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Summary:

Parasitic diseases constitute the most common infections among the
poorest billion people, entailing high mortality rates and leading
to longerm infirmities and poverty. Although the seffing-up of
public health programs implies many ethical consequences, the
range of specific questions in parasitology that can be attributed
to bioethics remains, to a large extent, unexplored. From the
present analysis, it emerged three main issues which characterize
ethical stakes in parasitology: accounting the complexity of the
field of intervention, putting the principle of jusfice into practice
and managing the changing context of research. From the
research angle, medical parasitology-mycology, as other
biological disciplines, is undergoing tensions derived from
biclogical reductionism. Thanks to its links with the history and
philosophy of the sciences, bioethics can help to clarify them and
to explain the growing hold that technologies have over scientific
thinking. On the whole, researchers as well as clinicians are
called on fo assume a specific responsibility, proportional fo their
competence and their place in the making of scientific, health,
economic and social decisions.
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ince the seventies, bioethics has become the field

of ethics devoting a particular interest to techno-

scientific practices as they are applied to the living
being and more specifically to the human living being.
It has been defined as “generally multi-disciplinary
research, discourses and practices as a whole, whose
objective is to clarify or solve ethically-oriented issues
arising from advances in and applications of the medical
techno-sciences” (Hottois & Parizeau, 1993). This field,
named bioethics by the American biochemist Van Rens-
selaer Potter in a book entitled Bioethics: Bridge to the
Jfuture, published in 1971 in the United States, is evol-
ving in a context influenced by a weakening of moral
guidelines, by mutations in conditions of basic research
practice and by globalisation of the economy.
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Over about 40 years, numerous works have been publi-
shed on bioethics, regulatory and control organisms
have been put in place, texts modifying legal and sta-
tutory dispositions on both the national and interna-
tional levels have been adopted. Bioethics has there-
fore quickly become a component for structuring
research activities and clinical practices in all disciplines
and for all health professionals.

WHY BIOETHICS IS NEEDED
IN MEDICAL PARASITOLOGY

n the field of parasitology, the range of questions

that can be ascribed to bioethics yet remains, to a

large extent, unexplored. The number of publica-
tions specifically devoted to the ethical issues that
could arise through developments in parasitology as
a science and the setting-up of control procedures
against parasitic illnesses is still rather poor. And yet
parasitology constitutes a field of action and collective
reflection just as rich as any other field of biomedical
science and clinical action.
Selgelid (2005) wonders why the bioethical approach
is so rare in microbiology (including medical parasi-
tology and mycology). The reasons given refer to the
prime motivations of bioethics, to the dominating fea-
tures of biomedical thinking when it first emerged and
to the falsely “exotic” character of parasitic illnesses.
On the one hand, bioethics has become an autono-
mous discipline whose main role is to supply answers
to questions raised by advances in biomedical sciences
and techniques. It thus gives considerable importance
to progress in bio-technology and its applications
(gene therapy, stem cells, cloning, in vitro fertilization,
preimplantation genetic diagnosis, etc.) and to the resul-
ting controversies (embryo status, euthanasia, paten-
tability of the living being, etc.). Nevertheless, it has less
interest in problems raised by supposedly “known” ill-
nesses, such as infectious diseases (Selgelid, 2005). Tt
is true that bioethics emerged at a time of great medical
optimism when we had managed to control a number
of infections, and even, for the first time in history, to
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eradicate an infectious disease, smallpox. Health autho-
rities and the medical community were ready to wager
that the control of major endemics was irreversibly
mastered, as the economic and social advances of the
60s and 70s, especially in developed regions of the
world, led them to hope for a sharp decrease in their
impact. On the other hand, these diseases often have
an “exotic” character. They seem to belong to “others”,
to poor populations in developing countries (Selgelid,
2005) or subjects severely weakened by cancer,
immuno-suppressing treatment or AIDS. In such cases,
the injustice is so obvious that it must be combated
without specific ethical questions being raised.

For these reasons, the range of infectious and para-
sitic diseases as well as public health programmes dea-
ling with them is rarely the object of bioethical reflec-
tion (Selgelid, 2005). They are hardly ever considered
as public health priorities (except perhaps malaria) and
so they can more and more frequently be labelled as
neglected diseases. And nevertheless, they constitute
the most common infections among the 2.7 billion
people who live on less than $2 a day, causing about
534,000 deaths a year in such populations and leading
to long-term infirmities and poverty. Globally, the only
malaria is responsible for 273 million cases worldwide
and causes 1.12 million deaths annually (TDR, 2004).
This endemic disease decreases economic growth in
sub-Saharan African countries by as much as 1.3 % per
person per year, interferes with children’s mental and
physical development and affects national economies
(Dowell & Levitt, 2002). In short, parasitic diseases cons-
titute the greatest health problem in the developing
countries (Hotez et al., 2007). The link with the prin-
ciple of justice, one of the main principles in bioethics,
is obvious, as this principle goes beyond the problems
of distributive justice among the citizens of a nation
to reach the international level, showing particular
interest in inequalities between the human communi-
ties of developed regions and the more vulnerable
ones of developing regions.

However, parasitic and fungal diseases also represent
an ethical and public health issue in other areas. This
affirmation can be adequately illustrated by conside-
ring the problem of emergent or re-emergent infec-
tions, i.e. “diseases of infectious origin whose incidence
in bumans bas increased within the past two decades
or threatens to increase in the near future” (US Cen-
ters for Disease Control and Prevention). Interestingly,
emergent or re-emergent pathogens have worldwide
distribution and represent a recognized public health
issue in developed areas. Actually, immunosuppres-
sion, AIDS and hospitalisation, conditions largely pre-
sent in these areas, are much more important favou-
ring factors of emerging or re-emerging infection than
pathogen genetic mutation, globalisation or climate
change (Woolhouse et al., 2006). Specifically in medical
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parasitology or mycology, emerging or re-emerging
agents have a considerable impact in both developing
and developed areas. Thus, 13 (25 %) species of pro-
tozoan pathogens cause emerging or re-emerging infec-
tions, and six of these 13 species are recognized patho-
gens in developed areas. Likewise, though only 7 % of
pathogenic fungi are responsible for this type of infec-
tions, the number of emerging or re-emerging patho-
genic fungal species is higher in Europe than in Africa
(15/22 in Europe, 12/22 in Africa) (Woolhouse et al.,
20006).

Tensions between the establishing of measures of hygiene,
feeding and ways of life essential to the prevention of
parasitic diseases and the customs and cultural, social
and symbolic traditions of communities (whether they
be rich or poor) are typical bioethical issues which
concern medical parasitology. It is well-known that
some parasitic cycles thrive on habits which are deeply
rooted among the populations of endemic regions. For
example, in regions of high hydatic endemic disease
in South America, sheep-breeding is widespread and
so dogs are essential. Peasants in these areas maintain
the “ancestral” custom of sacrificing sheep in non-pro-
tected places and using their offal, especially their
lungs, often infected with Echinococcus larvae, to feed
their dogs. In Canada, Indians infect their dogs by fee-
ding them the lungs of moose and caribou (Neva &
Brown, 1994), which are also Echinococcus granulosus
intermediate hosts. Similarly, anisakiasis, a common
disease in Japan (90 % of cases worldwide) caused by
nematode larvae ingested alive in raw or badly cooked
fish, could be avoided by freezing fish meant for
consumption at —20° C for more than 24 hours (Dei-
Cas, 1996; Chai et al., 2005). However, as populations
are highly resistant to any changes in habits, the pre-
valence of these two diseases is still significant in their
respective endemic regions. A sustained effort in deve-
loped health education, in a bioethical perspective, is
the only way to attain a rational acceptation of the pre-
ventive measures to be set up and to appease the ten-
sions which are likely to be associated. Bioethics could
therefore assist in regulating tensions between research
efforts on anisakiasis and fishermen’s fears that their
turnover will slump with the publication of research
data in the gutter press.

MEDICAL PARASITOLOGY
AND BIOETHICAL THINKING

n a public health perspective, all actions targeting
parasitic and fungal diseases have to take into
account the economic and social context, the cul-
tural level of the population and the institutional and
political background. Indeed the responses required
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are so complex that a multi-disciplinary approach
appears to be essential. Bioethics can facilitate this kind
of approach as, faithful to its practice (Tausig et al.,
2006), it favours the implication of the social sciences
(history, anthropology, sociology, political sciences,
economics and geography).

Bioethics is in fact a multi-disciplinary subject, the rules
of which have emerged from exchanges between dif-
ferent systems of value (ethical, philosophical, reli-
gious), regulated within the appropriate jurisdictions
(e.g. “ethical committees”). Its multi-disciplinary cha-
racter and inter-professional exchanges are coherent
with the specificity of parasitology as a field of know-
ledge. Thus, parasitic pathologies are varied and com-
plex, they may apply to any system in the organism
and result in usually non-specific symptoms. The phy-
sician ends up requiring data produced by the clinical
laboratory scientist to establish a diagnosis with certainty.
The laboratory technician has a key role, often poorly
recognised, to play in this process. Incidentally, it can
be noted that there is often a shortage of well-trained
technicians in developing regions which are precisely
the most affected by parasitic and fungal endemics.
Above all, the clinical expression and epidemiology of
parasitic diseases vary along with the kinetics of the
development of agents in the organism, in reservoir
animals (zoonotic parasitosis), in arthropod or other
vectors (vector-borne parasitic infections) and in the
environment (soil- or water-borne parasitic infections).
Widespread competence is required to be able to
understand these illnesses. For example, notions of
zoology (to understand the biology of vectors, reser-
voirs, wild hosts), of ecology (parasite life cycles are
mostly linked to specific ecosystems) and of micro-
biological environmental control are often essential in
parasitology. The opening-up of this discipline to other
ways of thinking is consistent with the multiplicity of
approaches required in bioethics and should make it
easier to bring together these two fields of knowledge.

FROM RESEARCH TO CLINICAL FIELD:
THE ETHICAL RESPONSIBILITY
OF PARASITOLOGISTS

nvolved in producing knowledge and mastering

technological tools, researchers and clinicians have

a major responsibility throughout the process which
starts with research and leads to practical application.
This responsibility of course focuses on the techno-
scientific level (mastering fundamental knowledge,
technical tools and clinical applications). However, at
the same time, it is present in the specific economic
and social context in which the parasitologist, resear-
cher or clinician, must for example assess technical
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innovations, make a detailed estimation of the poten-
tial involvements of their application and decide whe-
ther it is worth introducing them into public health
actions. In this context, the term “technical innovation”
may imply a technological platform or quite simply a
new diagnostic kit, a new laboratory robot, a novel
medicine, and so on.

Thus, the parasitologist’s responsibility is not only techno-
scientific: there is an ethical component to it which
does not simply consist in respecting statutory texts and
bioethical rules. Bioethical responsibility also means
thinking on how parasitology is developing and more
particularly on the need to extend and promote, in an
increasingly difficult context, basic biology research in
parasitology or mycology, and to examine, from a cri-
tical point of view, the factors involved when defining
the priority modalities and topics of research. Finally,
the parasitologist must ensure the durability of his
ethical responsibility by transmitting the conditions
and particularities of his practice to PhD, MSc and other
students whose training he is in charge of.

BIOETHICAL ISSUES
IN MEDICAL PARASITOLOGY

Three main questions arise from analysing the biblio-
graphy:

1 - Complexity of the field of intervention: accounting
for the complexity of parasitic diseases and for the fac-
tors determining their endemic existence in any given
population, as well as the outbreak of clustered cases
and of epidemics, calls for complex models of non-
linear dynamic systems rather than those of the uni-
vocal determinism of linear systems (Seve, 2005). These
factors involve the relationship that human groups
entertain with the fauna, flora, countryside — that is,
their connection to the space and temporality of eco-
systems. Control strategies will therefore have to take
into account the inevitably dynamic and multi-factorial
feature of causal chains. In this perspective, reduction
as an analysing strategy often proves to be inadequate
as the properties of ecosystems cannot be deduced
from those of components taken separately.

In the same way, targeting a population as a whole
rather than the most vulnerable groups therein, has
proved to be more conclusive in assessing the effec-
tiveness of insecticide-treated nets (ITN) in preventing
malaria (Killeen et al., 2007). A conventional biome-
dical approach would almost certainly have targeted
the most vulnerable populations. However, it would
not have taken into account the impact of the use of
ITNs on the entire malaria-endemic population or the
behaviour of Anopheles vectors. It would have neglec-
ted the fact that a generalised use of I'TNs over a period
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of years protects not only the vulnerable groups (pre-
gnant women, young children) but also other groups,
even those made up of non-users of ITNs. In fact, as
ITNs kill adult Anophbeles directly and oblige them to
undertake longer, more hazardous foraging expeditions
in search of vertebrate blood and aquatic habitats to
lay their eggs, the number of infectious bites per per-
son and per year is significantly reduced (Killeen et
al., 2007). In addition, targeting all age groups bypasses
the inevitable inadequacies of selective targeting (lea-
kage, inequity). Finally, the authors ask a key question:
“How can such population-wide coverage levels be
affordably and cost-effectively sustained?”, as it illustra-
tes the articulation of the analysing strategy (entire mala-
ria-endemic populations versus vulnerable sub-groups),
epidemiology in a zone with a high transmission rate,
prevention strategy and the social-economic context.
The complexity of the field of action is to be found
in the coexistence of several, often competing and
sometimes contradictory logics (scientific, health, poli-
tical, commercial) which form the framework of the
research and clinical fields and generate tensions which
are not specific to the field of parasitic diseases and
should be approached bioethically.

2 - On the principle of justice: an examination of publi-
cations indicates that most of the questions posed by
research, discovery (e.g. of emerging illnesses), detec-
tion, treatment, caring for and prevention of the main
parasitic diseases refer to the general issue of justice.
In the North American version of bioethics, systemised
by Beauchamp & Childress (2001) alongside the prin-
ciple of autonomy (respect for a person’s self-deter-
mination) and the principles of doing good and not
evil (aiming at well-being and avoiding any unneces-
sary harm), the principle of justice constitutes “the
moral obligation to divide medical resources equitably
in the same way as the benefits and risks of medical
conduct” (Benaroyo, 2006). Numerous publications assess
the cost/benefit ratio of the preventive or curative treat-
ments proposed; some seek new collaborative condi-
tions between private industry, international institutions
and local political powers; others evoke the signing-up
conditions of health workers in the case of an epide-
mic. All the constraints mentioned and failures registe-
red seem to oblige us to look again at these difficul-
ties from the angle of the principle of justice; not
limited to individual justice but extended to interna-
tional, national and local justice. The objective to reach
“the bighest attainable standard of bealth” (Hunt, 2006)
sums up the intentions of the international community,
but requires the mobilising of new competences and
new strategies including how to select priorities, how
to decide on possible compromises and how to assess
the impact of health programmes.

Major projects for fighting against infectious and para-
sitic diseases — IAVI (International AIDS Vaccine Ini-
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tiative); MMV (Medicines for Malaria Venture); Global
Alliance for TB Drug Development — associating public
institutions and private partners, are one of the means
dominating public health interventions in developing
countries (Wheeler & Berkley, 2001). Is it feasible, at
the different evaluation stages of these interventions,
to assess their content, their methodology and their
results from an ethical angle? If so, criteria offering the
possibility to measure the quality of communities’ par-
ticipation and the progress made in justice could be
added to those of medical effectiveness and economic
efficiency.

In short, if we do not want the application of the prin-
ciple of justice to appear as a sort of disguised pater-
nalism (“we are debating among ourselves what is right
for you”), communities and populations in developing
countries must be acknowledged as actors in their own
right. The bioethical approach should favour training,
decision-making, control and assessment by commu-
nities themselves who are often requested to help in
the public health struggle against parasitic diseases.

3 - A changing research context. From the research angle,
medical parasitology-mycology is undergoing the same
tensions as other biomedical disciplines. These are the
result of confrontation between descriptive methods
based essentially on morphology, clinical description
and on-the-spot practice, and approaches which pri-
vilege the molecular characterisation of agents based
on knowledge of parasites or pathogenic fungi’ geno-
mes and as well as on a precise determination of the
host’s immune response, something that has benefited
from recent advances in immunology. Novel approa-
ches claim to be closer to therapeutic or preventive
interventions or even to associate a very basic dimen-
sion (that of the genome) to objectives which appear
to be very near to on-the-spot practice (PCR techniques
to detect parasites and fungi both in the host and in
the environment, identification of new therapeutic tar-
gets, recombinant protein vaccines, DNA vaccines, trans-
genesis of vectors to inactivate their ability to transmit
pathogens, etc.). Although old and new approaches are
obviously complementary (morphology was and still
remains essential when dealing with parasitic cycles
and for an understanding of the transition between dif-
ferent stages, whereas molecular methods, especially trans-
criptomic approaches, will doubtless assist in accoun-
ting for the mechanisms of such transitions), their
apparent opposition has engendered tensions between
old and new generations of researchers. The present
renewal of interest in structural approaches, encou-
raged by technological advances (confocal microscopy,
atomically-powered microscopy, etc.) linked to the
emergence of outstanding bioinformatic methods, which
ensure more and more detailed mastery of cellular ima-
gery, nevertheless illustrates the remarkable come-
back of the morphological sciences. Thanks to its links

Parasite, 2008, 15, 489-494




with the history and philosophy of the sciences, bio-
ethics can help to explain the growing hold that tech-
niques have over science, especially the impact of cer-
tain technical corpus such as for example that of molecular
techniques (“molecular biology”), over project concep-
tion and scientific thinking.

If we look more closely, the question of reduction as
a research strategy (Mahner & Bunge, 1997) and its
inability to grasp the emergence and complexity of the
living being (Seve, 20006), also affect parasitological
research (Boury et al., 2005). In fact, what alternative
to reduction exists to characterise parasitic systems? The
present crisis in basic biology is clearly current in the
field of Parasitology-Mycology despite a few attempts
to avoid either conventional reductionism or too spe-
culative holism (Anderson & May, 1991; Levin, 1996
Hoberg, 1997; Dujardin & Dei-Cas, 1999). However, the
predominant reply to this question is only biotechno-
logical for the moment: high-speed biology, the “omics”
(transcriptomic, proteomic, metabolomic approaches)
which propose restoring the living being atomised by
three centuries of reductionism. We are however
entitled to question the justification of a living being
reconstructed with jigsaw pieces that result from reduc-
tionist research.

SOME IDEAS TO CONCLUDE

ew biological disciplines illustrate as parasitology

does, how man belongs to the ecosystems. It

explains how he contracts parasitoses related to
his role either as a consumer in the ecosystems (e.g.
distomatoses, taeniasis, trichinosis, anisakiasis), as a prey
in the micro-predation practised by haematophagous
vectors, or by ingesting infectious forms from the envi-
ronment (oocyts, cysts, worm eggs and larvae). The
latter then reach the ground where they are carried by
rainwater, running water and irrigation, and thereby
contaminate foodstuffs. Parasitology thus creates the
image of a man totally integrated into trophic networks,
entirely dependent on the flow of matter and energy
of ecosystems, sharing advantages, risks and patholo-
gies with non-human organisms. Inversely, the com-
mon representations of human daily life, those broad-
cast by advertising, the media and even by education,
show a humanity which has somehow, thanks to his-
torical and techno-scientific evolution, “escaped” from
the ecosystems. It either witnesses, as an admiring
spectator, nature reduced to bi-dimensional landscapes,
lacking in depth, where the organisms inhabiting these
landscapes are nothing but empty icons, or it consi-
ders “nature” to be a source of matter and energy exte-
rior to mankind and virtually inexhaustible, even if
political ecology has dramatically pointed out the limits
and dangers of such triviality.
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In truth, societies are faced with notions of risk and
uncertainty. “Risks have taken on mighty dimensions,
to the point that questions can be asked about the life
itself of the buman species on earth; and this at the very
moment when we are becoming aware of a sort of
powerlessness in our will for technical power to have
complete control over itself; so that risk today finds
itself surrounded by a halo of uncertainty correspon-
ding to what we know we are ignorant of. It is from
this return to uncertainty that the call for responsibi-
lity finds its expression toda)y” (Ewald, 1997).
Researchers as well as clinicians are called on to
assume a specific responsibility, proportional to their
competence and their place in the making of scien-
tific, health, economic and social decisions. In this way,
they can help citizens, as well as political and institu-
tional heads, to have a better understanding of the com-
plex mechanisms of parasitic endemic diseases, the
foreseeable consequences and risks of decisions made,
and to shed light objectively on public health issues.
International journals are increasingly taking into account
the ethical issues raised by the tropical diseases and
pathologies to be found in developing countries; this
acts as an encouragement to pursue this path (Chan,
2007). Rather than letting ourselves become prisoners
through fear of tomorrow or fear of others, but without
turning to the smug optimism of all-powerful science
and technology, room should quite simply be reserved
for a sort of ethical uneasiness, “like a goad which keeps
us on the alert, preventing us from ever finding abso-
lute rest” (Corcuff, 1997).
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