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Preface

Biobanks are promising instruments of biomedical research and are increasingly
considered as essential tools for translational medicine in particular. However,
there is concern that the collection of biomarkers in the course of biobanking en-
deavours could be misused, and thus infringe rights and almost universally ac-
cepted ethical standards. In response to these concerns, various sets of governing
principles have been established in recent years or are currently discussed in order
to protect individuals, families, communities and societies against involuntary use
of their data, stigmatisation, discrimination or exclusion that might be caused by
data misuse. All efforts addressing these concerns have been grounded on well-
established standards of biomedical ethics such as informed consent procedures,
protection of individual autonomy, benefit sharing etc. Nevertheless, there are is-
sues that are underrepresented in the ethical, legal and social (ELSI) debates on
the challenges posed by biobanks and biobank networks. By highlighting the often
neglected aspect of frust, this book aims at broadening the horizon of the ELSI-
debate and thus filling a gap in current ELSI-research on biobanking.

Apart from being a core issue in the field of ELSI-questions concerning the
challenges of biobank research, trust is to be regarded as a focal point for any pro-
ject relying on biobank infrastructures. Depending on the willingness of potential
donors to provide their biospecimen (and additional information) is one of the dis-
tinctive features of (at least most non-clinical) biobanks. Therefore, trust in bio-
banking in general as well as in particular, i.e. in relation to a biobank one consid-
ers to contribute to, can assumed to be essential for success and effectiveness of
biobank research. Following this basic insight the contributions to this book aim at
elucidating meaning, prerequisites and implications of trust in biobanking.

This volume contains papers which were presented during two international
meetings, held at the Department of Protestant Theology, Philipps-University
Marburg, Germany in 2007 and 2008, focussing on ELSI-questions arising in the
field of biobank research. Junior researchers from Europe and Canada, represent-
ing a broad spectrum of disciplines including ethics, law, philosophy, medicine,
social and political sciences and theology, were discussed a variety of issues re-
lated to the field of biobanking with international experts. Due to technical rea-
sons, no scientific literature published after 2009 could be incorporated. Neverthe-
less, we recommend for further reading the opinion “Human biobanks for
research” released by the German Ethics Council in 2010 and the Public Health
Genomics Special Issue “Privacy, Data Protection, and Responsible Governance.
Key Issues and Challenges for Biobanking”, edited by Peter Dabrock in 2012.

The first section, Framing the Field of Biobanking and Trust, contains basic
considerations and, thus, serves as introductory part to the topics this book deals
with. In their article “Biobanking: From Epidemiological Research to Population-
based Surveillance Systems and Public Health®, A. BRAND, T. SCHULTE IN DEN
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BAUMEN and N. PROBST-HENSCH point out how relevant and promising biobank
research has proven (or will be proven) to be, not only for medicine (in a more
narrow sense), but especially for public health and preventive medicine.

After this introduction to the field from a public health perspective, the follow-
ing two papers deal with the issue of t7ust from the ELSI-perspective. In “Trust as
Basis for Responsibility”, C. RICHTER presents a thorough theological and phi-
losophical analysis of trust, highlighting social and implications and ethical con-
sequences. K. HOEYER investigates, why measures of trust-building are not only
indispensable for any biobank endeavour, but are prerequisites for the effective
employment of such a scientific infrastructure. As he argues in “Trading in Cold
Blood? Donor Trust in Face of Commercialized Biobank Infrastructures”, the fear
of commercialization as one of the often mentioned skeptical arguments — espe-
cially when private or non-public funded biobanks are discussed — is by far appro-
priate in any case. Nevertheless, it should not be ignored but seen as a marker
pointing to the neglected issue of trust in biobanking.

In the following three sections the ethical, legal and social implications of glob-
alized biobanking are unfolded with special regard to the issue of trust as a neces-
sary prerequisite for successful and effective usage of biobank (infrastructures).
The section on Ethical Issues is headed by the paper “Which Duty First? An Ethi-
cal Scheme on the Conflict between Respect for Autonomy and Common Welfare
in Order to Prepare the Moral Grounds for Trust”. P. DABROCK goes further into
the question, whether or not an obligation to participate in biobank research is de-
fendable and to which extent such an obligation might influence trust-building. C.
LENK addresses, based on considerations concerning different interests, the poten-
tial role of the traditional principle of justice and fairness for an ethical account of
biobank research. His reflections are presented in “Donors and Users of Human
Tissue for Research Purposes: Conflict of Interests and Balancing of Interests”. The
third and closing article of this section is “Collection of Biospecimen Resources for
Cancer Research: Ethical Framework and Acceptance from the Patients’ Point of
View”. By assessing an empirical study on demands patients expressed regarding
information on and assent to cancer-related biobank research, J. HUBER ET AL. de-
velop a model for specific and need-orientated informed consent procedures.

The third section on Legal Issues captures the thread of informed consent
which is the core theme of the following papers. Despite the fact that a consider-
able amount of literature has been published on problematic aspects of informed
consent, it is the

S. WALLACE, S. LAZOR and B.M. KNOPPERS provide an overview on existing
information and consent materials used by different biobanks, thus introducing the
reader to the legal issues of this branch of research. In addition to “What is in a
Clause? A Comparison of Clauses from Population Biobank and Disease Biobank
Consent Materials”, M. SALVATERRA, in “Informed Consent to Collect, Store and
Use Human Biological Materials for Research Purposes”, suggests a model for a
standardized informed consent procedure that regards the needs of potential do-
nors as well as of researchers. The two following articles “Once Given — Forever
in a Biobank? Legal Considerations on the Handling of Human Body Materials in
Biobanks from a Swiss Perspective” by B. DORR and “Biobanks and the Law —
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Thoughts on the Protection of Self-Determination with Regards to France and
Germany“ by K. NITSCHMANN compare and discuss different models of legal
regulations in the field of biobanking. As data protection is of special interest for
any legal approach to biomedical research in general and biobanking in particular,
D. SCHNEIDER elucidates this topic in his paper “Data Protection in Germany: His-
torical Overview, its Legal Interest and the Brisance of Biobanking”.

Finally, S. WALLACE and B.M. KNOPPERS close this section. “The Role of P3G
in Encouraging Public Trust in Biobanks” deals with the question, how ethical
standards become relevant not only for the communication between science and
the general public, but for trust-building, especially when large networks of bio-
banks are considered.

The last section on Social Issues is headed by H. GOTTWEIS’ considerations on
“Governing Biobank Research”, focusing on the political and public challenges
posed by emerging networks of biobanks. In “Sharing Orphan Genes: Governing a
European-Biobank-Network for the Rare Disease Community”, G. LAUSS presents
a case-study on the EuroBioBank, investigating how interests of patients might in-
fluence research protocols and the development of research infrastructures. Col-
lection, storage and usage of human biological samples is not limited to the west-
ern world, but conducted in countries outside Europe and North America. In other
cultural contexts, special ethical, legal and social problems might arise, which are
not covered by European or US-American standards. The arising challenges con-
cerning this matter are discussed by P. KUMAR PATRA AND M. SLEEBOOM-
FAULKNER in their paper “Informed Consent and Benefit Sharing in Genetic Re-
search and Biobanking in India: Some Common Impediments in Practice”. Fi-
nally, A. GANGULI-MITRA, in “Benefit-sharing, Human Genetic Biobanks and
Vulnerable Populations”, connects the question on vulnerability as a possible main
category for the ELSI-discourse in biobanking with the issue of benefit-sharing,
stressing the (often neglected) risk that certain forms of benefit-sharing might in-
tensify existing economic, political, social and cultural inequalities between vul-
nerable and less vulnerable (parts of the) populations.

The two scientific meetings, taking place in an atmosphere of intense and fruit-
ful discussions, as well as this present book could not have been realized without
the help from the whole staff of the Department of Social Ethics at the Faculty of
Theology, Philipps-University Marburg, namely Dietmar Becker, Ruth Denkhaus,
Elisabeth Krause-Vilmar, Jorg Niesner, Katharina Opalka and Lina Reinartz.

Our special thanks go to Carol George and Dorothee Schénau for her efforts in
preparing this publication, again to Jorg Niesner, Katharina Opalka and Lina
Reinartz for proof-reading and their considerable help in editing the articles. Last
but not least, we owe special thanks to the German Federal Ministry of Education
and Research, which funded the two conferences and the publication of this
volume (grant 01GP0682). Thankfully, the Springer Verlag supported this publi-
cation with patience and perseverance.

Erlangen / Marburg / Mannheim 2010 Peter Dabrock
Jochen Taupitz
Jens Ried
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Biobanking for Public Health

Angela Brand, Tobias Schulte in den Bdumen, Nicole M. Probst-Hensch

Abstract Genome-based biobanking requires a new governance model which
integrates the personal values of the people concerned, the medical knowledge
necessary to define a “genomic indication” as well as the procedural law which
enables those professions and families involved to make an ethically and legally
acceptable prioritisation of dissenting interests in genomic services and data. Thus,
almost all healthcare systems are currently facing fundamental challenges. New
ways of organizing these systems based on genomic health information and tech-
nologies and stakeholders’ different needs are essential to meet these challenges in
time.

The issue of biobanking has become a specific challenge having major implica-
tions for future research and policy strategies as well as for the healthcare systems
in general. The various stakeholders in public health play a key role in translating
the implications of genome-based research deriving from biobanks for the benefit
of population health. In setting the epidemiological research agenda, in balancing
individual and social concerns, by promoting meaningful communication about
genomics among researchers, professionals, policymakers, public health agencies,
and the public, public health organizations will enhance the potential return on
public investment in genomic research. Whereas medicine is currently undergoing
remarkable developments from its morphological and phenotype orientation to a
molecular and genotype orientation, promoting the importance of prognosis and
prediction, the discussion about the role of genome-based biobanking for public
health still is at the beginning.

The following chapter contributes to this discussion by focussing on the use of
genome-based biobanking for public health research, surveillance systems, health
policy development, individual health information management and effective
health services.

1 Introduction

The development of target-oriented health promotion, prevention and new treat-
ments in common complex diseases requires the elucidation of the molecular
processes involved, the understanding of the causal pathways and the establish-
ment of predictive and diagnostic patterns. To date, epidemiological research and
public health practice have been concerned with environmental determinants of

P. Dabrock et al. (eds.), Trust in Biobanking,
DOI 10.1007/978-3-540-78845-4 1, © Springer-Verlag Berlin Heidelberg 2012



4 Angela Brand, Tobias Schulte in den Bdumen, Nicole M. Probst-Hensch

health and disease and have paid scant attention to genomic variations within the
population as well as between populations. The advances brought about by ge-
nomics are changing these perceptions (Peltonen and McKusik 2001, Khoury
1997). Many predict that this knowledge will not only enable clinical interventions
but also health promotion messages and disease prevention programmes to be spe-
cifically directed and targeted at susceptible individuals as well as subgroups of
the population, based on their individual genomic profile and risk stratification.
For example, nowadays, it is known that coding variants in DNA determine not
only the cause of single-gene disorders, which affect millions of people world-
wide, but also predisposition (“susceptibility”) (Baird 2000), based on genotype
and haplotype variants (Lai et al 2002, Gibbs et al 2002, Probst-Hensch et al
1999), to common complex diseases. The new technologies will allow researchers
to rapidly and comprehensively investigate the whole human genome at the level
of individual genes (Guttmacher and Collins 2002). Furthermore, there will also
be a better understanding of the significance of environmental factors such as
chemical agents, nutrition or personal behaviour (Antonovsky 1987) in relation to
the causation not only of diseases like osteoporosis, cardiovascular diseases (Sing
et al 2003), cerebrovascular diseases, cancer and diabetes, which account for 86%
of all deaths and 77% of burden of disease in Europe in 2005, but also of psychiat-
ric disorders, allergies and infectious diseases (Dorman and Mattison 2000, Little
2004, Brand and Brand 2005).

In the past, there had been a narrowed focus looking mainly at the role of in-
heritance in monogenetic diseases and genetic testing for more than 1000 diseases
in that context (human genetics setting). At present, the role of genetic suscepti-
bilities and other biomarkers in common complex diseases is discussed (medical,
community health as well as public health setting). In the future, the focus will be
even broader by looking at genome-phenomena data sets (Barabasi 2007) and ana-
lyzing the role of genomic variants together with other health determinants such as
social or environmental factors in health problems (public health setting).

Thus, regarding the understanding of diseases the following “trend” due to
novel genome-based knowledge can already be identified (Barbasi 2007, Motter et
al 2008, Loscalzo et al 2007, Lunshof et al 2008): recent advances in systems and
network biology indicate that specific cellular functions are infrequently carried
out by single genes, but rather by groups of cellular components, including genes,
proteins, and metabolites. Such a network-based view changes the way of thinking
about the impact of mutations and other genomic defects: the damage caused by
malfunctioning protein or gene is often not localized, but spreads through the cel-
lular network, leading to a loss of cellular function by incapacitating one or sev-
eral functional modules (“diseasomes”). New technologies and experimental tools
support the systematically mapping of various cellular interactions while enabling
to focus not only on the individual components, but also to monitor and analyse
the global changes in the cellular network induced by the defective gene or pro-
tein. This results in the death of the organism, a finding that may be useful for the
design of antibiotics or cancer drugs. Yet for most (genetic) diseases the goal is
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not to kill the cell, but to recover the lost cellular function or limit the existing
damage by asking whether network-based strategies can be developed to predict
how to recover function that may have been lost due to defective genes. Research
is already starting to change nosology. Seemingly dissimilar diseases are being
lumped together. What were thought to be single diseases are being split into sepa-
rate ailments, i.e. “diseasomes”. Just as they once mapped the human genome, sci-
entists are currently trying to map these diseasomes (Barabasi 2007, Motter et al
2008), which can be defined as the collection of all diseases and the genes associ-
ated with them. Thus, we are in a unique position in the history of medicine to de-
fine human disease precisely, uniquely and unequivocally. It is only a matter of
time until these advances will start to affect medical practice as a new field such as
“network medicine”. The purpose of this perspective is to provide a logical basis for
a new approach to classifying human disease that uses conventional reductionism
and incorporates the non-reductionist approach of systems biomedicine. What
would be the potential of such a systems-based network analysis for the under-
standing of diseases and their treatments? Loscalzo, Kohane and Barabasi recently
identified at least five benefits of the disease network analysis (Loscalzo et al 2007):

1. It can identify those determinants (nodes) or combinations of determinants that
strongly influence network behaviour and disease expression or phenotype.

2. It provides unique insight into disease mechanism and potential therapeutic tar-
gets.

3. It provides the opportunity to consider the interaction within the network ge-
nome, environmental exposures and environmental effects on the posttransla-
tional proteome that define the specific pathophenotype. Thus, disease can be
understood as the result of a modular collection of genomic, proteomic, me-
tabolomic and environmental networks that interact to yield the pathopheno-
type.

4. It provides a mechanistic basis for defining phenotypic differences among indi-
viduals with the same disease through consideration of unique genetic and en-
vironmental factors that govern intermediate phenotypes contributing to disease
expression.

5. It offers a notably method for identifying therapeutic targets or combinations of
targets that can alter disease expression.

Overall, the approach offers a novel method for human disease classification,
since it defines disease expression on the basis of its molecular and environmental
elements in a holistic and fully deterministic way. Although the application of
these principles to specific diseases is still in its infancy, the early concepts are in-
ternally consistent and the results are encouraging. In addition, the integration of
genome-based knowledge into epidemiological and public health research, poli-
cies and health services for the benefit of all can be considered as one of the most
important future challenges that our health care systems will face (Barbasi 2007,
Lunshof et al 2008, Collins et al 2003, Childs and Valle 2000, Collins and
McKusick 2001, Burke 2003, Ellsworth and O 'Donnel 2004).
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Besides that novel biomedical knowledge, also accompanying novel technolo-
gies are already triggering the shift in the comprehension of health and disease as
well as in the understanding of new approaches to prevention and therapy (Khoury
1996, Brand 2002a, French and Moore 2003). For example, high-throughput and
next generation technologies such as tissue microarrays (so-called TMAs) have
the potential to screen large numbers of molecular targets in tumor samples for
rapid causal, prognostic, diagnostic or therapeutic purposes (Torhorst et al 2001).
Complementary to the conventional microarray gene expression profiling, popula-
tion-based TMAs can be implemented to quickly validate gene expression mi-
croarray data in a larger and unselected population of tissue samples (Hoos et al
2001). Through population-based TMAs, it will be possible to assess multiple ge-
nomic and protein differences among malignancies such as colorectal cancer,
breast cancer, gliomas or rhabdomyosarcoma and thus studying the molecular and
cytogenetic changes associated with these malignancies, including human car-
cinogenic infections (Kononen et al 1998).

Another example of the potential of novel genome-based technologies is the
use of nano-chips, which allow the detection of gene activity and genomic pattern
by measuring messager RNA (mRNA). By this, it will be possible to predict with
higher accuracy and even quicker the response to certain therapies such as inter-
feron therapy.

One of the key questions in all health care systems is whether “the right” inter-
ventions and services are provided by the various stakeholders: are the current
public health strategies evidence-based? That is, are we assuring the “right” health
interventions and innovations (based on combined concepts of health needs assess-
ment and health technology assessment) in the “right” way (based on concepts of
quality management and policy impact assessment) in the “right” order and at the
“right” time (based on concepts of priority setting and health targets) in the “right”
place (based on concepts of integrated health care and health management)?

There has been almost no systematic integration of genome-based knowledge
into all of these concepts so far. Current public health strategies are therefore lack-
ing important evidence-based aspects. Thus, with regard to genomics the public
health agenda demands a novel vision that reaches beyond the research horizon to
arrive at application and public health impact assessment of this novel technology
(Brand and Brand 2005, Yoon 2001).

2 The Role of Genome-based Biobanking for Epidemiological
Research

The definition of biobanking is very wide and has a twofold character comprising
both samples and data. Since biobanks cover therapeutical and population-repre-
sentative biobanks like blood and tissue banks, including umbilical cord blood
banks, semen banks as well as organ collections, they can be defined as collec-
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tions of samples of human body substances (e.g. cells, tissue, blood, or DNA) that
are or can be associated with individual data and information such as clinical, so-
cioeconomic, demographic, lifestyle, behavioural and environmental health de-
terminants.

Biobanking not only allows to store probes of the human body, it also assures
the standardisation of sampling processes and data collection. By this, target-
orientated preventive, diagnostic and therapeutic interventions can be developed to
promote personalized medicine and health care. In the long run, this will result in
the provision of more effective and efficient health services.

Furthermore, the already mentioned rapid development of biotechnological re-
search such as population-based TMAs as well as bioinformatics has stimulated
the use of biobanks. Although it has been recognized that population-based data
on genome-disease and genome-environment interactions are the primary point for
assessing the added value of genome-based information for all health interventions
in the different health care settings, this approach is not new at all. Human body
substances of all kinds have been collected, stored and used for a variety of pur-
poses for many years. Large epidemiologic cohort studies such as EPIC (European
Prospective Investigation into Cancer and Nutrition), ARIC (Atherosclerosis Risk
in Communities) (ARIC 1989), ALSPAC (Avon Longitudinal Study of Parents
And Children), ISAAC (International Study of Asthma and Allergies in Child-
hood), EUROCAT (European Surveillance of Congenital Anomalies) or various
cancer registries and neonatal screening programmes (e.g., in Denmark or Western
Australia) have already been able to perform genotyping to expand their existing
databases for studying disease incidence and prevalence, natural history and risk
factors (Peltonen and McKusick 2001). In addition, large cohort studies such as in
the UK (Wright et al 2002) or even involving whole populations such as in Iceland
or Estonia (Hakonarson et al 2003) have been initiated to establish repositories of
biological materials for the study and characterization of genomic variants associ-
ated with common diseases. These biobanks will allow quantifying the occurrence
of diseases and risk patterns in various populations and subpopulations as well as
to understand their natural histories and risk factors, including genome-environ-
ment interactions (Khoury, Little and Burke 2004, Khoury et al 2004).

Nevertheless, the majority of existing biobanks are still relatively small collec-
tions of tissue samples related to specific diseases such as cancer. They have been
established, for example, in university departments (e.g., in clinics for pathology)
or in cancer registries and contain a few hundred up to a few thousand human bio-
specimen. These biobanks will remain important in the future. But in addition
large-scale population-based biobanks have to be established enabling research
not only to study single diseases but also “diseasomes” based on individual ge-
nome-phenomena data sets (Loscalzo et al 2007, Lunshof et al 2008) and also ap-
proaches to a wide range of other health-related issues.

In most countries, besides poor access to human biospecimen, one major bot-
tleneck for large-scale biomedical research is the fragmentation of biorepositories.
Biobanks may be organized in different clinical settings, in the public sector or in
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pharmaceutical companies. Irrespective of the responsible institution for biobank-
ing, they may be funded from public or private resources and they may also have
been established and used to serve a variety of interests — for instance, purely sci-
entific interests, the interests of donors or commercial interests.

In addition, for most common complex diseases, the collection of body samples
for genome-based association studies has often been retrospective in nature and
has also been limited to cases of a particularly pronounced phenotype, or with a
strong family history. But in order to be able to evaluate the relative risk of a
given genomic variant retrospectively from case-control studies, its background
frequency in the sample population must be known. Thus, there is a need to recruit
large samples of unselected controls from the populations of interest as well as to
extend the common cross-sectional or retrospective ascertainment of phenotypes
for the prospective follow-up of at least a subset of cases, defined for example by
an incidence cohort.

This means that on the one hand long running cohort studies — starting as early
as possible in life and including nested case-control studies at various ages and at
various occasions — have to be established. This will be a costly, long-lasting, but
nevertheless essential public health task. On the other hand another — less costly
and less time-consuming — public health task could be the implementation of case-
control studies in the very old population to generate hypotheses on genomic-
environmental associations, on epigenomic effects as well as on pleiotropic ef-
fects.

One specific biobank which has not often been recognized in most countries as
an already existing nationwide genome-based biobank is the newborn screening. It
has been established for decades in the public sector, in private hand or in public
private partnership. Recently, not only the possibility of reanalysing up to 25-year-
old Guthrie cards has been discussed. There will be a discussion about shifting
from newborn screening exclusively on metabolic diseases to a DNA-based new-
born screening for genomic variants as well. A major point of societal discussion
will be the question for which validated genomic variants, in addition to metabolic
diseases, should newborns be tested for in the future. Should they be screened for
complex diseases with the highest burden of disease (e.g., for cardiovascular dis-
eases, cerebrovascular diseases, diabetes, cancer and osteoporosis accounting for
77% of burden of disease in 2005 in Europe), or for orphan diseases (accounting
for 10% of all diseases in the whole population and having involved highly vali-
dated genomic variants) by developing a resequencing chip for orphan diseases?

Based on these needs the future challenges for biobanks with respect to epide-
miological research and public health are comprehensive as well as manifold.
They include the promotion of public private partnerships, the linkage of records
(e.g., perinatal quality assurance programs, hospital discharge data, data from reg-
istries) with data from (genome-based) samples in addition to population-based
(mega)biobanks. They also include the integration of genome-based information
into the many already existing population-based surveillance systems such as into
surveillance systems for infectious diseases, congenital malformations or even into



Biobanking for Public Health 9

health observatories and the integration of genome-based knowledge into future
surveillance systems covering health problems and linking individual information
during the whole lifespan (record-linkage based surveillance). Thus, genome-
based biobanks can be used as a basis for individual genomic profiling as well as a
tool for individual health information management.

Population-based data on genome-disease association and genome-environment
interaction form the basis for studying the added value of genome-based health in-
formation in various health care settings. They will help to better understand the
contribution of genomic variants to common diseases. In the meantime, there is a
need to consider how best to collect and monitor information stemming from ge-
nome-based research and technologies, to close gaps and to frame the policy de-
velopment of evidence-based strategies in that field. Thus, the argument of bio-
banking in the context of public health surveillance systems seems to be crucial.

3 From Epidemiological Research to Population-based
Surveillance Systems and Public Health

So far, biobanking and surveillance systems have been looked at independently
from each other. This is astonishing, since in the last decades, the concept of sur-
veillance has been quite successfully developed and implemented in various fields
of public health. Considerations of problems like data protection or data sharing
and also the development of processes and methods in the context of surveillance
programs could be easily translated to biobanks.

The idea of observing, recording and collecting facts, analyzing them and con-
sidering reasonable health interventions is very old and stems already from Hip-
pocrates (Eylenbosch and Noah 1988). However, before a large-scale organized
system of surveillance can be developed, certain requirements need to be fulfilled
such as an organized health-care system, a classification system for diseases as
well as appropriate methods of measurements. Currently, surveillance is defined
as the ongoing systematic collection, analysis, and interpretation of outcome-
specific data for use in planning, implementation and evaluation of public health
practice (Langmuir 1963). It includes the functional capacity for data collection
and analysis as well as the timely dissemination of these data to persons who can
undertake effective prevention and therapy. Surveillance data tell where the prob-
lems are, who is affected and where effective and efficient health interventions
should be directed. Such data can also be used for defining public health priorities
in a quantitative manner and to evaluate the effectiveness of programmes. Fur-
thermore, the analysis of surveillance data enables researchers, especially epide-
miologists, to identify areas of interest for further investigation.

The uses of surveillance systems are numerous involving quantitative estimates
of the magnitude of health problems in a population at risk, analyzing the natural
history of diseases, assessing differences by geographic areas, detecting and
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documenting the spread of health events, identifying research needs to facilitate
epidemiologic and laboratory research, testing hypotheses about the etiology of
diseases, identifying differences in health status within racial or other subgroups
of the population, evaluating health interventions such as preventive or curative
strategies, monitoring changes in the nature of diseases, long-term trends or
changes in health practices as well as fostering strategic health planning.

Especially the use of registries for surveillance and other medical or public
health interventions has increased in the last few years. Registers such as cancer
registries differ from other sources of surveillance data in that information from
multiple sources is linked for each individual over time. Information is collected
systematically from diverse sources including hospital-discharge data, treatment
records, pathology reports and death certificates. This specific type of registry is
also suitable to monitor health events in groups with increased exposure to haz-
ardous agents. Nevertheless, population-based registries are particularly useful for
surveillance because, using incidence rates, the occurrence of a health event can
be estimated over time in different geographic areas and subgroups of the popula-
tion.

The availability and value of data for surveillance depend on a number of fac-
tors. These factors include the extent to which classification schemes are used to
categorize diagnosis, signs, symptoms, procedures, and reasons for health care, the
extent to which information for individuals from different administrative sources
over time periods can be linked using a unique personal identifier such as in Den-
mark or Western Australia. Here, the integration of genome-based biobanks and
technologies such as TMAs or nano-chips will be a specific challenge.

In the future, several developments are expected to contribute to the evolution
of surveillance systems such as the implementation of bioinformatics, the ability
to make more effective use of sophisticated epidemiological and statistical tools to
detect changes in patterns of health problems, the electronic dissemination of sur-
veillance data and — last but not least — novel knowledge and innovations such as
genome-based knowledge and technologies. The critical challenge, however, is the
need to regard surveillance as a scientific enterprise. To do this properly, the prin-
ciples of surveillance and their role in guiding epidemiologic research and in in-
fluencing other aspects of the overall mission of public health have to be fully un-
derstood. In addition, new epidemiological methods based on public health
surveillance have to be developed. Bioinformatics for efficient data collection,
analysis and dissemination have to be applied. Ethical, legal and social concerns
have to be addressed right in time, the benefit of surveillance systems has to be re-
assessed on a routine basis, and surveillance practice has to be translated into
emerging areas of public health practice such as the integration of genome-based
biobanks.

The success of these surveillance systems including genome-based biobanks
will heavily depend on the quality of the information into the system (i.e., on vali-
dated population-based genomic variants) and on the value of the information to
its intended users. A clear understanding of how policymakers, voluntary and pro-
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fessional groups, researchers, the commercial sector and other stakeholders might
use surveillance data is valuable in gathering the support of these audiences for the
surveillance system.

Regarding data sharing, it has to be stressed that different sources of informa-
tion need to be accessed and compared with or added to the data collected in its
own system, e.g., laboratory results, tissue results, epidemiological information for
specific conditions, population estimates and mortality records. Through responsi-
ble planning and coordination on the part of managers on reporting systems, stan-
dard coding schemes can be adopted as data systems evolve. These actions, for
example, have the potential to facilitate the sharing and use of data.

European and US public health institutions and platforms like the Public Health
Genetics Foundation in Cambridge (PHGF), UK, the European Centre for Public
Health Genomics in Maastricht, the Netherlands, the Turkish Center for Public
Health Genomics and Personalized Medicine (TOGEN) in Ankara or the US Na-
tional Office of Public Health Genomics (NOPHG) at the Centers for Disease
Control and Prevention in Atlanta (CDC), who work closely together with re-
searchers from genetic and molecular science (“modern biology”) as well as from
population science, humanities and social science, are optimistic and clear about
the relevance of the integration of genome-based biobanks into surveillance sys-
tems and thus, for public health in general (Brand et al 2004, Khoury et al 2000,
Omenn 2000, Walt 1994). Interestingly enough, they all have strong links or are
even part of the respective national genome research projects in these countries
and are translating genome-based knowledge from biotechnology and biobanks
through genetic epidemiology or “classical” epidemiology into public health
(“translational research”). By using methods like horizon scanning, fact finding
and monitoring to identify research trends as carly as possible, they are already
doing a prospective evidence-based evaluation. That is an evaluation that is al-
ready carried out in the process of basic research and not just in the (retrospective)
process of the implementation of public health strategies and policies (Williams
2005), which always will tend to lack behind.

4 Public Health Ethics as a New Paradigm

The present discussion about ethical aspects of biobanking is dominated by the
conventional and individual-centered moral categories of medical ethics and bio-
ethics. But especially in this context of biobanking, focussing always on individual
rights and protections such as informed consent, confidentiality, discrimination,
stigmatization or the “right not to know” in the end will undermine individual rights
and interests in ways that benefit some organized interests, because important so-
cial, political and scientific questions will be hardly considered (Schroder 2007).
Regardless of the question of whether in the situation of “informed consent”
the promises and information that potential research subjects are given are accu-
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rate indeed, and regardless of the point that informed consent is irrelevant to many
groups of potential research subjects, the biggest concern is that by focussing on
individual consent to research, the importance of statutory research like for exam-
ple epidemiological and public health research or the monitoring of the effective-
ness and efficiency of specific health interventions, that poses few risks to indi-
viduals but is essential to the assurance and improvement of (collective) health
care provision, is neglected. This focus on individual decision-making not only
ignores contexts of choice but also is connected to a view of ethics that is sepa-
rated from politics.

Moreover, if ethics in the context of biobanking is further promoting informed
consent and confidentiality, then ethics is no longer concerned with the scientific
validity of research, balancing likely benefits of research and establishing research
priorities. Thus, the question of whose health and whose interests will be served
by research is critical. Public policy principles such as institutional oversight and
competing political priorities, ethical principles such as solidarity, justice and
good governance as well as the concepts of benefit-sharing and informed contract
will be able to provide an appropriate public health ethics framework (Schroder
2004, Sass 2001, Knoppers 2005). But continuing to make an artificial division
between ethical and political aspects on the one hand and between individual
rights and public goods on the other hand, will impede any innovative future use
of biobanking.

Since policy development in the field of biobanking must take contextual as
well as cultural factors into consideration, “both collective and individual rights
and interests are at stake in creating or assessing genomic databases for public
health research” (Coughlin 2006). At the same time, a public health ethics frame-
work (Knoppers 2005)' must be based on norms beyond the legal and ethical crite-
ria of autonomy and privacy. Furthermore, new models are needed to offer robust
moral guidance while keeping the reality of a dynamic science such as the concept
of diseasomes in mind (Loscalzo et al 2007).

Also, since biobanks require an ongoing contribution from the potential re-
search subjects, if not samples, then at least health information and possible life-
style data need to be collected over an indefinite period of time. It becomes obvi-
ous, that in this situation complete anonymisation of data is impossible, as this
would prevent new data being linked to the old and to tissue samples or genome-
based information.

Clarifying the general conditions under which genome-based knowledge and
technologies can be put to best practise in the field of biobanking, epidemiological
research and public health surveillance, paying particular consideration to the pub-
lic health specific ethical, legal and social implications (ELSI) (Brand et al 2004,
Omenn 2000, Michigan Center for Genomics and Public Health 2004), is cur-
rently the most pressing task and thus has been stressed by public health genomics
(PHG). Aiming the application of genetic and molecular science to the promotion

! Cf. http://www.ete-online.com/content/3/1/16, Accessed 15 July 2008.
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of health and disease prevention through the organised efforts of society, integral
to its activities is dialogue with all stakeholders in society, including industry,
governments, health professionals and the general public (Walt 1994).

Policymakers must be aware of the current challenge to improve consumer pro-
tection, to monitor the implications of genome-based knowledge and technologies
for health, social and environmental policy goals and to assure that genomic ad-
vances will be tailored not only to treat medical conditions, but also to prevent
disease and improve health (Beskow et al 2001). Sound and well reflected genet-
ics policies and programs require a timely and coordinated process for evidence-
based policy making that relies on scientific research and ongoing community
consultation (Frankish et al 2002). An acceptable and maybe delicate balance be-
tween providing strong protection of individuals’ interests (O Neill 2002, Geier
and Schroder 2003) and enabling society to benefit from the genomic advance-
ments at the same time must be found (Brand et al 2004, Beskow et al 2001,
Tauber 2003, UNESCO 2003).

Interestingly enough, research in biobank-related fields such as for example in
the field of genetically modified food has been able to distinguish between trust in
governance, trust in government and trust in non-governmental organizations
(NGOs), since trust is an important predictor of the attitude of individuals towards
innovations, public acceptance, technological optimism, and various forms of be-
haviour. Public trust as a rather complex social and political phenomenon remains
an important issue in the near future, especially in the context of the integration of
genome-based biobanks into public health surveillance systems. It is not just the
restoring of public faith in government, industry, NGOs or other stakeholders. It is
related to the way government or politicians are willing to involve the public
within decision-making, how industry is handling consumer interests and indi-
viduals’ perception of the way biotechnology may influence their lives (Hansen et
al 2001). With higher levels of trust in governance, even more important than trust
in government or NGOs, people have a more positive attitude towards an innova-
tion, are more likely to accept new knowledge and technologies, and are more op-
timistic about technological developments (Gutteling et al 2006). E.g., also regard-
ing the implementation of population-based biobanks policy-makers and clinicians
should consider how to narrow the gap between expectations and reality (Coulter
and Jenkinson 2005).

Since the effectiveness and efficiency of biobanks depend very much on peo-
ple’s willingness to contribute samples for both research and storage, public sup-
port is thus essential in assuring long-term realisation and potential of biobanks. It
is also based on the assumption that the complex issues surrounding biobanks are
managed appropriately by the responsible authorities. Although the majority of the
general public is willing to donate a sample to a biobank (Kettis-Lindblad et al
2005), the willingness is mainly driven by altruism and depends on the public
well-informed and having trust in experts and institutions. In general, there is an
overwhelming positive attitude towards genomic research. Nevertheless, the trust
in authorities’ capability to evaluate the chances and risks of genomic research
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varies, whereas individual university/hospital-based researchers receive the great-
est trust, while health care providers and the politicians receive the lowest trust.
Most individuals (86%) would donate a linked blood sample for research purposes
and would also agree to both donation and storage (78%). Besides that, the most
common motive is the benefit of future patients (89%) as well as for the benefit of
themselves or their families (61%). Those more likely to donate a sample are mid-
dle-aged and have children, which may be explained by the theory about genera-
tivity (Erikson and Kivnick 1986), have a genetic disease in the family or among
close friends, are blood donors, have a positive attitude towards genomic research
and have high trust in experts and institutions. Only 1% refuse to allow their tissue
to be used for commercial research. Consequently, maintaining or improving the
public’s trust seems to be as important as having an informed public.

Independent from the ethical points mentioned above, it should be allowed to
argue that at present “reinventing the wheel” seems to be very true in the discus-
sion around biobanks. Almost all ethical and legal aspects which have been dis-
cussed so far in detail in the context of biobanking, especially in the context of ge-
nome-based biobanking, are neither new nor exceptional. Already for several
years there has been a rich and growing body of literature on ethical issues in epi-
demiological research and public health practice including conceptual frameworks
of public health ethics. Attention has been given to issues such as generalizable
knowledge by elucidating the causes of disease, by combining epidemiological
data with information from other disciplines such as genomics and microbiology,
by evaluating the consistency of epidemiologic data with etiological hypotheses
and by providing the basis for developing and evaluating health promotion and
prevention procedures (Seigel 2003). Ethics guidelines have been developed, e.g.
for the Industrial Epidemiology Forum, the International Society for Environ-
mental Epidemiology, and the American College of Epidemiology. The latter one
discusses core values, duties and virtues in epidemiology, the professional role of
epidemiologists, minimizing risks and protecting welfare of research participants,
providing benefits, ensuring an equitable distribution of risks and benefits, protect-
ing confidentiality and privacy, obtaining informed consent, submitting proposed
studies for ethical review, maintaining public trust, avoiding conflicts of interest
and partiality, communicating ethical requirements, confronting unacceptable
conduct and obligations to communities.

Thus, benefit of public health surveillance must be balanced against possible
risks and harms, such as infringements on personal privacy. There is also the need
to balance health as a value with values of privacy and autonomy. Above all, there
is a need for sensitivity ethnic and cultural habits and norms. Such concerns have
been addressed through participatory community-based research.

The interest of ethical issues in epidemiological research and public health re-
flects both the important societal role of public health and the growing public in-
terest in the scientific integrity of health information as well as the fair distribution
of health care resources (Seigel 2003, Gostin 2001).
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5 Public Health Law as a New Paradigm

The sharing and linkage of data and samples has been identified as a key to the long-
term success of biobanks and genomic research. Studies of the European Commis-
sion have revealed uncertainty with regard to the harmonisation in Europe (Euro-
pean Science Foundation 2008). The existing directives and regulatory documents of
the EC and its agencies cover certain areas but not all aspects of biobanking. Due to
the competences of the EC and its Member States the field of data protection is fully
harmonised while the collection, storage and sharing of samples is not. As research-
ers are not interested in the biological material as such, but in the data contained,
this approach seems artificial to the research community. The inconsistent govern-
ance encumbers the progress in biobanking and pharmacogenomics and steps
should be taken to overcome the hurdles. From a conceptual perspective data pro-
tection law serves the idea of an information freedom. Thus, research with health
data is privileged in data protection if certain conditions are met. Data protection
could be used as the backbone of an unified governance for the sharing and link-
ing of data and samples in Europe if the Data Protection Directive is interpreted in
a harmonised way by authorities and, in particular, by ethics committees.

The linkage and sharing of data and samples is legal if biobanks and research-
ers meet the legal requirements set by data protection law and the regulations
which govern the collection and use of samples. While the data protection law is
fully harmonised, a unified governance system for samples is still missing. As the
scientific and economic value of biobanks is determined by the medical and sec-
ondary data stored in the biobank the overall governance in public health should
be based on data protection principles. Data protection comprehends vehicles
which enable stakeholders to balance conflicting rights. Thus, data protection can
be used in a positive way to reach a standard of information justice. The current
problems with the application of law seem to derive from the uncertainty as to
how the regulations need to be interpreted. With regard to the acting forces in the
field it could be either the research community which, in a sort of anticipatory
obedience, does not explore the potential of biobanking, or the ethics committees
which are setting up higher standards than the ones foreseen by law. From a legal
perspective only very few issues still need to be solved. The biggest concern is the
lack of purpose specificity of large-scale biobanks. The problems deriving from
this could be overcome by an optimised proband-oriented disclosure and by tech-
nical means and concepts (like coding and trustee models). On a more conceptual
level fears related to the sharing and linking of data could also be reduced if the
research secrecy is better protected. A research clause which is not profession-,
but disease-outcome oriented, could be one task for a further harmonisation of
data protection law in Europe. An assessment is also necessary with regard to Art
8 para 4 and Recital 34 of the Directive, as this option enables Member States to
set up different data protection levels for sharing and linkage. Otherwise the har-
monised interpretation and the development of an overall governance scheme of
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biobanking are essential for the future exploitation of biobanks in Europe. This
governance framework in public health should be research friendly and non-
discriminatory.

6 Conclusion

Neither any single large cohort study nor any other single epidemiological popula-
tion-based study will have adequate statistical power to examine all potentially
relevant genomic variants, their interactions with each other and with environ-
mental factors, gene expression profiles and proteomic patterns. Thus, national
and international collaboration is essential to realize the full potential of biobanks
and other large-scale population studies and also to develop and apply standard-
ized epidemiological methods for assessing genomic variants in populations by
means of systematic reviews, training and dissemination of information.

New genome-based information and technologies will force health communi-
ties to enhance surveillance systems by integrating this knowledge arriving from
biobanks as well as to enhance epidemiologic capacity for collecting and analyz-
ing information stemming from community-based assessments of genomic varia-
tion (Annas 2000), providing evidence about the burdens of various diseases. As
with other fast-paced scientific and technological advancements, the intersection
between genomics and public policy will continue to require close monitoring us-
ing public health methods like health technology assessment (HTA) (Banta and
Luce 1993, Pollit et al 1997, Brand 2002b, Moldrup 2002, Perleth 2003, AETMIS
2003), health needs assessment as well as health impact assessment and will also
continue to require timely action. By this, there will be a chance to ensure the ap-
propriate and responsible use of genome-based information and new technologies
(Shani 2000).

The various stakeholders in public health play a key role in translating the im-
plications of genome-based research arriving from biobanks for the benefit of
population health. In setting the epidemiological research agenda, in balancing in-
dividual and social concerns, by promoting meaningful communication about ge-
nomics among researchers, professionals, public health agencies, and the public,
“... public health organizations will enhance the potential return on public invest-
ment in genomic research” (Gwinn and Khoury 2006).

Policymakers now have the opportunity to protect consumers, to monitor the
implications of genomics for health services and to assure that genomic advances
will be taped to prevent disease and improve health by analysing

e the history of biobanks and the purposes they were set up for,

e the translational process from basic knowledge generated in population-based
biobanks to the development of public health policies, interventions and pro-
grammes,
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e the timely and responsible integration of genome-based health information and
technologies into public health research, policy and practice in the different
healthcare systems,

o the ability of biobanks to serve researchers and other relevant stakeholders with
a particular public health perspective,

e the design of biobanks and their preparedness to provide data on evidence-
based risk management and

o the place of biobanks in legislations related to public health.

This will be a doable project (Smith et al 2005), but will require regional as well
as European as well as global coordination (Daar 2002). The next decade will pro-
vide a window of opportunity to establish infrastructures, across Europe and glob-
ally, that will enable the scientific advances to be effectively and efficiently trans-
lated into evidence-based policies and interventions that improve population
health (Brand 2005).
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