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Preface

From disease X to patient zero

Until recently, ‘disease X’ was predominately known as a theoretic example of a zoonotic
disease that could potentially cause the next pandemic. Zoonotic diseases are defined as
diseases or infections that are naturally transmissible from vertebrate animals to humans
(World Health Organization 2020). The involved pathogen is mostly a bacterium, a virus
or some kind of parasite. Zoonotic diseases can spread to humans via direct contact with
animals, but also through food, water or the environment. Normally, the World Health
Organization (WHO) uses the description ‘disease X' to close their list of most virulent
infectious diseases that circulate the globe (World Health Organization 2018). According to
the WHO, diseases on this list should have priority in research and development activities.
They are considered extremely dangerous for human health and often lack treatment or
a vaccine. In this respect, ‘disease X’ represents the awareness that a serious international
epidemic could be caused by a zoonotic pathogen currently unknown to cause human
disease.

In 2019 this ‘disease X'turned out to be a corona virus, labelled corona virus disease 2019
or COVID-19. It was not any of the known viruses on the WHO-list, like the Marburg virus,
Ebola or Rift Valley fever. No, it was a new type of coronavirus called SARS-CoV2, that
was identified as the source of a cluster of cases of ‘viral pneumonia’ in Wuhan, a city in
the People’s Republic of China. The first human patient starting an epidemic is usually
indicated as ‘patient zero' To date, the exact origin and location of the first animal-human
transmission is not univocally identified (World Health Organization 2021). Patient zero
is still unknown. However, there are strong indications the virus originated in horse shoe
bats (Boni 2020). Transmission to humans could have taken place directly or indirectly,
with the help of an intermediate host like a pangolin (Burki 2020). Both bats and pangolins
are traded on so-called ‘wet markets, places where fresh meat, fish and other perishable
food is sold. It is therefore assumed that ‘patient zero’ was perhaps infected on such a wet
market in Wuhan. For a corona virus, like SARS-CoV?2 it might be a small step from ‘disease
X'to‘patient zero’ The implications for mankind were immense.

It may seem that COVID-19 has taken the world by surprise. But scientists have warned us
for years that the number of infectious disease outbreaks had increased significantly over
time (Jones et al. 2008). Since the start of the new millennium the world is confronted
with outbreaks of SARS (2002), HIN1 influenza (2009), MERS (2012), Ebola (2014) and Zika
(2015). All of these diseases are zoonotic by origin. In 2019, scientists predicted that it was
highly likely that future SARS- or MERS-like coronavirus outbreaks would originate from
bats. Moreover, they argued that there was an increased probability that this would occur
in China (Fan et al. 2019). Until COVID-19, however, the consequences of these disease
outbreaks were mostly suffered locally or regionally, providing the rest of the world the
opportunity to more or less watch and wait, till it passed by. And even while COVID-19 was
causing serious problems in China since the end of 2019, it took the Western world until
the spring of 2020 before authorities fully realized the impact of the COVID-19 pandemic.



8 | Preface

Despite the warnings of scientists, many people underestimated the effect of globalisation
and the concurrent worldwide traffic of humans, animals and food or products of animal
origin on the spread of zoonotic diseases like COVID-19.

One of the reasons for this is perhaps human hubris. Since the invention of antibiotics
and vaccines, it appeared that most infectious diseases were no longer a threat to public
health. After the Second World War the United Nations founded their World Health
Organization and many successes in the combat against infectious diseases followed.
Their campaigns against diseases like tuberculosis and malaria reduced the worldwide
number of deaths dramatically. Moreover, in 1979 smallpox was the first infectious disease
that was eradicated with a vaccination program. This caused many scientists, governments
and health authorities to believe that infectious diseases, like zoonoses, were largely
under control. As we know now, this belief was false.
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If COVID-19 has taught us one thing, it is that zoonotic diseases are one of the great
challenges to global public health. That is why governments and health authorities strive
to prevent and manage these infectious diseases, which are transmitted from animals to
humans, and their public health, social and economic impacts. Some important zoonotic
diseases such Q-fever, brucellosis, zoonotic influenza or multiresistant bacteria can
originate in livestock. Protection against these diseases then also affects food production.
Societal debates about these issues often focus on the easily polarised conflict between
safeguarding public health versus serving the interests of agriculture and livestock
farming. Although this conflict cannot be ignored, such a conceptualization obscures
other dimensions of zoonotic disease control. Other values and actors are at stake as
well. Think of values such as animal welfare and integrity, sustainability, biodiversity or
other environmental values and actors such as consumers, food producers, and NGO's.
Moreover, a highly polarized debate may create obstacles to finding policies that are
reasonable and fair to all stakeholders.

At present, the One Health approach is believed to be the worldwide standard to combat
zoonotic diseases (OIE 2021). This strategy aims to expand interdisciplinary collaboration
and communication in all aspects of health care for people, animals and the environment
(Zinsstag et al. 2012). However, it is not self-evident that the common interpretation of
the One Health concept is also in the interest of animals or the environment (Verweij and
Bovenkerk 2016). During the Q-fever outbreak that struck the Netherlands from 2007-
2012 the Dutch government decided to cull 50.000 pregnant goats to stop the disease,
that until then infected 4000 people and caused the death of 95 persons. It was suggested
that economic interests, privacy issues and scientific uncertainty prevented a quick and
effective response to control the disease (Van Dijk et al. 2010). Furthermore, to combat
antimicrobial resistance the Dutch government launched strict policies to reduce the use
of antibiotics in animal husbandry by 70%. Veterinarians as well as farmers addressed
the risk that these policies could seriously compromise animal welfare. On this issue the
Dutch Council on Animal Affairs stated: “the wish to achieve major reduction in antibiotic
use in animal husbandry should never lead to the attitude that higher disease incidence
and mortality are acceptable”(Council on Animal Affairs 2016a).

The Q-fever outbreak in the Netherlands revealed that zoonotic disease control can lead
to ethical questions. Not only because conflicts of interest can arise between human
centered values like public health and economy. When the One Health concept is at the
basis of zoonotic disease control, the question arises whether animal and environmental
interests are as important. If we understand One Health as a call to promote the health of
humans as well as the health of animals and the environment, many current practices of
zoonotic disease control are morally problematic. Within a holistic One Health approach it
is difficult to accept policies, that lead to culling of healthy animals, for economic reasons.
The same goes for long term confinement of free range poultry, whose housing systems
are often not suitable for this purpose, in order to prevent avian influenza outbreaks. In
general, high density of livestock within close distance to populated areas imposes a
risk for zoonotic disease transmission and other human health risks, such as fine particle
emissions (National Institute for Public Health and the Environment 2017). Besides the risks
to human health, due to ammonia emission and manure deposition animal husbandry
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can have a negative effect on ecosystems too. Again, from a One Health perspective this
sparks discussions about the role of intensive animal husbandry as a driver of zoonotic
diseases. How do we articulate and weigh such competing values and interests? These
ethical questions are the start of this thesis, which aims to develop an ethic of One Health
in the context of zoonotic disease control.

In combating zoonotic diseases to prevent possible harm to public health, policymakers
are confronted with scientific uncertainties and often invoke the precautionary principle
to justify (sometimes drastic) disease control measures. The precautionary principle is a
strategy to manage risks in situations where there is scientific uncertainty about possible
danger or damage to human health and the environment. An appeal to the precautionary
principle however, does not automatically entail that all precautionary actions are
morally justified. In bioethics it is argued that there are certain constrains like consistency,
avoiding counter productivity and proportionality (Kramer, Zaaijer, and Verweij 2017). In
this thesis | will analyse the use of the precautionary principle in zoonotic disease control
and formulate recommendations for its application.

Anotherissue | will explore in this thesis is the fact that the rise of certain zoonotic diseases
and corresponding control measures are the result of our own (morally problematic) way
of living. The growth of the human population and the massive impact of easy mobility,
food production and consumption on our natural environment and climate are creating
an immense pressure on the viability of (eco)systems in which human and non-human life
can flourish. Emerging infectious diseases, natural species that go extinct, climate change,
soil degradation and antimicrobial resistance are only some of the most visible effects of
these processes (Verweij and Bovenkerk 2016). This raises the question to what extent it is
justifiable to take zoonotic disease control measures which seriously affect the health of
animals and the environment, to resolve negative consequences of human actions.

From the ideal perspective of animal and environmental ethics, to combat zoonotic
diseases would imply a drastic global restriction of animal husbandry and consumption
of animal protein. However, in the near future this scenario is not very likely. It seems that
what ethical theories demand from us in these situations is sometimes too far removed
from everyday reality and therefore often ineffective. An objective of this research is to
look for possibilities to overcome the risk of ineffectiveness of ideal ethical theories in our
non-ideal world when addressing moral dilemmas in zoonotic disease control.

In summary, the purpose of my research is to examine and elaborate the moral dilemmas
of a One Health approach in zoonotic disease control. My main objectives are: 1) to clarify
the ethical assumptions of a One Health approach in zoonotic disease control, 2) to
explore how these can be coherently understood and justified and 3) to indicate what this
implies for policymaking. This research contributes to the development of an ethic of One
Health and is related to the interdisciplinary Wageningen UR strategic research theme
‘Global One Health:
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1.1 The idea of One Health

The emergence of several serious zoonotic disease outbreaks at the beginning of this
millennium, fueled a renewed interest in the relation between human health, the health of
animals and our environment. The awareness that human health is inextricably connected
with the health of animals and ecosystems, led to the understanding that interdisciplinary
cooperation is indispensable to combat (re)emerging zoonotic diseases. In 2004 the
Wildlife Conservation Society (WCS) organized a conference to address the emergence
of new infectious diseases in relation to wildlife and ecology. To establish a more holistic
approach in preventing these diseases, at the end of this meeting the WCS introduced 12
recommendations under the term ‘One World-One Health’ (Wildlife Conservation Society
2004). A few years later the American Veterinary Medical Association defined the term
‘One Health' as: “the integrative effort of multiple disciplines working locally, nationally,
and globally to attain optimal health for people, animals, and the environment” (American
Veterinary Medical Association 2008). This was the start of a broad range of initiatives in
science and policymaking, covering the implications of One Health for health issues at the
human-animal-environment interface. Since 2004, the number of scientific publications
under the heading of One Health shows a steep rise (Cassidy 2016). At first, this scientific
attention was mainly reflected within veterinary science but gradually in medical,
ecological and social sciences, researchers embraced the concept too. On an institutional
level the WHO, the Food and Agricultural Organization of the United Nations (FAO) and the
World Organization for Animal Health (OIE -Office International des Epizooties), joined in
a tripartite declaration to improve international collaboration and coordination of global
activities to address health risks at the human-animal-ecosystem interface (WHO, OIE,
and FAO 2010). Nowadays, while the COVID-19 pandemic plagues the world, One Health
has reached the level of common understanding and has become a logical paradigm for
contemporary health policies.

However, the basic idea behind the concept of One Health is of course not new. The
interdependence between humans and animals together with respect for land and water,
which are the foundation of One Health, are an intrinsic part of the culture and spiritual
beliefs of many ancient civilisations (Evans and Leighton 2014). At least since Neolithic
times, when humans started to domesticate animals for food and other purposes,
zoonotic pathogens jump the species border and cause diseases. Ancient physicians, like
Hippocrates (460 BCE-367 BCE), already recognized the importance of a clean environment
to the benefit of public health. Later in history, the German physician and pathologist
Rudolf Virchow (1821-1902) famously stated that: “between animal and human medicines
there are no dividing lines — nor should there be. The object is different but the experience
obtained constitutes the basis of all medicine” (Natterson-Horowitz and Bowers 2012).
Virchow as well as Osler (1849-1919) can be identified as founding fathers of what is
called ‘comparative medicine’ The recognition that many diseases in humans and animals
have a comparable pathogenesis has led to improvement of diagnostics and treatment
methods in both ways. Besides zoonotic disease control, ‘comparative medicine’is one of
the fields where human and veterinary medicine have proven to be mutually reinforcing.
Building on these views, James Steele (1913-2013) and Calvin Schwabe (1927-2006)
further promoted veterinary public health and emphasized the importance of veterinary
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medicine in relation to food safety and the quality of environmental conditions. Schwabe
coined the term ‘One Medicine’ stating that: “the practice of veterinary medicine was
directly related to man'’s well-being in a number of ways” (Schwabe 1964). Steel was inter
alia responsible for the founding of the Center for Disease Control and Prevention in the
United States in 1917, where he launched mass vaccination campaigns and prevention
programs for zoonotic diseases like rabies and bovine brucellosis. Since the beginning
of the 21th century it is broadly recognized that ecological processes and environmental
factors are key determinants of human and animal health (Evans and Leighton 2014). This
implies that besides human and veterinary medicine, collaboration with other disciplines,
like ecology, is essential to pursue the goal of One Health, which is to promote the health
of humans, animals and the environment.

Although the most prominent aspect of One Health is perhaps zoonotic disease control,
the concept is currently applied in a much broader sense. For instance, the shared combat
against antimicrobial resistance is also seen as a One Health effort. Since the use of
antimicrobials naturally stimulates the emergence of resistant bacterial strains, there is
a risk of transmission of these resistant bacteria or their resistance genes, from animals
to humans. In this and many other contexts, One Health bears the risk of becoming
an anthropocentric concept in which human health is central and animals and the
environment are considered as risk factors. Meijpoom and Nieuwland (2017) have pointed
out that this is too narrow a conception of One Health.

Besides the possible negative impact of animals on human health by transmitting zoonotic
diseases or antimicrobial resistance, there are also positive effects that can be attributed
to human-animal interactions. Examples of this are animal assisted interventions, such as
guide dogs, or the positive effect that companion animals can have on the physical and
mental health of their owners'. The latter was, for instance, apparent during the lockdown
phase of the COVID-19 pandemic (Ratschen et al. 2020). In this respect, it needs to be
said that in general the effects of these practices on animal health or -welfare receive
much less attention. The same applies to comparative medicine and animal testing, where
laboratory animals are predominantly used to benefit human health. On the other hand,
the core principles of the One Health concept can stimulate ethical debate on creating
mutual benefits and the search for alternative practices that could accommodate human-
as well as animal- and environmental health.

1.2 The practice of zoonotic disease control

As said, the call for One Health thinking is most prominent in zoonotic disease control.
Zoonotic diseases occur in livestock, horses, companion animals and wildlife. In the case
of livestock, zoonotic pathogens can be transferred through direct contact but more
often by consumption of contaminated products like milk, eggs or meat. Examples of
these alimentary or foodborne zoonoses are salmonellosis and listeriosis, both caused by

1 In animal ethics it is nowadays more accepted to speak of animal caretakers than of animal owners.
However, because in veterinary medicine and in law and policy the use of the term animal owners is still
broadly used, | choose to use the latter term in the rest of this thesis.
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bacteria, and commonly referred to as food poisoning. Besides that, we also distinguish
non-alimentary zoonoses. These diseases have a different route of infection and often
spread through aerogenic transmission. Examples in this category are Q-fever, psittacosis
(Parrot fever) and COVID-19. Depending on the nature of the pathogen, animals that
transmit these zoonotic diseases to humans show few or many clinical symptoms.
Sometimes animals are only carriers of such diseases and do not suffer any illness
themselves.

Because of the risk for human health, zoonotic diseases are often notifiable. This implies
that animal owners, veterinarians and laboratories have a legal obligation to report any
clinical signs or a confirmed diagnosis to the responsible authorities. In many cases,
zoonotic diseases must be combated according to official regulations. The status of
zoonotic diseases and the subsequent mandatory disease control measures are dependent
on several factors. These include inter alia: the speed of disease spread, the difficulty of
disease control and the impact on public health and economy. Zoonotic disease control
is often regulated in international regulations, issued by the European Union or the OIE.
When a notifiable zoonotic disease is reported and confirmed in animals, a competent
authority, like the Ministry of Agriculture, Nature and Food Safety, will issue the disease
control measures as prescribed. In the Netherlands, the Dutch Food Safety Authority is
subsequently responsible for the implementation of these disease control measures.

Disease control policies are often described in national roadmaps based on national and
international regulations. The arsenal of disease control measures is comprehensive and
consists of various interventions, like:

«  Declaration of a (national, regional or local) stand still period, when it is prohibited to
transport animals or animal products;

- Designation of locations where the disease is present and placement of warning signs;

- Isolation and confinement infected or suspected animals;

«  Strengthening biosecurity levels on animal locations;

«  Testing of suspected animals;

«  Culling of infected animals and/or preventive culling of animals suspected of an
infection;

«  Defusing the culled animals, products of animal origin or other objects;

. Decontamination of animal enclosures;

«  Vaccination of (healthy) animals;

«  Banning of animal breeding (for example in the case of Q-fever).

Since the start of the COVID-19 pandemic, we have seen that some of these measures
are also applied to control infections between humans. However, there are important
differences as well. Obviously, measures like (preventive) culling or breeding restrictions
are excluded from public health policies. But there are more variations, that are perhaps
not so apparent. For instance, in the case of vaccine use. Although vaccination is allowed
as a disease control measure for certain animal diseases, in many cases the use is limited
because of the economic consequences. Despite of EU arrangements, member states
and third countries are inclined to refuse products of vaccinated animals because they
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are afraid to import the disease. Even though with modern vaccines it is possible to
differentiate between vaccinated and infected animals, the use of vaccination to control
an outbreak of a notifiable animal diseases is limited. Currently, in many cases culling
strategies are still seen as a more effective and faster method to regain an OIE disease-free
status.

Another difference between veterinary and human infectious disease control is that
the political mandate is assigned to different ministries. Where in case of animal disease
the Dutch ministry of Agriculture, Nature and Food safety is normally in charge, human
infectious diseases are controlled by the ministry of Health. The implementation of the
actual disease control is also separate. The Food Safety Authority is responsible for the
control of animal diseases. In case of an outbreak of a human infection disease, the
(regional) Public Health Service is the designated authority. In the Netherlands, this dual
system led to public and political debate during the Q-fever outbreak between 2007-2012
because it hampered decision making and implementation of necessary measures. At the
basis of this problem was a conflict of interest between public health and agricultural
economics (Haalboom 2017).

1.3 One Health and moral status

In thinking about the moral dilemmas that originate from a One Health approach in
zoonotic disease control, several ethical approaches converge. An important premise
for such ethical reflection is that animals and ecosystems have a certain moral status.
Without attributing these entities moral status there would be no conflict of interests
and the central value would always be human health. In a completely anthropocentric
account of One Health, animal and environmental health would merely be instrumental.
The substantiation of a holistic account of the One Health concept, in which animals
and ecosystems have an intrinsic value apart from the instrumental value to humans,
requires the involvement of different disciplines in bioethics (Verweij and Bovenkerk
2016). Combining public health ethics, animal ethics and environmental ethics can be
fruitful and challenging at the same time. Traditionally, animal ethics is more focused on
the individual animal, whereas public health ethics is more concerned with the collective
aspect of health and environmental ethics revolves around the integrity of populations
and ecosystems. By integrating these different ethical approaches and their key concepts,
| will try to underpin an ethic of One Health.

In this respect, the first question that needs to be answered is: what gives animals moral
status? Why do we have to take their interests into account? And what does this imply
for our moral duties toward them? These important questions are all addressed in
animal ethics. In this field, three main approaches can be distinguished: a utilitarian, a
deontological and a relational theory. The concept of moral status is the starting point of
all these theories. Warren defined moral status as follows: “to have moral status is to be an
entity towards which moral agents have, or can have, moral obligations. If an entity has
moral status, then we may not treat it just in any way we please; we are morally obliged
to give weight in our deliberations to its needs, interests or wellbeing. Furthermore, we
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are obliged to do this not merely because protecting it may benefit ourselves or other
persons, but because its needs have moral importance in their own right” (Warren 2000).

Animal ethical theories often start off with a justification of the moral status of animals.
They do so by pointing out that there are no relevant moral differences between humans
and animals, which could justify the exclusion of animals from our moral deliberation.
Animal ethicists often refer to animal ethology and biology, which have taught us that
with regard to specific characteristics, such as rationality, self-awareness, language and
emotions, differences between animals and humans are merely gradual. The utilitarian
perspective in animal ethics emerged from the philosophy of Jeremy Bentham (1748-
1832), who stated that regarding our moral obligations towards animals: “ The question is
not “Can they reason?” nor, “Can they talk?” but rather, “Can they suffer?”.

Building on these famous words, Peter Singer introduced the concept of sentience
which can be defined as the capacity to experience pain and pleasure (Singer 1975).
Singer advocated that not rationality or language should be marked as a touchstone for
moral status, but sentience. Therefore, all sentient living beings should be part of our
moral considerations. In his utilitarian approach, that prescribes actions that maximize
wellbeing for all morally relevant beings, Singer promotes that in like cases all sentient
beings should be treated alike. If not, this would be a sign of speciesism, which Singer
compares to racism or sexism.

A deontological view on the moral status of animals is provided by Tom Regan (1983).
Regan argues that all beings that are a “subject-of-a-life” have an inherent value which
should be respected. This implies that when living beings have inter alia: beliefs and
desires, preferences, a sense of the future, emotions and the ability to initiate action,
they are subject-of-a-life. In short, when their lives can be better or worse, then we
should attribute these beings moral status. Because this definition would expand the
moral domain enormously and could lead to overdemanding moral obligations, Regan
proposed to at least include all mammals over a year of age. However, he realized that
future scientific evidence on mental capacities of animals could lead to widening te moral
circle. The philosophy of Regan is regarded as a rights -based approach in animal ethics.
Being a subject-of-a-life with inherent value implies having certain rights, such as a right
not to suffer or even a right to live.

According to Clare Palmer, these two ethical approaches lack important and morally
relevant aspects like context and relations (Palmer 2010). Palmer acknowledges that
sentienceisabasicaspect of moral status, butindicates that our relations with animals differ
and that these relations determine our moral obligations towards them. For instance, our
commitments towards domesticated animals are different from our obligations towards
animals in the wild. This is due to the fact that the process of domestication has made
them dependent on us. We therefore have positive duties regarding all domesticated
animals under our direct care. On the other hand, with regard to wild animals, we rather
have a negative duty not to interfere. This distinction is not always a sharp as it seems.
Especially, since we have entered the Anthropocene, more and more wild animals have
become affected by human action. For instance, in the case of polar bears whose natural
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habitat is destroyed by anthropogenic climate change. In this respect, we can also have
positive duties to wild animals (Palmer 2010).

A holistic conception of One Health is a call to cooperate to promote the health of
humans, animals and the environment. Humans and animals are all part of ecosystems
that constitute 