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New directions in molecular biology and the accompanying possibility of predic-
tive and susceptibility testing require a rethinking of the traditional ethical
considerations accompanying research in human genetics and in radiation studies
in particular. Most ethical-legal research to date has focussed on the psycho-
social and socio-economic impact of genetic testing and information in the area
of rare, monogenic diseases. As new genetic markers elucidate the genetic factors
that are part of common, multifactorial diseases and express the results in the
language of probabilities and of "at-risk" status, the medical paradigm is
shifting from diagnosis and treatment to that of prognosis and prevention and
promotion. Will the traditional ethical principles of autonomy, benefice, non-
maleficence and justice adequately respond to this new challenge? Or, do we need
an ethics of complexity for common multifactorial diseases such as, for example,
cancer and hypertension? Which are tht domains of ethical and legal considera-
tions that require a reexamination?

The first area is that of epidemiology, an area which under the banner of public
health has long been free from scrutiny. Genetic epidemiology, however, has yet
to find an integrated ethical approach that will permit it not only to provide
the necessary factual bases for efficient and effective government health
planning and programming, but also to respond to the criticisms of possible
ensuing regional, ethnic and population stigmatization.

The second problematic area is that of protection of the confidentiality of
medical information and of respect for the privacy of the person. Human genetics
is personal, familial, social and universal. It provides highly sensitive
information which is historically loaded and can result in socio-economic
discrimination. The very "familial" nature of genetic information also forces
an extension of the physician-patient relationship. With whom do the moral or
legal obligations of communication and notification of other at-risk family
members lie, the physician or the patient? Furthermore, the sharing of genetic
information is facilitated by the increasing powers of informatics which brings
it into the all too accessible and visible public sphere. Are medical records
or DNA banks sufficiently protected against third parties? As concerns respect
for privacy, recent Supreme Court of Canada decisions on the use of blood or
tissue samples without consent have expanded the notion of privacy under the
Canadian Charter beyond that of protection of property or of the person, to
include informational privacy. Control over the communication of information and
DNA now clearly rests with the person involved. Does privacy, however, also
include the right not to be informed, that is, not to know?

The third area, which is one of traditional concern, is that of occupational
exposure. Insight into the influence of genetic characteristics on the risk of
exposure of both men and women (and this even before conception!) to environ-
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mental factors and their association with adverse outcomes has changed the
parameters of this debate from that of exogenous environmental factors to
endogenous genetic factors. More recently, the emergence of knowledge of the
genetic factors present in common multifactorial diseases will force a more
holistic, epigenetic study of occupational exposures.

The fourth area, that of experimentation, is one whose parameters are constantly
changing under increasing public scrutiny and scepticism with modern science and
its "discoveries". At the same time, vulnerable groups such as children, the
mentally disabled and pregnant women are being excluded from research (for their
protection from exploitation) to the point that conditions or susceptibilities
unique to these populations have been understudied. While there is no doubt that
separate substantive and procedural safeguards must be put into place, total
exclusion may be legally comforting but remains ethically questionable.

Finally, open access and recourse to tissue collections, pathological specimens,
"surplus" blood and the creation and maintenance of DNA banks generally, is no
longer a "given" for researchers. Accustomed to the notion that participants in
research and patients undergoing treatment abandoned any control over their
excised body parts, tissues and other samples upon entry into a study or
hospital, recent attention on the link between use of these tissues and the
profitable biotechnology industry has cast suspicion upon such practices. Mis-
understanding of human genetics in general, of the investment in terms of time
and effort by industry (usually for over a decade) in one patentable discovery,
and of the fact that DNA is largely the same across a given species (and even
between), and most importantly, the fact that the scientific communities involved
have failed to communicate the limitations of their art, or, their true inten-
tions, or commercial connections has led to a mistrust of what was previously a
legitimate abandonment or donation and now risks becoming property. Furthermore,
the sharing of information and samples without consent between labs, across
borders and their use for other purposes has undermined public trust.

Lest this portrait of ethical considerations paints too negative a picture of the
present and future avenues of molecular biology and of radiation studies, it is
important to note that on both the provincial and national level, ELSI (ethical,
legal and social issues) projects are finally deemed worthy of funding from both
the social sciences and medical and pure sciences communities funding. In this
regard, the Canadian genome programme has the highest percentage record for ELSI
funding in the world. In addition to grants for multidisciplinary research, the
MELSI committee of CGAT has held a forum on the economic impact of the new
genetic tests on Canada's health care system and another on the role of the media
and genetic testing. It is also preparing policy guidelines for population
screening.

On an international level, the American ELSI programme and the ESLA committee of
the European Economic Commission are moving towards policy positions to guide
national and state.legislators on topics such as gene therapy and insurance. The
ethics committee of the International Human Genome Project (HUGO) is preparing
guidelines for international collaborative research and for the controversial
Biodiversity project. The International Bioethics Committee of UNESCO is pre-
paring a Declaration on the Protection of the Human Genome for 1998, fifty years
after the Universal Declaration on the Rights of Man. From "Man" to "Human
Genome" then, the ethical, social, legal and political considerations have turned
to the very "stuff" of which we are made.


