
(millions of courses)

Estimated cost of
stockpile at
patented prices
($US million)

Per capita
expenditure on
health in 2002
($US)26

Estimated cost of
oseltamivir course as
proportion of per capita
health expenditure‡
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4439.5
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2.5
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211.7
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42.3

733.8
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5.5
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1.1

19.2

10

173%

80.5

436

16.1

279.1

23

75%

Lao People’s
Democratic Republic
Vietnam

GDP = gross domestic product. nd = no data. * Source: World Development Indicators database, World Bank, July 2003. † Estimate based on average prices calculated
from reported volume and cost of stockpiles. ‡ Estimate based on lowest reported price in Table 2.1 of $US17.3 for the United Kingdom.
◆
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lack capacity (Box 3). The Foreign Minister could actively pursue
this strategy at regional intergovernmental conferences such as the
Asia–Pacific Economic Cooperation (APEC) bird-flu summit in
late October 2005. Australia, as a key power in the region, has the
opportunity (and responsibility) to create a climate of political
confidence around the use of compulsory licensing as a tool of
public health policy.
Taxpayers’ rights versus patent holders’ rights
The Doha Declaration on the TRIPS Agreement and Public Health,
signed by trade ministers of all WTO member countries on 14
November 2001, states in paragraph 4 that “the TRIPS Agreement
does not and should not prevent members from taking measures to
protect public health”.33 The same paragraph continues: “[T]he
Agreement can and should be interpreted and implemented in a
manner supportive of WTO members’ right to protect public
health and, in particular, to promote access to medicines for all.”
Currently, antiviral agents are the only medical intervention
available for influenza-affected patients. Privately, therefore, Australians are likely to demand universal access to this therapy and
have a high level of willingness to pay. Clearly, if the manufacturers
cannot meet demand at cost-effective prices, then there are health,
economic and ethical arguments for a “government use” licence to
be issued and for generic capacity to be developed and deployed
rapidly in Australia.
To date, decision-makers have determined not to pursue this
option or to even publicly discuss it. Furthermore, in view of
limited supplies and likely overwhelming demand, a rationing
system has been developed to determine a priority allocation list
for these limited resources. For reasons of security, and also
because of political pressures, the list of recipients has not been
made publicly available. However, this process raises procedural
and ethical questions in view of the fact that options for expanding
access (eg, generic manufacture) are not being pursued by decision-makers, who are likely to be included in the list of essential
public servants with access to national stockpiles. The policy of
not pursuing generic production is further complicated by the fact
that Australian taxpayers contributed to the early research that led
to the discovery of the influenza target enzyme and subsequent
development of antiviral therapies. (A 2003 study by Allens
Consulting found that nearly 20% of the output of the biotechnology firm Biota, which developed the first neuraminidase inhibitor,
could be attributed to Australian Government funding.)20,21
Ultimately, the questions of how to ensure adequate stockpiles,
whether the generic antiviral option should be pursued, and
whether governments have the resolve to use compulsory licences
that are available under international and national laws to protect
the health of nations is a contest of principles. It is a contest
between patent monopolies, involving intellectual property rights,
and the right to optimal access to essential medicines. Currently,
decision-makers appear reluctant to challenge the interests of
patent owners and the pharmaceutical industry. At a time of
national pandemic alertness, they have, in a self-censoring fashion,
failed to put the issue of compulsory licences and generic production on the table. We hope this article initiates an alternative
debate.

3 Antivirals and preparedness for a regional pandemic of
avian influenza
The Australian Government should:
• Announce that it will investigate the issue of a compulsory licence
and local generic manufacture of influenza antivirals
• Explore the possibility of exporting any generic surplus to
neighbouring countries at high risk of a pandemic
• Express public and strong support for countries in the region
taking the compulsory licensing route
• Raise the issue of a coordinated approach to generic manufacture
◆
in the region
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