
There are obviously research advantages if
an entire population is canvassed20; but that
necessarily involves studying samples without
consent from all the donors. For ethical reasons,
Autogen has chosen to study only volunteers
from affected families. As a non-scientist, I
cannot comment on how this may limit its study21;
but I believe Autogen is to be congratulated for
the care it has taken in formulating and publicising
its Ethics Policy. It has clearly attempted to
anticipate ethical issues that may arise in
relation to the project. It has also established a
mechanism to deal with problems that it has not
foreseen by enabling ongoing advice to be sought
from the two ethics committees monitoring the
project.
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By Loane Skene, Professor of Law, University
of Melbourne2 2 , currently Visit ing Scholar, Law
School, Cardiff University

Tonga is located 1,245 miles NE of New Zealand and
2,234 miles NE of Sydney. It has 108,000 people
mainly of Polynesian descent.
http://www.autogenlimited.com.au/ethics.html

In Iceland, the biotechnology company DeCode is
collecting information from anonymized patient records
from Iceland’s national health service (this covers the
whole population of Iceland). The data will be stored
in a secure computer system for clinical and statistical
analysis. The company’s 12-year licence also permits
it to cross-reference data from the database with the
company’s genealogical database and genotypic data
obtained and analyzed with the informed consent
of Icelandic donors:
http//www.decode.com/resources/ihd/ This statutory
scheme was approved on 17 December 1998 by
Althingi, the Icelandic parliament. People have to
specifically opt out if they do not want to participate.
The Estonian scheme is also statutory: Human Genes
Research Act, passed by the Riigikogu on 13 December
2000. The research facility is operated by a non-profit
organisation and, unlike Iceland, donors may ‘opt in’.
They are not compelled to do so:
http://www.genomics.ee/genome/actsum.htmI
Today’s Life Science, http://www.vlifescience.com.au
‘Tongan Genes Sale’.
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Wired News, http://www.wired,lycos.com quoting
Ahio Tuakoi from the Tongan Ministry of Health.
Id and personal communication from Professor
Greg Collier, Autogen’s Director of Research and
Development.
http://www.autogenlimited.com.au

See note 2 above.
National Statement on Ethical Conduct in Research
Involving Humans, (1999) issued by the National
Health and Medical Research Council (NHMRC) of
Australia in accordance with the NHMRC Act 1992
(Cth).
Unless otherwise indicated, all statements in this
section of the paper regarding Autogen’s intentions
are taken from the Ethics Policy for the Tongan Project,
note 2 above.
The lay people are two solicitors, a Social Worker, a
Management Consultant, a teacher and a chaplain.
Patrick Barkham, Faraway Tonga Cashes in on its
Gene Pool Secrets, The Guardian 23 November 2000.
Wired News, quoting Ahio Tuakoi, note 7 above:
‘We can’t force them to take part in the survey’.
Australian Stock Exchange (ASX),
http://www.asx.com.au 17 November 2000,
‘New gene discovery initiative in South Pacific
island Tonga’: Autogen’s announcement.
ASX, note 15 above.

Quoted by Vanessa Williams, Biotech firm buys
Tonga’s gene pool Advertiser 22 November 2000,
http://www.theadvertiser.com.au
This may be of less concern in this project than one
involving the whole population as in Iceland. In Tonga,
individuals selected for the research will be from
affected families, so they are likley to be aware of
their genetic risk, if not their own genetic status.
Again this is of less concern where participants
come from affected families and not from the wider
population.
These advantages are emphasised in the Icelandic
and Estonian projects; notes 3 and 4 above.
For example, there may be doubts about whether
limiting the research to volunteers may skew the
sample and whether the information obtained from
selected family groups can be extrapolated to the
rest of the population, or the wider community.
Research supported by Australian Research Council
grant for a project on the commercialisation of
genetic research, Universities of Tasmania and
Melbourne, Chair Professor Donald Chalmers;
see www.lawgenecentre.org

What is genetic information?
Whose Hands on Your Genes?

The Human Genetics Commission is trying
to get to grips with issues that inform the
storage, protection and use of personal genetic
information. It is a necessary part of their remit
to do so and their consultation document. Whose
Hands on Your Genes? is a bold and reasonable
attempt. But does it succeed? Time will tell. It
would be uncharitable and wrong to suggest that
it does not, or that the effort in drawing up the
document was wasted. The intention is not to
draw such a conclusion. Nevertheless, on critical
examination its contents will, in time, probably
be seen to be inadequate, and not surprisingly
so, for these are difficult matters, even for
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those who spend much time reflecting on them.
Almost certainly the arguments will need careful
refinement and appraisal over the months and
years to come.

This article concentrates on one particular matter,
the definition and conceptualisation of the term
genetic information as it has been presented in
this article and in other documents from the
Human Genetics Commission (HGC) and its
predecessor bodies, the Human Genetics Advisory
Commission (HGAC) and the Advisory Committee
on Genetic Testing (ACGT), and from the Genetics
and Insurance Committee (GAIC)1. I shall seek
to argue that a critical assessment of these
definitional issues will be crucial, and that how
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we conceptualise genetic information and the
related term genetic testing will have significant
social and policy implications.

The HGC definition of personal genetic information
as ‘information about the genetic make-up of a
person’ is basically correct. It conveys the
breadth of meaning that the term requires.
However, the words genetic makeup are
themselves ambiguous and will need to be
defined. I read them as meaning information
about the DNA or chromosomal content of
the individual, but this is not the only possible
interpretation. For example, genetic makeup
might be viewed by some to be synonymous
with genetic information. If so the definition
would be tautologous, and unhelpful. For the
purposes of this article I shall assume that my
reading holds. Genetic information may be
obtained in different ways and in relation to
different types of disorders. These considerations
are not only important: they are essential to a
proper understanding of the term. My contention
is that the term genetic information has been
used in the consultation document without taking
these considerations into account, and without
specifying in each instance of its use the type
of genetic information under discussion. This
is misleading and undesirable.

Whose Hands on Your Genes? rightly emphasises
that genetic information can be obtained from
different sources. We can infer the genetic
makeup of an individual (at least in some
circumstances) by clinical observation, family
history or analysis of blood or body tissue. At the
very simplest, the observation that individuals are
either male or female provides information from
which certain aspects of their genetic makeup
(the presence or absence of a Y chromosome)
may be inferred. Clinical observation and family
history both provide indirect ways of obtaining
information about the genetic makeup of
individuals. Clinical methodologies such as
radiology or the analysis of blood or plasma
proteins are also potential indirect sources of
genetic information. The analysis of DNA or
chromosomes, by contrast, allows the genetic
makeup of an individual to be directly measured
and requires no inference or interpretation.

The implications and the social and ethical Although directly obtained DNA-based genetic
consequences of obtaining genetic information information may in many circumstances be more
from these varying sources may differ, and it is predictive than indirectly obtained information for
possible that they may require different regulatory the inherited genetic disorders, the converse is
regimes. At present terminology is both confused likely to be true for common complex diseases.
and confusing, and practically nowhere in the It is a matter of consensus, for example, that
literature is there an explicit differentiation information about smoking, family history, blood
between genetic information obtained directly pressure and cholesterol levels are together likely
from DNA and that derived from other sources. to be significantly more accurate in assessing
All too often the term is itself equated with cardiovascular risk than a knowledge of the
information derived from DNA or chromosomal genetic sequences and mutations in the relevant
analysis. genes.

10 Genetics Law Monitor – March/April 2001

There is, however, a second dimension that is
highly relevant to the conceptualisation of the
term and its categorisation. Certain features
that have been taken to be general features of
genetic information are in fact specific to genetic
or inherited disorders (by which we mean high
penetrance inherited disorders where a knowledge
of genetic sequence is highly predictive2. These
features have by and large little relevance to
complex, common diseases, and apply only to
inherited genetic disorders such as cystic fibrosis
or Huntington’s disease. They do not apply to
diseases in general. They are relatively specific
because genetic information about individuals
from families with these disorders will allow an
accurate evaluation of whether those individuals
will in time show the clinical effects of the
disease. The information will be predictive,
totally so in some cases, almost so in others3;
it will allow the segregation of individuals with
say a 50-50 chance of developing the disease
into those who will develop it and from those
who will not. The awesome predictive power of
genetic information in these circumstances is a
property of the disease under consideration and
not of the source of the genetic information.

A diagnosis of an inherited genetic disease such
as polycystic disease of the kidney will have a
number of consequences for individuals. It may,
for example, impact on their ability to obtain
insurance, and will have implications for other
family members. But these consequences stem
from the diagnosis of the condition; they will
be the same irrespective of whether the genetic
information is obtained directly from a DNA test
or indirectly from renal ultrasound. By contrast,
a knowledge of the DNA sequence of a low
penetrance gene implicated in the development
of a common complex disorder will not have
the same predictive impact. DNA tests of low
penetrance genes known to be involved in
cholesterol metabolism or breast cancer will be
no better predictors of heart disease or cancer
than routine medical data such as blood pressure,
cholesterol, age of menarche or menopause, or
dietary fat intake. Knowledge of such information
may allow a more accurate assessment of an
individual’s risk of developing the disease but
will not result in the predictive power seen in
its application to inherited genetic disorders.

If you are reading a photocopy of Genetics Law Monitor please
contact us to check that you have permission on 01206 772113.



The consultation document attempts to set out
special features of genetic information. It does so
on the assumption, implied but not made explicit,
that they apply to all types, irrespective of the
source and without reference to the disorder
under consideration. It suggests that genetic
information.

(1) is uniquely identifying;

(2) can be obtained from small amounts of
material;

(3) may be used to predict some rare inherited
disorders that develop late in life;

(4) may be of interest not just to the subject, but
also to others, such as insurance companies
and employers;

(5) has a potential commercial value;

(6) collections combined with individual medical
and lifestyle information provide an important
research resource for understanding individual
susceptibility to disease;

(7) collected for one purpose may be used for
other purposes from that for which the
original consent was given.

It is apparent from a simple appraisal of these
features that these items do not all refer to
the same aspects or dimensions of genetic
information. Items (1), (2), (5). and (6) are
probably applicable only to DNA-based
information. Item (3) is by and large a feature
specific to inherited genetic disorders, while
items (4) and (7) is probably true of all types
of personal health information.

A conceptualisation which distinguishes on
one dimension DNA based from other sources
of genetic information, and on another dimension
inherited genetic disorders from common complex
diseases, provides one approach to how policy
might be determined and how a regulatory
framework might be more closely applied to
situations of differing ethical and social
implications. It will also have a bearing on
whether regulation should primarily be directed
at genetic information or at genetic tests, on
the relationship between genetic information
and genetic testing, and on the issue of whether
genetic information might best be defined in
terms of genetic testing or genetic testing in
terms of genetic information.

The present HGC document is about genetic
information. Earlier documents have been
concerned with genetic testing. The definitions
used in these documents are summed up in
Table I. A number of features stand out. First,
the definitions all differ. Second, gene products
or proteins are specifically mentioned within
the definition in ACGT’s report on Late Onset
Disorders and in the US Task Force paper, but
not in the others; and in none of them are other
investigations such as radiology or ultrasound

On-line sample copy of this and other related
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mentioned, or considered to be genetic test.
Third, family history as a genetic test is not
discussed. Fourth, the US Task Force report is
the only one that specifies the need for the test
to be carried out ‘for clinical purposes’. Fifth,
although the US document confines its definition
to ‘heritable disease-related’ situations and the
ACGT document on late onset disorders to ‘a
genetic disorder’, these terms are not explicitly
defined in either document.
The US Task Force makes it clear that its
concerns are with the use of genetic tests in
‘apparently healthy people’, and that these
may be divided into presymptomatic tests,
‘performed to detect highly penetrant conditions’
and predispositional tests, for ‘incompletely
penetrant conditions’. The ACGT makes the
same distinction but uses the terms predictive
and susceptibility instead of presymptomatic
and predispositional. The wording suggests that
the tests apply to what we have called inherited
genetic disorders as well as to common complex
diseases. This view is supported in the glossary
to the HGAC document on employment where a
genetic disorder is defined as ‘a condition which
may be the result of alterations in the genetic
makeup of an individual’. It is difficult to be
certain whether the HGAC really did wish to
take such a broad view, since the definition
would bring within its ambit all human traits
and diseases, and no purpose would have been

Table I
Definitions of a Genetic Test

Late Onset
Genetic Disorder
(Sep 98)

Genetic Testing
Services
Supplied Directly
to the Public
(Sep 97)

Genetic Testing
and Insurance
(Dec 97)

Genetic Testing
and Employment
(Jul 99)

ACGT

ACGT

HGAC

HGAC

GAICGAIC Guidance
(Jun 00)

US Task Force N I H
on Genetic DOE
Testing Working
(Sep 97) Group

testing to detect the presence
of, or alteration in, a particular
gene, protein or a gene
product in relation to a genetic
disorder

a test to detect the presence or
absence of, or change in, a
particular gene or chromosome

a test, based on DNA
research, that can be used for
diagnostic or pre-symptomatic
testing

a test which . . . may be based
on analysis or DNA or
chromosomes, or on
biochemical or haematological
screening

a test to detect the presence or
absence of, or change in, a
particular gene or chromosome

the analysis of human DNA,
RNA, chromosomes, proteins,
and certain metabolites in
order to detect heritable
disease-related genotypes,
mutations, phenotypes, or
karyotypes for clinical
purposes.

Genetics Law Monitor – March/April 2001 11



served by adding the term genetic disorder within
the definition. An alternative interpretation would
be that its intention had been to use the term
specifically to refer what we have in this article
consistently called an inherited (high penetrance)
genetic disorder, but this view is not supported
out by the discussion about the differences
between presymptomatic (or predictive) and
predispositional (or susceptibility) tests. So had
the HGAC and the ACGT considered critically
these issues at all?

This profusion of definitions for genetic testing
and lack of consistency in terminology leaves
much to be desired, as does the failure to
distinguish clearly between inherited (high
penetrance) genetic disorders and other common
complex diseases. The discussion of genetic
information in the recent HGC document, as
we have seen, is equally imprecise and unclear.
Should then genetic information be defined in
terms of genetic tests or vice versa? Neither
term has been satisfactorily defined; nor is it
clear, given the change in emphasis between the
earlier documents and the present HGC document,
whether the prime candidate for regulation should
be genetic information or genetic testing.

My inclination is to suggest that genetic
information should be the prime concept, and
to acknowledge (as does the HGC) that such
information may derive from different sources. It
is then a matter of usage what one calls a genetic
test, and whether one restricts the use of that
term to DNA-based tests, or to refer to all sources
of genetic information as coming from genetic
tests. I have four reasons for taking this view.
First, because the prime purpose of regulation is
to prevent the improper use of genetic information
and its illegitimate dissemination to third parties;
second, because any breach of confidentiality
resulting from such improper dissemination
should be prevented irrespective of whether
the information derives directly from a DNA test
or from indirect observation or inference; third,
because it would be highly anomalous if DNA
tests were to be treated significantly differently
from other conventional tests in the diagnosis
or prediction of inherited genetic disorders; and
fourth, because it would be equally anomalous for
a greater or more arduous regulatory burden to be
placed on tests involving DNA or chromosomes
in the case of common complex diseases, where
phenotypic tests have a greater predictive value
than genotypic tests.

This is not to suggest that it would be
unreasonable to consider a different and tighter
regulatory framework or set of professional
standards in relation to information about genetic
(inherited) disorders. The special nature of
genetic diseases suggests that there are good
reasons to do so, but whatever is agreed to be
the proper set of procedures and practice for the
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use of tests in the diagnosis or prediction of these
disorders, these should be applied to all forms of
tests irrespective of whether they involve the use
of DNA. The advice and procedures developed
over many years by medical geneticists – the use
of written consent and of pre-test and post-test
counselling, for example – in their use of genetic
tests (by which they mean DNA-based tests) are
sound and some would say essential, if applied
to genetic or inherited disorders. I would agree.
DNA tests in relation to the rare subset of
complex disorders caused by inherited high
penetrance genes, such as BRCA1 and BRCA2
in breast cancer, should be dealt with in the
same way.

I am doubtful, however, whether the same
requirements are necessary outwith the context
of inherited diseases, when it would surely be
anomalous to impose strict and special regimes.
In time DNA testing will be used for many
purposes such as the categorisation of tumour
pathology or the determination of susceptibility to
infectious disease. It would be difficult to argue
that in these circumstances information obtained
from DNA tests should be treated differently from
data obtained from special histochemical stains or
protein products that determine susceptibility.
We must, therefore, be careful about imposing too
many restrictions on the use of DNA technology,
and before doing so we must at the very least
reflect on and take into account the conceptual
and definitional issues discussed above.

Regulations and procedures to protect personal
health information are an essential part of our
legal framework and medical practice. Where this
protection is inadequate steps should be taken to
make it adequate. The protection of personally
identifiable health information is of the highest
importance. But where there is an acceptable
framework for the protection of personal
health information, it is questionable that extra
protection and special considerations should be
given to the use of DNA-based data. If special
restrictions are to be imposed, they should be
restricted to diagnostic or predictive procedures
for the inherited genetic diseases. In these
circumstances the patient and his or her family
are best protected (as they already are) through
contact with skilled genetic counsellors in
conjunction with professional guidance and
codes of practice.

These reflections are not just purely academic
and philosophical. They have, in my view,
serious implications for society and for how we
all regard the role of genetic variation in disease.
The media and much public discussion appear
to treat in a highly deterministic way genetic
factors in disease. There is little doubt that
much of this impression has been given in the
past by scientists and geneticists, and by the
use of inherited disorders such as Huntington’s

If you am reading a photocopy of Genetics Law Monitor please
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disease as paradigm examples. The reality is
different. Genes and environment and their
complex interaction together give rise to the
huge variety of human variation and disease.
The singling out of the genetic factor as the
most important or significant is entirely
unjustified in most instances. Attempts
to regulate in a different manner genetic
information without regard to an understanding
of the complexities of modern biology is not
only unjustified but will be ultimately detrimental
to society. The key lies in the appropriate
regulation of personal health information and
in the acceptance that attempts to separate
the genetic from the non-genetic is both
unscientific and futile.

q Dr Ron Zimmern MA FRCP FFPHM, Director,
Public Health Genetics Unit, Strangeways
Research Laboratories, Cambridge
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I have addressed some of these issues in Genetic
Testing: A Conceptual Exploration J Med Ethics.
25: 151-156.
Penetrance is a technical concept and is used by
geneticists to mean the probability of developing the
clinical disorder, within a given timescale, given the
presence of the abnormal mutation in the gene.
The classical inherited genetic disorders will have a
penetrance of 100%, or something not far short of
that figure.
I use the words ‘almost so’ because even in these
instances the penetrance may not be 100%. In some
instances, for example, the BRCA1 gene, the presence
of the mutation will confer in most cases a lifetime risk
of at most around 70%. The difference between the
inherited high penetrance disorders and what I have
called common complex diseases is not absolute.
The penetrance of various genetic mutations do not
segregate neatly into two groups, but for practical
purposes, and in most instances the conceptualisation
holds well.

Confidentiality v Commercial Interest
The recent case of R v Department of Health,
ex parte Source lnformatics Ltd [1999] 4 All ER
185 (QBD); reversed [2000] 1 All ER 786 (CA)
clearly illustrates that striking the correct balance
between the principles that lie at the core of
the NHS Plan1 – to respect the confidentiality
of individual patients on the one hand, while
working continuously to improve the quality
of service, minimise errors and keep people
healthy on the other – will become increasingly
more difficult as we enter an ‘information age’ of
easily accessible, electronic patient information.

The case involved an application to the High
Court by a data-collecting company – Source
lnformatics Ltd (which was a subsidiary of a US
company, now owned by IMS Health) – for a
declaration that a policy document issued by the
Department of Health in July 1997 was legally
erroneous in stating that the use of anonymised
patient information for commercial research
purposes without the express or implied consent
of patients, would amount to a breach of the
duty of confidentiality.

Source lnformatics was seeking to persuade
GPs and pharmacists to allow them to collect
data regarding the GPs’ prescribing habits that
may have commercial value to pharmaceutical
companies and might also be useful to those
interested in monitoring prescribing patterns.
It proposed to provide computer software to
pharmacists who, for a fee, would download
onto a floppy disk the names of GPs and the
identity and quantity of drugs which they
prescribed. Such information would be
provided with the consent of the GPs, and
would include nothing which could identify
patients.
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Most doctors and pharmacists refused to
participate in the proposal because of advice
contained in a policy document issued by the
Department of Health in July 1997 (which itself
referred to previous published guidance issued
in March 1996 entitled The Protection and
Use of Patient Information2) which stated that
anonymisation would not, in the view of the
Department, remove the duty of confidence
towards the patients who were the subject of
the data and that GPs and pharmacists would
therefore incur legal risks by providing the
information.

Source lnformatics applied for a declaration from
the court that this policy guidance was wrong in
law and that the disclosure of such information
would not be a breach of confidence since
patients could suffer no detriment from the use
of anonymised information. But at first instance
the Queen’s Bench Division of the High Court
refused to grant such a declaration.

The decision at first instance
The judge at first instance, Mr Justice Latham,
delivered a carefully reasoned speech that
considered all of the previous authorities of
relevance to the case before him. He noted
early on in his judgment that:

“It is a curious fact that this issue has never
before been the subject matter of litigation, either
in the context of the relationship of a doctor and
his patient, or any other similar relationship which
carries with it the duty of confidence. I say that
it is curious because it is common knowledge that
material gleaned from patients’ records is routinely
used, as has been pointed out on behalf of the
applicants, [Source Informatics], for the purposes
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