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1. Introduction

The issues raised by the increasing use of large-scde biologica sample collection for genetic
research are profound. They touch on critica issues of human rights, persond identity, the
future conduct of biomedica research, new forms of property rights and the proper
relationship between academia and commerce. At the sametime, and partly in response to
these new scientific developments, public policy isin the process of trangtion. The MRC and
the professond bodies are currently formulating new guidelines relating to the conduct of
medica research, and important legd rulings affecting this area are pending. Some of the
issues raised by sample collections will be considered by a House of Lords Science and
Technology Committee inquiry due to dart later this year. However, it ssems highly likely
that further important policy initiativesin this field will be taken at both nationa and European
leve in the coming months

As a consequence, this paper has been written at atime of uncertainty and change, and its
andyss and conclusions reflect this. Furthermore, the technica complexity of the scientific
research in thisfield and the rapid pace of change make it difficult to present some of the
developments in amanner which is both accurate and easily understandable to a non-
specidist audience. The law relating to thistype of research is a'so complex, and a times
contradictory, and is not easily amenable to a brief description. Every effort has been made
to provide enough technical, scientific and legd background to the issues raised by the use of
large sample collections, but this has perhaps been at the expense of brevity. It is hoped that
the organisation of the paper will both guide the reader across this difficult landscape and
dimulate ideas for discusson and further investigation.

The paper has therefore been written with a number of amsin mind. Firgly, it will attempt to
briefly describe the scientific research drategies in the emerging field of functiona genomics
and the way in which investigators are using biologica sample collections, genedogica data
and persona medica information to hunt for gene-disease associations. In particular, it will
be shown that the use of sample collections cannot be easily separated from the use of
medica records and data about family relationships. Thisis afundamental point raised by the
paper and one that runs throughout its structure.

Therole of the biotechnology industry will aso be briefly consdered. Much ethicd anadysis
of the issuesraised by new genetic technologiesis carried out in asocia and economic
vacuum, often without reference to the objectives of the powerful socia actors who shape
the field of research. In the case of biological sample collections, it islikely that industry will
play amgor role in the development of thisfield. A complete analysis of the issuesraised in
this area must therefore be contextuaised by understanding both the aims of the
biotechnology industry and the nature of the very close links being forged between academia
and commerce.

Following the introduction of the scientific and commercia background, a series of case
gtudies of research involving the use of large biologica sample collections and persond
medica information will be presented. Much of the recent discussion of sample collections
has been sparked by developmentsin lcdland and the activities of the biotechnology



company, deCODE Genetics. The lcdandic Stuation will be described in some detall asit
provides the best example of large-scale research of this kind, the broad socid, ethica and
legd issues raised and the policy response to these concerns. Some examples of current or
planned research in the UK will then be briefly presented to highlight the key issuesraised in
the British context.

Many of the concerns being expressed about the potentid misuse of the genetic information
being generated by genomics research relate to the adequacy of the legd framework
governing the conduct of investigation. The ownership of biologica samples and genetic
information aso raises other important issues. The third section of the paper will therefore
present the current UK legd framework relating to the ownership of biologicad materids,
patient confidentiality and consent. Important points about the adequacy of the existing legd
framework in the light of new types of genetic research will be highlighted.

Findly, the key issues for further discusson and areas for future socia science research
which follow from both the case studies and the review of UK law will be summarised in the
concluding section. It must be stressed that this background paper is not meant to be
definitive in its condderations of the issues surrounding the use of biologica sample
collections and personal medica information, but it is hoped it will simulate debate and
further work on this important topic.



2. Genetic resear ch involving lar ge biological sample
collections

This section will first am to present the scientific thinking behind studies linking diseases to
particular human genetic variations. There are arange of diverse sirategies and techniques
being adopted in this area. Only by understanding the different technica rationaes for the use
of tissue sample collections and persond hedlth information isit possble to analyse the full
range of ethicd, socid and legal issuesraised by this type of research. The section will then
go onto examine the growing commercid interest in this areaand the types of firm drategies
involved. It is very likely that the biotechnology and pharmaceutical industry will be at the
forefront of developing DNA banking and it is therefore highly relevant to understand thelr
objectives in this respect.

2.1 Technical background and rationale: functional genomics

2.1.1. The post genome sequencing research agenda

One of the landmarks in modern biology is due to be reached in the next few years when the
sequencing of the entire human genome will be completed. Thisgod isembodied in the
internationa Human Genome Project (HGP), the firg phase of which is due to finish two
years ahead of schedulein 2003". In the UK, the Wellcome Trust has made a major
contribution to this project by funding the Sanger Centre, which will provide athird of the
total sequence data. However, the sequencing of the genome is only the start of amagjor
programme of research, which islikely to occupy the biological sciences for decadesto
come. The next stage of investigation will be to understand exactly what the information
coded in the human genome means and how this new knowledge might be used to improve
health and hedlthcare.

Centrd to thistask is the need to establish the function of the 100,000 - 140,000 genes
contained in the 23 pairs of human chromosomes. At present, the biology of the grest
majority of the thousands of genes that have aready been sequenced is unknown. Although
the proteins which they code for can be identified, their role in both the norma workings of
the body and in pathology is much harder to identify. Until the function of a particular gene
and its role in pathology has been established, the raw sequence information is of little clinica
vaue. This area of research has become known as functionad genomics and is one of the
mogt rgpidly expanding areas of molecular biology.

The research required to link gene sequences (genotypes) to particular biologica functions
or diseases (phenotypes) is complex and involves a series of steps. Higtorically, the first
gudiesin this area were based on the andysis of what have been called inherited monogenic
disorders, such as cydtic fibrogs. In these rare diseases, the pioneers of clinical genetics

! Collins, F. et al (1998) New Goals for the US Human Genome Project: 1998-2003. Science, 282, p6382.



identified smple patterns of family inheritance. These were then related to the inheritance of
particular chromosomes, or regions of chromosomes, using classical techniques thet
predated the advent of recombinant DNA.

Until recently, researchers have worked 'backwards, starting with the identification of an
inherited pattern of a disease and then trying to find the genetic changes responsible for the
condition. In some examples, such as haemophilia, the biochemicd bass of the pathology
could be readily identified - in this case achange in blood clotting proteins (Factors Vi1 and
IX). The gene coding for Factor VIII could then be 'hunted' using a combination of
traditiona genetic mapping techniques and crude gene sequencing.

However, in most common diseases the biologica changes responsible for the pathology are
not well characterised or it is difficult to demongtrate a Smple pattern of familid inheritance.
As a consequence, scientists have adopted a working hypothesis that some diseases, such as
asthma, have a genetic component. Research then involves trying to make a correlation
between having the disease and carrying a particular gene sequence or genetic change.

Thistype of research is made more difficult by the fact that only a sub-set of some common
diseases may have a clear genetic component to them. In the case of breast cancer it is now
clear that a sub-population of 5-10% of dl casesislargely due to the inheritance of
mutationsin the BRCA | and Il genes. The remaining 90% of breast cancers appear to be
mainly caused by environmenta factors, and even the presence of a BRCA mutation does
not guarantee that awoman will develop the disease. The challenge for researcher is
therefore to try to identify which sub-groups to study in large populations of people suffering
from a given disease. In the case of familid cancer thisisfarly sraghtforward. However, in
other diseases, where there is no clear pattern of inheritance, thisis a demanding task asthe
darting assumption may be incorrect - there may smply be no sgnificant genetic component!

Another closaly related area of research is the study of pharmacogenetics, which attemptsto
identify the genetic basis of adverse drug reactions (ADRS). Initid studies suggest that up to
athird of patients given drug therapy may suffer some form of ADR and that in a number of
cases this may have a genetic basis. If patients could be screened before starting drug
therapy, it might be possible to avoid adminigtering a harmful medicine, thus increasing the
overdl efficacy of the trestment. In this type of research, the DNA of people who have
suffered an adverse reaction is compared to those that haven't reacted to treatment, in the
hope that a particular gene sequence can be identified which is unique to those suffering the
ADR. This can then act as a'diagnostic’ marker to modify trestment regimens.

In summary, the overdl research agendain this areais shaped by four related questions:

Isit possible to identify (sub-populations of) common diseases which show some pattern
of inheritance and might therefore have a genetic component?

How can the gene sequences responsible for (sub-populations of) an inherited disease
be identified?



Isit possible to make a correlation between a disease (or adverse drug reaction) and a
Specific genetic change in cases where no pattern of inheritance is obvious?

How can the complex interaction between environment factors and specific (groups of)
genes, which cause most common acquired diseases, be studied?

The firg three of these questions belong to the redlm of molecular genetics and the fourth to

what has become known as 'genetic epidemiology’. Each of them will be discussed briefly
below.

2.1.2. |dentifying diseases which show patterns of inheritance

The gtarting point for most research aimed at identifying diseases which have an inherited
component are sudies of families or smal groups where there is evidence of a higher than
average incidence of aparticular condition. Family studies of this sort have been routingy
undertaken by clinicad geneticigtsin the UK, and include research on rare monogenic
disorders, familid cancers and familid forms of other common diseases. As part of thelr
work they have congructed banks of tissue samples from affected people, aswell as family
pedigrees charting the inheritance of the condition across generations. These types of
resources have provided the basis for much of the early work in this area and have become
vauable research commodities. In these cases, where the inheritance of the disease iswell-
characterised, relaively smal numbers of subjects/ samples are required for analysis and
little additiond clinicd information is needed beyond a pogtive diagnosis for the condition.

However, rdatively little work has been done on the inheritance of more common diseases.
In order to investigate if some diseases previoudy thought of as being acquired have
inherited forms, researchers have recently started to hunt for smal groups or populations that
appear to suffer from a high rate of a given disease. Such communities may often be
geographicaly isolated, resulting in alevd of inbreeding and genetic homogeneity which
makes genetic sudies easer. Two well-known examples of this are work carried out on the
remote south Atlantic idand, Tristan da Cunha, and on Icdland. Trigan da Cunhastiny
population is descended from a small group who settled in the 1800s, and nearly athird of
its inhabitants suffer from aform of asthma. Family groups with inherited patterns of asthma
were identified and blood samples taken from the population by ateam of Canadian
dinidansworking with the US firm Sequana (now Axys)®. Sequana has also collected
samples from other communities and families with high incidences of asthmain the Brazilian
highlands, China, Austrdia and Cdifornia®. The company has subsequently announced the
identification of a genetic change closaly associated with the development of asthmaiin these

groups.

In the case of Iceland superb genedlogica records exist which greeatly extend the scope of
this approach. It is claimed that some 650,000 of the 800,000 |celanders who have ever
lived are catd ogued in the countries genedlogica archives. An [celandic biotechnology firm,

ZMarshall, E. (1997) Whose DNA isit Anyway? Science, 278, p564-567.
3 .
(Ibid.)



deCODE Genetics (see beow), is creating an dectronic database of these records which
enables patterns of inheritance to be studied throughout the population. Using thistool,
people who may at first appear unrelated can be traced back to a common ancestor, thus
enabling the congruction of highly extended family pedigrees. The power of this goproach is
well illustrated by a study the company undertook of al |celanders over the age of 90.
Extended family trees were created using genealogica records and it was found that the
distribution of 90-year-olds was not random. Instead, it gppears that this group were much
more closaly related than would have been predicted, pointing to acommon ancestry and
the inheritance of a smal number of ‘longevity genes. deCODE has dready successfully
used this gpproach to identify an inherited form of susceptibility to pre-eclampsia.’

Through the use of family, group, and genedlogica sudiesit has become possible to identify
sub-populations of relatively common diseases that have a clear genetic component. Many
of these conditions had not previoudy been thought of as ‘genetic’ in any sense. However, it
must be stressed that it is far from clear what causes the disease in these cases, as
environmental triggers may aways be required for the onset of conditions such as ashma. It
may be that some forms of common diseases are closely associated with the possession of a
particular genotype, whilst other forms are purely environmentd. Already, asthma and
diabetes are being reclassfied into different sub-types, some of which are strongly influenced
by genetic factors.

In these cases it is perhaps more useful to think of genes as being risk factors. If a person
has a particular genotype they may be more at risk of getting a disease than people not
carying that specific genetic change. However, it isfar from clear if the possesson of agene
variant will automaticaly lead to the development of the pathology. Even in some dassic
monogenic disorders, such as Gaucher's disease, identica twins with the same genome may
different in their response, with one twin suffering from the disease and the other remaining
hedlthy. Some genes may only be partidly 'penetrant’, that is, only in a certain percentage of
cases will a person carrying the gene get ill. In other Stuations the disease may only be
caused by the interaction of a gene with specific environmenta hazards. In each of these
examples genes can be said to be associated with an increased risk of getting a diseases, but
the causd mechanism of pathology may differ fundamentally.

2.1.3. Identifying the gene sequences associated with inherited diseases - linkage studies

Where aclear pattern of inheritance of a disease can be established, powerful genetic
mapping techniques can then be used to identify the genetic changes (mutations, deletions,
polymorphisms etc) which are associated with the pathology.

Ingteed of studying the total human DNA sequence, andlysisis smplified by examining a
relatively small series of short DNA marker sequences spread evenly across the entire
genome (a process known as genotyping). The pattern of inheritance of these marker
sequences is then rdated to the pattern of inheritance of the disease within the families

* Arngrimsson, R. et al. (1999) A genome-wide scan reveals amaternal susceptibility locus for pre-
eclampsia on chromosome 2p13. Human Molecular Genetics 8(9), p1799-18-5.
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gudied. Using this gpproach it is possible to identify particular smdl regions of chromosomes
which contain the genetic change associated with the condition. Further detailed mapping can
then be undertaken using afiner mesh of genetic markers covering the particular region of
interest. Findly, automated gene sequencing and the use of gene sequence databases can
then be used to identify the possble genetic change involved.

Once aset of putative gene sequences which might be involved in causing the disease have
been identified, the DNA of affected family members can then be screened to detect the
presence of specific genetic changes. Unaffected family members are used as a control
group throughout this research, thus enabling the identification of genetic changes which
appear to be unique to people with the disease. Further work can then be undertaken to
vdidate thefindings. In the case of asthma, for example, the result might be made more
credibleif the genetic changes involved could be shown to be in a gene associated with the
working of the lung airway.

It should be stressed that these types of linkage studies are restricted to caseswhere a
familid pattern of inheritance has been clearly established. In more complex stuations, where
agenetic change may only increase the susceptibility of aperson to adisease, a different
gpproach has to be taken which requires far bigger sample collections and more detailed
dinicd information.

2.1.4. Making a correlation between a disease and a specific genetic change in cases where
no pattern of inheritance is obvious - association studies

The basic principle behind genetic association sudiesis the Satistical correlation between
specific DNA sequences and particular diseases. As a consequence fairly large groups of
people suffering from the disease have to be studied, as only a sub-population of the
pathology may involve a sirong genetic component or, dternatively, the genetic influence
could affect many people, but may not be very marked.

Instead of trying to make diseases-gene associations using raw sequence data, researchers
are garting to use single nuclectide polymorphisms (SNPs). It has been found that human
populations are to some extent genetically heterogeneous, i.e. the exact sequence of a
particular gene varies within a populaion. The variation is generdly limited to arddivey
smdl number of single base pair changes (SNPs) which are stable and inherited across
generations. Many of these SNPs are not harmful (e.g. some cause the different blood
groups A, B, O, AB), but some gppear to be deleterious and may be involved in causng
gpecific diseases or adverse drug reactions.

The hunt for SNIPsis currently amajor area of investigation. It has aso been surrounded by
controversy after the recent formation of Celera Genomicsby Craig Venter, which has
announced plans to sequence the entire human genome in three years as a means of
identifying and possibly patenting SNPs. A humber of other leading genomics companies ae
adso involved in the patenting of SNPs. Although it is unclear if investigators can protect
SNPs by patents, this prospect has unsettled many in the scientific community. One response
to the ownership of large polymorphism maps by private companies, has been the formation

11



of the SNP Consortium. Thisinitiative isled by the Wellcome Trugt and involves leading
academic gene sequencing centres and ten mgor pharmaceutical companies. It has a budget
of $45 million over two years and ams to identify up to 300,000 SNPs and map &t lesst
150,000 that can be usad in association sudies. The information will be placed in the public
domain, alowing unrestricted access by the internationd research community.

The overdl strategy guiding association genetics involves collecting samples from patients
with a specific disease and then genotyping their DNA using large arrays of SNP markers.
The hope isthat specific SNPs will be found to closdy correlate with the disease being
investigated. Thisanalysisis dso carried out on individuas not suffering from the disease, to
provide a control group. Thisisatechnicaly very demanding procedure involving high soeed
DNA screening on a huge scale, coupled to complex datistica analys's using massive data
processing. Itis il inits early stages of development and it is not yet possible to carry out
an SNP scan of the whole genome.

However, searches can be narrowed in two ways, alowing them to be undertaken with
exigting technology. Firgly, anadyss can be done of amdl sets of SNPsin genesor
chromosomal regions of interest. Secondly, they can be focused by using more demanding
clinicd criteriato sdect the patient population for andyss Thisisimportant, asasingle
polymorphism may ether result in arange of phenotypes (clinical symptoms) or be
respongble for only a sub-set of symptoms. Highly accurate clinicd datathat profiles the full
range of symptoms therefore has to be used in the andys's, demanding access to the full
patient history and their medica records.

The same broad gpproach can dso be used in pharmacogenetics for the identification of the
genetic basis of adverse drug reactions (ADRs). The only difference is that the patient
population is selected from people who have recelved drug therapy and experienced some
form of ADR. Aswith the use of association genetics for the study of disease, this requires
rdaively large sample collections, careful controls and detailed clinica informetion.

Once an association is made between a specific polymorphism and a disease phenotype, the
biology of the gene sequence can then be studied using other techniques to validate the
finding. Alternatively, association studies can be used to study the SNPs that occur in, or
closeto, genesthat are dready known to be involved in causing disease. This might enable
greater ingght into pathology, and could aso help expand the range of indications for drugs
targeting the gene product.

2.1.5. Studying the interaction between genes and environment - genetic epidemiology

In recent years, new fields such as 'genetic epidemiology’ and 'molecular epidemiology’ have
emerged which seek sysematicdly to gpply the traditiona methods of epidemiology to the
study of environment-gene interactions and their role in pathology. As greater knowledge of
genes asociated with diseases and human genetic polymorphismsis gained, it will be
increasingly possible to analyse the role which genetic risk factors and specific environmental
hazards play in the cause of common conditions such as cancer or heart disease.

12



Research dtrategies for genetic epidemiology are till being developed and no large-scale
Study has yet been established in the UK. However, it is clear that this type of research will
depend on very large population-based sample collections and access to detailed patient
information (i.e. medica records). It may dso involve longitudind studies, which have a
prospective eement to them; i.e. in which predictions made on the basis of genomic
information are tested & a later date. Although thereislittle direct commercid interest in this
area, anumber of government agenciesin the US and the UK are currently considering
establishing large-scale tissue collections for this purpose.

In summary, athough the genetic research strategies described above dl use human
biologicd samples there are important differencesin the type of samples collected, the scde
of the callections, the extent to which they are integrated with persond medica information
and the time period over which research takes place. These differences are shown in Table
1.

Table 1. Genetic resear ch strategies involving biological sample collections

Strategy Family or Type of Medical Time period
genealogical | sample information
studies collection required
Linkage studies Yes Family Only limited Historical
collections information
essential
Association studies No Large Fairly detailed Historical
of disease population of - information on full
peoplewith a range of symptoms
given condition
Pharmacogenetics No Collection of Fairly detailed Historical
people suffering | - information of
from ADRs drug therapy and
ADRs
Genetic epidemiology | No Very large Detailed Historical/
population information on prospective
collections patient history

2.2. The use of human biological sample collections by the
biotechnology and pharmaceutical industry
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2.2.1. The potentid indudtrid use of functiona genomic information

A gene sequence doneis generdly not enough to be useful to indudtry, as firms need to
know what the gene does and how it might be used in the development of thergpeutics and
diagnogtics. Data about the biologica function of genes and the association of specific
polymorphisms with diseases is useful in the development of a number of technologies:

Target validation - confirmation that a particular geneis a ussful target for the
devel opment of conventional smal molecule drugs,

Pharmacogenetics - identifying the genetic basis of (adverse) drug reactions,

Diagnostics - by linking a particular genetic variant with a given disease it may be
possible to develop pre-symptomatic genetic tests,

Therapeutic proteins - if agenesfunction in pathology can be clearly established, it
may be possible to use the gene product (protein) as a thergpeutic;

Gene therapy - if agenésfunction in pathology can be clearly established, it may be
possible to use the direct application of the gene as atherapeutic.

2.2.2. Firm drategies in functiond genomics

The mgority of firmsworking in this area are primarily concerned with generating and sdlling
information about the relationship between specific genetic sequences and particular diseases
or ADRs, rather than developing drugs themsalves. However, some firms are planning to
develop diagnostic tests based on this data, a number are offering contract genotyping
sarvices, and others are looking to develop drugs in partnership with large pharmaceutica
companies.

Table 2 givesinformation about the strategies of some of the leading European
biotechnology firms working with large sample collections. It illustrates the mixture of
drategies being adopted by firms, with the main focus on the hunting of genes associated
with common diseases and studies of pharmacogenetics. The most popular disease targets
include cancer, cardiovascular diseases, depression, schizophrenia and osteoporosis.

It should also be noted that research isinternationa in scope, with companies working in
many countries across different continents. For example, Gensat isworking in Irdand in
collaboration with clinicians who have access to samples from more than 10,000 patients
who have suffered from cardiovascular diseases. It is dso collaborating with doctors in both
Israd and Argentinato build sample collections from families suffering from particular
diseases. The biggest sample collection in Europeis held in Sweden and contains over 3
million samplesin asingle repository. It is being exploited by Eurona Medicd.

Although Table 2 describes the leading dedicated functional genomics firmsin Europe, many
leading pharmaceutica companies now have mgor interests in the collection of biologica
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samples. Specificdly, there has been arapid growth in pharmacogenetics research in recent
years, with companies increasangly taking samples from participantsin clinicd tridsasa
means of identifying the genetic bass of ADRs. Relatively little is known about the scae of
these collections by large pharmaceutical companies, but indusiry reports suggest thet thisis
now aroutine activity. In the UK Glaxo Welcome has been involved in this practice for
some time and has changed its procedures to widen the scope of consent obtained from
patientsin trias. The company aso has a Sgnificant interest in association genetics after its
acquigtion of the US firm Spectra Biomedical.

In should be highlighted that private sector activities depend heavily on both public funded
research and widespread public participation. It is therefore difficult to disentangle public and
private research, as researchers from both sectors are often involved in supporting the same
project. Very close academic-indudtry links are a generd feature of research in human
genetics. Whilst this enables effective technology trandfer, it dso gives rise to concerns about
academic conflicts of interest.

This section has highlighted the heavy commercid involvement in genetic Sudiesusing large
sample collections, however, it must be stressed that Sgnificant public sector initiatives have
as0 been established in a number of countries and many academic groups are working in
this area. Examples of some of these projects will be described in the next section.
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Table 2. Strategies of selected European firmsworking with lar ge sample collections

Firm Businessfocus/ disease ar eas Scientific strategy Samples collected Per sonal medical information used
deCODE I dentification of geneslinked to common diseases. Linkage and association 10,000 samples taken from Use of limited data about disease at present.
Genetics Pharmacogenetics. studies (SNPs) | celanders with specific Planned used of comprehensive database of all
(Iceland) Sale of data and development of diagnostics. diseases population's medical records

35 disease targets (see below)
Eurona Pharmacogenetics. L ocation of genetic Accessto over 3million Data about therapy, outcomes and adverse
Medical Sale of data, related diagnostics and predictive tests. variants associated with samples and related medical | reactions
(Swe) ADRs records

Hypertension, cancer, depression and schizophrenia
Gemini Identification of genes linked to common diseases. Association studies Collection of samplesfrom Very detailed clinical information (over 900 data
Research (UK) | Sale of data and development of diagnostics. (SNPs) several thousand non- points) - much collected during research

identical twins

CV disorders, obesity, osteoporosis
Genset I dentification of genes linked to common diseases. Linkage and association Accessto collectionsin Varies according to study, but would involve
(Fra) Pharmacogenetics. studies (SNPs). Location of | USA, Israel, Argentina, accessto full patient recordsin several cases

Sale of dataand development of diagnostics. genetic variants associated | France, and Germany. Irish

with ADRs collaboration using >10,000

Cancer, schizophrenia, depression, Alzheimer's, samplesfrom CV disease

obesity, CV disease, osteoporosis patients
Oxagen Identification of genes linked to common diseases. Linkage and association Familieswith highincidence | Use of limited data about disease at present.
(UK) Pharmacogenetics. studies (SNPs). of disease. Planned development of large database of

Sale of dataand development of diagnostics.

Osteoporosis, endometriosis, inflammatory bowel
disease, coronary artery diseases

Studies planned with
samples from up to 10,000
individuals

genotypes and outcomes
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3. Case studiesrelating to the use of biological sample

collections and personal medical information in human

genetic research

A series of case studies will be presented in the following sections to provide concrete
examples of the type of research being undertaken and the ethicd, socid and legd issues
raised by these developments. Thefirst example will be the work of deCODE Geneticsin

Iceland and the creation of the Icelandic Hedlth Sector Database. Thiswill be followed by

brief descriptions of some examples of current or planned research in the UK.

It is essentid to be clear that one fundamental concept in this arenais protecting confidentiaity

for those about whom personal medica datais collected. There is great confusion about the

three technicd fixes that can be employed to enhance confidentidity: anonymity; encoding; and

encrpyption. Many commentators gppear to use the terms interchangeably, which causes

confusion asthey refer to different procedures. The following demarcation is suggested, but

instances may be found in this report where the terms are inadvertently interchanged.

Data can be made anonymous, if dl information cgpable of identifying the individud to
whom the data relatesis removed and destroyed. Further information pertaining to that
individua could then never be added to the appropriate record in the database, because
the individua’ s record is not identifiable by anyone.

Data can be encoded, if a serid number or other code is attached to data and akey to
thisis held e sewhere. Encoded data might be effectively anonymous to the research team
working on it because they do not hold the master-list which links the serid numbersto
names and addresses, or other personal identifiers. However, the data would not be truly
anonymous as someone would be able to link the two. Encoding would alow updating of
an individud’ s record, eg. in the course of alongitudina study or to incorporate
information about disease in their close relatives.

Encryption means turning dataiinto meaningless strings of numbers or letters. Only
someone with the key can decipher the record itsdf (which may, or may not, contain
persond identifiers). Encryption may be useful not so much for reasons of confidentidity
towards the data subject as for reasons of commercia security, to prevent unauthorised
access by rivasto commercidly sgnificant collections of data.

Public discussion of the Icelandic databases has used the terminology of anonymisation but it is

not clear how the separate databases can be linked to yidd scientificdly useful information if

the datais truly anonymous rather than merely encoded (see sections 3.1.5, 3.1.6, 3.1.7).

3.1. deCODE Genetics and the creation of the I celandic Health
Sector Database
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Much of the recent internationd discussion of the issues raised by the use of biologicd sample
collections has been stimulated by developmentsin Iceland. In particular, a proposa for an
electronic database containing detailed information from the entire population's medica
records has been championed by a biotechnology company, deCODE Genetics. This has
aroused widespread fears about the potential abuse of human genetic research. Some of this
debate on events in Iceland has been poorly informed, so the following sections will therefore
St out the Icdlandic Stuation in some detall.

3.1.1. deCODE Genetics and its scientific strategy

deCODE Geneticsis a private company founded in 1996 by Kari Steffansson, an Icelander
who was previoudy professor of neurology a Harvard University. The firm operates out of
Reykjavik and employs nearly 300 gtaff, amgority of whom are Icdandic. Although
deCODE isregistered in Delaware, USA, over 70% of its equity is now owned by Icelandic
investors.

The company was created specifically as a 'popul ation-based genomics company conducting
research on the causes of common diseases. In particular, it ams to exploit unique festures of
Iceland's population, as well as the country's extensve genedlogicd records and high qudity
hedlthcare system. Mot Icelanders are descended from avery smal number of individuas
who settled the country in the 9" Century. This has resuited in ahigh level of genetic
homogeneity. As a consequence, lcelanders are likely to have fewer variants of genesinvolved
in causing a given disease than might be found in more heterogeneous populations. This greetly
amplifiesthe technica problem of trying to identify these disease-related gene variants by
reducing the Sgnd to noiseratio.

In order to carry out the genetic andlysis of common diseases the company has established
two core technologies:

A computerised genealogical database - containing records of 600,000 individuas
(living and dead) and their family relationships. Records on the database used for
research are coded and are not identifiable by name (see below).

High-throughput genotyping - the ability to process and scan DNA samplesusing
large numbers of genetic markers, such as tandem repeats and SNPs. Thisadlowsit to
perform both high-resolution linkage and association studies.

The first phase of the firm's research strategy, which has been underway for severd years, has
been based on collaborating with loca doctorsto collect DNA samples from people suffering
from particular diseases. The genedlogica database is then used to cluster these patients into
large extended families, thus dlowing genetic linkage andyss to be undertaken using high
throughput genotyping. As of September 1999, the company had collected samples from over
10,000 people with full written consent. Further details of the organisation of this research are
given in section 3.10.
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By 1999 deCODE had aready established research programmes on the genetics of 35
common diseases, including cancer, myocardid infarction, heart disease, multiple scleross,
diabetes, osteoarthritis, Alzheimer's disease, schizophrenia, and bipolar disease. Twelve of
these programmes are in collaboration with the pharmaceutical company Hoffmann-La Roche,
who is paying $200 million over five years for access to the findings.

The second phase of the firm's research strategy will involve the congtruction of an dectronic
health information database, the |celandic Hedlth Sector Database (IHD), which when built
will contain the encrypted medicd records of dmost the entire population. Work has not yet
garted on thisand it is not likely to be complete for severa years. The estimated cost of
building the database could be as much as $150 million and its creation is therefore subject to
funding being raised by the company.

The right to congtruct and operate the IHD will be licensed from the Icelandic governmert,
which has passed specific legidation on this matter (see beow), and it will be financed entirdy
by the company. In return, deCODE will have the sole right to exploit this resource
commercidly for aperiod of 12 years.

deCODE's overdl business strategy is based on creating services and products derived from
both elements of its research strategy. These would be sold to large pharmaceutical companies
and biotechnology firms, and might initidly include:

Searches for genes associated with particular diseases and adverse drug reaction
Access to 'depersonaised’ hedlth data from the IHD, which would be sold in the form of a
non-exclusive subscription

Gendtic testing

Research equipment and software

However, if the company is successful, thislist of services and products might be significantly
extended.

3.1.2. The proposal for the Icelandic Hedlth Sector Database

The proposal for the IHD contained the following dements:

The database would contain persona medica information on dl citizens and would be
based on their medica records,

The information would be held in an anonymous form that would prevent the identification
of individuas

Theright to build and operate the Database would be licensed by the government for a
fixed period,

Its operation would be carefully regulated through the licensing agreement and a series of
government agencies,

The Database would not be linked to other externa and unrel ated databases but will
comprise the three related datasets (the genealogical database, medica records and

genotyping data).
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According to deCODE the IHD will contain information on:

‘Longitudina disease progression
Treatment and treatment response
Direct and indirect cost of treatment and cost effectiveness®

This main emphasis would be on hedth related data which can be coded and would include
medical information, health resource use, genedlogicd information and genotype data.
Diagnoses, test results, data on forms of trestment, Sde-effects, response to trestment,
duration of therapy, and place of trestment would al be entered, dlowing cogsto be
caculated. Other rdevant information that could be coded will be included, but no medical
recordsin text form will be entered on the Database.

The potentia use of the Database is described by deCODE: "When coupled with genedlogical
and genetic data, the genetic pattern of various diseases can be eucidated further, aswell as
the relationship between genetics and pharmacologica response.’

"The opportunities created by this gpproach will dlow for the following:

Assgting hedthcare providersin tailoring the trestment to individuas according to the
genetic basis of disease and treatment response;

Enabling hedlthcare providers and payers to andyze and single out the most cost-€effective
treatment for various diseasss, ...;

Congtructing models for developing disease management programmes,

Providing pharmaceutical researchers the chance to use both a macroscopic and
microscopic gpproach to understand the origins of complex diseases and find more
specific drug targets.®

However, as of October 1999 many details of the Database were gtill unresolved including,
exactly what information it will contain, how it will be used and if dl these planned gpplications
would be possible. Further details of the IHD and how it might be used specificaly in genetic
research are given below in section 3.1.11.

3.1.3. The public debate on a Hedlth Sector Database

The proposa for the Health Sector Database has been highly controversid both in Icdland and
internationdly. Over the past eighteen months there has been consderable debate in the
Icelandic Parliament (the Alping), in the dectronic media and press concerning its creation.
Icelandic groups opposed to the plan, such as Mannvernd and the Medica Association have
gdvanised internationa criticism of the proposa and the world's media have led with headlines
such as the 'Sdlling the family secrets” and ‘A human population for sdle.®

5 www.decodeis

5 www.decodeis

" New Scientist 5" December 1998

& New York Times 23 January 1999
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The Database has been controversid for anumber of reasons, including:

The legidation was drafted quickly and without wide Soread community consultation, and

there were rumours that deal's had been done behind closed doors.

The origind proposd did not alow people the opportunity to consent to the use of their
persond information and did not alow them to opt out of the Database. Thishassince
been changed, as people now do have the opportunity to opt out within afixed period;

The origind proposa was to encode the medical records rather than make them
anonymous, which meant they could more easlly be traced back to individuds. In asmal
country like lceland thiswould have mgor implications for privecy;

There were fears about the security of such a database;

The Icdlandic scientific community was worried about scientific freedom and the effect on

research of putting access to medica records in the hands of a private company;

The fact that the persond information of awhole population was to be collated by a

private company, with no clear statements as to how the Database would be used, was

daming;

There was scepticism about the promised benefits to Iceland and concern that asingle

company was been given a potentidly lucrative monopoly.

In addition, the internationd research community had wider concerns, including:

Research done unethicdly in lcdand would tarnish the image of genetics research across
the world;

Genes were being exploited for private profit;

Parliament was acting with little regard for human rights or ethicd principles.

The lcelandic Parliament attempted to address these public concerns and the criticisms of the
origind proposd by redrafting the Health Sector Database Act. Furthermore, the regulations
that will govern the establishment and running of the Database are il in the process of being
drafted and their detailswill be crucid in meeting the concerns of opponents of the plan. The
fact that many of the details about the Database are ill undecided means that [celand will
continue to be afocus of world attention.

3.1.4. How the Icdandic Hedlth Sector Database will operate

In December 1998, the Icelandic government passed the Act on a Health Sector Database
1998°, dlowing the crestion of a centralised database from the medical records of the entire
lcelandic population, generated through the nationa helth service. The Act dlows alicenseto
create and operate the Database to be given to a private company. Thisis dmost certain to be
granted to deCODE Genetics.

° No. 139/1998 Passed by Parliament 22 December 1998, at the 123" session, 1998-99
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In particular, the Act specifiesthat:

The Health Sector Database will be used for epidemiologica studies™;

Individuals ‘can not benefit directly from specific information concerning them.™;

The lcdandic government can gain information to assist in the planning of hedthcare
provison and services,

deCODE Genetics will get the exclusive right to exploit the database for financia profit'*2
for aperiod of 12 years.®

While the legidation has been passed, many of the requirements for operating the Database
have 4ill to be findised. For example, at the end of September 1999, the regulations
determining how the Database will run had till to be formulated; the Monitoring Committee
overseeing many of the contractud agreements was Hill initsinfancy; and the license to set up
and operate the Database had till not been granted.

Like many smdl nations, lceland does not have the financia resources to develop such a
database without private investment. The Health Sector Database Act 1998 therefore requires
that deCODE Genetics bear the costs of establishing the Database, as well as the expenses of
operding it. The company must pay:

A feefor the costs of issLing and granting the licence™;

A yearly fee equivaent to the costs of the Monitoring Committee, the Data Protection
Commission and the Scientific Ethics Committee;

The costs of informing the lcelandic public and dedling with requests for information’™;
The costs of processing data for entry onto the database™:

The costs of computer hardware and software;

And may make additiona payments to the Treasury as agreed with the Minister, which
shal be devoted to promoting the hedlth service, research and development.*’

One of the most contentious unresolved issues are the regulations that determine the details
about the operation of the database. These are dtill in the process of being drafted by the
Department of Justice and will direct the supervison of the database. The legidation provides
for three different committees to oversee the running of the database.

Therole of the Monitoring Committee is to oversee the contracts between the medical
bodies and deCODE regarding imputing persond information onto computer. The

1% | celandic Ministry of Health and Social Security The Icelandic Act on a Health Sector Database and
Council of Europe Conventions February 1999 p6

' Council of Europe Steering Committee on Bioethics and Working Party on Biomedical Research Report
of the Hearing of | celandic experts concer ning the Law on a Health Sector Database. Strasbourg, 4th
May 1999 p25

2Art10

BArs5(9)

“Arta.

> Art 4, relating to Art. 8.

®Art.5(8)

" Art. 4 Act on aHealth Sector Database 1998
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Committee must look after the interest of the medica bodies and to help negotiate the
conditions for access and the fee deCODE will have to pay.

The Data Protection Authority will monitor the procedures that deCODE putsin place to
record and handle persond data during the establishment of the database and its
subsequent operation. It will dso ‘carry out further coding of persond identification, using
the methods that the commission deems to ensure confidentidity best.™® The Data
Protection Commission will oversee the procedure by which the different databases of
tissue samples and geneal ogies can be interconnected.”®  If the Data Protection
Commisson can not be satisfied that the linking of the databases would maintain
anonymity then it has the power to refuse to alow the connection.

The Scientific Ethics Committee shall oversee the research questions that are processed on
the database, dong with information as to who is making the enquiry. Therole of the
Committee isto ensure that thereis 'no scientific or ethical reason to prevent the study in
question being carried out, or the questions being processed from the database.®

If deCODE breaches the terms of the legidation, does not fulfil the conditions of the licence or
becomes unable to operate the database then the licence can be revoked. If deCODE used
the database for a purpose other than those Stipulated in the legidation or in the regulations
then it could lose its licence. A breach of confidentidity on behdf of the employees of
deCODE could jeopardise the licence agreement or lead to afine or imprisonment. This duty
applies even when employees |eave their employment.

3.1.5. Consent for inclusion in the database

Despite continuing criticism, the Icelandic government has chosen not to seek the consent of
individuas before including their medical records on the Database. It will instead rely on an
‘opt-out’ process. The reasoning for this decison is asfollows:

Records would be anonymous and so would not represent a breach of privacy or require
consent for their use;

The database is commercidly more viable if dl lcdlandic medicd records are on it, and
ganing consent from the whole population might prove to be too difficult and would
therefore jeopardise the completeness of the database;

People have had 6 months (which has now been extended to 9 months or longer) in which
to opt-out. Parents are able to withdraw their children’ s records from the Database, but it
is unclear whether information about deceased people can be withdrawn;

Once arecord has been added to the Database it cannot be removed. However, an
individua can request that no further persond information will be entered onto the system.

While there has been much criticiam of the decision not to seek consent, this has been an
accepted research practice for epidemiologica research in both the UK and internationaly. An

BArt7
®Art10
DArt12
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extreme (and possibly outdated) example of this policy isfound in the Internationa Guideines
laid down by CIOMS and WHO?. These state that:

'Epidemiological studies that involve the examination of documents, such as medica
records, or of anonymous 'leftover' samples of blood, urine, saliva or tissue may be
conducted without the consent of the individuas concerned, aslong astheir right to
confidentidity is assured by the study methods.*?

The generd view in the United Kingdom is that persona information in such studies should be
anonymous, and if the research does not harm the individua and a research ethics committee
has given gpprovd, then consent is not required. Furthermore, the Roya College of Physicians
23 are divided as to whether research ethics approval is needed at al and the NHS Executive
aso believe that medical records can be used without consent.

However, the recent ruling in the courts, R v. Dept. of Health ex parte Source

| nformatics®, suggests that this practice is now unlawful. It has therefore brought into
question the nature of established practice regarding the use of persond information in medica
research in the United Kingdom.

3.1.6. The design of the Database - making the information anonymous

Much concern has focused on how to make the database anonymous to ensure privacy, while
a the same time dlowing new data to be added to existing records on the database. In order
to ensure that the datais anonymous information will pass through three layers of coding.

Thefirg encryption of the persond identifiers will be irreversible. Thiswill be carried out
by medica professionds based in hospitas or doctor’ s surgeries. They will be responsible
for putting the data onto the database, will employ extra staff to do this, and are bound by
professona codes of confidentidity. The type of information that will be taken from the
medica recordsis gill undecided. The medica information will be encoded but there will
be apublic key for encryption and a private key for decryption of thisinformation. Unlike
the persond identifiersit will only be encrypted once before entering the database.

The second encryption of persond identifiers would be carried out by the Data Protection
Commission.® The Data Protection Commission, agovernment body, can neither read
the origina persond identifiers or the origind medicd information.

% Council for International Organisation of Medical Services (CIOMS) in collaboration with the World
Health Organisation 1993 I nternational Ethical Guidelines for Biomedical Research Involving Human
Subjects, Geneva.

% Council for International Organisation of Medical Services (CIOMS) in collaboration with the World
Health Organisation 1993 I nternational Ethical Guidelines for Biomedical Research Involving Human
Subjects, Geneva.p28

# Royal College of Physicians Committee on Ethical Issuesin Medicine, * Research based on archived
information and samples’ Journal of the Royal College of Physicians of LondonVol. 33 No. 3 May/June
1999, 264.

* NHS Executive The Protection and Use of Patient Information HSG (96)18 1996

% Lloyds Law Reports Medical. August 1999 264.

©Art7
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The data then goes into the centrad Database where the persond identifier will be
encrypted for athird time with a secret key held by deCODE Genetics. Theintention is
that deCODE Genetics when using the database will only be able to access encrypted
information and will never have direct access to medica records.

The Data Protection Commission will be responsible for overseeing the linking of the Hedlth
Sector Database to other databases. deCODE want to link the Database with the Icelandic
genedogies that are in the public domain, and exigting sample collections that the company has
collected. Exactly how thiswill be done to prevent the joining of persond identifiersis ill to
be worked out. The concernisthat in asmal country such as Icdand individuas are more
recognisable than in larger communities and that the joining of different databases would
enable individuals to be identified. It is aso recognised that computer systems are falible and
that security cannot alway's be guaranteed. One measure designed to minimise thisrisk isthat it
will not be possible to extract information from the Database of groups smaller than 10
individuds.

3.1.7. The use of the Database and access by third parties

The exact procedures that will be put in place for access to the database are till not finalised.
They will be the subject of regulations that are in the process of being drawn up. The
Healthcare Sector Database Act requires that al research questions put to the database must
be approved by a Science Ethics Committee, which applies equally to deCODE Genetics as
wdll as other parties.

While deCODE Genetics has the right to charge third parties for use, the company does
not have the right to exclude and could find that its competitors would have to be given
access to the database.”’

The Minigry of Hedlth and the Director Generd of Hedlth will dways be entitled to
satistica data from the Hedlth Sector Database free of charge.

In term of the research undertaken, the Scientific Ethics Committee will assessthe
scientific studies and questions put to the database, and whether, for example, insurance
companies could commission research questions. However thisis still undecided.

It is not clear whether researchers based in Iceland would have to pay for accessto the
database or if deCODE will alow them access free of charge but subject to ethical
approval.

It is envisaged that alimitation will also be placed on the number of records that can be
accessed at any onetime.

3.1.8. The organisation of deCODE's current work on functiona genomics

As outlined above, deCODE has dready established research programmes aimed at
identifying genes associated with common diseases, well before the IHD database will be
created. These programmes now operate within the organisationa framework established by

?" Interview with David Thor Bjorgvinsson, Chairman of the Monitoring Committee on 6" July 1999.
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the Act on a Hedlth Sector Database, in particular the Data Protection Commission and the
Scientific Ethics Committee.

All proposds for research are initidly discussed by the Ethics Committee. Once gpproved,
research firg involves the collection of samples from patients affected by particular diseases.
Ligsof patients are initidly generated from hospitas and clinics. These ligts are then submitted
to the Data Protection Commission who remove al persond identifiers gpart from the socid
security number. These are then encrypted and the ligt is then given to deCODE in aformin
which it is not possible to identify individuals directly. Thelig is then fed into the encrypted
verson of the genedlogicd database so that family pedigrees can be congtructed. Thisis
achieved by the fact that the code on the list corresponding with that used in the genedogica
database.

Once extended family groups of interest have been identified anonymoudy, an encrypted list of
participants for study is generated. This isthen returned to the Data Protection Commission
who decrypt the participant list and pedigreefiles. Thisis then used to generate the names and
addresses of potentid participants, and thislist is then sent to deCODE's clinicd collaborators.
These doctors then vidt patients in their homes to take a blood sample for genetic analysis.
Samples and associated data are then re-encrypted by the Data Protection Commission and
passed on to deCODE. Genotyping on the samplesin then carried out by the company asa
means of identifying disease associated genes.

If this system works as planned, the company can useit to identify members of extended
family groups suffering from particular diseases, but without having ether direct contact with
the patients or finding out their persond details (name etc.). Smilarly, the diniciansinvolved
have no access to the genotypes of patients. The Data Protection Commission in effect
provides a'Chinese wall' through which information and samples passin away that provides
some degree of confidentidity.

Clinica collaborators are funded by deCODE to collect these samples. By March 1999 the
totd funding of collaborating clinica departments and hospitals by deCODE was in excess of
the basic funding of al medica research in lceland provided by RANNIS, the country's main
funding agency.?® According to the company the bulk of this money was unrestricted. The
company has adso promised in the past to share revenues that flow from future corporate dedls
on specific projects with its collaborators.?®

Samples may aso be collected from Iceland's large tissue bank, which contain specimens from
dl autopsies and biopsies since 1915.% The country's medical record aso contain historical
data covering this 75 year period, and include information on the mgor illness suffered by its
ctizens.

* deCODE Genetics (1999). The Planned Healthcare Database in | celand. Questions and Answers.
deCODE genetics, Reykjavik.

» Moore, S.D. (1997) Missing Link. The Wall Street Journal Europe, July 3™ 1997.

% Moran, N. (1998) Iceland is Prime Territory for New Genomics Company to Study |solated Population.
BioWorld International 2(18) April 30", 1998.
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Already the company has successfully used this strategy to identify a gene responsible for a
degenerative neurological condition, familia essentia tremor, and ageneinvolved in an
inherited form of endometrioss.

3.1.9. How might the Icelandic Hedlth Sector Database be used for genetic research?

Thereis no dear information in the public domain about how the Database will be used for
genetic research and many details of its potentia use are ill to be worked out. However, it
seems likdy that the Database will be used to identify patients and their relatives who suffer
from particular conditions or adverse responses to drugs. Sampleswill then be collected in a
manner that ensures confidentidity using the system outlined above. Thiswill dlow the
company to hunt for genetic associations with common diseases acrass the whole population
in amanner which enables linkage andys's and association studies to be undertaken.

3.2. UK genetics research using large biological sample
collections

This section will briefly describe examples of exigting and planned UK research projects
involving the use of large biologica sample collections, including the work of the biotechnology
company, Oxagen, and amgjor nationd initiative being consdered by the MRC and the
Wellcome Trust.

At present there is no project in the UK which is equivalent to the lcdlandic Situation, as
research is generaly locd to particular sample collections, is mainly based on group or family
Studies and does not involve access to eectronic medical records. The level of commercia
involvement is unknown, but aready two UK companies have been established explicitly to
work in this area (see Table 2). The examples described below have therefore been chosen to
illustrate the type of research being undertaken and the issues raised, and are not intended to
provide a comprehensive picture of research in the UK.

3.2.1. Initiatives under consderation by the MRC and Wdlcome Trust

In 1998 the MRC received increased funding as aresult of the government's Comprehensive
Spending Review. In particular, it included in its bid a proposal to support nationad DNA
collections as part of its Post-Genome Chalenge. Severa ideas were discussed, including the
cregtion of avery large population study. The additiona funding included £12 million
earmarked for the creation of DNA collections™. The Coundil is currently planning how to
support this type of research and is working closely with other funders of biomedical research,
including the Wellcome Trust.

% Nature Medicine, (1998) 4 (12) p1346. MRC funds large-scale human genetic database.
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At present no detailed information about the MRC's plans are in the public domain and many
of the issues relating to the creetion of large-scale sample collections are il being discussed.
However, two main posshilities (which are not mutualy exclusive), are under consderation.
Thefirg isthe funding of a series of regional DNA banks, which could then be used asa
resource by the biomedica resesarch community as awhole. Samples would come from a
range of studies funded on a project-by-project basis, and might also include samples from
exigting collections if gppropriate consent had been obtained from donors. Thiswould
probably occur through support for "private’ collections by consortia or individua scientists,
who would then be obliged to split samples and place part in the regiond DNA bank. The
banks would offer a genotyping service and access to data, but not to the samples themselves.
At present there are no plansto link these banks in a systematic manner to medica information
from NHS sources, but associated data characterising the samples will include medica
information.

The second option involves the cregtion of asingle very large new resource, the UK
Population Biomedical Collection, in collaboration with other funders™. This proposal was first
discussed at an expert workshop in May 1999 organised jointly by the Welcome Trust and
the MRC. It would be focused on genetic epidemiology and the Collection would enable
prospective studies of genetic and environmentd risk factorsin diseases of later life. Asa
conseguence of the need to analyse both genetic and environmenta factors Smultaneoudly,
and the interaction between them, the proposed Callection would be very large, containing
samples from up to 500,000 individuals®. Each of these would have to be linked to personal
medica records. The prospective nature of the study would aso span many years and require
the ongoing collection of data from research subjects. The possibility of dso using the
Collection in a population survey of the immunologica response to infectious diseasesis dso
being discussed.

If such alarge population collection were created, it would be a collaborative nationd effort.
Genotyping would be done in centralised facilities and investigators would only have accessto
data, not to the samples themsalves. All proposas for research would be peer reviewed.
Companies would be able to access the data from the Callection, but only on anon-exclusve
bass. However, the issues surrounding getting access to persond medical information and the
prospective nature of the research have not been resolved, and no find decision about the
cregtion of thisresourceislikely to be taken for some months. No details of the oversight of
this proposal have been made public.

3.2.2. The North Cumbria Community Genetics Project

The North Cumbria Community Genetics Project (NCCGP) isa very long-term, collaboration
between Westlakes Research Ingtitute, Cumbria, and the University of Newcadtle. It has been
established with the am of creating a resource that can be used in research looking at the
interaction of genes, the environment and hedth. Cumbriais an atractive location for these
type of sudies asthereis a sable population with reatively little genetic diveraty.

¥ See People Power: population profiles and common diseases. Wellcome News, (1999) Q3, p18.
33 .
(Ibid.)
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The Project collects samples from the umbilica cord and the cord blood of babies bornin the
Whitehaven hospitd. It initidly planned to collect samples and medicd data from 8,000 births
over afive-year period and started work in 1996. As of October 1999 nearly 4,000 samples
had been collected. In February 1999 the scope of the study was expanded and samples of
materna blood were aso collected. This alows more powerful genetic andysisto be
undertaken.

When the Project was first proposed, a series of public meetings were held and consultation
took place with loca communities and hedlth professonads. The main issues raised during this
process were confidentidity, the dangers of eugenics and how participation might affect
people's accessto life insurance. As a consequence, amendments were made to the research
protocol and safeguards were adopted to ensure both the gppropriate use of samples and data
confidentiality. Assurances were dso given that the community would be fully informed of
progress on aregular bass through presentations to loca organisations. The Project was
finaly launched after gaining gpprova from the West Cumbria Locd Research Ethics
Committee (LREC). In addition, NCCGP has established its own Ethics Advisory Group,
composed of experts with experience of the ethics of genetic and epidemiologica research. All
new proposas have to recelve prior gpprova from the LREC.

The Project is currently funded by British Nuclear Fudls, who operate the nuclear facility at
Sdlafield.** Whilst acknowledging that BNFL has an interest in studies of child hedlth in the
light of claims about a cluster of leukaemia around Sdllafield, the Project stresses that 'BNFL
have no role in the management of the Project and have not sought such arole.®

Before samples are taken, women are asked for written informed consent and 85-95% of dl
expectant mothers agree to take part in the study. As a consegquence, the collection represents
the local, unselected population. Participants are aso asked to complete a lifestyle
questionnaire (workplace, smoking history, family hedth etc.) for both her partner and hersdf.
Thereislittle population movement in Cumbriaand it is anticipated thet the Project will follow
the participants throughout their childhood and possbly into later life.

The Project operates on two sites, with the personal data stored in Newcastle in an encrypted
form on a stand-a one computer with restricted access. The biological samples are processed

and stored in Cumbria. A coding system links the mother's datato her child’s sample and, to

enhance confidentidity, the precise details of the samples are stored at Newcastle and are not
available a Westlakes.

The Project, in consultation with its Ethics Advisory Group, has drawn up a'Statement on
Acceptable Research Uses of Collected Samples®. This seeks to define the types of research
that might be carried out with the collection. In particular, the Statement identifies three
categories of study:

¥ Westlakes Research Institute was established largely as a spin-out from BNFL

% Chase,D et al. (1998) The North Cumbria Community Genetics Project. Journal of Medical Genetics, Vol
35 (5), p413-416.

% (1bid.)
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'(1) Sudies that use anonymous samples to determine the frequency of alleles at
specific loci or of polymorphism variants. Subject to (3) below, there are likely to be
few ethicd difficulties with the use of NCCGP samples for such work ...

(2) Sudies that involve linkage to data on individual subjects. ... ldentification of
individua people during the process and reporting of any such study will be donein such a
way asto safeguard confidentidity.

(3) Sudies that involve personality disorders, psychiatric disease, mild intellectual
difficulties, and other sensitive areas. Such sudies are particularly sengtive, and strong
evidence of gpecific hedlth benefit would need to be shown.*’

The consent form clearly states that research using the samples collected may involve
reference to the health records of the mother and the baby. A further information leaflet also
states that:

'In some studies the family doctor will be asked about the health records of anumber of
children. Thisisto help understand what the genetic variation mean. In these cases the
family doctor will not be told of anyone's genetic study results®®

It isdso the palicy of the Project that individua results will not normally be reported back to
participants. However, it is clear that it will be possible for the researchers to identify

individuas with particular genotypes.

'In rare and extreme circumstances when there may be an immediate mgor hedth benefit,
the West Cumbria Loca Research Ethics Committee would be asked to consder whether
it isin the family'sinterest for an individua resuilt to be disclosed.™

However, the researchersinvolved in looking a personal medica records do not normally
have access to information about a participant's genotype and the Project stresses that this
would only be possible in extreme cases.

In order to develop its sample collection NCCGP seeks to establish collaborative research
links with other organisations, including companies and academic groups. It has previoudy had
interest from the pharmaceutical industry. However, this has not been trandated into any
formal collaboration, as companies were interested in owning the sample collection, and the
sde of DNA and datais explicitly outsde the remit of the Project.

Asof October 1999, a series of eight academic collaborations had been established, including
Projects with investigators in London and Cambridge. In some of these studies the North
Cumbria collection is being used as an anonymous control group, whilst in othersit isthe focus
of investigation in its own right. Research aready completed, underway or approved to Sart
includes studies of di George Syndrome, BRCA2, DNA repair genes and families with ahigh
incidence of neura tube defects. In thislatter case, thiswould involve trying to identify
polymorphisms (SNPs) associated with an increased incidence of these defects.

37 .
(Ibid., p415)
% Further Information Leaflet (undated). p6. The North Cumbria Community Genetics Project, Cumbria.
%3 Chase,D et al. (1998) The North Cumbria Community Genetics Project. Journal of Medical Genetics, Vol
35 (5), p415
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3.2.3. Oxagen

Oxagen is a private biotechnology company based in Oxford established to investigate
‘fundamentd indghts into the molecular biology of common human diseaseg . It was founded in
1997 as a spin-out from the Wellcome Trust Centre for Human Genetics a the University of
Oxford. It dso has very close links with the Nuffield Department of Clinical Medicine, the
largest group of clinical ressarchersin the UK. Initid funding of £10.5 million was provided by
arange of investors, including the Welcome Trust. The company currently employs about 50
qaff.

In collaboration with leading clinica research groups Oxagen is cregting large, well-
characterised sample collections from families with ‘ predispositions to specific diseases’
These collections are then used in conjunction with family pedigree information and clinica
datato perform linkage andys's usng high-throughput genotyping. The company aso uses
positiond cloning, SNP analysis and epidemiology to build a picture of disease gene diversty.
In the longer run it isinterested in using information about disease related genes and associated
polymorphisms to undertake detailed studies of pharmacogenetics and develop diagnostic
markers to improve the targeting of therapy.

Oxagen has a0 raised the possibility of developing alarge database of medica records,
family pedigrees and genotypes as atool for genetic studies of common diseases. However, it
is not actively pursuing this option a present.

The company is interested in three broad areas. women's hedlth, coronary artery disease, and
inflammation and autoimmune diseases. Its programmes are spread throughout Europe and the
US, and involve 31 collaboratorsin 22 centres. In women's health Oxagen recently Sgned a
five-year collaboration with Sx European bone research groups to identify ‘ osteopoross-
related genes . 3,000 osteopoross sufferers and family members will be recruited by
investigators from Oxford, London, Aberdeen, Southampton, Cambridge and the
Netherlands. Milestone payments received from pharmaceutica companies developing drugs
basad on the research findings will be channdlled back into research at each centre. So far
Oxagen has committed £600,000 to the first two-year programme of collectionsin this area.

In its coronary artery disease (CAD) programme the company plansto collect samples from
over 10,000 affected and unaffected family members. Inis collaborating with Procardis, a
European consortium of four research centres working on CAD.

Its research is carried out in the following manner. All of itsclinical researchisdonein
collaboration with academic investigators, many of whom have aready been working with
family sample collections for some time. The clinicians undertake dl direct contact with
participants and Oxagen never sees patients. Full consent is obtained, and research subjects
are dso told that a commercia company isinvolved and they are asked to disclam any rights
to future financid gain arising from the research. However, Oxagen stresses that it does not
ask them to disclam ownership of their sample and medica records. The ownership of
samples therefore remains in the public domain. At anytime patients can withdraw samples
from the study by asking the doctors involved. Furthermore, the company can't link samples
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to the names of participants, as only coded materials and information is passed on by the
doctors. In effect, the clinical collaborators provide a Chinese wall, which ensures
confidentidity.

Consent is only given for a specific gpplicationy study in a given disease area and the company
can only use the sample in atightly defined manner. The use of the complete collection isaso
governed by aresearch steering committee, which has amgority of academic members and
representation from Oxagen and any corporate partner. At their discretion the steering
committee can make samples available for other research studies. The only tipulation is that
Oxagen has an exclusive license to commercialy exploit the collection for afixed period of
time (usudly 3-5 years). It istherefore asking for a‘commercia head sart’ and not a
monopoly over the use of the collection.

Oxagen funds the process of collection and has agreed to share milestone and royalty
payments from deds with large partners. This provides an incentive for participants who can
then fed they are helping generate additiona income for research and the devel opment of
sarvices a the academic centre. Each participating ingtitution has the property rightsto the
samplesit collects and they poal their interests through the creation of a research consortium.
All materids are returned to the academic centres at the end of the study. In terms of
protecting itsintellectua property Oxagen am to patent polymorphisms with disease
associations (but not the gene itsdlf).

Every proposd for research hasto receive prior gpprova from aresearch ethics committee
(usudly an MREC). In addition, patients do not get any feedback of the results of the
research. Thisisfor two reasons, firgtly they are only involved in aresearch sudy and
secondly, if they did receive feedback this could classify as agenetic test for insurance
purposes. The main issuesraised by MRECs have concerned the recruitment of family
members. This has been handled by getting the patients to make initid contact with their
relaives.

If a pre-existing collection was being proposed for sudy, the steering committee would take a
view about the level of consent obtained and if it was possible to use the samplesin a
commercid study. Where possible clinicians recontact people to seek consent, dthough the
view of MRECs is often that the origina informed consent for aresearch study is enough. In
generd, the company fedsthat existing sample collections established for other purposes are
of limited vaue.

Oxagen only makes use of fairly limited dinica information in its research. Permission to
access medicdl recordsisincluded in the consent form, in line with sandard Good Clinical
Practice (GCP). The main concern isto vaidate the primary diagnoss and only relevant
information is collected. No medical records are received by the company and the only
information used by Oxagen is contained in a questionnaire completed by the clinical
collaborators. The form is coded, so that no persond identifiers are present and the same is
true of the samples and pedigree data. Information is therefore only stored in a coded form.
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3.2.4. Other potentid sources of large biologica sample collections in the UK

There are anumber of potential sources of large biological sample collectionsin the UK. The
following ligt is not meant to be comprehensive, but gives someidea of the types of existing
resources available,

a) Longitudinal studies of health status

These epidemiologica research projects normaly involve following cohorts or populations of
people for fairly long periods of time. During the course of the sudy medica data, biologica
samples and other lifestyle information may be collected is order to examine the interaction of
biologicd and socid factorsin determining health status.

The biggest of these sudiesis the Avon Longitudinad Study of Pregnancy and Childhood
(ALSPAC) which has been fallowing 14,000 families originating in the Avon area ance 1991.
As part of the research a number of biologica samples have been collected from participants.
The ALSPAC project has received some industrid funding, but has not yet secured a
collaboration with a biotechnology or pharmaceutica company to exploit its collection for
genetics research.

Similar research projects which involve large-scde sample collection include the Whitehdl 1
study, the European Prospective Study of Cancer and severad nationa birth cohort studies.

b) Family sample collections

Severd medicd research charities have long established family-based sample collections,
which have been established to facilitate research on specific diseases. These include fairly
large collections held by the British Diabetic Association and the Arthritis Council.

¢) Guthrie cards

Guthrie cards are the name given to the way in which the blood taken from newborn babies
for genetic screening programmes has been traditiondly stored. Many countries have used hedl
pricks to remove smal amounts of blood from infants, for use in a smple biochemica test for
PKU deficiency. This has been apractice in many parts of the NHS, dthough the extent to
which these samples are retained varies from region to region. A survey of newborn screening
laboratories in the US has reveded that these samples were being increasingly retained for
possible future research purposes™. Little in known about the status of these samplesin the
UK.

* McEwen, JE. and Reilly, PR (1994) Stored Guthrie Cards as DNA "Banks' Am. J. Hum. Genet. 55, p196-
200.
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d) Other sources

A recent survey of biological sample collectionsin the US revealed awide range of sources of
collections, including pathology laboratories, the military, teaching hospitals, nationa research
|aboratories and various blood and tissue banks.** A smilar patern is likely to exist in the UK.

3.2.6. Other possible uses of large sample collections

There are afew non-medical DNA banks that have been established in the UK, most notably
the Police Nationd DNA Database. The bank was origindly established asaforensic

resource for helping identify criminas involved in serious offences, such as murder and rape.
At the end of 1998 it contained about 350,000 samples from known suspects and 38,000
samples from the scenes of unsolved crimes. DNA fingerprinting technology enables samples
taken at the scene of acrime or held in the database to be compared with a suspect's DNA. A
positive match can then be used as evidence during prosecution.

The Crimind Justice and Public Order Act (1994) amended the origind provisonsto enable
body samplesto be taken for DNA analysis 'in broadly the same circumstances as
fingerprints. Non intimate samples (mouth swabs or hair samples) can currently be take
without consent from any person convicted or suspected of a recordable offence.”” Proposals
to further increase the scope of DNA collection have recently been published.® If fully
implemented they would enable the retention and use of DNA samples collected from
volunteers during a crimina investigation, and the ability to use 'DNA samples ... taken here
againg those from outside the jurisdiction ...." (i.e. collections held in other EU dtates).

In recent years the Police Superintendents Association has called for the creetion of a nationa
DNA bank with samples from every member of the population, but thiswould raise mgor civil
liberties issues as well as cogting over £1 hillion to establish. As aconsequence it is not officia

policy.

At present there are no proposals to use medical sample collections for crimina investigations
usng DNA fingerprinting. This would require the analyss of every samplein acollection and
thiswould be prohibitively expensive. However, this Stuation might change in the long-term
once cheap high-resolution genotyping with markers such as SNPs became widely available.
In principle, the pattern of high-resolution markers carried by an individua might be able to act
asacrude DNA fingerprint. Such information might in the future be collected routingly as part
of medica research and could then be accessed by the Police. At present, thisis a distant
prospect.

*! Eiseman,E (1999) Stored Tissue Samples: An Inventory of Sourcesin the United States. RAND Critical
Technologies I nstitute, Washington DC.

2 Home Office (1999) Proposals for Revising Legislative Measures on Fingerprints, Footprints and DNA
Samples. Home Office, London.

* (Ibid.)



4. The UK legal and policy framework governing
genetic resear ch using large biological sample
collections and personal medical infor mation

The following section will present a brief overview of the existing lega framework governing
the following issuesin rdation to medicd research in the UK:

Ownership (patenting) of human tissues/ genes

Consent of research subjects and use of datal materials collected
Confidentidity of medicd information, privacy and data protection
Third party access to materids and medicd information

This review will provide the framework for the subsequent discussion of the issues raised by
the use of biologicd sample collections and persond medicd information. In particular, it will
alow ajudgement to be made about the adequacy of existing policies, practices, laws and
regulations. Some key issues for socid sciences research will then be suggested.

4.1. Thelegal framework: the law applying to medical research
in the UK

Thereisno legidation in the United Kingdom that regulates research on human beings,
dthough thereis legidation that covers research on animals™ There have aso been few cases
that have been directly related to the conduct of research. This means that the law applying to
medica research is largely dependent on the common law principles of consent and
confidentidity developed for trestment, and various European Conventions and Directives. At
an international level the European Convention on Biomedicine and Human Rights,*® dedls
gpecificaly with biomedical research. However this convention still has not been sgned by the
United Kingdont® and so while it is authoritative, it cannot as yet be considered to be a part of
United Kingdom law until it is retified.

Guiddines" issued by such ingiitutions as the Roya College of Physicians of London, the
Medica Research Council, and the Department of Health have a quasi-lega status asthey set
the standards that determine how medica research is carried out in the United Kingdom. If a
case ever reached the courts, these guidelines would be considered when determining the

*“ Animals (Scientific Procedures) Act 1986.

*Convention for the Protection of Human Rights and the Dignity of the Human Being with regard to the
Application of Biology and M edicine(Convention on Human Rights and Biomedicine) ETS No. 164

* Visit to the Council of Europe web site http://www.coe.fr/tabl conv/164t.htm21% September 1999.

*" Royal College of Physicians Guidelines on the practice of Ethics Committeesin Medical Research
involving Human Subjects London: The Royal College of Physicians 3 Edition 1996 and Department of
Health Local Health Research Committees OHSG (91) 5. London: Department of Health 1991
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lawfulness of research practice. In the past year the Medical Research Council,*® the Royal
College of Physicians of Londor®, and the Roya College of Pathologists™ have drawn up
new guidelinesin order to find ethica and legd solutions to the dilemmas that the use of
biological material in research creates.

Medical research is regulated by Local Research Ethics Committees (LREC' s), and Multi-
centred Research Ethics Committees (MREC's). These Committees use the guidelines issued
by the professiond bodies to monitor research proposals and to make ethica decisons. The
guiddines of the professona bodies draw on principles that have been st a an internaiond
level by the World Medical Associations Declaration of Helsinki and the COIMSWHO
Guiddines on Biomedical Research.”*  Essentialy these guiddlines require that research should
only be carried out on an individud if informed consent has been obtained with approva from
an independent ethics committee.

These bodies are comprised of people from different backgrounds and make decisions that
can reflect loca concerns and therefore may vary across the country. In assessing research
proposals these committees have to baance the rights of individua research subjects against
that of society’s need for research, and this tension becomes particularly evident in assessing
new research directions. Therole of the research ethics committeesisto determine ethical
questions, their decisions do not have lega standing.

The following sections will discuss the law regarding the ownership of tissue samples and
medicd records, and the common law doctrines of consent and confidentidity. The purpose
of this section isto show:

The limitations of the common law
How European law is placing new requirements on research practice
How the ethical guiddines of professond bodies may differ from the law

4.2 Ownership

In DNA banking there are different things that can be owned and have rights attached to them.
The legd rights vary depending upon the nature of the ‘thing. The lawfulness of the acquisition
will determine the lawfulness of its subsequent use by ancther party.  This section will explore

“® Medical Research Council 1999 Report of the Medical Research Council Working Group to develop
Operational and Ethical guidelines for collections of human tissue and biological samplesfor usein
research. Third Working Draft.

* Royal College of Physicians Committee on Ethical Issuesin Medicine, ‘ Research based on archived
information and samples’ Journal of the Royal College of Physicians of LondonVol. 33 No. 3 May/June
1990.

% A statement from the College of American Pathologists, endorsed by the Royal College of Pathologists
‘Recommended Poalicies for uses of Human Tissue in Research, Education and Quality Control” 1997.

®! Council for International Organisation of Medical Services (CIOMS) in collaboration with the World
Health Organisation International Ethical Guidelines for Biomedical Research Involving Human
Subjects, Geneva: 1993
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the ownership of the tissue sample, medicd records, the DNA database, and the information
that is derived from research.
4.2.1 Tissue Samples

The law has traditionaly regarded that human tissue samples have no legd status. However,
the development of new technologies and the increasing importance of biologicad samplesin
genetic research have given human tissue samples anew vaue and importance. The legd
datus of tissue has now become an issue for consideration, asit isameans of deciding who
has rights over tissue samples, and how they can be used and under what circumstances. In
this area the common law has not developed to accommodate the new uses of tissue samples
and the ethical issues that are raised by this.

Tissue samples are parts of the human body that are removed by:

"The aspiration of bodily fluids (for example, blood) through a needle,
By the scraping of cdlls from a surface (for example, skin or cervix),
Surgica remova (such as organs or biopses),

Or collection by non-invasive procedure (e.g. semen).?

A sample might be |eft over from an operation, collected as part of an autopsy, used for
diagnosis, donated for research, kept in atissue bank for further use in trestment or archived
for research purposes. The way in which a sample is derived hasimplications for ownership
and its subsequent use in research.

a) The Common Law

The common law pogition isthat there are no property rights in the body except:

In the cases of the theft of hair®®, urine > and blood™ samples

Where body parts have acquired different attributes by virtue of the application of skill,
such as dissection or preservation techniques, for exhibition or teaching purposes.®®
When relatives need to dispose of abody.

The recent case of Rv Kelly>’, in which body parts were stolen by an artist, found that there
could be property in abody part if ‘work’ and ‘skill’ has been expended on the body part.
This decison has implications for the use of DNA samples derived from dead bodies as it
suggests that if there has been the gpplication of skill and work in isolating the DNA then the
person or ingtitution that does so gains a property right over the DNA sample. Thisisamore
comprehensive right than the persond right of the individud to bodily integrity thet is protected

% Office of Technology Assessment (1987) New Devel opments in Biotechnology: Ownership of human
Cellsand tissues. Washington DC.

% Herbert (1961) 25 J Criminal Law 163

* Rv. Welsh [1974] RTR 478

* Rv Rothery [1976] RTR 478

*®Grubb A. “‘1, Me, Mine': Bodies, Parts and Property” Medical Law International 1998 Vol.3 299, 307.
% [1998] 3All ER 741
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by the common law doctrine of consent. A property right entitles the owner to use or exploit
the thing, to protect the thing againgt unauthorised use, and to dlow transfer by gift or sde.
This means once the DNA has been isolated from a sample it could be used without
permission for research by an ingtitution or acompany. Thisin effect gives gregter rights over
the sample to the person or indtitution that hasisolated the DNA, than the individud from
which it was derived. It is not clear whether this case could dso be gpplied to tissue from living
individuas and the context of DNA banking. If it did, thiswould raise a number of ethica
concerns about the protection of the interests of individuas, and whether it is appropriate thet
individuas have no rights over the use and control of excised tissue samples. Thisis of specid
concern because of the nature of the genetic information that can be derived from tissue
samples. However, the court in R v. Kelly was not prepared to chalenge the no property rule
in the body, preferring to leave this to Parliament and the introduction of legidation.

b) Legidation

Legidation in Britain has adopted a property type gpproach dlowing individuals to determine
what happens to ther tissue and organs after removal.

The Human Organ Transplants Act 1989 dlows donors to determine to whom organs will
be donated and under what circumstances.

The Human Fertilisation and Embryology Act 1990 requires that individuals must give
explicit consent for subsequent use of their soerm and gametes, so that control over the
body part and tissue is not restricted just to its remova but also to subsequent use and
disposdl.

The Polkinghorne Report™ recommended that explicit consent should be obtained from a
mother when seeking permission to use afoetus in research.

One of the concerns of the adoption of a property approach, that isthe turning of body parts
into ‘things , isthat thiswould dlow the sale of organs and human tissue.

The Human Fertilisation and Embryology Authority alows payment for the donation of
gperm and eggs of anomina amount, that recognises the vaue of the donation but does
not act as an incentive to donate.

The Human Organ Transplants Act 1989 does not dlow the sdle of organs.

Article 21 of the European Convention on Biomedicine and Human Rights™ aso prohibits
financid gain from the human body and its parts.

c) Professional Guidelines

While the common law has adopted a non property approach to excised parts of the body,
the recently established MRC Working Group on Collections of Human Tissue and Biological

% The Polkington Report (Review of the Guidance on the Research Use of Fetuses and Fetal Material
(Cmnd 762 1989)

% Convention for the Protection of Human Rights and the Dignity of the Human Being with regard to the
Application of Biology and M edicine(Convention on Human Rights and Biomedicine) ETS No. 164
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Samples for Use in Research has taken a different view. It argues that 'tissue samples or
collections of samples may be treated in law as property, and that legdl and ethica advantages
result from doing s0.®°

The benefits of a property approach are that it would adso alow an individua some control
over atissue sample onceit is removed from the body,**as a property approach embodies the
idea of rights and duties between parties; and it would enable aresearcher or ingtitution to dedl
with samplesin alawful manner. On tranference aresearcher or an inditute would have
property rights that would mean that it would be able to regulate the use and access to tissue
collections and DNA Banks to third parties.

Property can be transferred in anumber of ways, by sde, abandonment and asa gift. The
sdle of the human body or partsis not seen as desirable for ethicd and socid reasons and
therefore much of the discussion has focused on transfer as a gift or by donation and
abandonment.

d) Gift or Donation

To characterise the transfer of ownership in atissue sample as a gift is to acknowledge the
atruigtic nature of research but aso to alow the donor to specify how the sample may be
used. The right to specify how the sample would be used would only exist before transference
of the ownership interests, possibly at the time when consent was given.

Once atissue sample was trandferred as a gift or donation then the individua would aso give
up any rightsto a share of the profits derived from a commercia application dependent on the
sample.

However this andysis does not adequately ded with Stuations where informed consent has not
aways been obtained, for instance in the case of archived samples where the nature of consent
is not dways known, or with tissues derived from surgica waste.

€) Abandonment

The view recommended by a Nuffield Council report was that tissues derived as surplus waste
from operations or diagnosis or in tissue archives could be seen to have been 'abandoned' in
legd terms. This would mean that having gained consent for the initid operation, then it would
not be necessary to gain further consent to research work carried out on the tissue, asthe
individua would be seen to have abandoned their interest in the tissue.

% Medical Research Council 1999 Report of the Medical Research Council Working Group to develop
Operational and Ethical guidelinesfor collections of human tissue and biological samplesfor usein
research. Third Working Draft.

® See discussion in Matthews P., ‘A Man of Property’ Medical Law Review [1995] 3 231-274
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This argument was raised in the John Moore case®® where a removed diseased spleen was
used to develop acdl line, the MO line, which became the basis of a patent gpplication.
Although John Moore had consented to remova of the spleen, he was not informed of the
subsequent research or the patent application. On gppedl to the Cdifornian Supreme Court, it
was found that John Moore did not have any property rightsin his spleen. He therefore could
not pursue aclaim in conversion and an interest in what happened to his tissues after removd,
but had to rely on abreach of the physicians duty of care. The problem with thisandyssis
that once consent for removd is given, an individua whose tissueis used in away that she
does not agree with, will have no basis to control that use againg third parties such asa
pharmaceutical company.

However it does not follow that because consent was given for the operation that it can
automatically be assumed that the individud has dso given up thelr rightsto thetissue.  Inthe
Australian case of Moorehouse v Angus and Robertson ® it was held that there must be a
clear and unequivocd intention to abandon. The giving of consent to the operation is agreeing
to the removd of the tissue, it cannot be implied that this includes an intention to abandon the
rightsin the tissue for whatever use the doctor may decide.

This approach would mean that tissue samplesthat are dready held in archives could be used
in research and samples that are collected through routine operations could continue to be
used in research. Thisis problematic in consdering the ethica issues and respect for individua
dignity but is expedient in terms of the practica considerations of having to re-contacting
individuas after operations.

4.2.2 Medical Records

These are generaly regarded as being ‘owned' by the NHS in the United Kingdom. This
ownership interest is more that of a custodian, as patients may have access to their medica
records. The persond information contained in them is protected by common law principles of
confidentidity, professond codes of conduct, the Data Protection Act 1999, and possibly the
Human Rights Act 1999 (see below).

4.2.3 The DNA Bank

Transference of tissue samples by way of a gift or donation raises questions about to whom
the transfer ismade. Isit the researcher or the inditution that provides the funding for the
research? Who then isrespongble for the maintenance and management of access to the
collection?

The MRC's position is that the funding body retains ownership of the collection (and can be
shared ownership when there are a number of funding bodies) while the researcher isthe

% Moore v Regents of the University of California (1990) 793 P 2d 479
% [1981] 1 NSWLR 700
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custodian of the collection.** The custodian has the responsibility of control over the access to
the collection and ensuring that stlandards of confidentidity are maintained. Funding bodies
need to determine the purpose of the collection and if it is available to both commercid
ventures and academic researchers on an equa footing. Thisis an ethicd issue rather than a
legd one.

The way inwhich DNA banks are characterised a so affects ownership.  If DNA banks are
materia to be owned, then common law principles are inadequate and there is no legidation
that regulates their use and control. If DNA banks are seen as banks of information, then the
Data Protection Act 1998 applies to collections of information that are held in computer or
paper form, and legidative principles of consent and confidentidity gpply.

4.2 4. Genetic Information

The whole purpose of DNA banksisto create information. Information is derived from tissue
samples and the data that is associated with it can be derived from medica records and family
histories. Not dl information can be owned and the law prescribes dtrict categories for
intellectud property rights. However the generd principle in society isif you create some
thing, then you are entitle to ownership of it in some form.

Essentidly many of the agreements about ownership of research results and accessto
biologica materid and information are determined by multi-party private contracts and are not
regulated by legidation. The generd practice is that information belongs to the researcher or
team that createsit and the individua who may have been a subject of the research hasno
legd entitlementsto that research. Research isthen protected under

Intellectual Property regimes such as copyright or patent law.

4.2.5. Patents

The Intellectua Property right of a patent protects the use of an ideainherent in an invention,
or 'the set of ingructions which inventively solves a particular technical problem.® It givesthe
owner the rights to sue for the wrongful use of the patent, the right to assign or license the
patent to others, and to exploit the full commercia potential of the patent® for a period of
twenty years.®” The biological materia that was the basis for the invention is not protected by
the patent.

In order for the invention to be patented, it must fulfil the legd requirements of novelty,
obviousness and utility. In addition to such criteria, an invention must not fal under the

% Medical Research Council 1999 Report of the Medical Research Council Working Group to develop
Operational and Ethical guidelinesfor collections of human tissue and biological samplesfor usein
research. Third Working Draft. Para4.1

% Committee on Legal Affairsand Citizen's RightsReport on the proposal for a Parliament and Council
Directive on the Legal Protection of Biotechnological Inventions. 25 June 1997 PE 218.021/fin, 33.

% see generally WR Cornish, Intellectual Property (3° edn 1996)

® thisisonly 17 years under the USA Patent system 35 USC s.154 [1988].
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datutory exclusons, it must not be a discovery, an animd variety, or an invention thet is
immoral, or contrary to ‘ ordre public’ .8

Inventions based on human genetic information do not St easly within this framework, and
many have been chdlenged under the obviousness requirement, the prohibition on patenting
discoveries, and as being contrary to ‘ordre public’ .

Petent law has become one of the main legd Strategies that are used to protect interestsin
inventions based on human genetic materid. Since the early eghties, there have been 15,000
patents filed in the field of biotechnology by the European Patent Office, of which 4,000 were
for genetic engineering in generd, and half of these were for DNA sequences isolated from
human genetic materid.” The figure for patents thet have been granted is less, as Thomas and
Burke calculate that from 1981 to 1995, 1,175 human DNA sequence patents were granted
worldwide.” There has been considerable controversy as to whether there should be patents
granted over inventions based on human genetic materid. "

Ownership in patent law does not require a consderation of the interests of a donor of
biologicd materid but is centred on the competing interests of the owner (whichisusudly the
employer) and the inventor. The only case where an individud has sued for a share of the
profits derived from a patent was the case of John Moore. On apped to the Cdifornia
Supreme Court it was found that John Moore did not have aright to some of the profits of the
patent over his cdl line. This case lead to discussion of whether the human source should be
protected from use of their genetic information.

The European Directive on the Lega Protection of Biotechnologica Inventions”™ came into
effect in July 1998. In the Recitals of the Directive there is the Satement thet if an invention is
based on biological materid derived from a human source, that person must have ‘had an
opportunity of expressing free and informed consent' before a patent is granted.” It will
depend on the nation states as to how and if the intent of the Recitd is manifest in nationa
legidation. Asit isonly apart of the Recitds and not an Article of the Directive, it could be
ignored in nationd legidation.

A recent WHO report recommended thet if there are profits from the commercidisation of a
patent derived from an individua then some profits should be returned to the human source.

% see European Patent Convention Articles 52 and 53. These exceptions are found in ss.1(2) and 1(3) of the
Patents Act (UK) 1997

% For example HARVARD/ Oncomouse T19/90 [1990] EPOR 501, HOWARD FLOREY/ Relaxin [1995] EPOR
541

70U Schatz, * Patentability of Genetic Engineering Inventionsin European Patent Office Practice’ [1998] 28
[1C 2. Thesefiguresarein contrast to those stated by L Gruszow, in ‘ Types of invention in the field of
genetic engineering, arising in the practice of the European Patent Office’ in S Sterckx, (ed) Biotechnology,
Patents and Morality, (Ashgate, Aldershot 1977) 149-158 who says that there were 12,500 patents granted
for biotechnological inventionsin general and 2,400 that relate to genetic engineering.

™ SM Thomas & JF Burke. Human Genome Patents; An Analysis of Ownership. Intellectual Property
Institute 1996

"2 For example HOWARD FLOREY/ Relaxin [1995] EPOR 541

" Directive 98/44/EC of 6" July 1998, OLJ 213, 30.07.98, PP 13-21

™ Recital 26 Directive 98/44/EC of 6" July 1998, OLJ 213, 30.07.98, 13-21, 15
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In contragt Article 22 of the European Directive on Biomedicine and Human Rights prohibits
financid gain from the human body and its parts.

4.2.6. Summary of the law on Ownership

The common law does not recognise any property rights in the body, so no one can own a
tissue sample unlessit is hair, urine or blood that has been stolen, or skill or work has been
exercised over it. Legidation has taken a property type approach dlowing individuas to
control subsequent use of their organ or tissue.

4.3. Consent

4.3.1 Common law principles

The common law principle of consent in the UK protects an individuad’ s bodily integrity againgt
intentiona touching or physcd intervention. 1t will dso dlow adam in negligenceif it can be
demongtrated that a doctor has not disclosed to the individua the materid risks of the physica
intervention. It does not protect the individud’ s interestsif thereis a secondary use of tissue.

a) Battery and Assault

The legdity of the physical removd of atissue sample and the interference with an individuad’ s
autonomy or bodily integrity will depend upon whether valid consent has been obtained from
the patient. The legd principle of consent in the common law establishes that ‘any intentiond
touching of a person is unlawful and amounts to the tort of battery unlessit isjudtified by
consent or other lawful authority.”

In order for the intentiona touching of a doctor to be immune from crimina prosecution,
consent must be obtained from the individua before the procedure. An individud has the right
to withdraw their consent a any time, and if adoctor continuesto treat a patient thiswill be
congdered unlawful. This means that whenever the doctor engagesin any new or additiona
therapeutic intervention, not covered by the previous consent, there arises a fresh duty to
obtain consent and, thus to inform before the proceeding.'”™

The exceptions to the requirement of consent are in emergency Situations where a doctor may
be forced out of necessity to act to save someone' s life, and when a person may not be able
to give consent because of amental disability or menta illness.””

" Kennedy |. & Grubb A., Principles of Medical Law ( Oxford University Press) 1998 Para3.02
" Kennedy I. & Grubb A., Principles of Medical Law (Oxford University Press) 1998 Para3.107

" section 63 of the Mental Health Act 1983 limits this to the treatment of theillnessitself, while the case of

Re F (amental patient : sterilisation) [1990] stipulates this must be reasonably necessary and in the
patient’s best interests.
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The common law is clear that consent must be given for the physica remova of tissue from an
individua and without consent there is aviolation of bodily integrity. It isless clear whether the
consent for removal is vitiated if the subsequent use of the tissue is different from that which the
individua agreed to when giving consent to itsremoval.  For example, if a person consentsto
the remova of ablood sample for testing purposes and another test is then carried out on the
blood sample, isthisaviolation of the individud’ s bodily integrity?

The common law position as established by the case of Chatterton and Gerson, “ isthat if
the individua has been advised in broad terms as to the nature of the procedure to be
performed, for example testing, then the fact that another test is carried out does not vitiate the
consent that was given for its remova, as the physical removd of the blood through the syringe
was done with consent. The USA decision of Hecht v. Kaplan™ in the New Y ork Supreme
Court addressed this point specificadly and found that the carrying out of a second test on the
blood sample came within the original consent to remove the blood sample. These cases
applied to Stuations were the secondary testing was for an individud’ s benefit, so that in broad
terms the nature of the procedure was not consderably different to what the individua had
consented to when the sample was removed.

However it could be argued that without specific knowledge that the second test was being
carried out, the individua may think that consent has been given for a'materidly different
procedure.®  Thiswould depend on whether the court decided that the purpose for which
the tissue was withdrawn was materid to the giving of consent for taking of the blood sample.

It could be argued that if a doctor takes a sample for testing purposes and aso for research
purpose & the same time, without informing the individud & the time of the removd of the
sample of the research, then thiswould be a breach of the consent to the remova of the
sample. However if research was carried out at alater date after the removal of the sample,
then it would be difficult to argue that a battery or assault had been committed retrospectively.

b) Negligence

A doctor has aduty of care to disclose to a patient the materia risks associated with amedical
procedure prior to acting, to ensure that proper consent has been given for those acts. A
doctor should inform the patient of that which doctors as a profession think it gppropriate for
the patient to know.®"  This means that in the case of medical trestment a doctor has the
discretion to withhold information from a patient out of concern for the patient’s hedlth.
However a court may decide that information is so necessary for the patient to make a
decison to consent to the treatment or not, that a doctor who fails to provide it would be in
breach of hislegd duty to his patient.?

8 [1981] 1 All ER 257

79221 A.D.2d 100 (1997) and see also Doe v. Dyre-Goode 566 A 2d 889 (1989)

% Grubb A., & Pearl D., ‘Blood Testing, AIDS and DNA Profiling’ Law and Policy (1990) 8.

8 para3.111 Kennedy |. & Grubb A., Principles of Medical Law (Oxford University Press) 1998
% Sidaway v. Bethlem Royal Hospital [1985] AC 871 HL



It isarguable that a doctor may breach their duty of care to the patient if they do not inform the
patient that atest isto be carried out, especidly if there are medical, socid and emotiona
implications of knowing the results of a genetic test. It isunlikely thet the physcad removd of
aDNA sample, through a blood sample for example, would result in arisk of misadventure or
injury that the duty of negligence has been developed to cover. It isfar from clear, therefore,
that doctors owe their patients aduty of care to obtain each patient’ s specific consent to

research or other uses of tissue, over and above consent to the origina act of withdrawal ™

4.3.2 UK Legidation

The legidature has impaosed higher standards of consent for the removad of tissue from living
persons than is required in the common law.

The Human Organ Transplants Act 1989 requires that the donor actudly understands the
nature of the medical procedure and the risks™ rather than the common law requirement that
people just need to be competent to understand, not that they actualy understand wheat they
are consenting to.

Under the Human Fertilisation and Embryology Act 1990 the donors of gametes and embryos
must explicitly consent to the use of such tissue, and can impase conditions on use and may
vary or withdraw any consent given.

The Human Tissue Act 1961 dlows donated samples to be used for medica education and
research, and requires that explicit consent is given before remova and use,

Thereisno legidation that applies specificaly to the establishment of DNA banks and the
storage and use of tissue samples.

4.3.3 European law

The Convention on Biomedicine and Human Rights requires informed consent for research
and provides clear guidelines as to secondary use of tissue samples and information. Article
22 gates ‘when in the course of an intervention any part of the body is removed, it may be
stored and used for a purpose other than that for which it was removed, only if thisisdonein
conformity with gppropriate information and consent procedures” The implicationisthat if a
tissue sample were used for a secondary purpose such as research, then the individua would
have to be asked for their consent to this new use of their tissue sample. 1t would not be
enough to rely on the fact that consent had been given for itsremova from the body. I
consent were not given for the secondary use, storage and usage of a sample for a purpose
other than the origina would be unlawful.

¥ Magnusson R.S., in * Confidentiality and Consent in Medical Research: Some Recurrent, Unresolved
Legal Issues Faced by IECS' Sydney Law Review 1995 Vol 17 : 549
# Regulation 3(2) (b) of the Human Organ Transplants (Unrelated Persons) Regulations 1989 (S| 1989/2480)
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However the United Kingdom has not yet sgned the Convention and it is no forcein the
United Kingdom until it is Sgned and implemented into United Kingdom Law.

4.3.4 Professona Guiddlines

The standard of informed consent required by the professond guideinesis higher than the
consent required by the common law.

In medical research informed consent must be obtained from theindividua. The Declaration
of Helsinki requires that 'each potential subject must be adequately informed of the aims,
methods, anticipated benefits and potentid hazards of the study and the discomfort that it may
entall. He or she should be informed that he or sheis at liberty to abstain from participation in
the study and that he or she is free to withdraw his or her consent to participation at any
time'®

The doctrine of informed consent focuses on the individua and the qudity of the information
she needs to know about the potentia benefits and risks of a procedure before she can make
an informed decison.

It is not clear whether informed consent is required for the collection of new information and
tissue samples for as yet unforeseen research purposes. The professional bodies differ asto
whether informed consent is needed for new research on existing tissue collections or medica
records. Thisisan issuethat is ill in the process of being clarified.

a) New Caollections

The difficulty is that advances in technology may mean that the type of research and
experiments that will want to be carried out on atissue collection may change over time.

Informed consent would only alow 'the collection to be used for avery clearly defined set of
experiments, this could lead to many new collections of samples being made unnecessarily or
sgnificant additional expense in re-contacting participants to obtain new consent.®

Broad consent to the further use of a sample for research purposes would alow unforeseen
research to be carried out on atissue collection in the future without the need to re-contact
individuads. Broad consent is ethically problematic because individuas would not be able to
control the uses of their samplesin future research.

The Medical Research Council Working Group®” see that a solution is to obtain informed
consent at the time of the collection of the sample and that broad consent should be obtained

# World Medical Association Declaration of Helsinki, Recommendations guiding physiciansin
biomedical research involving human subjects. Adopted in 1964 and updated in October 1996. Para9
% Medical Research Council 1999 Report of the Medical Research Council Working Group to develop
Operational and Ethical guidelinesfor collections of human tissue and biological samplesfor usein
research. Third Working Draft. Para2.5
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for the future unforeseeable uses of the sample in research. This should not specify that
research will be for a specific disease, and that individuas should not be given the option to
specify the types of research that they would not like their samples to be used for.

b) Existing Tissue Collections

The lawfulness of secondary research on existing collections will depend on the nature of
consent gained when the sample was collected. It is over thisissue that a bdancing of the
need for research and the protection of individud rightsis particularly evident. The
professona bodies have different views as to whether consent is required for secondary use.

The Royd College of Physicians regard that the secondary use of tissue samples does not
require the express consent of the individua. Aslong as the information is anonymous and
individuas cannot be identified; thereis no harm or hazard to the individud by the research;
and that an appropriate Research Ethics Committee has approved the research, ® thereis no
need to seek consent.  The concerns of the College are that requiring consent may 'bring to a
halt dl research on exidting, archived materid’. "To attempt to contact very large numbers of
people, often long after the event in question, and seek consent, would be impractica and
probably unethica, snce it would certainly involve in some instances a consderable and
unexpected intrusion into people slives®  Thisis very similar to the approach that has been
used in epidemiologica research, where the practice has been that consent need not be
obtained for non-intrusive research aslong as gpproval had been obtained form an ethics
board.

The Medica Research Council Working Group’s position isthat for older collections, tissue
samples should be regarded as abandoned and therefore are able to be used for new research
purposes as long as ethics committee approval is obtained. 'Samples should be anonymised,
and the Research Ethics Committee must gpprove the safeguards put in place to prevent
identification of individuals'®

Although the advice of the Advisory Committee on Genetic Testing is limited to genetic testing
it's podtion is quite different. 'Except where the study is conducted in atruly anonymised
fashion, the Advisory Committee on Genetic Testing believes that before any genetic test is
carried out as part of medicd research prior consent must have been obtained for each test.
Genetic testing should not be added to an existing research study without consent being
sought.' ™ The Advice goes on to say that there may be some cases where new tests may be

 Ipid

% Royal College of Physicians Committee on Ethical Issuesin Medicine, * Research based on archived
information and samples’ Journal of the Royal College of Physicians of LondonVol. 33 No. 3 May/June
1999, 264.

% Royal College of Physicians Committee on Ethical Issuesin Medicine, * Research based on archived
information and samples’ Journal of the Royal College of Physicians of LondonVol. 33 No. 3 May/June
1999, 264.

% Medical Research Council 1999 Report of the Medical Research Council Working Group to develop
Operational and Ethical guidelinesfor collections of human tissue and biological samplesfor usein
research. Third Working Draft. Paras.2

° Advisory Committee on Genetic Testing Advice to Resear ch Ethics Committees October 1998, 7.
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encompassed in the origina consent.  However if 'new tests are associated with other
diseases and disorders which were not discussed with the participants, then a REC should
conclude that both consent should be sought afresh and anew ethical review carried out.'*?
Also it 'isnot ethically acceptable or (Sic) participants to be asked to ‘consent’ in an non-
specific manner to the carrying out of any and al genetests®  This suggests thet if the new
research were not included in the origind consent then consent would have to be obtained

again.

4.3.5 Summary of the law on Consent

The levd of consent required for the use of tissue samples and persond information in medical
research is fill unclear. The common law protects the individua against an unauthorised taking
of asample, but does not dlow the individua to control the subsequent use of it. In contragt,
legidation adlows individuals to control what happens to parts of their body and consent is
required for subsequent use. European law requires that individuals must give consent to the
taking of the sample, as wdll as any future uses, and reconsent must be obtained if the use was
not specified in the origind consent. It is il not clear whether the professond bodies regard
that broad consent, rather than informed consent, should be obtained for new collections. This
would be in accordance with the common law, but not necessarily European law. For existing
collections views vary from not requiring consent for any new research, to the need for a
reconsent for every new research question. Guiddines for research practice are dill in the
process of being developed and are complicated by the fact that the legidature has not taken a
lead by implementing the Convention on Biomedicine and Human Rightsinto United Kingdom
law.

4.4 Confidentiality

4.4.1 Common Law Principles

The duty of confidentidity in the common law gppliesto al types of information whether it is
derived from DNA, tissue samples or medicd records.

The common law duty of confidence requires that persond information thet relates to the
individua and is not public property or knowledge, which is disclosed in a confidentia manner
must not be given to athird party without the consent of the person concerned, or the person
who is authorised to act on the patient’s behaf .

Confidentiaity will not be breached if:

Explicit consent is given, either in writing or verbaly, to the disclosure of the information.

%2 |bid 7.
% bid 7
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The disclosure would be judtified in the public interest, because someone or the public at
large may be put in danger by the patient .**

The disclosure of confidential information is required by statute eg. Abortion Act 1967
and Public Hedlth (Control of Diseases) Act 1984.

The information is anonymous, and therefore no obligation of confidentidity arises This
has been put into doubt by the recent case of R v. Dept. of Health ex parte Source
Informatics * (see below).

While this determines the Stuations in which information can be disclosed thereis not a
positive duty in the common law to disclose information, for instance to relatives effected by
the results of testing.

The recently handed down case of R v. Dept. of Health ex parte Source Informatics™ has
brought into doubt the lawfulness of established medica research practice regarding the use of
persona information in research. This means that many of the professond guidelines are out of
date and unlawful in their advice. The caseis very important in clarifying thelaw in thisarea
and will go to apped. The case established that:

Thereisaduty of confidence for persond information given for the purposes of hedth care
and treatment.

The anonymisation of data (without aggregation) does not remove the duty of confidence
towards patients who are the subject of the data.

Persona information collected for the purposes of hedlth care and trestment cannot be
given to athird party for research purposes without the consent of the patients who are the
subject of the data.

4.4.2 Legidation

The Data Protection Act 1998 will come into force over the next two years and supersedes
the 1984 act of the same name. The new act now includes persond information held in paper
filing sysems aswell as computers.

Consent must be obtained for the processing of data.  Explicit consent must be obtained from
anindividud for the use of sendtive datareating to a person’s physica or mental hedlth, sexud
life, racia or ethnic origin, religious beliefs, or (alleged) crimes” but not if it is done for medical
purposes by a hedlth professiond.

The Act requires that persond data shal be processed fairly and lawfully; dlowsindividuasto
gain accessto information held about them; and provides for a supervisory body to oversee
and enforce the law.

*\Wv Edgell [1990] 1 All ER 835
% Lloyds Law Reports Medical. August 1999 264.
% Lloyds Law Reports Medical. August 1999 264.
%"s. 2 Data Protection Act 1998
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Personal data used for research purposesis exempted from the Act, if the purpose of the
research 'is not measures or decisions targeted at particular individuals and it does not cause
substantial distress or damage to a data subject.' ® This does not include research that will be
used to inform clinica decisons. This means that under the Act persond data used in this kind
of research can be processed for purposes other than that for which it was origindly obtained
and be hdd indefinitely. Individuas do not have aright to be told how information is being
processed if that data is anonymous.

This lagt point, while in accordance with research practice, isin conflict with the recent
common law decison. Legidation tends to have greeter authority than the common law, so it
will be interesting to see how a higher court will ded with this. The new Human Rights Act
1999 will dso have some bearing on privacy and the use of information.

4.4.3 Professiona Guiddines

The case of Rv. Dept. of Health ex parte Source Informatics * means that research
practice will have to change. The professona guidelines were compiled before this decision.

The guiddines regard that the consent to trestment is seen asimplied consent for this
information to be given to other hedlth care professonas. The Medica Research Council’s
opinion isthat ‘the transfer of confidential medica information between members of the
medica profession is anecessary and accepted practice.  The doctor is seldom the sole
confidant, Snce effective care involves others, both medica and non-medicd, technical and
derical, who provide services and manage the hedlth care indtitutions.' *® The Roya College
of Physicians postion is the same dthough it is narrower as'it is expected that access will be
limited to those to whom it is essentia for the provision of hedthcare™™ Thisis contrary to
the common law doctrine of confidentiality.

Petient information can be used for research purposes without consent if it is anonymous and
goprova has been given by aresearch ethics committee. The acceptability of thisview is
changing within the professond bodies.

The NHS position is that NHS staff and sometimes staff of other agencies will use patient
information, without consent, for research purposes 'in order to deliver, plan and manage
sarvices effectively. ™

The Royd College of Physicians consider that use of medica recordsin research is acceptable
if the doctor’s permission is obtained rather than the patient’s. 'Research that involves no

% Commentary to the Data Protection Act 1998 Current Law Statutes 1998 Vol 1 Chapters 1-31 Sweet and
Maxwel.29-39

% |_loyds Law Reports Medical. August 1999 264.

1% Medical Research Council Responsibility in the Use of Personal Medical Information for Research —
Principles and Guideto Practice London : Medical Research Council 1994 p4

% The Royal College of PhysiciansResearch Involving Patients London: Royal College of Physicians of
London 1990.para 6.7

192 NHS Executive The Protection and Use of Patient Information HSG (96)18 1996
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more than the examination and andyss of asangle medicd record for each individud requires
the consent of the responsible doctor or medica custodian. The patient’ s express consent
need not be obtained.' ' The Roya College of Physicians regard that non-intrusive research
on medica information would not need consent.'™

Thedecisionin Rv. Dept. of Health ex parte Source I nformatics'® found that persona
information collected for the purposes of hedth care and trestment cannot be given to athird
party for research purposes without the consent of the patients who are the subject of the
data.

The professond guidelines attach alot of weight to the fact that breaches of confidentidity
may result in disciplinary action by the professond bodies. Thisis seen asaway of
safeguarding individud interests.  In research persond information must be handled only by
hedth professonds or saff with an equivaent duty of confidentidity; dl invitationsto
participate in research and re-contacting must be made through the individud’ s doctor; and
Medica professionals are bound by codes of practice which means they are personaly
accountable for the use of patient information.

4.4.4. Anonymous Information

The professond bodies have regarded that there is no breach of confidentidity if information is
made anonymous.  This information could be used without the consent of the individud.
However, the view that there 'is clearly no obligation of confidence owed with respect to
information in aform which is not capable of identifying the patient'*® is no longer true. The
caseof R v. Dept. of Health ex parte Source Informatics'’ establishes that the fact thet
datais anonymous does not remove the duty of confidence towards patients who are the
subject of the data.

The law does not make digtinctions between the leve of identification of asamplethat is
possible and the implications that this may have for further use. Mot professona guiddines
a0 have not comprehensively explored the distinctions and its implications for use by medica
professonas and safeguarding confidentidity. The belief that persond information can be
used without consent has the potentia to undermine public confidence in the medica
profession and the relationship of trust that exists between a doctor and patient.

The use of anonymous data has been seen as away to obviate the need for consent in
research. The argument is that when data is anonymous and persond identifiers removed then

1% Medical Research Council Responsibility in the Use of Personal Medical Information for Research —
Principles and Guideto Practice London :Medical Research Council 1994 p2

1% Royal College of Physicians Committee on Ethical Issuesin Medicine ‘ Research based on archived
information and samples Journal of the Royal College of Physicians of London Vol.33 No.3 May/June
1999.

1% Lloyds Law Reports Medical. August 1999 264

1% Kennedy I. & Grubb A., Principles of Medical Law Oxford University Press 1998 para9.19

197 |_loyds Law Reports Medical. August 1999 264.
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the requirement for consent is removed and the individua loses the right to determine how
persona information is used. This has now been cdled into question.

There is dso some doubt whether DNA samples can ever be anonymous because of theits
unique nature as an individud identifier. With the increase of databanks and the potentid for
information to be shared there is the possibility that individuas would be able to be identified.
This could happen if one database had samples that included persond information while
another had information that was unidentifigble.

4.4.5 Summary of the law on Confidentidity

Essentidly the case of R v. Dept. of Hedlth ex parte Source Informatics has changed the law
regarding confidentidity in the United Kingdom and this could have an effect on research
practice. While the Data Protection Act 1999 effectively endorses current medical research
practice, the common law chdlengesit. The recent decison suggests thet the following
medica practices may be unlawful:

Sharing of confidential medica information by the medical profession without consent.
Use of medica records without consent.
Use of anonymous information for research purposes without consent.

The law needs to be clarified in thisarea.

52



5. Overview of the ethical, social and legal issuesraised
in the UK by the use of biological sample collections
and personal medical information in human genetic
resear ch

5.1. Conceptual issues raised by genetic associations with
common diseases

The clams of recent work in genetics chalenges previous assumptions about the underlying
causes of many common diseases. Cancer is agood example of this. Twenty yearsago only a
handful of tumours were thought to be caused by inherited factors, but in the last decade a
genetic mode of the disease has started to dominate biomedica thinking. This new explanation
is not based smply on the inheritance of cancer causing genes. Insteed, the description of the
underlying pathology is now couched in molecular terms (patterns of gene expression,
activation of oncogenes etc). The role of environmentd factorsis till included in the modd,

but the emphasis has shifted to understanding how thergpeutic interventions can be made at the
molecular/ genetic leve. This'genetification’ of pathology is occurring in the explanation of
many other common conditions that had previoudy been seen as acquired as aresult of
environmenta hazards and socid factors. Far greater atention is now being paid to genetic
predispositions and the inheritance of disease ‘causing’ genes. This shift islikely to have
profound long-term implications for our understanding of health and illness, and the conduct of
medicine.

One consequence of this new molecular pathology which flows from functional genomic
gudiesis the segmentation of unitary disease categories into sub-groups, some of which are
now thought to have a strong genetic element to them. For example, breast cancer, asthma
and diabetes can dl now be divided into different ‘types, depending on their molecular
biology. Whilst this may greetly help improve diagnosis and therapy, it further strengthensthe
shift towards genetic explanations of disease and raises questions about how medica practice
will be developed around these new disease categories. For example, will routine genotyping
become apart of clinica practice?

What are the implications of the shift towards genetic explanations of common diseases for
clinical practice and our understanding of heglth and illness?

What are the philosophica and theoretica issues raised by the shift towards molecular
pathology? How are new diseases categories 'socidly constructed?

What issues are raised by the ability to sub-type common diseases according to their
molecular pathology?
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5.2. Theuse of large biological sample collections by academia
and industry

This paper has sketched out the main waysin which biologica sample collections are likely to
be used in genetic research in the immediate future. However, no attempt has been made
ether to quantify the scale of existing sample collections or to describe the use of such
resources outside the field of functiona genomics. A recent inventory of stored tissue samples
in the United States'® reveded that a conservative estimate of the number of samples hdd in
the country was in excess of 282 million. Very large collections were held by the military, the
Nationd Ingtitutes of Health (NIH), academic medica centres, pathology departments, new-
born screening laboratories, forensic services, aswell as arange of blood, cord and tissue
banks. Furthermore, new samples are being collected in the US & the rate of 20 million ayear
and the NIH spent some $53 million in 1996 aone supporting extramurd tissue repositories.
Very littleis known about the collection and storage of biologica samplesin the UK, but it is
likely to be on amilar scae.

The use of human biologicad samplesin medica research in generd and genetic research in
particular, is pervasve. Well-known examples of where the andysis of tissue samples have
played akey role in research include, making the link between the drug DES and cancer in
women, and the link between smoking and lung cancer™®. An understanding of the pathology
of atheroscleross, the role of HIV infection in AIDS, and the genetics basis of some colon
cancers, has also depended on the use of biological samples.

Where are large collections of biologicad samples held in the UK? How are they being
used in research and for other purposes?

What isthe scale of the sample collection being created by industry for use in genetic
research? Should there be a system of monitoring such large-scale private collections?
What other types of genetic research outside the field of functional genomics and genetic
epidemiology are making use of large sample collections? Whet new ethica, legd and
socid issues are being raised by this research?

5.3. The creation and use of biological sample collectionsin
genetic research

5.3.1. Consent, and the creation and use of collections

The principle of consent is centrd to the process of creeting and using biologica samplesin
medica research. However, there is some debate as to whether the standard of fully informed
consent can be met in every research Stuation. There are severa reasonsfor this. Firgly, the

1% Ejseman,E (1999) Stored Tissue Samples: An Inventory of Sourcesin the United States. RAND Critical
Technologies I nstitute, Washington DC.

% Korn, D. (1999) Contribution of The Human Tissue Archive to the Advancement of Medical Knowledge
and Public Health. National Bioethics Advisory Commission, Washington DC.
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complexity of genetic research makesit difficult for participants fully to understand the nature
of the study they areinvolved in. Secondly, at the time that new collections are created it is
difficult to foresee dl the potentiad research gpplications that the collection may be used for.
Findly, in the case of existing collectionsit may be impractica to gain consent for new
research uses from the donors of the samples. It can aso be argued that different consents will
be required for the physica taking of the sample, its use in a specific research study, its use by
third parties, its subsequent use for other research purposes, and its usein acommercid
application. Furthermore, each of these consents could have a different standard.

Other important issues are raised by the use of anonymous samples, which have previoudy
been seen asrdatively unproblematic. Thereis, as noted in Section 3, aneed to be precisein
the use of concepts and to distinguish between datasets being anonymous; encoded; or
encrypted. The conceptua confuson hereis such that this may in itself form atopic for
research and investigation. However, even if the socid arrangements for protecting
confidentidity are clear, given the nature of genetic information, it may prove impossbleto
ensure that biologica samples can be truly anonymous. This underlines the point that
guarantees of confidentiality can never be absolute (doctors and researchers could be forced
by court order to breach undertakings of confidentiality, for example) and raises the question
of the degree to which it is reasonable to take steps to protect confidentidity. Ultimately, the
guestion arises as to whether the principle underpinning existing practicesis any longer tenable.

Within Western medicine consent has historically been seen as purely amatter for the
individua recelving treestment or participating in research. However, genetic information aboout
an individud is dso shared with other family members and may have implications for
communities. This potentidly setstherights of the individua againg the interets of her family.
Furthermore, if afamily or specific community isto be the subject of research, then thereisa
case for saying that consent may be required a a group level. This requirement has now been
recognised by the Human Genome Diversity Project, which supports the principle that
community consent aswell asindividua consent should be sought for genetic research. It dso
requires that there must be express consent from the community before a patent is applied for
and that dl financia benefits derived from patenting should be returned to the community. ™

Isit possible to have informed consent given the complexity of genetic research?

Isit ethically acceptable that broad consent for the use of tissue samplesis the standard,
which would mean that individuas would not need to be informed of every new type of
research conducted on the collection?

Does the nature of genetic research require that individuals should be able to express their
approva for how their tissue samples might be used in each new type of study?

Does the nature of consent have to be reconsidered in the light of genetic research? Do
different forms of consent need to be obtained for different uses?

For tissue that is gained as surgical waste or has been archived, isit ethicd that these
collections can be seen as abandoned by the individuals and therefore future research does
not require consent?

"9 Greely H.T., ' The Control of Genetic Research: Involving the “ Groups in Between” Houston Law
Review 1997 33:1397
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For exigting collections, isit sufficient that if information is anonymous and gpprova has
been given by aresearch ethics committee, then consent is not needed for subsequent use?
Isthe ease or difficulty with which samples can be identified ardevant consderation? As
the protection of confidentidity can never be totaly guaranteed, should different standards
apply to samples that are encoded (or encrypted) and to those that have been rendered
anonymous? Or does this digtinction make no difference as to the requirement of consent
in research?

Do the benefits of this type of research and the practica difficulties of re-consenting weigh
agang the interests of the individud?

Is the concept of a gift, with conditions placed on its subsequent use, sufficient to protect
individua dignity or doesit just create an adminigtrative nightmare? Is aproperty
approach more likely to protect the interests of sample donors?

Doesthe nature of genetic research, with itsimplications for other relatives, mean that
consent should be considered as not just being relevant to the individua ?

Should this principle of community consent be recognised in the United Kingdom?

5.3.2. Privacy and data protection

Some of the most important concerns about the creation of the Icelandic database have
centred on issues of privacy and data protection. In particular, there are doubts that the highly
sengtive information about the genotypes of individuds can be kept fully confidentid,
especialy when thisinformation is related to other persond data, such as medical histories and
family pedigrees. The use of coded samplesin the UK raises Smilar questions, asin some
gtuationsit is not difficult to relate a sample to an individud, and it is only internal research
policies and practices which prevent this from happening routindy. Where samples are truly
unidentifiable (i.e. lacking any [coded] persond identifiers), this may be less of a concern, but
as discussed earlier, it may become possible to attribute unknown DNA samplesto individuds
in the future.

Another set of concerns surrounds who has access to sample collections and databases of
genetic information. deCODE plans to sall subscriptionsto its database to pharmaceutica and
insurance companies. Some people have questioned how access to information by these third
parties should be controlled and if it should be on a different basis for academic researchers.
The lcdlandic Act has provision to regulate access and the use of the database, but many other
genetics projects are not regulated by legidation of thiskind. In the United Kingdom access
by third parties to databases are determined by private agreements and the requirements of the
Data Protection Act 1999. The conditions of each agreement regarding database access will
vary and depend upon negotiations between parties. Oversight of these private contractsis
only done by a court when things go wrong.

Isit possibleto integrate large databases of anonymous genetic, medica and family
information in such away that confidentiaity can be maintained?

Isthe use of coded samples adequate to protect confidentiality?

Will it be possble to attribute unidentified samplesin the future?

Should there be aright to genetic privacy?
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How should access to genetic databases by third parties be regulated? Should academics
have different rights from companies?

Arethe provisons of the Data Protection Act adequate in the case of genetic information
and biological sample collections?

5.3.3. Ownership

There are two common approaches to the ownership of tissue or parts of the body by the
individud. Thefirg istha no one has the right to control the usage of tissues or body parts
once removed from the individua. The basisfor this principle is that with the abolition of
davery, no one hasthe right to own someone e'se and this extends to the body. The extension
of thisis an emphasis on the sanctity of life and that no person should be trested asa
commodity and no profit should be made from parts of the body. The second gpproach is that
individuas should be able to determine what happens to excised parts of their body. One
solution to thisis to adopt a property gpproach, but property rights can give aright to transfer
aswdl asalowing theright to dienate or sal parts of the bodly.

In terms of ownership of body parts by others, the philosophical underpinning of the law is that
the exercise of skill and labour will be the bads for acquiring property rightsin a‘thing’. Things
can be tangibles such as tissue samples or intangibles such as information derived from isolated
DNA. Therecent case of Rv. Kelly demongtrates the 'exercise of labour' approach and
provides ajudtification for intellectua property rightsin a patent.

Public policy with respect to the patenting of human genes appearsto bein a date of
confusion. A few years ago the UK government supported the EU Directive covering the
patenting of human genes, but now appears to be arguing that gene sequence data should be
public property. There are important questions which remain unanswered about the socia
acceptability of the private ownership of gene patents, and the impact this might have on
scientific research, innovation and the costs of new medica technologies.

Isit socidly and ethicaly desrable for parts of the body to be commodified?

Arethere ethical differences between the use of genetic materia derived from living donors
and the dead?

Does a property approach adequately encompass the ethical issues that surround human
tissue or should new congtructs be devel oped to ded with the use of the body and DNA
in genetic research and biotechnology?

Isthe 'exercise of |abour' approach an gppropriate basis for gaining property rightsin
tissue and information thet is derived from DNA?

Isit ethicdly tenable that individuas may control the taking of tissue from their body, but
can have no control over its subsegquent use once it has been atered in some way?

How does DNA fit into peopl€' s concept of themselves and their bodies?

Isit ethically acceptable that individud tissue may be commercidly exploited, but the
individua does not have any basisfor cdlaming a part of the profits?

To what extent does the existing | PR regime surrounding the patenting of human genes
adequately meet public policy objectives?
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What are the socio-economic consequences of the monopoly ownership of IPR covering
human genes?

5.3.4. The commercia exploitation of biologica sample collections

The fild of human genetics research is marked by a very tight linkage between academia and
industry. Many publicly funded research projects end up being commercidly exploited and this
is encouraged by public policy. However, where tissue samples are donated fregly by
participants in research studies there may be objections to the subsequent devel opment of
these resources for profit. This argument has formed the bass for maintaining a non-
commercid blood donation service in the UK. If the 'gift rdationship’ was undermined, this
might greatly reduce participation in public research.

Even if the potential economic benefits can be used to judtify the commercid exploitation of
public sample collections, there are dill important issues concerning the basis on which thisis
done. The example of deCODE Genetics raises questions about the desirability of genetic
resources being placed in the private sector and whether a single company should be give a
monopoly over such information.

To what extent does the close involvement of indusiry in the exploitation of biological
sample collections compromise public support for genetic research?

Should the private sector have the right to build large biological sample collections for
genetic research or should such research dways be carried out in public-private
collaborations?

Should commercia access to public sample collections and genetic information dways be
given on anon-exclusve basis?

5.4. The use of, and access to, personal medical information in
genetic research

5.4.1. Consent and the use of persona health information

Generd issues concerning the nature of consent in medica research is dedlt with in section
5.3.1 with respect to tissue samples and genetic information. However, some specific
additiona points concern the use of medica records.

At present medica records are often used in research without the consent of the individud.
Ethicaly and more recently legally this has become problematic. The recently handed down
caseof Rv. Dept. of Health ex parte Source I nformatics™* has brought into doubt the
lawfulness of established medica research practice in this repect. The ruling means that many
of the professond guidedines are out of date and mideading in their advice. It dso has mgor

"1 | loyds Law Reports Medical. August 1999 264.
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implications for the commercid use of medicd information and the creation of large databases.
The caseis very important in clarifying the law in this area and the apped decison will be
fundamenta in shgping palicy.

One of the important issues in the use of medica records isthat they have been created to
fadilitate the trestment of the individua financed by the public purse. Itislikdy thet this
information will be used in collaborative research with privately funded companies, who will
profit out of thisinformetion.

Should medicd information be routinely used in research without obtaining consent? Isthe
legitimacy of this practice affected by the use of anonymous medica information?

Who can have access to medical records?

On what basis should access be granted to third parties? Should access be different for
publicly funded researchers and private companies?

Can medicd information be used for commercid gain or should it only be used for
research?

5.4.2. Confidentiality, privacy and data protection

Many of the issues concerning the confidentidity of medica records are Smilar to those
concerning tissue sample collections (described in 5.3.2. above). The cregtion of large
electronic databases poses problems about security of information and how data should be
protected against unauthorised use. Aspects of this are covered by the Data Protection Act.
An important issue in this area concerns the way in which doctors can often be used asa
'Chinese wall' to protect the confidentiaity of the research subject. For example, this was the
policy chosen in Oxagen's research to ensure the company had no direct information about
participants. However, it depends on the integrity of the doctors concerned, the nature of the
professond guiddines, and the clear separation of medica records from genetic information
(genotypes). The system of professond guidelinesis backed up by the threat of professona
disciplinary mesasures and the possibility of lega action.

What are the professiona codes of conduct that governs the handling of medical records
during research? Are they adequate to protect the medica professonds, aswell asthe
patients involved?

Who is respongible for ensuring the confidentidity of persond information? Should there
be additiond oversght mechanisms?

5.5. The objectives and findings of research

The new information created by the integration of sample collections, persond medica records
and genedlogies rdates to:

The relationship between diseases and specific genes/ genetic variations in the sample
population;
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The likelihood of individuas carrying the gene/ genetic variation developing the disease;
The future hedlth status of specific families, groups and populations;

Theway in which gene-environment interactions are involved in disease causation.

As a consequence thisinformation is potentidly very vauable to alarge number of groups,
induding:

Companies, who might patent the gene/ genetic variation and develop therapies and
diagnogtics usng thisinformetion;

Individuds and families carrying the gene/ genetic variant who may wish to know about
their health prospects or want to seek advice and medica help;

Doctors involved in the trestment of susceptible individuas and families,

Third parties, such as insurers and employers, who may be affected economicaly by
illness amongst their policy holders or employees,

Government departments and hedth policy makers who are involved in the planning and
development of health and socid care services.

It isaso important to redlise that the generation of information about the genetic susceptibility
of individuasis likely to far outdrip the development of therapies for these conditions. It is
therefore possible to imagine a Stuation where large numbers of people can be diagnosed as
being predisposed to a particular iliness, but where thisinformation is of no benefit to the
individuas concerned. As a consequence, there are important public policy issues about the
overdl ams and benefits of the research, who should pay for the creation of sample
collections databases, who should benefit economically from the research findings, and how
the adverse consequences of this information can be minimised.

5.5.1. The socia acceptability of genetic research

Asillustrated by the case studies above, genetic research using large biological sample
collectionsiis potentidly highly controversid. It is therefore important thet the socia benefits of
research outweigh the risks to society and that the research objectives are socidly and
ethicaly acceptable. Without this, thereis a danger that the legitimacy of al work on human
genetics will be cdled into question. It isal the more so in cases where the topic of researchis
particularly sengtive, for example, in genetic sudies of race, mentd illness and behaviourd
disorders. As discussed above, in research projects based on the study of particular groups
there may aso be aneed to develop new palicies to ensure community consent, in addition to
individua consent.
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How can public debate on the ams of genetic research be organised to ensure that
participants are wel informed and fully involved?

What mechanisms, such as consultation exercises and citizensjuries, are best suited to
build socid consensus and ensure that broad public concerns are reflected in officiad
policy?

How can the concept of community or group consent be put into practice in the UK?

5.5.2. The regulation, oversight and governance of research

In addition to ensuring that the aims of research are acceptable, it is also essentid that the
conduct of research commands broad public support. This requires a properly functioning
system of regulation and research oversight, that operates according to clear ethical and legd
principles, istransparent and involves awide range of socia groups.

The lack of primary legidation and comprehensive case law in the UK regulating medicd
research is surprising to the lay person. With the expansion of potentidly sensitive and harmful
genetic research, the case for more explicit lega regulation in strengthened. However, if the
Convention on Biomedicine and Human Rights isincorporated into UK law this Stuation
would dearly change sgnificantly.

Whilst the established system of research ethics committees has worked well for conventiona
medica research, there may be a case to strengthen research oversight in the case of genetic
dudies. The greater involvement of lay people in the drafting of professond and officiad
policies might aso be seen to strengthen the oversight process. Furthermore, there needs to be
clear socid and legd sanctions to palice the system of overdight and to ensure that research is
undertaken at the highest ethical standards.

The regulation of sample collections and genetic databases held in the private sector is
regulated in largely the same way as public research. However, in the light of the debate about
deCODE Genetics there may be concerns that the commercia secrecy that surrounds the use
of persond genetic information within private companies would make effective monitoring and
oversght difficult. For example, rdaively little is known about the increasingly common
practice within drug company sponsored clinicd trids of routingly collecting and storing
samples for pharmacogenetics research.

Isthe existing legd framework adequate to regulate genetic research in the UK?

Should the conduct of genetic research be formdly regulated by legidation?

What impact will the adoption of the Convention on Biomedicine and Human Rights have
on the legd regulation of genetic research?

How can research oversight be strengthened?

Should there be anationd bioethics committee that helps formulate policy and provides
training for LRECS and MRECs?

How might families and communities be involved in the oversght of research?

Wheat additiond policies might research funders adopt to ensure that research is conducted
to the highest ethicd standards?
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Should there be additiona safeguards to oversee the development and use of private/
company sample collections and genetic databases?

5.5.3. Commercid benefits of research findings

Many of the resources being used in genetic research have been developed using public funds
and require high levds of public involvement and support (donation of samples etc). Whilst
policy ams to encourage the commercia exploitation of publicly funded research thereisdso
arecognition that this must be matched by a suitable socid return, ether in the form of locd
employment, the commercia funding of public research or licensing and roydty fees. Inthe
case of research using donated samples, it is generaly assumed that the individua donor is
giving her tissue to further the collective good of the community, rather than the private profit
of acompany. However, as has been made clear in severd of the case studies, in the future
biotechnology and pharmaceutical companies are likely to commercidly benefit from
collections of tissues donated for research.

This raises important questions about who should pay for and who should gain from research
involving biological samples. In addition, it cregtes the potentid for conflicts of interest within
the research community. For example, how should the custodian of a public sample collection
behave if they wish to commercidly explait the collection for their own profit through the
cretion of aspin-off firm? The other objection to the heavy involvement of industry in human
genetics research is that it can congtrict academic freedom and open access to important
research resources such as DNA banks. This has been amgjor worry for those sections of the
Icelandic research community not associated with deCODE.

On what basis should large sample collections, which may yield sgnificant commercid
benefits to industry be established? Should public-private consortia be created?

How should these collections be financed and how should the financid benefits arising
from them be shared?

How should the commercid exploitation of publicly funded sample collections be
governed to avoid conflicts of interest and to protect academic freedom?

5.5.4. Feedback of information to individua participants

Genetic research raises anumber of issues about the disclosure of information derived from an
individud's tissue sample. It would be a breach of confidentiadity if adoctor or researcher did
disclose the results of atest to other family members. Although, this may be legdly correct, it
rases difficult ethical questions, asthe investigator could have knowledge about a hedth of a
family member which that individud did not possess. As shown by the case sudies, most
research is usng sample collections does not attempt to identify an individud participant's
genotype. Insteed, datais gathered at a population or family level. However, thereisan
argument that participants should have the right to know their genotype, regardiess of the
socid consequences. Similarly, thereis an argument that people have the right not to know.
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Members of the medical professon involved in caring for patients/ participants may aso have
alegitimate interest in knowing the result of any genotyping. Smilarly, other third parties, such
asinsurers and employers may find genetic information of commercid benefit to them.

Do research subjects have aright to know information that affects them? Should studies
be designed to enable this?

Do purdy anonymous studies run counter to safeguarding individud hedth?

Do participants so have aright not to know?

Should information be fed back to geneticdly related non-participants?

Should it be passed onto the participant's doctor in Stuations where their healthcare could
be improved?

What access to information should be given to other interested third parties (e.g.
employers, insurers)?

5.5.5. Potentia socio-economic impacts of research

One of the most important questions for socid scientists istrying to assess the potentia
impacts of thistype of genetic research. These might be felt in anumber of aress, including,
hedthcare, persond identity, health policy, discrimination and in the competitiveness of UK
industry. As mentioned above, there will be alarge amount of diagnostic information about the
association between having a particular genotype and getting a specific disease. However,
diagnosiswill be available long before effective therapies are introduced in many cases. If this
information were widdy available it could lead to the creation of new classes of "patient’ (the
asymptomaticaly ill or disabled) for whom little could be done. The widespread use of genetic
information would aso have important implications for hedth policy and the emphasis given to
drug based therapies, perhaps at the expense of environmental protection and socid
improvements.

Much discussion has dready taken place about the potentia for discrimination which the
introduction of new genetic screening and diagnogtic technologies might present in the areas of
employment and insurance. Functiona genomic research might sgnificantly increase the
possibility of this occurring either as a consequence of a persons involvement in research or as
aresult of theintroduction of widespread genetic testing. However, it must be stressed that
ggnificant dinica and commercid benefits are likdly to result from research involving sample
collections. The public policy objective must therefore be to regulate the creation and
dissemination of genetic information is such away that the maximum benefits for hedlthcare
and industry are ensured, whilst protecting research subjects and civil rights.

What isthe utility of predictive genetic information in cases where no therapy exists?
What are the implications for health and public policy of changing concepts of the body
and illness causation?

How red isthe potentia for discrimination based on this new genetic knowledge? What
measures can be adopted to protect people's civil rights?

How can the gpplication of new genetic knowledge in hedlthcare and its incorporation into
new technologies be regulated in such away as to strengthen the development of the UK
biotechnology industry, whilst minimising the adverse consequences for society?
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Findly, what is the future for collective hedthcare provison in the UK in the context of
genetics research which isintringcaly concerned with individua factors which contribute
to differencesin hedth?



