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Abstract – Society might expect that animals farmed to meet the food security needs of people
globally won’t pose a serious public health threat. Experience indicates the situation is otherwise.
e Nipah virus outbreak in Malaysia was incomprehensible at the time. Farm workers became
sick and died with a case fatality rate of 50% from a disease caught from the pigs on farms; a risk
unheard of previously. Fortunately Nipah was not contagious among people. Analyses of pandemic H1N1 2009 inﬂuenza in people indicate that it too arose in intensively farmed animals, and
it did spread quickly among people globally. Fortunately infections were not usually lethal. e
bird ﬂus, H5N1 and H7N9, have high human case fatality rates but are not contagious. None-theless, intensively farmed animals are building up quite a record as a source of undesirable human
diseases. e emergence of the next outbreak is unpredictable, as are its essential characteristics:
pathogenicity and transmissibility. e animal health sector should deliver systems of diagnosis,
surveillance and control of infections in animal populations. Farming businesses should recognize
and understand responsibilities to monitor and know the infection status of their animal populations with respect to disease threats to food security, farming proﬁtability and human health. is
would be good risk management. However routine surveillance of farmed animal populations for
any such infections does not occur. Usually investigations start in response to outbreaks. Real
time monitoring is not part of the farming business model. e technical capacity exists and is
geing cheaper but there is perceived to be an unwillingness to undertake comprehensive surveillance. A beer understanding throughout the whole of society – political, scientiﬁc and popular –
is needed. Farmers, traders, industry managers, regulators, consumers all have to want to manage
the threat of infections on farms, to value it and to pay for it.
Keywords – pandemic threats, surveillance, human behaviour, business model change, One Health,
food security

1.

e risk to be managed

Animal production systems have changed from pastoralism and village based agriculture to intensive systems
based on conﬁnement of animals for either all or part of
their life cycle. Although much of this intensiﬁcation may
have been proﬁt driven its success, in simple terms, has
been based on the fact that an increasing human population with an increasing level of aﬄuence has provided a
market for the produce. e projected population trends
globally, together with the increasing level of income for
a signiﬁcantly large proportion of that projected population, will create an increasing demand for human foods
of animal origin. is demand will likely be met only
through the continuing existence of the intensive animal

industries in some form.
Such farming systems create demands for animal feedstuﬀs, potentially competing with the utilization of arable
land, and produce eﬄuent of various types, each with
potential environmental consequences. ese issues are
debated publically, and solutions actively sought. Increasingly ethical issues are also being identiﬁed and debated, so it seems a lile strange that one very practical
consideration which arguably has ethical aspects has not
been given much consideration. Increasingly intensively
farmed animals are being identiﬁed as a source of human
exposure for emerging infectious diseases (EIDs) dangerous to people, and with pandemic potential.
e Nipah virus outbreak in Malaysia (Chua et al,
2000) was unfortunately an indicator of future EID events.
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Pig farm workers became sick and died with a case fatality ratio of 40% from a disease caught from the pigs
on farms; a risk unheard of previously. Intensive farming of pigs had become a very proﬁtable animal industry because of the market for pork in Malaysia and neighbouring countries. Without eﬀective regulation establishment of such farming operations was a business option
for many previously small holder farmers. Although the
level of sophistication of the farming enterprises varied
capital investments were usually kept to the minimum
needed to achieve production targets. In some districts the
pig population was quite dense, both on individual farms
and across neighbourhoods. Conditions were ripe for the
rapid transmission of a new infectious agent in a naïve
population should one be introduced. It is well known
that this did occur with Nipah virus, from a reservoir in
Pteropid fruit bats. However the wildlife reservoir was incidental to the outbreak of human disease, in which people were infected through contact with farmed pigs, the
ampliﬁer host, and the control of the outbreak depended
on detecting and eliminating the infection in pigs.
If that outbreak had been a unique event, never likely
to recur, it would not maer that intensive farming practices of pigs around the world haven’t changed much.
However it is certain that the essential features of the preNipah Malaysian pig industry, especially from a disease
emergence and control perspective, are replicated on most
continents and particularly in countries with emerging
economies where capital resources and managerial skills
are also in a development phase. Hence it is appropriate to consider whether intensively farmed pigs, and other
production animal species, are giving rise to other infections that may have zoonotic EID implications, or even
pandemic potential. Nipah virus is classiﬁed in a genus
of viruses, the henipaviruses, for which the highest levels
of biocontainment are recommended. Fortunately Nipah
was not contagious among people and so it did not spread
globally. Had it done so the world would have faced a situation where a disease with a 40% case fatality, and for
which no vaccine or treatment was available, was spreading in a manner as seen with SARS, inﬂuenza and other
common infections.
e ﬁloviruses, such as strains of Ebola virus, are another group of viruses recommended to be worked with
only under the highest levels of biocontainment. One
strain, Ebola Reston, hasn’t proved lethal for people but
none-the-less in high containment laboratories internationally it is handled with the same level of caution as
other Ebola strains. Hence it should be of great interest that Ebola Reston has been detected in the developing
intensive pig farming industry in the Philippines ((FAO
2008). e detection was serendipitous, coming about
only through the investigation of an infectious porcine
disease causing production losses. In experimental studies the Philippine porcine Ebola Reston strain does not
cause clinical signs in pigs, and so could be transmied
among pigs undetected without active surveillance. It is
not clear whether the infection has been eradicated. Nor
is it known whether mutations in that virus could occur
that would make it pathogenic to either pigs or people.
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Certainly it is considered to be infectious to people with
close exposure to infected pigs (WHO 2009), but without
causing disease in its present form.
e focus is not only on pig farms. Currently there
are two avian inﬂuenza virus strains causing a high proportion of fatalities in human cases, particularly in a
number of Asian countries: highly pathogenic avian inﬂuenza H5N1 (with infected countries widely distributed
internationally) and avian inﬂuenza A(H7N9) (conﬁned to
China). As of 10 December 2013 there has been 648 human cases of H5N1disease with 384 deaths – 60% fatalities (WHO, 2013a), while as of 25 October 2013 137 human cases of human infection with H7N9, with 45 deaths
– 33% fatalities, had been reported (WHO, 2013b). Both
these avian inﬂuenza strains are considered by WHO and
the international public health community as having pandemic potential, but at present are not highly contagious
among people in their current forms. Although avian inﬂuenza viruses have a reservoir in wild waterfowl the current zoonotic infections of concern are propagated in domestic poultry, with such poultry identiﬁed by epidemiological studies as the source of most human infections.
Importantly, inﬂuenza in some form is considered as
a likely cause of pandemic human infection with catastrophic human health consequences. e most recent human pandemic was with an inﬂuenza virus, the pandemic
H1N1 2009 inﬂuenza which did spread quickly among
people globally. Fortunately human infections with pandemic H1N1 2009 inﬂuenza were not usually lethal. e
causative virus is considered to have evolved in intensively farmed animals (Novel Swine-Origin Inﬂuenza A
(H1N1) Virus Investigation Team, 2009). Other reassortant inﬂuenza viruses are continuously being discovered
in pig populations (Vincent et al, 2013) with transmission to people in close contact with infected pigs being
recorded.
2.

e problem

e question clearly arises whether the people of the
world can keep relying on good fortune that dangerous
zoonotic infections with pandemic potential don’t become
pandemic because they are not contagious. ere seems
to be no scientiﬁc basis for assuming that such will always be the case. Given these considerations, that human
diseases with high levels of case fatality have arisen in intensively farmed animals and in some cases continue to
be maintained in such animals with ongoing infection of
people, it is reasonable to consider what is being done to
manage the risk. is is particularly so as new examples
of similar infections which also are potentially pathogenic
for people continue to be detected. As has been noted
(Chatham House, 2010): Oen identiﬁcation of an infectious agent occurs in humans aer human-to-human spread
has begun, rather than in the animal from which it comes,
and opportunities for control in animals and prevention of
human infection are lost.
Ideally those responsible for animal health, including
both large and small farming businesses and national animal health agencies, should identify public health risks
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before they cause a public health problem. Where animals
are farmed to meet the needs of society, an informed society will have a legitimate expectation that the husbandry
of these animals will not result in a health threat to people
(Daniels et al, 2012).
If such expectations are to be met managers of intensively farmed animals will have to know the infection status of their enterprise, just as they know any other production related information. Surveillance for infections
will be conducted diﬀerently from present practices as described by the Chatham House (2010) statement.
However surveillance costs money, and, importantly,
is best conducted where there is an agreed, eﬀective, scientiﬁcally rational and ﬁnancially proportionate response
to the ﬁndings. At present there is no ﬁnancial or other
driver for more comprehensive surveillance, limited scientiﬁc basis for recognizing actual zoonotic threats or
agents with actual pandemic potential, and no agreed
strategy for remedial action that protects the public, does
not disrupt food security or the ﬁnancial viability of the
farming business, and that will not cause unwarranted
levels of public concern leading to loss of markets for farm
produce. A recent World Bank paper has explored these
aspects in more detail (World Bank, 2010). It may be perceived that there is an unwillingness to invest more in
surveillance. However there should be no insurmountable challenges in the ability to do surveillance in countries that are able to engage in the commercial activity of
intensiﬁcation of animal husbandry.
3.

Aspects of the solution

A prerequisite for surveillance for the beer identiﬁcation and management of public health threats arising in
farmed animals is a process of consultation among those
likely to respond to ﬁndings as well as those likely to be
involved in the implementation of the activity: farming
businesses, veterinary and public health authorities and
international agencies, and a well informed public. Key
issues to recognize, and then to address, include the following.
1. Apportioning and recovering the cost of surveillance
Who will carry the cost of this surveillance, and any
response to the ﬁndings? Ultimately it could be the
consumer, but what will be the mechanism by which
the producer can recoup the costs in a price sensitive
market? If the consumer is to be suﬃciently well informed to want to pay a small margin for a safer product we might expect that the issues will have to be
publicly debated, as are other animal production issues such as animal welfare, antibiotic sensitivity and
the putative health beneﬁts of diﬀerent types of foods.
Science can deliver more cost eﬀective ways of conducting surveillance. New detection technologies and
agent characterization approaches potentially revolutionize the practicalities of sampling and testing
farmed animals and/or their immediate environment
for the detection of infectious agents. ere is much
applied scientiﬁc work to be done in developing and

validating novel sampling and testing strategies.
Surveillance for infectious disease agents has a number of potential beneﬁts, such as the detection as well
of production limiting infections that detract from
farm proﬁtability (OFFLU, 2013). It could be expected
that the availability of such information should lead to
more proﬁtable farm management which would be an
incentive for farmer participation.
2. A scientiﬁcally rational analysis of the risk posed by detected infections
Another issue is whether the scientiﬁc basis for concerns about particular infectious agents, and particularly for the responses, is suﬃciently well developed. Even with presently known zoonotic agents
some strains cause disease in either animals or people,
while others do not. Can the public health threat associated with each detected agent or strain of an agent
be objectively deﬁned, including whether the ﬁnding
constitutes a pandemic threat? Again this is an area
of active scientiﬁc study with the potential outcome
of improved surveillance strategies.
3. Proportionate, predetermined and agreed responses to
ﬁndings based on analysed risks
e response to detections of agents considered
dangerous would currently involve quarantine of
premises with disruption to business, or even destocking of the aﬀected enterprise. Agreement is needed in
advance upon which ﬁndings will be associated with
speciﬁed levels of response, and how the cost of the
response will be met. Otherwise the risk of disruption
to business continuity through ill conceived or “knee
jerk” reactions by regulatory authorities will be suﬃcient to preclude farmer cooperation. Regulation can
be expected to have a role in the process, but with regulations that are scientiﬁcally based and “socialized”
through being the outcome of a processes of publicprivate industry consultation.
4. An informed public
Public perceptions are particularly important in managing infections in the human food chain. Strategies
of communication will have to ensure the public that
EID risks to their health and safety are well managed,
so that every report in the press of an infected farm
is not taken to indicate that a whole commodity may
have public health risks.
4. Added value of the One Health approa
Managing the risk of EIDs and pandemic infections requires a comprehensive, whole of society approach. Science can help identify potential threats and the risks they
pose. However the management of these will always have
a public component, for lack of transparency leads to illfounded concerns. e costs of having a more safely managed supply chain for human food will have to be understood so that they can be rationally apportioned. Communications with the farming and food supply industries will
have to include assurances that surveillance and response
activities are scientiﬁcally based and proportionate to the
risks, and that public concerns will be met. ese are
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enormous challenges, and it is hard to see how they can be
met other than by a One Health approach. A comprehensive approach that recognizes and is based on the interconnectedness of all these factors is, in fact, a One Health
approach.
5.

Conclusions

e frequency of detection of new zoonotic diseases that
are lethal in a high proportion of human cases and that
have arisen or have been ampliﬁed in intensively farmed
animals prior to transmission to humans is a clear indication of the need for a new way of managing such farming businesses. It should be incomprehensible to society
that such businesses could be conducted without knowing
their status with respect to infections lethal to humans or
potentially pandemic in the human population.
Surveillance of farmed animals for threats to human
health must become a normal component of the farming
business model. ere is a challenge to animal health science to develop strategies to apply new detection technologies in a cost eﬀective manner. However surveillance
implies a response. A balanced response will require an
informed public which understands the risks and the proposed mitigation steps, and a farming industry which feels
conﬁdent that the measures in place under the auspices
of both public and animal health authorities are science
based, well thought through, appropriately costed and effectively manage real risks rather than apprehensions.
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