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ABSTRACT: Numerous studies of genetic epidemiology and post-genomics in respiratory
diseases rely on the use of biobanks, defined as organised biological sample collections with
associated personal and clinical data. The use of biobanks is increasing and raises several ethical
issues. What are the ethical trends and legal frameworks in the post-genomic era? Are there new
issues in relation to the developments of techniques and new study designs? How does this affect
the clinician’s attitudes and relationship with the patients?

The main ethical issues encountered are: informed consent; confidentiality; secondary use of
samples and data over time; return of results; and data sharing. Different levels and modalities of
dealing with such issues are identified and vary from legally binding measures to “soft”
regulations, such as ethical recommendations by various committees or professional organisa-
tions.

A further level of complexity appears with the increasing international dimension of such
activities in a context in which national positions vary on those topics. There is a tension between
a necessary level of diversity in ethical positions and an indispensable common pedestal of
principles and procedures to manage these issues in order to foster research.

Current legal and ethical trends favour the facilitation of secondary use of samples, more
biobank openness, balanced with a growing attention to dialogue and public/stakeholder
consultation, an increased role for research ethics committees and more sophisticated data
protection and governance structures.
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s the impact of molecular and genomic

data grows in epidemiology [1, 2], numer-

ous studies of genetic epidemiology and
post-genomics research in respiratory diseases
rely increasingly on the use of human biobanks
[3]. Biobanking, the organised collection of
biological samples and associated data, ranges
in scope from small collections of samples in
academic or hospital settings to large-scale
national repositories. The organisation and the
use of such resources raises ethical issues [4, 5].
Although biobanking is not new, its considerable

development during the past 10-15 yrs, in the
context of genomic and post-genomic research,
has been accompanied by the generation of
numerous documents addressing their ethical
challenges.

WHAT IS AT STAKE?

“The rapid pace of change has produced two
powerful, but conflicting, social reactions. On the
one hand, there is very strong public support for
breakthroughs promising better medical diagno-
sis and treatments and, on the other, there are
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anxieties about increased loss of privacy and the potential for
genetic discrimination, as well as about the capacity to regulate
genetic science in the public interest”” [6]. Although the guiding
principles to respond to those concerns are generally the same,
human rights and fundamental freedoms (e.g. autonomy,
privacy, nondiscrimination and nonstigmatisation), their
implementation may be extremely variable.

Different logics of regulation for the use and procurement of
biological samples and data have appeared both at the national
and international levels, sometimes through specific legally
binding instruments or by general regulatory texts [7-9]. Over
the years, new questions, difficulties and solutions appear. The
result is that there is considerable confusion and the
consideration of this maze of literature and procedures may
be difficult to get through. This is enhanced by the fact that the
definitions of biobanks are variable and the set of terms used
leads to ambiguities throughout the regulatory frameworks
[10, 11]. Nevertheless, although the field is still evolving,
general trends can be underlined for issues that encompass
initial information and consent, secondary uses, confidenti-
ality, samples and data exchange and benefit sharing.

Moreover, the contexts can be very different according to the
type of studies performed [12, 13] and the different study
designs may call for different ethical issues. The use of
different types of biological samples, from DNA genotyping
to proteomics, may provide results with varying individual
and population consequences. Ethical issues themselves
directly impact on the methodology used and this has
consequences on the information clinicians have to deliver to
the patients. In addition, it is worth mentioning that at the
international legal level, the two main axes, biomedical
research and therapeutic applications, tend to be regulated
by different guidelines, while their frontiers are somewhat
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flexible. Through interdisciplinary exchanges and training,
regulators acquire a deeper understanding of the reality of the
evolving research using biobanks. Researchers and clinicians
develop an increased awareness of the issues, the regulatory
framework and the administrative modalities for the ethical
conduct of biobanking that become even more complex at the
international level. The present study aims to contribute to
such a process.

The questions to be addressed are as follows. What are the
main ethical issues encountered in the construction and the use
of biobanks, especially in the context of asthma and allergy
research, as an example of chronic complex diseases involving
environmental and genetic factors, often affecting children and
requiring long-term follow-up? What are the recent ethical and
legal frameworks that provide guidance in the post-genomic
era? What are the practical consequences for clinicians who ask
patients to get involved in such a project? Can a guiding logic
of practical use be found in this complex field?

WHERE TO FIND INFORMATION

The main issues can be identified by concentrating on
literature at a national or international level from 2000-2006
[7, 14-16]. The most controversial but well-documented ethical
aspects are discussed later and an analysis of some recent
regulatory texts addressing these points outlines a cautious
combination of the current relevant trends. The principal
documents of reference for the supra-national level are given
in table 1, which lists the major relevant international instru-
ments published or modified between the years 2000-2006.
The documents can be confronted with the choice made at the
national level for managing ethical aspects [14, 15, 17-34],
whereby two main attitudes appear. Either national legislation
specific to biological material and/or data collections appear,
as is the case in Iceland, Norway, Sweden, Estonia and Latvia,

International normative instruments regarding biomedical research and biobanks 2000-2006
Organisation Ref.
International norms pertaining to biomedical research in general

WMA 17]
CIOMS 18]
CE 19]
International norms specific to biobanks of human biological materials and/or (associated) data and

corresponding genetic testing

CE [20]
ESHG [21]
WMA [22]
HUGO [23]
WHO* [24]
UNESCO [25]
European Union [26'-28%]

WMA: World Medical Association; CIOMS: Council for International Organizations of Medical Sciences; CE: Council of Europe; ESHG: European Society of Human
Genetics; HUGO: Human Genome Organisation; WHO: World Health Organization; UNESCO: United Nations Educational, Scientific and Cultural Organization.
#: European Partnership on Patients’ Rights and Citizens’ Empowerment. ': these recommendations were prepared by a multidisciplinary expert group consulted by the
European Commission. Although this document focuses on genetic testing, several recommendations address human biological material collections and associated
data specifically. The report and the Conference proceedings are presented elsewhere [29]. *: although the scope of these directives is limited to therapeutic
applications, the principles it lays down have implications for research. Data presented in an updated format from [15] with permission.
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(=182 Similarities and differences in dealing with biobank ethical issues

Convergence: consensus

HUMAN BIOBANKS ETHICAL AND LEGAL FRAMEWORK

Divergence: controversial issues

Consent

Privacy/confidentiality

Dissemination of
results/information to
participants

Discrimination risks

Governance and
monitoring

Public involvement

Resource sharing and
access

Commercial aspects

Adjusting traditional consent mechanisms to the specificity of biobanks

Correlation between the degree of data identifiability (anonymous,
anonymised, double-coded, coded, identifiable) and the need to
re-contact participants, the possibility to withdraw from research,
the question of the return of results to participants and access to
data and samples by third parties

Requirement for comprehensive information prior to any large-scale
population biobank

The need to take into account potential risks of discrimination not only
at the time of recruitment but also when interpreting results

The need for adequate scientific and ethical oversight at the time of
the biobank creation

Ongoing monitoring during the length of the project

Independence of the oversight institution and efficiency of its control
powers including sanctions

Promoting and reinforcing the dialogue between professionals and the
public: the public as an active participant

In the drafting of the ethical and legal framework governing population
biobanks

In the establishment of each population biobanks project

Involvement of patients associations when diseases are targeted

Promoting the availability of scientific results to the widest audience

Facilitating the access to samples and data for research purposes

The need to elaborate benefit-sharing policies and to take into account
the potential commercial uses of the data held in population projects

The width of the original consent to research and the
secondary use of samples and data

Determining the adequate degree of identifiability

Access to data

The right to know and not to know in the context of population
biobanks: clinical interest, genetic counselling and
interpretation of results; general versus individual results

Information provided to participants on the risk of
discrimination and impacts on participation rate

Ethical oversight for international projects involving several
countries: the nature of the control and bureaucratisation
of the process

Governance: check and balances

Information, engagement, consent of the community or the
population
Modalities of involvement

Length of time with restricted access to certain teams

Conditions of access of national resources to international
users

Financing such enterprises: public projects versus private or
semi-private projects

resources

The status of genetic material: ownership, participants,
financial gains (beneficiaries)
Involvement of private companies including industry

Data presented in an updated format from [15] with permission.

or amendments to existing ethical and/or legal standards are
worked out, as in Quebec, Denmark, France, Germany and the
UK. The terms of the debates are summarised below.

THE ETHICAL ISSUES AT STAKE

Among the ethical issues relevant to biobank activities, some
are particularly controversial. These are shown in table 2 along
with relevant discussion points. This section provides an
overall picture of the issues.

The “definitional” issue

The definition of biobanks

This may not be seen as an ethical issue as such, but obviously
what is included in the definition of a biobank has ethical
consequences. Currently, there is enormous variation in the
definitions used in regulatory literature. Some literature refers
explicitly to biobanks, such as the Norwegian law in which the
definition includes samples without explicit reference to data,
i.e. a biobank is a collection of biological samples which are
permanently preserved. Others include a gene bank (Estonia),
a database of gene donors (Latvia) or several kinds of biobanks
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(diagnostic/research). However, in Sweden, a biobank begins
with the preservation of one sample but refers only to samples
that are identifiable (nonanonymous), omitting samples that
do not allow tracing back to an identifiable individual.

In many cases, especially in the absence of specific legislation
for biobanks, samples are considered as part of the human
body on the one hand, yet, on the other hand, personal data
related to the samples are regulated by separate legislation
usually referring to databases and data protection legislation.
In France, the term used in legal texts is ““collection”” while the
National Advisory Bioethics Committee also use “’collections”,
“biolibraries” or “’biothéques” and “‘biobanks” [35].

With respect to biological samples and data, two trends are
evident. The first makes a distinction between the physical
biological samples themselves, which together constitute a
collection, and the database made up of the information
derived from these samples and their characterisation. The
second trend, which currently predominates in the world of
genomics, uses the term ““database” to denote the physical
samples as well as the information derived therefrom. This is
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the position adopted by United Nations Educational, Scientific
and Cultural Organization (table 1). This is also clearly the trend
in an ongoing initiative at World Health Organization (WHO)
level [36]. With regard to both samples and data, WHO states
“no regulatory framework for genetic databases has been
developed to date that is global in scope yet developed with
regional input, while being specific enough to provide practical
guidance” [36]. In the most recent recommendation of the
Council of Europe in March 2006 [20], biological materials are
defined and are distinguished from “collections of biological
materials”. A definition of biobanks is also given but restricted
to “population biobank’” with the following features: “1) the
collection has a population basis; 2) it is established, or has been
converted to supply biological materials or data derived
therefrom for multiple future research projects; 3) it contains
biological materials and associated personal data, which may
include or be linked to genealogical, medical and lifestyle data
and which may be regularly updated; and 4) it receives and
supplies materials in a organised manner’ [20].

Finally, certain definitions may vary over time. For example, a
virtual biobank has been defined as corresponding to entities
which are soliciting donors via the web and sending the results
to individuals or through physicians [3], whereas it may also
be a biobank in which the biological samples remain in the
remote site of original sampling and what is shared and
centralised is information on those samples and the relevant
contacts. In short, a clear definition of the type of biobank used
in the context of genetic epidemiology or post-genomics
projects is a key element for implementing proper ethical
management. It is certainly useful for clinicians to be aware of
such debates. A clear and explicit definition of the biobank
considered for a given project is a prerequisite before starting
to inform patients.

Definitions related to identifiability

Confidentiality has been described as a tower of Babel [11] or a
maze [8]. There are different levels of identifiability; among the
many names, the following were used in the 2006 Council of
Europe recommendation. 1) Identifiable biological materials are
those which, alone or in combination with associated data, allow
the identification of the person concerned either directly or via the
use of a code. In the latter case, the user of the biological materials
may either have access to the code (coded materials) or not,
which is under the control of a third party (linked anonymised
materials). 2) Nonidentifiable biological materials are unlinked
anonymised materials i.e. those which, alone or in combination
with associated data, do not allow, with reasonable effort, the
identification of the person concerned” [20]. These categories are
referred to under different names in the various literatures, but
those mentioned previously are the only European-level opera-
tional and official definitions that can be referred to, so far. They
are key ethical elements in relation to the practical framework,
which include: informed consent; withdrawal; secondary uses;
public engagement and trust; and the return of results and
information. Whereas the definition of biobanks is of use in
understanding the global framework of patients” involvement,
the understanding of the notion of identifiability is essential for
each person to be able to assess the indivi dual consequences of
participation; thus, clinicians have an essential role in clarifying
the issue when communicating with patients.
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Informed consent

Following the Nuremberg Code and through the Declaration
of Helsinki, the inhumane exploitation of individuals in
research was proscribed. Respect, by protecting autonomy
through the process of obtaining consent, is important as it
shows respect for the individual. The principle of informed
consent is largely recognised and considered a pillar in the
practice of bioethics. Although it does not in itself protect a
person, informed consent allows individuals to exercise their
fundamental right to decide whether and how their body,
body parts and associated data will be used in research.

The application of informed consent encounters difficulties in
the case of large-scale biobanks, which are often longitudinal
and require extensive exchange of tissue and data. A sample is
taken at a precise moment; it is then used over a number of
years with knowledge and research questions evolving over
time. This has generated numerous discussions, especially on
broad consent and secondary use [37, 38]. The issue of
secondary uses for stored human samples occurs as a rule
and should not be disregarded, even though they are often
unforeseeable at the time of sampling. The main ethical issues
relate to: 1) the level of completeness of the information given;
2) the necessity of a new individual consent for each use; and
3) who will decide on this issue. Several views have been
expressed, ranging from denying any use other than that
initially stated to more flexible attitudes. Specific measures
have been developed in the case of minors [39, 40] or those
unable to consent. Several features of biobanks have generated
debate about consent applicability, its limits, modalities and
the conditions for waiving consent. This makes it the most
controversial issue in the domain of biobanking [9, 37, 38, 41—
45]. A number of studies have been carried out to examine the
opinions and attitudes of research participants on the matter of
consent and issues in the context of biobanking [46-50], which
showed a variety of patterns, with more concern focusing on
confidentiality issues rather than the consent itself. Recently,
the possibility of a somewhat broader consent for long-term
projects, with extensive information upon recruitment, the
right to withdraw, and advance consent given for re-contacting
the participant for other studies, is emerging [48]. Several
countries place more responsibility on research ethics commit-
tees in the decision of the necessity of new consent for a
protocol explaining further use. However, a large heterogene-
ity exists between countries [17, 44, 51, 52].

Withdrawal

This is by far the most relevant area of concern in the domain
of genetic studies and long-term biobanking. Safeguarding
confidentiality is a paramount aspect of the protection of
individuals and groups participating in biobanks. It is
recognised that the degree of data protection (anonymous,
anonymised, (double) coded, identifiable) is closely linked to
questions of withdrawal from a research project, dissemination
of results to participants (generally or individually), follow-up
of participants and third-party access to research data.
Unconcerted management of these elements can lead to
contradictions or practical impossibilities. The right to with-
draw is naturally mentioned in all consent forms for clinical
assays, but how can this be implemented in practice for
samples that are exchanged, data that are distributed in
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complex databases and, sometimes, for samples that undergo
transformation into cell lines that can themselves be exchanged
and duplicated? This needs to be carefully addressed with
practical and feasible procedures set up and explained,
otherwise it may be a concept with no reality and significance.
There are a variety of situations ranging from identifying
personal data (for which there is significant protection, very
limited access and the possibility of withdrawal) to anon-
ymised data (for which there is free access for research
purposes, no possibility of re-contacting participants and no
possibility of return of results or withdrawal from the project).
When considering the confidentiality of data, problems of
taxonomy arise. As mentioned previously, the vocabulary used
to describe the degree of protection of data is extremely varied,
with different terms used to describe the same realities and vice
versa [11]. The criteria used to determine an adequate degree of
protection are also problematic. Coding, double coding and
anonymisation are not established in a homogeneous fashion.
In addition, since anonymisation is only well suited to a
restricted number of projects, due to its inherent limitations,
the protection of data will vary according to the questions and
norms at hand. Finally, access to research data is another major
issue. The policy on access varies drastically from project to
project, even within the same legislative context or ethical
framework. The precise definition of “who may have access
and under what conditions?’’ is a source of debate, both with
respect to its underlying principles and with regard to the
practical implementation of the conditions of access or
protection. In this manner, questions of family or third-party
access often lead to the decision to create different categories of
data within the same biobank, which in turn complicates
management of the biobank [15]. A number of questions,
problems and practical modalities have been proposed for
genetic epidemiology, post-genomics and biobanking [4, 7-9, 11,
34, 53-55]. Although many legal specialists remain attached to
the supremacy of consent, it appears poorly adapted to protect
rights in the world of networks and massive computerised
processing of personal and health data over long periods of time
[56]. The degree of possible identification of individuals is of
course an important parameter in the level of sophistication that
will be set up in order to prevent the disclosure of personal data
to an unauthorised third party. In addition, the definition of the
degree of protection necessary to be efficient, according to the
type of data, has given rise to a large debate and caused
controversies around genetic data. This is known as the issue of
““Genetic exceptionalism”, the belief that genetic tests generate a
form of information that is unique and, therefore, justifies special
consideration with regard to informed consent and privacy [4].
These various levels of controversy demonstrate the need for
ongoing discussion regarding confidentiality issues and suggest
that researchers and clinicians be particularly cautious and
explicit on this matter.

Secondary uses

This is one of the most important features surrounding the
actual use of biobanks. There is a tension between the
framework and engagement of defined stakeholders surround-
ing a given described use of a biobank and the possibilities of
further uses. They not only question the validity and extent of
an individual consent but challenge all the organisations and
governance of the rights to access samples and data. Who
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should be granted access to samples and data of “my”
patients? Who should decide when there is a limited amount
of material? Issues of intellectual property and rights to
exclusive use may contradict the general interest and an
optimised use of the biobank resource for maximising research
discoveries. In 2001, the European Society of Human Genetics
published its recommendation on data storage and DNA
banking for biomedical research, technical, social and ethical
issues, which stated the following: “The full benefits for which
the subjects gave their samples will be realized through
maximizing collaborative high quality research. Therefore,
there is an ethical imperative to promote access and exchange
information” [21]. The 2006 Council of Europe recommenda-
tion [20] on research into biological material of human origin,
stresses in its preamble that ““population biobanks developed
on the basis of donations of biological materials made in a
spirit of solidarity should not be monopolized by small groups
of researchers” [20]. However, the organisation of sharing is
often not precisely documented. Intellectual property issues
bring about resistance, ambiguity, a lack of definition of
responsibilities and, most importantly, practical difficulties for
researchers [57-59]. As mentioned by the National French
Bioethics Advisory Committee regarding the relationship
between researchers and biobanks: “The appearance on the
scene of an intermediary, the “bank”, tends to spotlight issues
which in fact are not new. However, certain pragmatic courses
of action or compromise solutions between opposing concerns
are becoming obsolete. Such is the case for relations between
researchers and for the financial arrangements governing
collection activities” [35].

A recent document from the UK by the Medical Research
Council and The Wellcome Trust [60] addressed such issues
with unprecedented clarity and detail, and may be a good
basis for policy making on this topic. In addition to clarifying
definitions, issues and proposing practical guidelines, rather
than a simple set of principles, the UK report is very realistic:
““Many academic scientists express confusion, if not consterna-
tion, over the meaning and practical implications of posses-
sion, custodianship, ownership, database rights and
intellectual property (IP) generally. Some do not understand
their roles inbetween the university and the funders, and some
complain that they hear differing explanations from the two
sides. Some are unsure as to whether materials have different
IP status from data. All of this is pertinent to the sharing of
data and materials. A publication from the funders explaining
these matters and the alternative legal arrangements, with
examples, no doubt would be enlightening’” [60]. This report
provides examples of the possible content of material transfer
agreement and contracts of collaboration in the case of
biobanks, and proposes answers to questions such as “who
should decide?”” The ethical dimension of such questions is
obvious but most of the new codes of best practices in
biobanking, such as those from the International Society of
Biological and Environmental repositories, concentrate on
quality and technical issues rather than on the policy of
exchange [61].

Public engagement and trust

In direct relation to data access and the consent issues are the
overall relationships between researchers, biobank managers
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and the public or the community. Informed consent, although
indispensable, requires additional mechanisms in the general
process of building trust [46-48, 52, 62, 63]. Consultation of the
public is one of these mechanisms and various modalities have
been explored [50, 63—-65]. This dimension has been a concern
for a long time for epidemiologists and population science
projects, especially population genetics. However, it is a new
dimension for many clinicians who are addressing the patient—
doctor relationship individual dimension. Ways to introduce
the collective aspects of research therefore need to be explored.

Increasingly, the public, including patient support groups, is
recognised as an active participant in the elaboration and
development of large-scale projects. Even in smaller projects
the concept of co-construction of research involving partici-
pants or their representatives has been raised [66]. The
initiation, promotion and reinforcement of dialogue between
professionals and the public is gaining force, not only during
the establishment of all new population databases [67] but also
during the development of the legal and ethical framework
and implementation [68]. However, the definition of the
“public” is subject to dispute and the nature of their
involvement is unclear. The need to inform, include and
obtain the consent of the community or the population is put
forward without specifying the character of this involvement
[69-71]. Finally, the process of building trust is central to all
kinds of biobank projects, whether they rely on patient or on
general population studies. Well-recognised guiding principles
include the need for adequate ethical and scientific supervision
from the moment a biobank is created, the establishment of
control mechanisms for the entire duration of research projects
(ongoing monitoring) and the independence of supervising
institutions. However, ethical supervision of international
projects involving multiple countries raises a number of
unresolved questions. The nature of this control and the
bureaucratisation of the process remain acute problems. There
has been little work and little documentation concerning the
question of which body will supervise multi-country projects
and the possibility of an eventual gradation of controls at
different levels. In large projects, the concept of governance is
increasingly underlined as a key factor in sustainable ethics
management, but it is a thorny question. How should powers
and counter-powers be established with a view to ensuring
transparency and responsible conduct of research? Numerous
texts (especially those specific to biobanks) discuss this issue
but remain vague as to the governance and control of projects
once they are approved. Governing bodies need independence
and real powers in order to ensure that ethical, legal and
scientific norms are respected and uniformly applied.

Dissemination of results, risks and stigmatisation

The first dimension to address is: what is a result? This may
seem trivial but different points of view can be considered.
Results of a study may differ on different levels. For example,
when research using a biobank aims at assessing the validity of
a biomarker, what is the relevant result for the researcher,
patient and clinician? It may be the statistical characteristics of
the test: sensitivity, specificity, positive or negative predictive
values. It may also be the actual result of the test on a given
individual, when not yet validated, at the beginning of the
research. Or the individual result together with its interpretation
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from its statistical evaluation, at the end of which is often a
complex aggregate. So here again, a general sentence stating
that results will or will not be transmitted needs clarification
and it must be made explicit what the result in question is.

The guiding principle for the dissemination of results is one of
comprehensive information prior to any participation in a
project, but there may be strong differences between a patient-
based study and projects conducted on a scale of population,
between a clinical trial form of research and a genetic study of
complex diseases that can last for many years. The issue of
ongoing participant information over the course of a long-term
project raises certain difficulties. The right to know and the
right not to know, a classical concept in genetic research, takes
on new complexities in the context of population databanks
due to the diversity of the data produced or processed. These
data could simply be of statistical interest without any useful
individual elements, or they could be of clinical interest with
the possible need for genetic counselling and careful inter-
pretation. It is worth noting that individual research results
derived from population databanks are often of no clinical
interest and can lead to misinterpretations due to the fact that
they are based on incomplete information (often, biobanks are
not accompanied by access to the participant’s complete
medical record). In addition, the rare cases in which validated
individual results are provided to participants, there may be
the need for genetic counselling measures, which are not
anticipated in the research context. Therefore, in many cases,
individual reporting is not planned for, since the results are
usually aggregated and considered to be of purely scientific
interest, but the right to be aware of information about ones
self is a counter-balancing principle. The individualistic trend
of classical ethics is questioned in the biobank context [45]. The
individual usefulness (or not) of results, the consideration of
potential risks and the stigmatisation merit careful considera-
tion. Due to the sensitive nature of certain genetic data, such
data can entail risks of discrimination or stigmatisation within
populations or communities. These risks must be recognised,
both with respect to recruitment and interpretation of results,
by properly informing participants and by taking action to
avoid or minimise their occurrence. However, informing
participants of the risks of stigmatisation combined with
“misinformation” on the nature of biobanks can have a
negative impact on recruitment and can even introduce biases.
Providing participants with too many details on the remote
possibility of stigmatisation may alarm them and lead them to
question the legitimacy and true nature of the proposed
research (to say nothing of reinforcing genetic exceptionalism).
As discriminatory events cannot be easily foreseen, it is
therefore impossible to inform properly about their actual
occurrence and features. In this case, transparency leads to
imprecision and may even breed scepticism.

Commercialisation and benefit sharing

Although the general principle that “biological materials
should not, as such, give rise to financial gains” (as recalled
in the Council of Europe recommendation of 2006 [20]) the
acknowledgement of the commercial aspects of biobanks is
recognised [51, 72, 73]. Rather than defining the exact meaning
of “as such”’, efforts are focused on the need to elaborate on the
policy of the sharing or distribution of eventual profits or
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benefits. In practice, great uncertainties arise here with respect
to establishing guiding principles and ensuring clarity; this is
due to the variable and changing nature of project financing
(public versus private or semi-private projects) and to the
continuing ambiguous status of genetic material for which
numerous elements must be taken into account (property
rights, remuneration or compensation of participants, financial
gains, royalties, other types of gain, beneficiaries). Debate over
property rights of biological material is currently very active
[74]. The present article underlines the fact that most current
research regulations are built on a theory of autonomy, which
is independent of any property right in one’s tissue. Thus,
although, in general, patients can refuse or consent to the
donation of tissue samples for research, such rights are legally
quite limited. “If the (property right) pattern extended to
tissues, then selling organs might become a matter of right.
And cadaveric tissue could become the property of heirs,
rendering unusable even old repositories such as the one used
to sequence the 1918 influenza virus” [74]. Therefore, the status
of biological samples is initially an unresolved question; they
can be considered to be either completely out of the
commercial sphere as body parts, or not if they are covered
by property rights. Another ambiguity is the unclear limit
between the renumeration of donors, which is often not
permitted, and compensation of their expenses and time
related to their participation in the project, which is usually
permitted. Finally, the issue of direct involvement of private
companies in biobank projects may also create anbiguities
regarding financial benefits derived from the use of free
donation. Even if relatively rare in population studies, such
participation remains controversial since biobanks intermingle
notions of property shared by all of humanity with population
and individual considerations. The participation of companies
is more developed in terms of conditions of access to patients’
samples and data. In case of benefits being generated, it is very
unclear with whom and by which mechanisms they should be
shared; various models have been proposed but even guiding
principles remain unclear. This concept of benefit sharing must
be balanced with the notion of ““public good”” and population
health that constitute biobanks [63, 75].

Thus, many legal and ethical controversies arise on the subject
of biobanks. A general trend stresses that a great deal of
thought should accompany the preparation of any protocol in
its ethical dimensions. Methodological design in genetic
epidemiology and post-genomic research are in fact intimately
linked with ethical issues. Most of the difficult issues may
become easier to deal with, by making explicit in each case the
various aspects mentioned previously and by allowing the
participants to express themselves at the start of the study,
whether this is required by law or not.

PRESENT TRENDS AND DISCUSSION

Three main controversial and evolving topics dominate the
debate: 1) informed consent; 2) confidentiality; and 3) the
sharing of data and results. There is a trend to the proliferation
of texts at all levels. Both principles and modalities of
applications are challenged and new developments are
triggered by the growing interest in large-scale projects, both
patient-based and population-based, with a strong interna-
tional component. The challenge of harmonisation and
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networking is huge and a number of recent initiatives address
it. Among them, the P3G consortium (Public Population
Projects in Genomics) [76] must be mentioned. PG3 is a not-
for-profit international consortium to promote collaboration
between researchers in the field of population genomics. It has
been launched in order to provide the international population
genomics community with the resources, tools and know-how
to facilitate data management for improved methods of
knowledge transfer and sharing. Its main objective is the
creation of an open, public and accessible knowledge database.
The PG3 motto is precision and collaboration, and ethical and
societal issues are fully considered. In addition, at European
level, a very recent initiative has been launched [77]; a pan-
European and broadly accessible network of existing and de
novo biobanks and biomolecular resources. The infrastructure
will include samples from patients and healthy persons,
molecular genomic resources and bioinformatics tools to
optimally exploit this resource for global biomedical research.
A coordination action entitled Promoting Harmonization Of
Epidemiological Biobanks in Europe (PHOEBE) also concen-
trates on population biobanks and cohorts [78]. It was started
in 2006 in collaboration with P3G and also fosters networking.
It underlines the integration of ethical and societal issues as
one of the axes of work. Thus, it seems that after a long period
of relative ““protectionism” of rather small collections by their
promoters, where sharing of resources was left under control
of the biobank under rather loose organisation and governance
models [54], an era of larger sharing and harmonisation is
emerging at the same time as large-size projects. This move-
ment is accompanied by an active integration of the ethical
challenges as part of such projects. Whereas the need for some
level of international consensus on principles is recognised and
some trends demonstrate coherence, when comparing national
contexts, inconsistencies are striking and include: 1) develop-
ment of biobank specific legislation; 2) self-regulation; and 3)
adaptation of existing legislation in order to incorporate the
characteristics of biobanks. The main tendencies towards
convergence and the points of disagreement are summarised
in table 2. In practice, for biobanking in genetic epidemiology,
post-genomic research and population genetics, the main
trends of practical importance found in recent documents
may be summarised as follows. 1) Allow for the possibility of
deviating from the traditional principle of explicit re-consent
for future use of samples collected for a specific research
purpose, as long as the privacy/confidentiality of the research
sample is ensured. 2) Automatic irreversible anonymisation of
samples as the expedient solution to the ethical and legal
quandaries is being questioned and re-examined and double
coding is emerging as the preferred option in many situations
for both scientific and ethical reasons. 3) Prevention of
general /blanket consent for future unspecified uses of both
research samples and left-over samples from medical care
without a specific consent is increasingly nuanced; and
developing recognition of the ethical validity of broad or
general consent to genetic research or banking, especially for
longitudinal studies, provided there is ongoing monitoring
and ethical approval is recommended. 4) Increasing the role of
research ethics committees for biobank management and
follow-up is a recommended policy. 5) Developing mechan-
isms for independent monitoring and governance of biobanks
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with the involvement of participants at different levels of
projects is pushed forward.

Table 2 also highlights the fact that difficulties exist in the
common understanding of the various issues and the
accompanying procedures; many differences and interpreta-
tions exist. However, developments can be foreseen with some
optimism in the maze of regulatory texts and contrasted
positions. Many different clinical and scientific fields are
interested in biobank-related aspects as progress of knowledge
in these fields is dependent on such resources. Each discipline
has already envisaged the issues and often worked out
acceptable solutions to some of them; the international projects
cited above allow exchanges between these fields. For
example, issues resolved in population genetics may in turn
be adapted to large-scale genetic epidemiology projects [79].
Pathology societies and cancer institutes have addressed a lot
of the questions surrounding the use of archived collections
and their solutions may apply to other fields [80, 81]. The
advantage of such professional groups is that they have often
worked across country frontiers [21, 23]. The more recent
collaboration between scientists, jurists, philosophers, social
scientists and policy makers as part of biobank projects that
actually are research infrastructures rather than individual
projects, and the involvement of the participant representatives
in their governance bodies, provides hope that common
understanding will occur.

In conclusion, ethical debate is triggered by the current
developments but can also precede it. The construction
and use of large biobanks as research infrastructures for
common diseases, genetic epidemiology and post-genomic
studies seems irreversible. In this challenging domain the
overall precision at all steps of the projects, prudence and
openness, appear to be important elements that will make it
possible to envisage the eventual application of the new
knowledge generated through biobanks in the domain of
public health.
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