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EXECUTIVE SUMMARY
INTRODUCTION

The multitude of recent and anticipated research developments in the fields of 
genetic information and genetic technologies hold out the potential to fundamental-
ly re-define medicine within the lifetime of many Canadians. 

Even as jurisdictions collectively focus attention on how best to manage healthcare
today, we must also retain our focus on the future, on addressing how we modernize
and renew. Sustaining healthcare must also be about retaining and strengthening our
capacity to innovate and lead.  In this regard, the research breakthroughs in human
genetics will come to play an increasingly important role, a role, which if appropriately
managed, promises much for both healthcare and society in general.  

This future role is one for which our jurisdictions can and must take bold steps, in the
present, to begin to prepare. In anticipating and attempting to chart the course that
genetics will take healthcare and society, Canada would not be alone.

Jurisdictions around the world are currently working to understand and address the
social, legal, ethical and policy challenges presented by new genetic breakthroughs. 

Canadian researchers have already played significant roles in the international efforts
to decode the human genome and bring forward new interventions in the field of med-
ical genetics. So too, in the Canadian biotechnology sector, major breakthroughs are
being pursued. 

It is estimated that 60% of Canadians will experience a disease with some form of
genetic component during their lifetime. Genetic technologies hold out the potential
to help a large majority of Canadians.

Governments, at both the federal and provincial/territorial levels, must now match the
determination and success of the efforts in science with an equal resolve to begin to
understand and address the ethical, legal, social and health-system implications of
new developments in genetics. Canada must not lose any more time in putting in place
appropriate frameworks to assist both healthcare and society in general to adequately
prepare for the changes ahead.  As the Saskatchewan Health Services Utilization and
Research Commission rightly noted:

“ We have a window of opportunity in which to act while things are still in a man-
ageable scale. By working now to establish the necessary policies and institute the
required changes in the health system, we can ensure that the inevitable growth
in genetic testing proceeds in accordance with scientific evidence and in a way that
enables us to reap its full potential.”1

This is sound advice, which concurs with the expert opinion that has been provided in
Ontario by the Ontario Advisory Committee on New Predictive Genetic Technologies.  

For while there is much hope, new breakthroughs in genetics also carry many risks. 
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HIGHLIGHTS

This report details a range of areas for possible action, on which jurisdictions might
choose to act in concert to better prepare both healthcare and society for the impact
of genetics.  These are:

INTERJURISDICTIONAL FRAMEWORK:

This report is a call for the development of a shared vision across jurisdictions and for
the development of shared resources. In short, it is a call for a comprehensive, patient-
centred framework to assist jurisdictions in maximizing the benefits offered by new
technologies and to set paths for collaborative work to better understand and address
the risks. 

A comprehensive framework, if developed, could help move Canada and all provinces
and territories into the forefront of preparing for the impact of genetics. This prepara-
tion will need to take several forms. There is a strong need for greater public engage-
ment, for increased capacity in our health system to incorporate change, and for exam-
ining new ways in which we regulate and protect. 

PUBLIC EDUCATION AND ENGAGEMENT: 

The report outlines the growing need for public engagement and education on mat-
ters concerning genetics in healthcare. The report suggests a range of steps to better
prepare. These might include reviewing existing school curricula, increasing coordi-
nation and intensity of public education activities in genetics and developing multi-
sectoral approaches to ensure that accurate and credible information is made avail-
able.

PROFESSIONAL EDUCATION:

The report notes the need for increasing training in medical genetics for a range of
healthcare providers as an essential preparatory step to meeting the challenges of
incorporating new technologies.  The report suggests cross-jurisdictional coordination
and partnerships with appropriate professional associations to advance health profes-
sional education.

GENETIC TECHNOLOGY ASSESSMENT:

The report notes the rising rate of commercial development in genetics and the need
for all jurisdictions to have access to high quality, objective health technology assess-
ment and health economic analysis in the genetics field. The report proposes new
capacity be added making this information available to all jurisdictions. 
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SERVICE DELIVERY: QUALITY CONTROL:

The report notes that additional standards and review processes may be required to
deal with new testing methodologies and approaches. It is suggested that building on
existing capacity and expertise, a framework for quality control be developed for juris-
dictions to use where possible, to avoid duplication and divergent standards. The issue
of kit and home-based testing through direct-to-consumer advertising is examined and
the federal government is called on to examine the existing review process and 
develop information sharing capacity regarding these developments. 

SERVICE DELIVERY: HUMAN RESOURCES:

Noting the potentially significant increases in genetic testing coming in the near term,
the report states that jurisdictions will require improved capabilities to track and proj-
ect future needs. Given international competition that will exist in the area of human
genetics, the report suggests coordinated approaches to health human resource plan-
ning in this field. 

PRIVACY, DISABILITY AND DISCRIMINATION:

Ensuring the appropriate involvement of the disabled community in decision-making
regarding genetic testing and research is presented as an important factor in helping
society negotiate the boundaries of ethical treatment. The report also notes growing
concern with regard to potential uses of genetic information and proposes jurisdic-
tions work to put in place appropriate protections particularly in the areas of insur-
ance and employment. 

PATENT REFORM:

The report notes the recent call by the federal Standing Committee on Health for a
complete ban on gene patents. Recognizing the role of the biotechnology sector in pro-
moting innovation, the report does not support a ban, but instead calls for a compre-
hensive review of the federal Patent Act providing a range of concrete proposals such as
the introduction of an opposition period, additional infringement protection for
healthcare providers, tightening utility requirements and restricting broad-based
patents. 
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OVERSIGHT AND REGULATION: INTERJURISDICTIONAL
CO-ORDINATING BODY: 

The report urges governments to work together to ensure appropriate and comparable
quality standards are in place across all jurisdictions providing genetic testing includ-
ing; appropriate criteria for deciding when to test, monitoring processes for lab quali-
ty, protocols for ensuring appropriate counseling and support, and processes regard-
ing test reviews for accuracy and reliability.

The report notes the need for appropriate capacity to monitor trends in medical genet-
ics and assist all jurisdictions in addressing the ethical, legal and service delivery
issues they will face. Stressing the need for a coordinated approach, the report suggests
the possible creation of a human genetics commission to assist all jurisdictions.

The report also notes the importance of ensuring comparable quality assurance
regimes and standards are in place and urges jurisdictions to cooperate in developing
common approaches. In terms of federal review and approval processes, the report
stresses the need for vigilance in the review and approval of new kit-based forms of
genetic tests. 

CO-ORDINATED AVAILABILITY OF TESTING:

Noting the increasing number of tests that will be available and the importance of
attempting to develop fair access, the report suggests that jurisdictions examine the
creation of protocols to help ensure access to testing for all residents.  The report notes
that with cooperation and good planning, the range of tests (especially for low-volume,
rarer conditions), could be improved by coordinated cross-jurisdictional delivery. 

SUPPORT FOR BIOTECH SECTOR:

The report notes the valuable contribution of the biotechnology sector to economic
growth and healthcare innovation and suggests that innovative measures taken in the
United Kingdom (UK) and the United States of America (USA) to spur biotechnology 
development may warrant study by jurisdictions. 

THE POTENTIAL IMPACT ON COSTS:

The report notes that the growth in genetic-based medicine will necessitate many
changes in healthcare and delivery at the individual and system level and that these
changes will be associated with costs. The report notes that estimating the economic
impacts of genetic technologies is complex and far from straightforward. The cost
implications of the test itself is only one component of overall system costs and in
many cases is minor compared to the cost for surveillance, prevention and treatment.
The report notes that wise policy choices  can ensure that savings, where available, are
realized, and where cost increases come into play, the most value is obtained for the
resources devoted to genetic testing.
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THE ROAD AHEAD

By putting in place the components of this framework, the appropriate protections
and review mechanisms, by increasing educational efforts and preparing we can begin
to achieve two very important goals.

Firstly, we can equip all participants in the healthcare system with the tools and
knowledge which will increasingly be required to navigate what will become more
complex terrain in various fields. 

Secondly, we have the opportunity to build a climate in society where the general
understanding and acceptance of genetic innovation is increasingly shaped by rea-
soned consideration and a balance between the public and private good.

Such a process is, no doubt, a potentially difficult one. It is complex terrain and there
are strongly divergent interests. That said, Canadians need to know that action is being
taken, that jurisdictions will not simply adopt a wait and see approach. They need to
see that opportunities and challenges are being taken seriously and that we are work-
ing collectively to address them and prepare for the future. 

If sustaining healthcare means, as it must, maintaining and increasing our capacity to
integrate new technologies and offering to Canadians the most appropriate and
advanced healthcare that we can, then there is an urgent need for the healthcare sys-
tem to have access to the necessary resources to adapt. The report underlines the need
for federal action on a range of fronts, not the least of which must be ensuring that
our healthcare system is adequately resourced to keep pace with the benefits of med-
ical science as it continues to evolve.

At the August 2001 Premiers conference in Victoria, Ontario committed to produce a
report for Premiers on genetic patenting and the growing importance of genetic med-
icine for healthcare. This report is an attempt to canvass the critical factors at play and
highlight possible viable approaches for jurisdictions to collectively advance. 

During development of the steps required to implement a viable framework, tradi-
tional notions of health and healthcare will need to be examined, such as the poten-
tial of health care to gradually evolve from a schema informed primarily by ‘diagnose
and treat’ to a ‘detect and manage’ paradigm. A framework will also need to balance
the ‘right to know’ and the ‘right not to know’ and engage public perceptions of 
genetic tests as ‘definitive proof’ of having a condition versus the complex interplay
between genes, lifestyle and the environment. Ultimately the major question will be
how we balance individual benefit from emerging technologies with public afford-
ability.
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KEY THEMES
INTERJURISDICTIONAL FRAMEWORK

The framework called for in this report is not meant to be a rigidly prescriptive one. It
merely offers jurisdictions some markers – possible approaches that provinces, terri-
tories and the federal government might choose to take collectively to strengthen our
capacity to understand, incorporate and respond to the breakthroughs in genetic tech-
nology, while still maintaining the appropriate levers and supports at the provincial
and territorial level. The report therefore sets out a series of possible actions for con-
sideration and calls for further collaborative work on the part of governments,
providers, educators, patients and industry.

PUBLIC EDUCATION AND ENGAGEMENT

Citing both Canadian and International data, the report suggests that potentially
major demand and strong interest exists among the Canadian public for new genetic
technologies. This interest is however matched by individuals having a strong sense of
not being informed about progress in genetics and related implications (89% of
Ontarians polled in 2001 were very or somewhat interested in genetics while 71% indi-
cated however that they felt they knew only a little or nothing at all). 

This report notes that without a stronger capacity to engage the public in issues sur-
rounding genetics, there is a high degree of risk that patients may, in the future, be ill-
equipped to adequately assess the options available and thereby navigate, with confi-
dence through potentially difficult and complex choices. In particular, circumstances
will arise where treatments for conditions are simply not yet available, or where there
are complex interactions between genetic predisposition, lifestyle and environment
requiring the consumer to make well-informed choices and decisions. 

In society at large, without greater public awareness it will also be more challenging
for the biotech sector to build the confidence and awareness necessary for a greater,
more informed acceptance of the positive contributions that biotechnology can make
to Canadian society.  

This report notes the role of Genome Canada in promoting education and calls for
Industry and Health Ministers to work collaboratively with colleagues on a coordinat-
ed strategy for public education across jurisdictions recognizing this as a multisectoral
task. 
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PROFESSIONAL EDUCATION

A knowledge of genetics and the psychosocial aspects of care and treatment will
become increasingly important for a broad range of healthcare workers including fam-
ily physicians, nurses, pharmacists and non-genetic medical specialists. The report
calls for jurisdictions to establish a common approach to increasing the training
opportunities available at various levels for healthcare professionals in the field of
genetics, involving professional associations, industry, educational institutions and
bodies such as Human Genome Canada. 

The report suggests that this education is an essential preparation for the future and
should be coordinated between jurisdictions to ensure greater consistency and to avoid
jurisdictions overlapping and duplicating individual efforts. 

GENETIC TECHNOLOGY ASSESSMENT

High levels of public interest in new genetic breakthroughs, combined with the rapid
commercialization of genetic knowledge will undoubtedly mean that publicly funded
health systems will increasingly be required to evaluate claims and counter-claims
regarding new genetic technologies and new approaches to treatment. 

For all jurisdictions, the capacity to incorporate new genetic technologies in a respon-
sible and effective manner will require improving our collective capacity to assess,
evaluate and monitor the relative effectiveness and cost-impact of new genetic 
technologies relative to existing treatments and procedures.  

Without strengthened capacity, there is real risk that misleading, commercial mar-
keting entering Canada from other jurisdictions and via the Internet, combined with
the risk of possible premature commercialization could all play a very strong role in
influencing the types of tests and interventions which are available or indeed which
become publicly funded.

Building on the progress provinces and territories are making in more collaborative
pharmaceutical assessment, the report calls for the creation of a new and strength-
ened capacity for genetic technology assessment, including the potential for the 
creation of a new agency with specialized capacity to provide all jurisdictions with 
reliable, timely and objective analysis of new genetic technologies. 

The report notes the need to build upon the existing capacity scattered across a num-
ber of jurisdictions and the great advantage of avoiding duplication between jurisdic-
tions. 
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SERVICE DELIVERY: QUALITY CONTROL

There is a need for additional mechanisms and regulations for genetic technologies in
order to effectively monitor the quality of services provided.  Governments should
strive to put in place protections and appropriate testing protocols that jurisdictions
need to develop and maintain. As new testing methodologies develop, mechanisms
will be required to effectively monitor quality areas such as: 

• Testing criteria (under what guidelines and to whom should the test be offered?)

• The accuracy and reliability of the test (should the test be offered?)

• The relative benefit of a new test 

• The accuracy and reliability of laboratories conducting the test 

• Training of test personnel (are they qualified to perform their duties correctly?)

• The testing process (are patients giving informed consent?)

•  The availability or anticipated availability of appropriate treatments or 
interventions.

• The degree to which patients are receiving a full package of services (are patients
receiving adequate pre- and post-test counselling?)

The report notes that Canadians and our healthcare system will be impacted by the
possible rise in at-home tests and the availability of such tests over the internet. It is
suggested that federal standards for approval for review of such at- home tests be care-
fully examined and monitored to ensure that they adequately protect Canadians. It is
suggested that direct to consumer marketing of genetic testing should be clearly cir-
cumscribed if not entirely prohibited for certain forms of testing.

SERVICE DELIVERY: HUMAN RESOURCES

All jurisdictions have faced the significant challenge of ensuring an adequate 
supply and distribution of physicians, nurses and other health professionals in the
midst of an international shortage in many of these professions. 

With the anticipated rate of growth of genetic testing we must also face the challenge
of beginning to plan now for our human resource needs of the future. Genetics is an
international field, highly specialized and qualified, knowledgeable personnel are
highly sought after.  Geneticists, trained genetic laboratory personnel and genetic
counsellors are some of the specialists that are required in delivering services.  Genetic
counselling to assist patients in making difficult determinations about their care and
treatment will unquestionably be a field of increasing importance. All of  these spe-
cialties are already in relative short supply in jurisdictions currently providing genet-
ic testing. 
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This report calls for jurisdictions to put in place a shared plan for increasing our 
capacity to project future needs and to develop a cross-jurisdictional framework to
assist jurisdictions in obtaining the appropriate supply and distribution of the skilled
personnel that will increasingly be required as healthcare evolves while retaining the
valuable expertise that already exists in many jurisdictions. The report notes major
investments in genetic expansion that have already been made by jurisdictions such as
the United Kingdom and suggests that such advance planning must also be undertak-
en in Canada. 

PRIVACY, DISABILITY AND DISCRIMINATION

Personal health information is some of the most sensitive information about an indi-
vidual that there is. Genetic information is an obviously important component of per-
sonal health information, however, it is a form of information which also raises some
unique fears and concerns. Genetic tests reveal information not only about the indi-
vidual but about families. Technology will allow hundreds of tests to be carried out
simultaneously using a drop of blood or hair sample. The capacity to scan hundreds of
thousands of samples in minutes will make large-scale screening quite simple. Large
databases of genetic information can be created, some of which may exist outside
Canada.

The report notes the high levels of concern that exist regarding the possible uses of
genetic information by employers and the parallel questions that many Canadians
have about how genetic information might be used by insurers.  Likewise Canadians
need to be assured that data linking and the secondary uses of genetic information are
appropriately controlled.

The report outlines the potential for these types of concerns to create a climate which
impedes the use of genetic testing in healthcare and therefore the report underlines
the need for jurisdictions to take the necessary steps to ensure that appropriate pro-
tections are in place.

Many states in the U.S. and across Europe have already taken important steps to put in
place specific protections, either legislative or negotiated, to protect the privacy of
genetic information and prevent its misuse.  Some U.S. law specifies that genetic pre-
disposition will not be considered a pre-existing condition for group health insurance
plans. Innovative steps have been taken in the UK to develop voluntary moratoriums
on the collection of most forms of genetic information by insurers.  Canada, perhaps,
has not kept pace.  

Similarly, policy principles put forth by the U.K. Human Genetics Commission propose
that employees not be required to take genetic tests for employment and that genetic
test results should only be used if needed to assess current ability to perform a job safe-
ly or assess susceptibility to harm.
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The report therefore proposes that Canadian jurisdictions develop common or consis-
tent principles to govern the use of genetic information in employment and insurance
and proceed to take steps to appropriately enshrine these protections. 

Legislative and policy initiatives are required to protect the interests of children with
respect to genetic testing.

Furthermore, genetic breakthroughs carry with them the often exaggerated promise
of eliminating certain diseases or conditions. In assessing this promise, the report
states that serious consideration must be given to the ethical boundaries of treatment.
It is clear that gene technology should be used to assist people rather than to eliminate
diversity.

This report stresses the need for the involvement of people living with disabilities and
genetic conditions in the discussion of the boundaries of treatment.

PATENT REFORM 

Citing the extensive international debate around the practice of the patenting of
human genes and DNA, the report examines some of the unique challenges that gene
patenting might create. The report recognizes the role of the biotechnology sector in
the Canadian economy, the international agreements to which Canada is a party and
the important contributions made by the biotech sector to healthcare innovation. 

In attempting to think through the potential solutions available to both some of the
practical and systemic concerns that exist, this report suggests returning to the fun-
damental concept of the patent as a contract between society and the inventor.  In this
regard, while recognizing the important role patents play in protecting innovation,
the report suggests that society must also have a role in determining the terms of that
contract. 

The report notes that there are three main directions Canada can choose to take. 

The first approach is that which has been recommended by the Federal Standing
Committee on Health. In December 2001, this committee called for a complete ban on
gene patenting.  

The second is to simply retain the status quo.  As Canada already lacks a number of pro-
tective measures that exist in other jurisdictions, standing still, may, in effect, amount
to simply falling behind, both from the perspective of the biotechnology sector and in
terms of meeting the concerns of the public at large. 

The third approach called for in the report is the more complex and more challenging
but ultimately a more appropriate route to take. Acknowledging the work of the
Canadian Biotechnology Advisory Committee and drawing on recent experience in the
European community, the report calls for the undertaking of a rigorous review of how
and in what form patents should be granted on human genetic material and presents
a range of options for putting in place more appropriate balances and protections. This
would include an examination of issues associated with stem cell and sub-gene
patents.
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In Canada, the Patent Act is under federal jurisdiction. Working with provinces, terri-
tories, industry, consumers and other interested stakeholders, the federal government
should review the Patent Act and the associated processes and supports involved in the
patent procedure. In undertaking this review, the federal government should consider
the following approaches:

CLEAR PROTECTION FOR RESEARCH AND CLINICAL 
NON-COMMERCIAL USE

The report notes the need for clear and unambiguous protection from patent infringe-
ment liability for healthcare providers and researchers working on genetic materials,
which may be patented. The report also notes existing research exclusions in the Patent
Act but notes the need to strengthen this approach in order to ensure that individuals
whose research work may eventually have a commercial application are not effective-
ly blocked by patent from pursuing improved techniques.

IMPLEMENTING CLEAR AND MODERN STANDARDS 

The report notes the extensive work undertaken by the U.S. Patent Office to increase
utility standards, provide training and interpretive manuals to staff on gene patents
and suggests that this step is overdue in Canada. The report also notes that training
and interpretive resources are required by both industry and the public as a clear
guide to the practices and criteria employed. The report urges immediate action in this
regard.

CLARIFY DEFINITION OF PATENTABLE SUBJECT MATTER

Noting that a patent on a gene is unique in that in certain cases genetic materials can
be found to have multiple uses in different combinations, the report suggests that the
patenting of “concepts” or general, non-specific utilities, is highly problematic and
could potentially result in a direct or indirect block to research and development. The
report suggests the need for narrowing the subject matter for which genetic material
can be patented including the identification of specific uses and the examination of
sub-gene and stem cell patents. 

METHODS OF MEDICAL TREATMENT

The report cites the fact that methods of medical treatment (e.g. new surgical tech-
niques) are not patentable in Canada and suggests that this exclusion be extended to
the use of genetic materials in diagnosis. Different diagnostic technologies themselves
would still under this approach be patentable, but the simple use of patented genetic
materials in diagnosis per se would not expose a clinician to liability. 
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ORDRE PUBLIC/ MORALITY

The report notes the presence of an ordre public/morality provision in the patent leg-
islation of a number of countries and its inclusion in the European Directive on Legal
Protections for Biotechnology.  The report draws upon recent research breakthroughs
in stem cell research and human cloning and illustrates that patents in many areas of
stem cell manipulation have already been sought. The report therefore suggests that
the inclusion of a comparable ordre public/morality provision in Canadian patent law
may be a valuable tool to limit patents on processes or procedures, which are deemed
contrary to Canadian morality or ethics.

OPPOSITION PERIOD AND APPEALS COURT 

The current practice of the European Patent Office is to have a nine month opposition 
period that can be utilized by individuals or agencies seeking to challenge the scope,
content or validity of a newly granted genetic patent. The report also notes that this
opposition process is not court based, is inexpensive and co-exists with a patent
approval process significantly more expeditious than Canada’s.  The report notes the
value of the opposition procedure in promoting transparency in the patent granting
process and suggests the introduction of such a process in Canada be considered. A 
specialized court to handle the appeals of the Patent Office’s decisions and to 
adjudicate in matters of gene patent validity and infringement should be considered.

COMPULSORY LICENSING

The Ministerial Conference of the World Trade Organization in Doha, Qatar in
November, 2001 stated that nations should be able to take measures “to protect public
health and in particular, to promote access to medicines for all.” The Ministers also
stated that countries have the right to determine the grounds upon which they grant
compulsory licenses. This concept must include providing access to the diagnostic 
procedures necessary to determine when and which medicines to provide. The federal
government should consider compulsory licensing of patents relating to the provision
of genetic diagnostic and screening tests, granted by the Commissioner of Patents in
return for a reasonable royalty fee.

The goal of any patent reforms should be to uphold the beneficial aspects of patent law
(e.g. encouraging research, invention and innovation) while ensuring a better balance
between private and public interests with appropriate transparency and rigour.
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INTERJURISDICTIONAL CO-ORDINATING BODY

The greater incorporation of genetic technologies and the breakthroughs of genetic
research into both healthcare and society will not be without significant challenges.
This report suggests that the changes will not happen overnight, but sporadically 
and incrementally, leaving jurisdictions with the choice to either simply adopt a reac-
tive role, moving from one challenge to another, in isolation, or to adopt a more 
co-ordinated forward-looking approach.

In making this assessment, the report examines models that have been adopted in
other countries to examine the role of genetics in society and calls upon Canadian
jurisdictions to consider the possible creation of a broad-based Human Genetics
Commission with the responsibility to co-ordinate expertise from across jurisdictions
and sectors and to assist all governments in better tracking and anticipating forth-
coming healthcare advances. 

Such a body might also be charged with assisting jurisdictions in monitoring the
impact of genetic testing and treatments, examining the ethical and legal challenges
that may arise unique to healthcare, and reviewing the implications for healthcare
delivery from both a patient and system perspective. All provinces and territories
would also benefit from the creation of a forum within which capacity can be shared
across jurisdictions. This body might also potentially house much needed new capaci-
ty in genetic technology assessment which could be available to all jurisdictions. 

CO-ORDINATED AVAILABILITY OF TESTING

Beyond the evaluation of emerging genetic technologies, owing to their highly spe-
cialized nature, the report suggests that provinces and territories begin to examine
how best to more formally co-ordinate the delivery of certain forms of genetic testing. 

In this case, the report envisages more formalized co-ordinated delivery systems for
genetic testing which crosses jurisdictions.  Increasing co-ordination would not only
allow for greater specialization but would offer a rational approach to addressing rarer
genetic conditions, for which the numbers of tests required may be too limited for one
jurisdiction to justify putting in place the necessary capacity. 

This process in the medium term could potentially allow for Canadians in all parts of
the country to benefit from improved access to a broader range of tests at a lower cost
than the gradual evolution of disconnected systems. The report suggests Health
Ministers examine the availability of testing now and the protocols that might be
required to build more co-ordinated systems.   
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SUPPORT FOR THE BIOTECH SECTOR

Canada’s biotechnology sector is a vibrant contributor to the growth of the Canadian
economy in terms of jobs, research and investment. The report outlines the capacity
for Canada to continue its leadership in biotechnology and suggests approaches wor-
thy of study by the federal government and other jurisdictions to help sustain and pro-
mote growth in the biotech sector. Approaches taken by other jurisdictions such as the
United Kingdom and a number of U.S. states, including the promotion of research
clusters and development zones require consideration for their greater application to
biotechnology in Canada. 

THE POTENTIAL IMPACT ON COSTS

The growth in genetic-based medicine will necessitate many changes in healthcare and
delivery at the individual and system level. Further understanding of genetics will
prompt the development of new diagnostic and treatment models. Such services may
include population-based or individual screening for specific disorders, presympto-
matic medical therapies and ways to meet the challenges of greater precision in diag-
nostic techniques. Understanding the psychological effects of this knowledge on indi-
vidual health and appropriate counselling will also become an increasingly important
component of medical care and treatment. Canadian healthcare systems will need to
offer the possibility of earlier detection of disease and enable doctors to focus on pre-
vention as well as treatment of disease through models developed from genetic dis-
coveries.

The report clearly notes that short term demand for genetic testing will be extremely
strong. Noting the increased utilization that has been seen of tests currently available
and the considerable number of tests anticipated to become available, the short-to
- medium term cost pressures will be potentially significant. 

It is also the case that for many of the tests for which there will be strong public
demand, predictive genetic tests, by and large the newer forms of testing, will not sim-
ply replace existing tests, but will often co-exist with existing tests. Unless carefully
controlled, the availability of at-home kits could also indirectly have a major impact on
costs for the publicly funded healthcare system. 

As such, there is some risk that provinces and territories could see a wide range of new
predictive genetic tests emerge for which the costs may be relatively high and the pos-
sible impact on health highly variable. While some testing will undoubtedly offer
opportunities for more effective interventions and earlier treatment, the positive
effects will likely take several years to be felt while the costs will need to be borne in
the short-to-medium term. In many cases, the cost of the test itself will only be the ‘tip
of the iceberg’. 
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Separate from new genetic tests are the breakthroughs in pharmacogenetics which
will see increasingly individualized treatments evolving based upon genotyping (using
genetic information to understand the responsiveness of individuals to different forms
of medication). This form of drug development has many positive aspects, not the least
of which will be the possibility to reduce the high human and financial toll from
adverse drug reactions. That said, the costs can be anticipated to be large in the 
short-to-medium term as the research and development investments that have gone
into the creation of so called “smart-drugs” are high and industry will be looking to
recoup costs. 

Gene therapies, genetics, proteomics and DNA microchip technology also hold 
significant future promise as well as raising significant potential ethical and financial
considerations. Again, the health economic benefits accruing from new and emerging
technological contributions may prove to be extremely hard to realize in the 
short-to-medium term, while the short-to-medium term costs of providing access to
these innovations will be high. 

Strengthened training and staffing to ensure appropriate genetic expertise in the
health system is essential if healthcare is to be equipped to rapidly and effectively
incorporate new techniques. This training will require cross-jurisdictional coordina-
tion and financial support if it is to have the reach and impact required. 

If sustaining healthcare means, as it must, maintaining and increasing our capacity to
integrate new technologies and offering to Canadians the most appropriate and
advanced healthcare that we can, then there is an urgent need for the healthcare sys-
tem to have access to the necessary resources to adapt. The report underlines the need
for federal action on a range of fronts, not the least of which must be ensuring that
our healthcare system is adequately resourced to keep pace with the benefits of med-
ical science as it continues to evolve. 
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CONCLUSION

The acceleration of genetic research over the past decade has opened up a new realm
of possibilities for human health and wellness. Healthcare in Canada and around the
world will eventually be transformed in many ways by the breakthroughs that even a
decade ago few of us could have foreseen. 

Governments have much to contribute to preparing society and preparing healthcare
to be positioned to draw upon the best of genetic medicine while putting in place the
necessary checks and balances which can assist in limiting the risks that undoubtedly
come with this terrain. 

Building on the tremendous progress that has been made by Canadian researchers in
the decoding of the human genome, Canada must now set a goal of not simply hous-
ing groundbreaking science, but preparing society to appropriately harness such inno-
vation. 

This report has sought to provide a series of markers to assist all jurisdictions in com-
ing to terms with their own unique challenges and issues in a manner which allows
them to draw upon the experience and expertise of others. 

We call on the federal government to play a critical role in supporting this process, in
recognizing and acting upon areas of change which are required, but also to give full
consideration to the enormity of some of the challenges that healthcare will face as we
attempt to re-shape the skills, methods and tools required for the most advanced forms
of medicine.  

This report is intended to generate discussion and dialogue and to offer some suggest-
ed routes for us to take – in the end, the final product will be what jurisdictions choose
to make it.  The hard work lies ahead. 

The full list of actions proposed in the report are set out below, more detail on each of
the recommendations can, however, be found in the final section of the report. 
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RECOMMENDATIONS FOR POSSIBLE ACTIONS:

CROSS-JURISDICTIONAL FRAMEWORK

1. Task Health Ministers in conjunction with appropriate colleagues to develop a compre-
hensive cross-jurisdictional framework on human genetics and healthcare. The frame-
work should be patient-centred and take into consideration the social, legal, ethical,
financial and health system implementation issues raised by the increasing role of
genetic breakthroughs in healthcare. 

The goal of a comprehensive framework would be to undertake in a co-ordinated man-
ner a wide range of specific actions designed to maximize the ability of the Canadian
health system to utlilize the breakthroughs offered by new genetic research in an
informed and forward looking manner.  

Such a framework should encompass:

a) Co-ordinated and intensified public engagement on the role of genetics in 
healthcare. 

b) Increased opportunities for the education and training of health professionals in
genetics and new genetic medicine. 

c) Strengthened shared capacity in health technology assessment and health econom-
ic analysis for genetics.

d) Developing appropriate shared quality control mechanisms (testing protocols, labo-
ratory and test evaluation mechanisms, appropriate consumer protections).

e) Developing common increased capacity in health human resource planning for
genetics and putting in place a shared multi-year plan for genetic expertise in the
health system. 

f)  Developing the common principles to underpin privacy, disability and discrimina-
tion protections regarding the use of genetic information particularly in the
employment and insurance fields.

g) Examining comprehensive patent reform and reform to the patenting processes for
human genetic materials.

h) The establishment of a cross-jurisdictional co-ordinating body to provide assistance
and expertise to all jurisdictions (Human Genetics Commission).

i) Putting in place the basis for a co-ordinated shared delivery system for genetic test-
ing across jurisdictions.

j) Support for innovative biotechnology sector through continued examination of
international best practices for supporting strength and growth in this sector.
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PUBLIC EDUCATION AND ENGAGEMENT

2. Task Health and Industry/Economic Development Ministers in conjunction with other
appropriate colleagues to participate in drawing up an interjurisdictional framework
for public education in genetics and biotechnology for future consideration. Such a
framework might examine contributions that could be made by a variety of sectors and
existing agencies and determine the steps best taken to maximise information sharing
and coordination.

PROFESSIONAL EDUCATION

3. Provincial and territorial Health Ministers through appropriate channels and drawing
upon colleagues from other sectors as required could begin by undertaking a “census”
of where we are now and from this point on, with federal cooperation and financial 
support and in conjunction with appropriate professional agencies, set out a series of
key targets for improving the training and educational opportunities available to our
healthcare workers.  The goal would be to develop a multi-year framework for increas-
ing these skills and training opportunities.

GENETIC TECHNOLOGY ASSESSMENT

4. Building on the progress being made by Health Ministers regarding collaborative phar-
maceutical assessments, provincial and territorial Health Ministers could be tasked
with establishing a workplan, objectives and timeframe for developing optimum cur-
rent and future collaborative capacity in genetic technology and testing assessment and
evaluation. Such a collaborative process should receive at least partial federal funding
and be available to all jurisdictions. Assessment would include economic evidence rela-
tive to cost-benefit and medical efficacy studies being conducted both pre and post test
approval.

5. Provinces and territories might also wish to task Health Ministers with examining the
feasibility of “conditional approvals” on certain testing where sufficient evidence is not
yet in place to allow a complete determination of the direct and indirect implications of
test coverage. 

SERVICE DELIVERY: QUALITY CONTROL

6. Health Ministers could be tasked with establishing a common framework for quality
control in genetic testing to be utilized to the extent possible across all jurisdictions.
Such a framework which could include testing criteria and standards, should build
upon existing capacity and expertise and avoid, to the extent possible, duplication and
divergent standards. 

7. Provinces and territories could assess with Health Canada and Industry Canada existing
review processes and develop an information sharing capacity regarding new develop-
ments in kit and at-home based testing in this regard. 
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8. Provinces and territories could also call on the federal government to ensure that direct
to consumer marketing of genetic testing should at minimum be clearly circumscribed
if not entirely prohibited for certain forms of testing.

SERVICE DELIVERY: HUMAN RESOURCES

9. Health Ministers could be tasked to use appropriate existing mechanisms such as the
Advisory Committee on Health Human Resources (ACHHR), and where, appropriate 
drawing in Education Ministers to undertake a comprehensive review of existing and
projected health human resource needs in the field of medical genetics. Health
Ministers could be tasked to develop a medium range plan with the goal of providing
an adequate and appropriately distributed supply of genetic expertise to residents of all
jurisdictions. 

10. Health Ministers might also be tasked with ensuring that ongoing independent capaci-
ty is in place to deliver independent quantitative analysis on supply, distribution and
forecasted requirements of specialized skills in genetics (geneticists, laboratory expert-
ise, counsellors).

PRIVACY, DISCRIMINATION AND DISABILITY

11. Health Ministers could be tasked in collaboration with appropriate colleagues with
developing a set of principles to govern the use of genetic information in the insurance
and employment fields.  These principles might then be used to either inform appro-
priate provincial activities or form the basis of legislation or alternate action if such a
measure is deemed to be required.  

12. Health Ministers might also be tasked with determining appropriate mechanisms to
ensure the involvement of people with disabilities in discussing the establishment of
future parameters for genetic testing in healthcare.
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PATENT REFORMS

13. Working with governments, industry, researchers, patient groups and other stakehold-
ers, the federal government should review the Patent Act as it pertains to gene patents.
It is important to stress, that with appropriate balance a framework can be created that
honours Canada’s international agreements, protects healthcare institutions and
providers while preserving the spur to innovation that the patent system is seen as offer-
ing in genetic research. The goal of the review should be modernization of the Act to
achieve the objective of a fair and transparent patent review and approval process. This
process should recognize the role of gene patents in supporting industry, but put in
place appropriate safeguards and protections for healthcare, medical practitioners and
researchers. Possible goals to direct the review would include: 

a) Ensuring that appropriate protections are put in place to protect healthcare profes-
sionals and institutions, when using genetic materials in research or the provision
of care, from legal action or the threat of legal action pertaining to patented genes
or DNA sequences.  This approach would therefore allow the continued use of dif-
ferent forms of testing (and their patenting) and different interventions each using
some or all of the same gene or DNA sequence, but would not allow one gene patent
to, in effect, control future subsequent medical use of that gene sequence or portion
thereof. 

b) Developing new patent office guidelines, procedures and training materials with
regards to genetic patents, clear guidelines must be spelled out providing direction
regarding novelty, non-obviousness and utility as they pertain to the issuing of
genetic patents. Particular attention must be paid in this regard to Single Nucleotide
Polymorphisms (SNP) and Expressed Sequence Tags (EST) patenting and include a
determination as to whether and under what conditions these sub-gene patents
might be granted.

c) Clearly defining the patentable subject matter to exclude broad-based genetic
patents covering multiple potential uses and limit patents to clear and well-defined
specific uses.

d) Clarifying the “experimental use” and “clinical non-commercial use” exceptions 
in the Patent Act to clearly indicate that non-commercial clinical use of patented 
genetic material and general research use of patented material are excluded. 

e) Expanding the “methods of medical treatment” exclusion in the Patent Act to put
in place explicit liability protections for medical practitioners and institutions for
providing publicly funded medical services in the field of genetics including diag-
nostic genetic services using patented materials.

f) In light of recent developments in human cloning and moves in other jurisdictions
to patent stem cell processes pertaining to the production of human organs, we
would urge the federal government to consider adopting a public ordre morality
clause within the Canadian Patent Act. Such a mechanism appropriately modified
from the European experience would grant the Commissioner of Patents the ability
to reject patents on processes, products and techniques which are deemed to violate
Canadian morals and ethics. Such a power does not currently exist.
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g) Introducing an opposition period of nine months upon issuance of a new gene
patent, based on the current European Patent Office model, to allow interested and
affected parties to bring forward reasons for which the content, scope or validity of
the patent should be reviewed. 

h) Revising the compulsory licensing provisions in the Patent Act to cover genetic diag-
nostic and screening tests in the public healthcare system, thereby allowing the
Commissioner the power to grant a compulsory license and to set an appropriate
royalty rate after engaging appropriate industry and health sector expertise, if
required, but without prior negotiation with the patentee.

i) Examining the creation of a specialized court to handle appeals of the
Commissioner’s decisions and to adjudicate in matters of patent validity and
infringement.

INTERJURISDICTIONAL CO-ORDINATING BODY

14. Task Health Ministers with developing a draft terms of reference for a possible genetics
Commission, setting out reporting relationships, core goals and objectives and role and
responsibility vis-à-vis provincial resources and committees.  The Ministers might also
be tasked with determining appropriate funding sources for such an initiative, includ-
ing federal resourcing as an option.  This information could be brought forward to
Premiers at a later date for decision.

15. Task Health Ministers with undertaking the groundwork required to promote a coordi-
nated cross-jurisdictional approach to genetic testing. This task could begin with a
detailed review of the types and forms of testing that are currently being undertaken by
different jurisdictions and the setting out of some key principles and objectives that
might form a future framework. 

SUPPORT FOR BIOTECHNOLOGY SECTOR

16. Task Industry Ministers to explore priority areas to strengthen the biotechnology sector
through a number of innovative means such as:

• Examining the support to companies in the area of life sciences to encourage
research, development and innovation.  Such support could include increased fund-
ing for research and development, tax and investment incentives.

• Continuing the practice of providing special federal funding for the regulation of
biotechnology after 2002-2003 to provide resources for the anticipated 500 fold
increase in biotechnology applications over the next decade.

• Adapting the delivery of intellectual property services provided by the Canadian
Intellectual Property Office (CIPO) to provide a sound, predictable intellectual prop-
erty environment.

• Involving the biotechnology industry representatives in discussions to ensure that
CIPO provides globally competitve services for biotechnology patenting.
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Although direct to consumer advertising is prohibited in Canada for prescription med-
ications and professional services, it seeps in from US television stations and print
media and is freely available on the internet.  Direct patient marketing in the area of
genetic testing and screening has a serious potential to undermine the beneficial
impact of provider education and the provision of counselling, effectively breaking the
important link between the test and the overall health system.

As economists from the Centre of Health Economies and Policy Analysis (CHEPA) have
rightly noted:

One determinant of behavioural and health responses will be how the benefits and costs of test-
ing, and ultimately of treatments, are communicated to the public, and to practitioners. Unlike
most non-genetic screening services, for-profit corporations now hold exclusive patents on many
genetic testing technologies. This affects not only the cost of the tests themselves, but also the
way that genetic testing is portrayed to providers, and the general public.82

In the U.S., genetic services are already being marketed directly to the public.  Harvard
Pilgrim healthcare, for example, provides a team of physicians and counsellors with
expertise in genetics who offer consultation, counselling, testing, support groups, edu-
cation and referral.83 In Canada, a private genetic testing clinic based in Saskatchewan
had, for about $1,500 been offering customers a profile of their predisposition to dis-
eases such as cancer, heart disease and Alzheimers disease.84 

It is expected that advertising surrounding genetic technologies will soon become an
increasing part of the medical landscape.  Direct to consumer advertising may come to
play an important role in influencing the adoption and demand for genetic services.
Furthermore, if genetic tests are not offered through conventional genetic programs,
with  appropriate counselling and support, and instead become more and more avail-
able as “at-home” kits, significant policy considerations could arise regarding not only
the quality of testing available, but the appropriateness of the testing with no formal
requirement of patient education or risk management advice.85

An example of some of the information contained on websites where individuals are provided the
option of directly sending a sample of their blood to a facility for genetic testing. 
Sending samples is easy.  The kit is easy to use and there is no charge.  
It requires only a small amount of blood.

The kit contains the following items:
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• 1 tube to put your blood in
• 1 container to hold the tube for shipping
• 1 form for you to fill out to request your tests
• 1 form for you to sign that gives your consent 

for testing

• 1 form with instructions
• 1 form that contains billing and cost information
• 1 Express Mail form with pre-printed information
• 1 special genetics pencil



4.3 PAYMENT

Who will pay for the genetic testing the public appears to want? Ipsos-Reid research in
Ontario86 found that 43% of adults stated that the provincial healthcare plan should
pay all of the costs for all genetic testing.  However, follow-up questions found that con-
sumers also distinguished between different types of tests.  The majority thought the
provincial healthcare plan should pay all of the costs for testing for such disease as
cancer (64%), Cystic Fibrosis (60%) and mental illness such as Schizophrenia (54%), as
well as any tests recommended by a doctor (63%).  Support was much lower for tests 
for illnesses that effect only a small number of people (only 39% believed that the
provincial healthcare plan should cover all of the costs), associated with testing for 
alcoholism (24%) or tests that individuals themselves want to have done (13%).

4.4 PUBLIC ENGAGEMENT

As genetic testing becomes more common, in whatever form it eventually takes, pub-
lic engagement and education becomes increasingly important.  Effective and special-
ized communications will be increasingly required to bridge the gap between the dif-
fering perspectives, understandings and language routinely used by genetics “experts”
(e.g. clinicians and scientists) and the manner in which many in the public perceive
both genetics and the nature of such vague concepts as “relative risk.” 

Below is a chart illustrating the general nature of the divide that sometimes exists
between the perceptions of genetics and risk in the public mind and the approach to
the science often employed by practitioners. 

THE TWO LANGUAGES OF RISK ASSESSMENT 87

Expert Public  

Approach is scientific Approach is intuitive  

Comfortable with probabilities and percentages  Comfortable with dichotomy (yes/no)  

Goal is to establish acceptable risk Goal is to establish safety  

Accepts that knowledge is always changing Wants a definitive answer (is it or isn’t it?) 

Considers events in terms of comparative risk Interested only in current situation 
(discrete events)  

Deals at level of population averages Concerned with personal consequences  

“A death is a death” “It matters how we die”  

If scientific communication with the public is missing or ineffective, a risk informa-
tion vacuum will develop.  This vacuum will not be left empty for long. In the era of
day trading on the stock market, many thousands of people are trying to make sense
of all types of complex financial data and economic indicators.  Consumers who want
to be involved with their health as much as their finances, will not hesitate to tackle
learning about the human genome.   Over time, media reports, the research of edu-
cated, active consumers, the perspective of interest groups and intuitively-based fears
will combine to fill the information vacuum.  A consensus in public opinion may
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emerge – one that may, or may not, be accurate or informed.  At this point, changing
public opinion, even in the face of scientific fact, may become difficult or costly – or
even impossible.  

It is important that the Canadian public be engaged and educated about genetics and
genetic testing and their risks and benefits.  This engagement is critical if rational 
decisions are to be made about the uses and financing of these services, and can not
be left to chance or interest groups.   This function is, in fact, part of the mandate of
Genome Canada (“Effectively communicate the results of genomics research to the
public, thereby helping Canadians to understand the relative risks and rewards of this
type of research”).88 However, the task of education cannot rest with one institution
alone if it is to be at all effective. As polling routinely reveals, the gap between the
knowledge that Canadians currently have about genetics combined with the obvious
desire to access new testing will require a rigorous and organized approach involving
health professionals, governments and the biotech sector to be effective. 

In the U.K., the Nuffield Trust Genetic Scenario Project89 has long recognized the need
for concerted efforts to raise the level of genetic literacy among the general public.   Its
recommendations have included:

• Governments should set an open and wide-ranging agenda for discussion about
current and future developments in genetics;

• Incorporate education on genetics into school curricula (e.g. elementary and sec-
ondary schools, as well as all relevant university disciplines);

• Incorporate the concept of statistical risk into school curricula.  The public finds
the concept of risk difficult and confusing and clinicians are often poor at explain-
ing it to their patients.  For example, numerical explanations often mean very lit-
tle to the public and decisions are often influenced by how the information is
framed (e.g. you have a 10% chance of dying versus you have a 90% chance of living;
is a 10% chance of dying within a period of 15 years positioned as high or low?)

• Establish and implement a strategy for the promotion of genetic literacy.  This strat-
egy should consider how a concerted campaign might be mounted to raise public
understanding of genetics and the issues that surround personal risk.

Creation of effective public education on genetics and risk will require collaboration
between many parts of our society (e.g. government, industry, the media, education
and healthcare providers, agencies and institutions).  

A number of stakeholders should be involved (e.g. representatives from professional
organizations, pharmaceutical and biotechnology companies, schools, universities,
healthcare providers, the media and voluntary associations representing people affect-
ed by genetic diseases).  As with any form of public outreach, there is never one “magic
bullet” for public education. A number of approaches should be utilized.  These might
include modifying school curricula, media and public relations, public-awareness
building (e.g. advertising) and the creation and distribution of appropriate education-
al materials.
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55.  ECONOMIC IMPACTS

Genetic technologies will, in time, come to effect every sector of health, including the
public health system, consumers, payers, providers, and drug and technology develop-
ers.  The changes will follow four broad trends:

• The healthcare workforce and structure will face radical change in terms of
required skill sets as new technologies will require the new workforce to have 
additional knowledge and skills in a complex and rapidly growing field;

• Consumers will become better-educated and more assertive on matters concerning
health, effectively demanding access not only to new forms of testing but to the
benefits of pharmacogenomics;

• Many genetic technologies while offering promise of longer term savings through
better disease management but will in the short-to-medium term likely contribute
to the rising costs of healthcare;

• New regulations and policies will need to be enacted to govern the use and devel-
opment of genetic technologies.

According to the Canadian Institute for Health Information, healthcare spending in
Canada broke the $100 billion mark in 2001.  Over the last four years, healthcare spend-
ing has grown at annual rates of over 6.5%, a substantial increase over the early to mid-
1990s.  This growth largely reflects  increased spending by governments and in 2000-
2001 the percentage of private funding for healthcare actually declined slightly as a
proportion of the total.90

5.1  PARADIGM SHIFT

In a publicly funded system, any use of resources for genetic testing may impact on the
availability of resources for other health needs.  This is particularly true as most new
technologies tend, at least initially, not to replace but rather to complement other
existing techniques.  One of the latest breakthroughs in diagnostic imaging, the
Positron Emission Tomography (PET) scanner, tends to be used not wholly to replace a
conventional MRI or CT scan, but to perform a greater level of investigation on an 
individual who has already been screened using other techniques.  We can anticipate
that a number of genetic tests (especially certain predictive tests) will not wholly
replace existing tests but will co-exist with them. 

As new genetic tests come to market and practitioners and consumers demand access
to them, the capacity for provinces to undertake effective, co-ordinated and compre-
hensive health economic analysis on the new tests will be critical.  Without such objec-
tive and critical appraisal, it is highly likely that hype and lobbying regarding access to
new “breakthrough” tests and interventions will shape coverage of tests.  

About half of the increase in the cost of healthcare is generally thought to be attrib-
utable to the use and cost of new technologies.  As the technology develops (e.g. as the
DNA chip becomes cost effective and increasingly available) it is expected that the cost
of genetic testing will fall.  But the impact of genetics and biotechnology on the heath
care system will be felt in many different ways, arguably, the least of which may be the
cost of the test.
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Economists from the Centre for Health Economic Policy Analysis (CHEPA) make the 
following points:

“Where preventative therapies currently exist, genetic testing services may also be  promoted
by those selling these goods and services that could be seen as complementary to the genetic
test.  This has occurred in the case of non-genetic screening programs – e.g., bone-densitometry,
serum lipid testing – where specific companies selling drugs to manage those risk factors have
financial interest in promoting the screening programs themselves.  Current models of pharma-
cological disease management may evolve along with genetic testing, offering products and serv-
ices to the “market segment” created by those determined to be at greater than standard risk
of given illnesses.  In many cases, the cost of complementary treatments will exceed (possibly by
far) the cost of the genetic testing itself.”91

Proponents have argued that since the certain genetic tests are predictive, better pre-
vention could be practiced and healthcare costs, as a result, reduced.92 For certain
tests, this may be the case, however, it is a leap of logic to assume simply because a pre-
disposition to a certain disease or condition is identified that lifestyle changes will nat-
urally follow.  This is far from the case with conventional diagnostics.  One recent
Health Economic Study put it in these terms:

“The evaluation of preventative responses to genetic testing services (including pharmacological
disease management responses) is critical for determining the overall cost of genetic testing
service.  This task will not be easy. Clinical benefits from preventative products and services
consumed upon the identification of genetic susceptibility to many illnesses will not be observ-
able for many years in some cases decades.  As the time line involved becomes longer, the sav-
ings or health improvements required to justify ongoing costs of prevention must increase...
The costs of treating susceptible populations with such therapies will, nevertheless, add up over
time as we wait for evidence of long-term efficacy.”93
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Moreover, the most appropriate response to a certain test showing an elevated genetic
risk  of a certain disease or condition may well, in addition to certain lifestyle changes,
also take the form of pharmaceutical intervention.  In this case, the costs to the system
over the long term increase and potentially increase significantly.  This is especially
true when we consider  that predictive tests detect risk in many cases in the asympto-
matic individual, thereby potentially expanding the window of medical intervention
significantly.  Understanding the full implications for the costs of conventional treat-
ments in this paradigm will become increasingly important for health system planners
to understand.  As scientists from CHEPA have noted:

“The importance of the treatment or preventative therapy that follows genetic testing services
highlights a consideration regarding the funding of genetic testing services themselves.  The
cost of genetic testing itself may be outweighed by the costs related to services induced by the
test results.  Consequently, whether or not a test is provided publicly, much of the cost associat-
ed with goods and services complementary to the test will be born by the public system”.94

Certain forms of genetic testing may also actually increase the numbers and types of
conditions for which medical intervention is undertaken. Conditions or diseases that
were  previously untreatable and that  could rarely be identified, may increasingly, as
our capacity to both detect and predict risk of disease improves, actually come within
the scope of being manageable conditions for which treatment is available. Whether
and to what end such a macro-shift in healthcare takes place we can only speculate.  It
is, however, certainly within the boundaries of the possible. 

In addition, some have actually gone as far as to state that developments in biotech-
nology may help to increase our life span (some researchers have even estimated that
the average North American life span may extend to 95 years by 2050).  A population
in which more people live longer will naturally escalate the demand for healthcare
services,  which tend, as has been well documented, to be more heavily utilized as the
population ages.

Reshaping health human resource capacity to make optimal use of new genetic break-
throughs will carry significant  costs for our healthcare system. These costs will be felt
in a range of areas: 

• Hospitals, will need to develop new competencies in genetic technologies or form
alliances with centres that do.  Developing these competencies will potentially
require significant investment in both equipment and trained personnel.  At the
same time, these changes may also push hospitals to rethink their delivery sys-
tems, staffing and technological capabilities.
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• Training will become a major priority across a range of health specialties.  More
genetic specialists will be required and adequate recruitment and retention mech-
anisms will need to be put in place  by jurisdictions offering genetic testing. This
may become more pronounced as demand from the private sector and other juris-
dictions  attract a healthcare resource in short supply (geneticists).  This training
will also be important for family physicians, nurses and other healthcare providers.
As well, health systems and medical centres will have to adjust their own internal
educational and training programs and even reconfigure staffing to meet the
changing needs of gene-based medicine.

• Genetic counselling services and specialized laboratory services will need to be
expanded, not only to address the current demand for testing, but to adequately
meet future demand. 

• New mechanisms and in some cases new structures will likely be called for to over-
see the quality of laboratory testing, whether privately or publicly delivered.

5.2  HEALTH ECONOMIC ANALYSIS: CASE STUDIES 

In a report prepared by the Centre for Health Economics and Policy Analysis (CHEPA),
McMaster University,95 it is noted that the specific economic impact of a particular
new genetic test is not easily determined in advance and ultimately depends upon  a
complex interaction of a number of factors, such as:

• the test’s sensitivity (the probability that a test will be positive in a person with the
condition) and specificity (the probability that a test will be negative in someone
who does not have the condition);

• the quality (accuracy) of the testing process;

• how the test is used in the healthcare system; 

• the scope of screening programs based on the test;

• compared to current clinical practice, the test changes costs for testing, disease sur-
veillance, prevention and treatment (i.e. what each person does based on the infor-
mation provided by the genetic test).
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The following table summarizes the potential impact of genetic tests on types of
healthcare costs, depending upon a number of potential factors.  For example, the
table shows that if there were currently no diagnostic test for a condition, the intro-
duction of a genetic test would increase costs.  If a genetic test replaces a current diag-
nostic test, costs could either increase or decrease, depending upon the relative costs
of the two tests.  However, if a genetic test was to be performed in addition to the cur-
rent diagnostic test, healthcare costs would definitely increase.   
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POTENTIAL IMPACT OF GENETIC TESTING ON HEALTH CARE COSTS (CHEPA, 2001)

Population Who Receives the Test Types of Costs to Health Care System  

Disease Post-Test Costs Associated with Costs Associated with Costs Associated with Costs Associated with
Status Status Case- finding when Surveillance when current Prevention when current Treatment when current

practice is... practice is... practice is... practice is...

a. no current test d. no surveillance for anyone g. no preventive treatment j.  intervention specific to 
b. genetic test replaces e. surveillance for high risk h. preventive treatment for condition

current test (HR) individuals high risk (HR) individuals
c. genetic test in addition f. surveillance for general i. preventive treatment for 

to current test population general population 

Compared to the current world without a genetic test, the introduction of a genetic test will have the following effects on health care costs for each identified type of individual for each alter-
native type of current practice pattern:  Those with the disease (or who will get it eventually) True Positive increase

Those with True a. increase d. no change g. no change j. reduced if prevention  
the disease Positive b. increase or decrease e. previous HR: no change h. previous HR: no change effective or early detection
(or who will depending on relative previous LR: increase previous LR: increase or early detection
get it costs of tests f. no change or increase if i. no change or increase if less costly to treat
eventually) c. increase surveillance intensified treatment intensified

False  a. increase d. no change g. no change j. no change or increased
Negative b. increase or decrease e. previous HR: decrease h. previous HR: decrease if failure to detect early 

depending on relative previous LR: no change previous LR: no change increases costs
costs of tests f. decrease i. decrease

c. increase

Those False a. increase d. no change g. no change j. no change 
without the Positive b. increase or decrease e. previous HR: no change h. previous HR: no change
disease (or depending on relative previous LR: increase previous LR: increase
who will costs of tests f. no change or increase if i. no change or increase if
never get it) c. increase surveillance intensified treatment intensified 

True a. increase d. no change g. no change j. no change 
Negative b. increase or decrease e. previous HR: decrease h. previous HR: decrease

depending on relative previous LR: no change previous LR: no change
costs of tests f. decrease i. decrease

c. increase



Using a decision analytic model, CHEPA looked at the effects of genetic testing in three
cases: Familial Adenomatous Polyposis (a rare hereditary syndrome which can lead to
colorectal cancer (used original costing study), Hereditary Nonpolyposis Colorectal
Cancer and hereditary hemachromatosis (used existing literature for costing study).
In this section, results of these studies will be summarized briefly (Executive
Summary, Bigger Picture and, Conclusion of the CHEPA report is available in Appendix
3  The entire report will be available on the Ontario Government website).

Familial Adenomatous Polyposis (FAP)

As explained, FAP is a rare hereditary syndrome caused by mutations in a single
tumour-suppressing gene.  Individuals with FAP develop hundreds of polyps in the
colon at an early age and are nearly certain to develop colorectal cancer by age 50
years.  Because it is rare, population screening is not recommended.  First-degree rela-
tives of individuals with FAP have a 50% chance of inheriting the disease and should
be tested by flexible signmoidoscopy from age 10 onwards, repeated every 2 years until
age 40 and every 3 to 5 years thereafter until age 60.  In the “genetic testing” scenario,
a genetic test is conducted on the proband (the person with FAP) and, if positive, on
first-degree relatives.  Colonscopic surveillance is then required for the proband and
only those relatives for whom genetic test results are positive or inconclusive.

After accounting for the number of first-degree family members, the age distribution
of the relatives, the age-dependent clinical screening profiles, and discounting of
future costs (at a rate of 5% per year), the expected costs of the conventional surveil-
lance strategy was estimated to be $9,607.  By comparison, the expected costs of the
genetic testing strategy were estimated to be $8,238.  Thus, the net savings per FAP fam-
ily was about $1,369.  Genetic testing continued to be cost-effective even if the cost or
sensitivity of the test changed.  However, results were sensitive to the cost estimates for
the clinical surveillance and assumed family size.  For example, if the cost of colon-
scopic surveillance drops below $2000, the genetic testing model was no longer less
expensive than the conventional surveillance.

Hereditary Nonpolyposis Colorectal Cancer (HNPCC)

HNPCC is a rare Mendelian disorder that is associated with an 80 to 90% risk of cancer
(a 80%  lifetime risk of colorectal cancer, a 43 to 60% risk of endometrial cancer, a 13
to 19% risk of gastric cancer, a 9 to 12% risk of ovarian cancer, and elevated risks of sev-
eral other forms of cancer).  Unlike FAP, HNPCC is associated with several genes, which
makes testing less accurate.  

Analysis of existing economic studies of HNPCC testing indicates that although there
may be net benefits (savings) from genetic testing targeted at families with a history of
the disease, population screening is unlikely to be cost effective.  Population screening
for HNPCC could be beneficial only if surveillance and preventative treatments are 100
percent effective at preventing colorectal cancer, the genetic test had 100 percent sen-
sitivity and specificity, tests were supplied at cost, and the prevalence of HNPCC was in
the order of 1 in 100 to 500 individuals.   
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Hereditary Hemochromatosis (HH)

About one in ten people of northern European descent carry a recessive gene for hered-
itary hemochromatosis (high levels of iron in bodily tissues, especially the liver, heart
and joints).    If left untreated, iron saturation can result in liver disease, diabetes or
heart disease.  If the disease is detected before serious organ damage has begun, it can
be safely and effectively treated (the main treatment being regularly bloodletting or
phlebotomy).  

The high prevalence of hereditary hemochromatosis, the non-specific nature of its
early signs and symptoms, and the low treatment costs make this disease an excellent
candidate for population screening among people of northern European descent.
Previous research suggests that clinical screening followed by genetic testing may be
more cost-effective than genetic screening followed by surveillance.  Where possible,
focused genetic testing (i.e. genetic testing for family members of individuals with con-
firmed cases) is more cost-effective than broad screening.  

5.2.1 WHAT DOES THIS MEAN?

In looking at patterns of test characteristics, genetic testing programs, and cost 
situations and how they interact to determine the impact of the introduction of a test
on healthcare costs, various factors come into play.  “Dream” genetic tests will exist,
those that will result in lower costs for the healthcare system with potentially positive
health impacts and ‘nightmare predictive genetic tests’ that will result in 
significant costs for very limited or non-existent health benefits.  

However, as economists from CHEPA note: “Because their potential application is so
broad, predictive genetic risk-factor tests have the potential to change the healthcare
seeking (providing) behaviours of large numbers of individuals (providers), risk factor
tests have the potential to generate the greatest range of cost impacts.   

Risk factor tests brings to mind Longfellow’s nursery rhyme: “When she was good, she was very,
very good. But when she was bad, she was horrid.” 

For example, a risk-factor test for coronary artery disease could result in large numbers
of people taking cholesterol lowering drugs for decades.   Even if reasonably effective,
such tests could impose large costs in the near future to avoid treatment costs (and 
provide health benefits) long into the future. 

This potential for large cost impacts implies that risk factor tests call for particular
scrutiny and particular care in designing the programs through which they will be
delivered.  Even good tests, when misapplied, can generate large cost impact.  These
risk factor tests may also pose some of the greatest challenges, as they are the type of
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test most likely to be marketed directly to consumers and most likely to be applied in a
much broader range of situations than those initially approved.  There is a direct anal-
ogy to the experience with many drugs, which gain approval for use in a narrow set of
circumstances according to well-defined criteria but which, once on the market, are
prescribed for a wide range of situations not initially intended.      

In contrast, because they are generally associated with rare genetic disorders, the nar-
rowest range of cost impacts arise with presymptomatic, single-gene tests.   Even when
such tests generate large savings in each individual tested, the total cost savings are
small.  Similarly, even when such a test increases cost, the total cost increase is small.
(See case study FAP above.)   

Finally, in between these two extremes are the susceptibility predictive tests.  Like
presymptomatic tests, they often have high predictive power, but like risk factor tests,
their potential scope of application is sometimes quite broad.   One of the most wide-
ly discussed tests of this type is BRAC1 and BRAC2 which test for mutations to the
genes associated with breast ansd ovarian cancer.  (Other such tests are HNPCC, a par-
ticular form of colorectal cancer, and  a predictive genetic test for HH in case studies
above”).96

5.2.2 BUILDING OUR CAPACITY TO ANALYSE

The work undertaken by CHEPA to analyse the impact and the decision scenarios
which would be required to determine the immediate impact of a single new test being
funded, illustrate well the sheer complexity of the types of determinations that will
need to be made at the level of the individual test. 

What the analysis to date is unable to do, and this is due in part to the relative lack of
macro-level studies on the system impact of new genetic technologies, is to tell us what
the cumulative medium to long-term impact on overall health system spending will be
of the incorporation of a range of new tests and interventions over a relatively short
period of time. This cumulative effect, above and beyond the incremental cost of a sin-
gle new test, combined with the possible changes to the treatment window brought
about by more use of predictive testing will introduce perhaps more radical economic
impacts than the cost of testing per se and have potentially the greatest impact on long
term sustainability of the healthcare system.  It is precisely these system level costs,
human resources, training, counselling and capital that stand to impact the health sys-
tem most.  

There is, therefore, an urgent need for governments to strengthen their collective
capacity to assess the potential medium-term impact of genetic technologies. Such an
assessment would need to examine not only tests that are coming down the line, 
but critically, the system level  human resource needs and implications and the 
corresponding impact on healthcare delivery.  As significantly, the potential for 
predictive testing to change individual behaviour thereby effecting utilisation of 
conventional healthcare resources needs also further examination.  With the possibil-
ity for medicine to be “redefined in our lifetimes,” and with the cost additive in the
near term, provincial, territorial and federal governments will be required to make 
significant financing choices.
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66.  CAPACITY TO DELIVER: HUMAN RESOURCES

The delivery of genetic testing in the future will be challenging. With the development
of new modes of testing and the possible impact of patents influencing the costs, loca-
tions and forms that testing will take, no one can say for certain how tests will be
administered, by whom they will be administered, or how results will be interpreted
and ultimately delivered to the consumer.  

On the human resource side however, there are two main issues.  Firstly, almost with-
out question, there will be a growing need across Canada for the training and recruit-
ment of more genetic specialists to meet future needs. This relative shortage is already
evident now in most jurisdictions that offer testing and will only grow more pressing
as new tests and interventions are introduced. Secondly, genetics is a growing field and
one that very quickly will need to move from primarily a domain of labs and special-
ists into the day-to-day practice of primary care physicians, nurses and other health-
care professionals.  The education of our general health professional workforce in
genetics to prepare for this shift is, therefore, something that all jurisdictions will
need to view as a priority. 

6.1  GENETICISTS

Currently there are estimated to be about 1,800 genetic counsellors (one per 150,000
people) practicing in the US and only 22 training programs.97 In Canada, the situation
is similar.  The following table summarizes the number of clinical geneticists and
genetic counsellors in several Canadian provinces.  
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Province Population* Geneticists** Number of Geneticists Genetic Counselors***
Number of Genetic
per Person Counselors per 

Person  

Ontario 11, 847, 000.00 28i 1 per 423,107.00 100 1 per 118, 470.00  

Quebec 7, 410, 000.00 13ii 1 per 570, 000.00 19 I per 390, 000.00  

British Columbia 4, 095, 000.00 7iii 1 per 585, 000.00 18 1 per 227, 500.00  

Alberta 3, 064, 000.00 9iv 1 per 340, 444.00 TBD TBD        

Manitoba 1, 150, 000.00 5 (one works part time)v 1 per 230, 000.00 6 (but 1.5 positions 1 per 191, 667.00

Saskatchewan 1, 015, 000.00 1vi 1 per 1, 015, 000.00 2 1 per 507, 500.00

i. This is the number of geneticists in Ontario’s genetics centers and includes 22 Ph.D. geneticists.  The Royal College of Physicians and Surgeons of Canada 
states that there are 13 certified medical geneticists in Ontario (2000).

ii. Number from Association des Médecins Généticiens as of June 2001.
iii. From Medical Directory College of Physicians and Surgeons British Columbia 2000/2001.
iv. This number reflects the number of physicians who specialize in medical genetics, from The College of Physicians and Surgeons Alberta.   
v. From Health Services Utilization and Research Commission report “Preparing for Future Possibilities in Genetic Testing” October 2001: page 17.
vi. Ibid.

* These populations for 2001 have been rounded to the nearest thousand.  Source: Statistics Canada 
http://www.statcan.ca/english/Pgdb/People/Population/demo02.htm.    

** The number of geneticists listed are approximate numbers to the closest estimations available.  

*** Approximate numbers given through personal communications with other Ministries of Health or found in reports that give approximate estimations.



In 1991, the Science Council of Canada released a survey of ten genetic centres in
Canada conducted in 1986/87.98 Even at that stage, eight of the ten centres were unable to
meet the demand for their services.  Since that period the number of genetic tests offered
has increased at a rate far greater than the corresponding increase in specialized
expertise. Over the next ten years, as genetic testing becomes more common, there will
be a critical need for genetic counsellors to help consumers interpret the results.   

Given the anticipated need for genetic counsellors, does our educational system 
currently have the capacity to meet this demand? Presently, only three Canadian 
universities have genetic programs.  McGill University accepts two students a year in
its genetics counselling program.  The University of British Columbia and the
University of Toronto offer two-year programs leading to a Master of Science degree in
genetic counselling. It is anticipated that all graduates of these programs will meet the
minimum standard required to sit the certification examinations for the Canadian
Association of Genetic Counsellors and/or the American Board of Genetic Counselling.

As well as genetic counsellors, there is a growing need for medical geneticists.  The
World Health Organization places the number of geneticists to adequately serve a pop-
ulation at one per 200,000 people.  In the United Kingdom, a standard has been set at
one per 500,000 people.99

Addressing the needs for medical geneticists will be difficult given the current lack of
training opportunities.  There are currently only two medical schools in Ontario that
offer  five-year residency program in Medical Genetics (University of Ottawa and the
University of Toronto).  Training in medical genetics is a specialty program that is
accredited by the Royal College of Physicians and Surgeons of Canada.  In 2000 and
2001, one position in genetics was filled each year.  For the 2002 academic year, a total
of two positions in medical genetics will be offered. 

It is perhaps worth noting that other jurisdictions have been faster to recognise and
respond to what will be a future pressure. In the UK, the National Health Services has
developed ambitious plans to expand genetic services100.  A budget of more than 
30 million pounds ($75m CDN) has been allocated in order to double the number of
genetic specialist consultations over the next five years.  In addition,  a 10 million
pound ($23m CDN) Genetic Knowledge Challenge Fund has also been established to
create four genetic “knowledge parks” to bring together scientific and medical expert-
ise.
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6.2 GENETIC EDUCATION FOR OTHER HEALTH
PROFESSIONALS

A survey of participants at a National Institutes of Health meeting (“Incorporating
Genetics into Medicine and Nursing Education and Practice”, April 1995) found that
76% of respondents thought that the lack of genetic knowledge on the part of health-
care providers was a major barrier to integrating genetics into primary healthcare.101

This finding supports the recommendation of the Nuffield Trust Genetics Scenario
Project calling for action to promote the systematic incorporation of information on
genetics and the concept of statistical risk into the training and education of all health
professionals.102

In the absence of an adequate supply of geneticists, primary care physicians, pediatri-
cians, obstetricians, and other clinicians will be increasingly called upon to counsel
and advise their patients on issues surrounding genetic testing.  However, many physi-
cians will almost certainly find it difficult to keep up with all of the new information
surrounding genetics and many are not currently well prepared to do so. 

Although all physicians receive a basic training in genetic susceptibilities, they may
not be prepared to counsel their patients, particularly in the case of presymptomatic
and prenatal testing which often pose complex psychological and ethical problems.
Physicians will therefore need to acquire more knowledge about the benefits, costs,
limits and the legal and ethical ramifications of these tests.   Who should take respon-
sibility for this educational effort?  How will physicians and patients be supported in
making these decisions?

Physicians are not the only health professionals who will be affected by the growth of
gene-based healthcare.  In the future, nurses will, in all likelihood, find themselves in
the position of communicating risk information to, and interpreting genetic tests and
therapies for, patients.  Nurses will need to become familiar with the new terminolo-
gy, concepts, technology and treatment options of gene-based medicine.103

Pharmacy programs may also need to expand their current programs in genetics and
genomics in anticipation of the widespread application of pharmacogenetics to drug
related activities.  Pharmacists will need to be informed and educated about genetics
in order to understand and effectively use the new generation of personalized med-
ications and the role that genotyping may come to play in the routine prescriptions of
basic medications. With genotyping and the development of drug risk profiles antici-
pated by some in industry within the next two to six years, there is little time to fully
prepare for these changes.

Because gene technology is more complex than many of our existing clinical interven-
tions, without greater provider education, one side effect will likely be that the rela-
tionship between vendor representatives (sales representatives) and physicians will
undoubtedly change.  An imbalance of information could easily emerge, which may
make physicians more dependent upon the expertise of sales representatives.  As a
result, the educational role of the vendor may increase and become more influential
in driving uptake of these new genetic technologies by providers. This imbalance is
potentially detrimental to both evidence-based care and, if pronounced, to medium
and long-term resource allocation.
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77.   Oversight and Regulation 

In some respects, genetic information has much in common with other types of health
information.  However, there are a number of ways in which genetic information is dif-
ferent.  For example, new technologies such as the DNA chip will greatly increase the
speed of testing and the volume of information that can result from even one sample.
This technology will make possible the rapid creation of large, comprehensive com-
puterized databases of genetic information, the uses of which could be multiple. 

All of these factors raise new and unique ethical, legal and regulatory issues that may
require innovative regulatory measures.104 Appropriate and timely research (i.e.
health technology assessments) will also be needed to help guide the development of
adequate and effective regulatory mechanisms and to assist jurisdictions in determin-
ing the sorts of tests and interventions they should consider  funding. The realm of
ethics will begin to move more centrally into the day to-day debates in healthcare and
policy.

We can perhaps learn from steps that have already been taken in other jurisdictions in
order to be able to begin to craft  the basis of a workable cross-jurisdictional framework
on genetics. 

The need for regulation already exists, but will become more acute once genetic test-
ing becomes more widely available, kit-based and fully automated.   Appropriate poli-
cies regarding the approval and monitoring of home diagnostics and direct to con-
sumer marketing of tests will be needed.  As part of this process, governments will also
need to determine in what circumstances to make provisions to ensure that consumers
receive the appropriate package of services (e.g. counselling) needed for genetic testing.
In some cases this may require prohibiting or restricting access to certain forms of tests
or placing conditions upon their approval. 

Much work remains to be done in Canada to more effectively put in place the mecha-
nisms that will be required as genetic testing and gene-based medicine expands.  In
contrast, many countries have already enacted legislation and/or guidelines.  For exam-
ple, in France the National Consultative Ethics Committee for the Life and Health
Sciences has released opinions and guidelines related to genetics since the early 1980s,
on predictive genetic testing in 1996 and on related ethical issues in 1998.105 

These latter dispositions were subsequently adopted by the French Parliament in 1994
within the framework of the “Bioethic Laws.”  In 1996 a report, “Genetics and
Medicine: From Prediction to Prevention” was published which outlines the ethical
principles that must be respected in testing for genetic disorders.   For more examples
of national legislation, refer to Appendix 1. 

Many international organizations and organizations in other jurisdictions have also
developed frameworks or guidelines specific to governing the provision of genetic serv-
ices. This information, together with extensive work undertaken by some jurisdictions
in Canada, (e.g. Ontario, Saskatchewan) can provide valuable insights for all provinces
and territories as attempts are made to pull together a coherent interjurisdictional
framework.

72 Ontario Draft Report to Premiers: Genetics and Gene Patenting: Charting New Territory in Healthcare January 2002



Some examples that can be drawn upon include the work examining regulatory
frameworks in various aspects of genetics undertaken by the World Health
Organization, World Medical Association, European Commission, Council of Europe,
Austria, Belgium, Denmark, Estonia, Finland, France, Germany, Italy, Lithuania,
Norway, Portugal, Russia, Sweden, Switzerland, Netherlands, United Kingdom and the
United States.  Refer to Appendix 1 for more comprehensive, annotated listings of what
has occurred in other countries.

In addition, for healthcare professionals, many professional associations have devel-
oped detailed positions and policies about genetic testing and gene patenting (e.g.
World Medical Association, American Medical Association, American College of
Medical Genetics, Canadian College of Medical Geneticists, British Medical
Association, Human Genetics Society of Australia, etc.).  Please refer to Appendix 2 for
a list of the relevant associations and summaries of their positions.

One of the jurisdictions that has perhaps taken the most active role in regulating and
establishing a framework for the role of genetics in society is the United Kingdom.

7.1 HUMAN GENETICS COMMISSION (U.K.)

In the U.K., a Human Genetics Commission was created in 1999 to address issues 
concerning the use of genetic information.106 The Commission took over the role of
three previous advisory committees: the Human Genetic Advisory Committee, the
Advisory Committee on Genetic Testing and the Advisory Group on Scientific
Advances in Genetics.  The Human Genetics Commission is one of three strategic 
scientific advisory bodies that have a policy evaluation, as well as an advisory role to
the U.K. government.  The other two bodies are the Food Standards Agency and the
Agriculture and Environment Biotechnology Commission.

To date, the Commission has proposed policies on genetic testing in employment107

(see section 7.3) and has helped to negotiate a voluntary five-year moratorium on the
use of genetic testing by the Association of British Insurers.108, 109 A key role of the
Human Genetics Commission is to promote debate, to listen to and gather public and
other stakeholders’ views, to consider these thoroughly and to provide expert advice to
the government.  The Commission makes possible a national effort in addressing some
of the critical issues raised by genetic testing and gene patenting.
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The Human Genetics Commission has also stated that it has a number of priorities for
further consideration, including:

• to review the use of family history information as part of the wider review of per-
sonal genetic information;

• to identify means of ensuring access to affordable insurance for those affected by
a genetic condition;

• to promote openness about underwriting decisions involving genetic factors and
the information given to consumers;

• to study wider regulatory and arbitration systems for genetic information and
insurance; and

• to consider the role of insurance and the use of genetic information with the
British social and healthcare system.

7.2  INSURANCE 

As noted earlier, one of the key activities that has been undertaken by the Genetics
Commission was the negotiation of a moratorium on the use of certain genetic infor-
mation by the U.K. insurance industry.  The moratorium covers the use of genetic test
results when selling life insurance coverage up to 500,000 pounds (approx. $1.35m) and
other coverage up to 300,000 pounds (approx. $700,000)

The Association of British Insurers said that the ban is binding on all its members,
which make up 97% of the industry.  The ban was motivated by concerns about testing
accuracy.  Huntington’s Disease is the exception because the test has proven accurate.
Currently accuracy testing for breast/ovarian cancer and Alzheimer’s disease is being
conducted by the Genetics and Insurance Commission. 

In the U.S., the federal Americans with Disabilities Act may cover an individual with posi-
tive test results for genetic conditions and prohibits employment discrimination on
that basis. However, the employees must prove that their employers have discriminat-
ed against them because of a perceived disability based on genetic information.  As
well, the Health Insurance Portability and Accountability Act (HIPAA) of 1996 prohibits the
use of genetic information by insurers to limit eligibility for group health insurance
plans and specifies that genetic predisposition will not be considered a pre-existing
condition. However, the HIPAA only applies to employer-based and commercially-
issued group health insurance. There is no similar law applying to private individuals
seeking health insurance in the individual market. Also, the legislation does not pre-
vent insurers from requesting or requiring genetic testing or from obtaining the
results of genetic tests carried out and it provides little protection for individuals out-
side group plans.   Two other federal acts have been drafted but at this point have not
been voted upon: the 1997 Genetic Information and Non-discrimination in Health Insurance
Act and the 1997 Genetic Confidentiality and Non-discrimination Act. 
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Historically in the U.S., insurance has been regulated by the individual states.  Thirty-
five states have currently enacted legislation regarding genetic discrimination in
insurance. In addition, over 100 bills were introduced in the 1999 state legislative ses-
sions regarding genetic discrimination by insurers and/or employers.  Almost all the
enacted legislation applies only to health insurance, however, a few states have adopt-
ed a more inclusive approach. For instance, legislation in South Carolina prohibits all
insurers from discriminating on the basis of genetic information, by terminating,
restricting, limiting or otherwise applying conditions to coverage of any individual;
canceling or refusing to renew coverage; excluding from coverage; imposing a waiting
period; or establishing a differential in premium rates. 

The South Carolina legislation also explicitly prohibits the disclosure of genetic infor-
mation to a third party without written informed consent, and the performance of a
genetic test without informed consent. It also prohibits insurers from requiring a per-
son to consent to disclosure of genetic information as a condition of obtaining insur-
ance. In this way, this legislation attempts to fill gaps left by HIPAA. 

Maine has also enacted comprehensive legislation. In Maine, insurers are prohibited
from discriminating on the basis of genetic information in the issuance, withholding,
extension, renewal, fixing of premiums or any other terms in the issuance or accept-
ance of insurance. The events that are protected during these activities are the refusal
to submit to a genetic test or make available the results of a genetic test or on the basis
that the individual or eligible dependent received a genetic test or genetic counselling. 

Maine legislation also prohibits life, disability and long-term care insurers from mak-
ing or permitting any unfair discrimination against an individual in the application of
genetic information or the results of a genetic test in the issuance, withholding, exten-
sion or renewal of any insurance policy for: life; credit life; disability; long-term care;
accidental injury; specified disease; hospital indemnity; or credit-accident insurance.
“Unfair discrimination” in the legislation includes but is not limited to the application
of the results of a genetic test in a manner that is not reasonably related to anticipat-
ed claims experience. 

The more typical, less inclusive approach of state legislators is Colorado, which only
prohibits utilization of information derived from genetic testing from being used to
deny access to healthcare insurance. In Connecticut, legislation only applies to health
insurers, but prohibits insurers from refusing to insure, refusing to continue to insure,
or limiting the amount, extent or kind of coverage available to an individual because
of genetic information. It also prohibits health insurers from charging an individual a
higher premium for the same coverage because of genetic information.

One important fact to note is that few legislative approaches include genetic informa-
tion from any and all sources.  Many states permit insurers to consider family history
of disease and observed clinical signs and symptoms of medical conditions.

In Canada, while the federal government and a number of jurisdictions have privacy
regimes in place, few have anticipated the challenges of specifically regulating 
genetic information.
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7.3 EMPLOYMENT

In the U.S., more progress in legislation has been achieved at the state level.  Former
U.S. President Clinton signed an Executive Order in February 2000 that prohibits 
genetic discrimination in the federal workplace.  Some argue that this executive order
should extend to all workplaces in the U.S.  Over 23 states have enacted legislation
regarding the use of genetic information in employment.  Some of the older legislation
is limited in its scope, (e.g. offering protection only against certain disorders such as
Sickle Cell Anaemia).  More recent legislation, however, tends to provide more com-
prehensive protection.   In North Carolina, for instance, employers are prohibited from
refusing to employ any person, or from discharging any person from employment, on
account of a request for genetic testing or counselling services, or on the basis of genet-
ic information obtained concerning the person or a member of the family.   In New
York, legislation prohibits employers or licensing agencies from refusing to hire or
employ or to bar or discharge from employment on the basis of genetic predispositions
or carrier status. Employment agencies are also prohibited from considering genetic
predisposition or carrier status when acting upon applications for its services or in
referring an applicant to an employer. Other prohibitions relate to: (a) advertising a
limitation based on predisposition or carrier status; (b) soliciting, requiring, purchas-
ing, acquiring or contracting to obtain genetic test results or administering or causing
to be administered a genetic test in any manner; and (c) requiring genetic testing as a
condition of employment unless such test is shown to be directly related to the occu-
pational environment.

The issue of genetic testing in the workplace and the use of genetic information by
employers has also spurred activity in the U.K. where a set of proposed principles were
previously released by the Human Genetics Advisory Committee to inform discussion
in the U.K.

7.3.1 POLICY PRINCIPLES ON GENETIC TESTING IN EMPLOYMENT AS
ORIGINALLY PROPOSED BY THE HUMAN GENETICS ADVISORY
COMMITTEE (U.K.) 

i) an individual should not be required to take a genetic test for employment; 

ii) an individual’s “right not to know” their genetic constitution should be upheld;

iii) an individual should not be required to disclose the results of a previous genetic
test unless there is clear evidence that the information it provides is needed to
assess either current ability to perform a job safely or susceptibility to harm from
doing a certain job;

iv) employers should offer a genetic test (where available) if it is known that a specif-
ic working environment or practice, while meeting health and safety require-
ments, might pose specific risks to individuals with particular genetic variations;  
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v) for certain jobs where issues of public safety arise, an employer should be able to
refuse to employ a person who refuses to take a relevant genetic test;

vi) any genetic test for employment purposes must be subject to assured levels of 
accuracy and reliability, reflect best practices… and any use of genetic testing
should be evidence-based and consensual; 

vii) results of any test undertaken should always be communicated to the person test-
ed and professional advice should be available.  Information about and resulting
from the taking of any test should be treated in accordance with Data Protection
principles.  Furthermore, test results should be carefully interpreted, taking
account of how they might be affected by working conditions; and if multiple
genetic tests were to be performed simultaneously, then each test should meet the
standards set out in (ii), (iii) and (iv).

7.4 STRIKING THE APPROPRIATE BALANCE 

The Nuffield Trust Genetics Scenario110 (UK) emphasized, as indeed many have noted,
that governmental regulation in the area of genetics and genetic information is need-
ed to protect the interests of the public.  At the same time, the Trust has stated that
regulation itself should not be crafted in such a way as to put a “stranglehold” upon
industry or prevent further research and development.  In other words, regulation
must strike an appropriate balance between controlling and enabling developments in
genetics. Regulations should build upon fundamental principles shared by stakehold-
ers throughout society (e.g. respect for the privacy of individuals).    

Canada has a good basis of legislative and regulatory frameworks upon which to build
to begin to match the steps taken in  other western nations to create the appropriate
structures required to address the many issues created by genetic testing.  

To maximise this opportunity, will however, demand that governments develop mech-
anisms, either formal or informal, to ensure that issues of national and international
magnitude are not dealt with in an isolated or fragmented manner.  This will likely
require that jurisdictions begin to work to outline common principles and goals with
regard to oversight and regulation of genetic technologies and information.  A key part
of facilitating this work will be to ensure that appropriate shared forums are put in
place, perhaps even a single institution or commission to draw together our resources. 
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7.5. HEALTH TECHNOLOGY ASSESSMENT

Central to any efforts to regulate gene-based medicine will be health technology 
assessment studies.  The Canadian Co-ordinating Office for Health Technology
Assessment111 defines health technology assessment as “the process of evaluating
medical technology (devices, equipment, procedures and drugs) and their uses.”   It
specifies that they use an interdisciplinary approach in assessing safety, efficacy, 
effectiveness, quality of life and patient use, as well as economic, ethical and social
implication and “other effects which may be unintended, indirect or delayed.”

According to the Organization for Economic Co-operation and Development
(OECD)112, technology assessment is not a single discipline, but an integrating 
process across disciplines that helps to build bridges between science economics and
policy.  Assessments should address whether a new technology is a sustainable 
solution or the best of all options in a specific healthcare and social context.  Health
technology assessment is different from many other forms of research in that it 
produces and communicates information that contributes to the decision and 
policy making process.  To conduct a health technology assessment, three different
types of evidence must be gathered and analyzed: scientific (including economic), con-
ceptual, and historic.  Usually a variety of organizations are involved in this type of
research (government, universities, professional organizations and industry).  There
may well also be a strong case for involving consumers and various stakeholders in the 
evaluation of certain forms of technology.113

7.5.1 GENETICS AND HEALTH TECHNOLOGY ASSESSMENT

In many cases, genetic testing has moved so quickly from the research bench to the
clinical laboratory that there has been little or no opportunity to conduct compre-
hensive evaluation.    Many aspects of genetic tests need to be evaluated if we are to
exercise the appropriate caution with new forms of testing – some of the considera-
tions that will require addressing include:

• Accuracy and reliability: Tests vary in their sensitivity (the ability to detect muta-
tions or to detect all patients who have or will get the disease) and their specifici-
ty (the ability to detect a single or specific target and no others).  Inaccurate test
results (“false positives” and “false negatives”) may do irreparable damage to the
lives of many people.

• Outcomes: In most forms of pharmaceutical evaluation, outcomes can be fairly eas-
ily defined in terms of mortality or morbidity (e.g. number of patients who died,
who had a heart attack or who were hospitalized).  Genetic testing may require the
development of new outcome measures and new ways of assessing the impact of
treatment.

• Utility: The balance between the benefits and risks associated with a given diag-
nostic and screening strategy should be considered at the level of both the indi-
vidual and society.  This should include psychosocial impact in the short and long
term.
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• Health economics: The financial cost of testing for the healthcare system, includ-
ing costs relative to existing treatments and “downstream” or long-term expenses,
should be considered.  Analyses should focus upon the cost-effectiveness, cost-effi-
ciency, and comparative costs of testing from the point of view of the individual,
the healthcare system and the society as a whole.  

• Social impact: The effects of genetic technology can go beyond mere medical con-
siderations.  There is a need to expand the usual evaluation framework in order to
accommodate considerations of culture-specific factors, systems analysis, and pub-
lic attitudes.

Blancquaert et al114 have suggested that genetic testing should be subjected not sim-
ply to basic health technology assessments, but to a two-step implementation process.
Before moving from the research setting, an initial evaluation would be conducted,
focusing on analytical validity but including data collection on clinical validity and
utility.  

If the test proved to have analytical validity, it would move into a transitional phase of
restricted use (e.g. in tertiary care centres or research-based clinics).  The second phase
of evaluation would then begin.  The second evaluation would continue to build on the
data collected during the initial evaluation.  Only when and if results of the second
evaluation were satisfactory would the test be allowed to move into unrestricted clini-
cal practice.

As well as a two-step evaluation process, Blancquaert et al support independent evalu-
ation of all relevant data, as recommended in 1997 by a National Institutes of Health
(NIH) Task Force on Genetic Testing.115 Tests likely to raise many clinical, ethical or
legal issues would require a rigorous and formal evaluation by a multidisciplinary
team.  Ideally, the Task Force noted, some form of oversight mechanism other than pro-
fessional self-regulation may be required. While the dilemmas and challenges regard-
ing the funding of new tests will be large, ensuring that appropriate and rigorous
assessment and ongoing evaluation are incorporated into new genetics programming
and appropriately updated in existing programs will also be required. 

There is much already written on genetic technology assessment and effective 
capacity is already in place in some juridictions from which provinces and territories
can potentially benefit.  

As has been the case with pharmaceutical assessments, expertise in the assessment
and evaluation of genetic tests is currently scattered across a number of jurisdictions,
in a number of our research and clinical centres.  Building on similar momentum in
more co-ordinated pharmaceuticals review, now may be the time for jurisdictions to
begin to assemble a common genetic technologies assessment capacity – not to replace
the necessary determinations that will have to take place at the level of each jurisdic-
tion (regarding funding this or that new test ) but to provide us all collectively with the
kind of analysis and perspective that will allow objective decision-making regarding
genetic tests. Taking such a step would have the distinct advantage of avoiding the sce-
nario of three or four provincial agencies each undertaking comparable studies on the
same test for different jurisdictions. 
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88.  Recommendations

As this report has attempted to outline, all jurisdictions will face a number of  chal-
lenges in the years ahead as we attempt to incorporate today’s research breakthroughs
in the realm of genetics into the fabric of healthcare delivery. We face the option as
jurisdictions of addressing these social, legal and ethical challenges either independ-
ently, one crisis at a time, or collectively, by setting out a roadmap for both coopera-
tion and leadership. Furthermore, the rapid growth of demand for and cost of such
emerging technologies, places real challenges on the financial sustainability of the
healthcare system.

There is much wisdom, if our jurisdictions are to move forward effectively, in  the idea
of beginning to develop the basic outlines of a cross-jurisdictional framework on the
role of genetics in medicine and society.  A framework that would position the patient
at the centre  and takes into consideration all the legal, ethical, social, economic and
implementation issues that will form the basis for the principles of care in genetics.  

An interjurisdictional framework has the potential to allow every jurisdiction to draw
upon the experience and expertise of others, while still retaining the appropriate
levers and supports at the provincial and territorial level.  Within any effective frame-
work there will be certain aspects that can only advance fully  with the active engage-
ment of the federal government. Provinces and territories simply do not have the con-
stitutional authority nor the currrent fiscal capacity to address some of the 
key components of an effective framework. Provinces do not possess the levers to
change patent law, but  all jurisdictions ultimately live with the consequences of 
decisions made at that level. 

Ultimately, any cross-jurisdictional framework must also live within the international
agreements and frameworks that Canada adheres to, on trade intellectual property
protection, on health and human rights.  

The federal government also has a critical role to play in ensuring that the health sys-
tem is resourced to effectively take advantage of the hope offered by genetics. And
what does this mean? It means the resources to train our providers, to recruit the
genetic specialists who will undoubtedly be in increasingly short supply, the resources
to ensure that new tests and therapies are available, the resources to ensure that appro-
priate oversight and regulation mechanisms are in place.  Whatever the long term
impact of genetic breakthroughs will be on the health system, the medium term costs
of supporting the transformation will be high and these costs will not easily be found
by simply reallocating from other parts of the system.  
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8.1  INTERJURISDICTIONAL FRAMEWORK

What might the elements of a cross-jurisdictional framework look like? This report is
not intended to be at all prescriptive, but merely to provide certain pointers that we,
as provinces and territories, might choose to use, both for ourselves and with the fed-
eral government as a guide through fairly uncharted terrain. 

Possible Action: 

Task Health Ministers in conjunction with appropriate colleagues to develop a compre-
hensive cross-jurisdictional framework on human genetics and healthcare. The frame-
work should be patient centred and take into consideration the social, legal, ethical,
financial and health system implementation issues raised by the increasing role of
genetic breakthrough in healthcare.

The goal of a comprehensive framework would be to undertake in a co-ordinated 
manner a wide range of specific actions designed to maximize the ability of the
Canadian health system to utlilize the breakthroughs offered by new genetic research
in an informed and forward looking manner.  

Such a framework should encompass:

a) Co-ordinated and intensified public engagement on the role of genetics in 
healthcare.

b) Increased opportunities for the education and training of health professionals in
genetics and new genetic medicine. 

c) Strengthened shared capacity in health technology assessment and health eco-
nomic analysis for genetics.

d) Developing appropriate shared quality control mechanisms (testing protocols, lab-
oratory and test evaluation mechanisms, appropriate consumer protections).

e) Developing common increased capacity in health human resource planning for
genetics and putting in place a shared multi-year plan for genetic expertise in the
health system. 

f)  Developing the common principles to underpin privacy, disability and discrimina-
tion protections regarding the use of genetic information particularly in the
employment and insurance fields.

g) Examining comprehensive patent reform and reform to the patenting processes for
human genetic materials.

h) The establishment of a cross-jurisdictional co-ordinating body to provide assistance
and expertise to all jurisdictions (Human Genetics Commission).

i) Putting in place the basis for a co-ordinated shared delivery system for genetic 
testing across jurisdictions

j) Support for an innovative biotechnology sector through continued examination of
international best practices for supporting strength and growth in this sector.
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8.2  PUBLIC EDUCATION AND ENGAGEMENT

In our increasingly knowledge-based economy an informed and educated public is a
resource for our future development. This is true not only in general terms, but is
especially true for our biotechnology sector.  In addition to the contribution that pub-
lic education and engagement bring to the economy, we must equip our society with
the means to make informed decisions about its health, and to be able to navigate an
increasingly complex series of options that will emerge with predictive testing and
other forms of genetic intervention. 

The public must be engaged in these issues as we evolve our approaches to genetics.
This engagement is a necessary prerequisite to building confidence in biotechnology
and educating society about the implications of genetic testing. At a time when public
understanding of genetics perhaps does not reflect the sometimes complex interplay
of factors that shape individual health,  increasing awareness about  the relative role
of genetics and the multi-level nature of risk  is important.  Increasing awareness and
access to reliable  information is essential if Canadians are to make meaningful,
thoughtful contributions to decision-making processes not only surrounding their
own care, but also about the role of new biotechnology in society.  

Education about genetics may be conducted in collaboration with industry and the
media, but must be carried out by groups or organizations that are authoritative,
respected and objective.  Some suggestions include:

• Human Genome Canada (which has a mandate for public education)

• Professional associations

• Governments

• Schools, colleges and universities

• Researchers

• Funding agencies

A number of approaches could be utilized to increase public awareness and under-
standing of genetics and statistical risk.  Tactics that jurisdictions could explore might
include: considering school curricula (e.g. adding genetic education at the elementary
and secondary level and increasing the amount of genetic education in all relevant
post-secondary programs); media relations; advertising; and the development and dis-
semination of educational materials (internet and paper-based).   

In the coming years we will all be faced with the need to engage the public on issues
pertaining to genetics and genetic medicine.  We need to consider how best to under-
take these tasks, how to avoid developing the same resources in different jurisdictions,
and how to avoid conveying competing or conflicting messages to the public.  A 
co-ordinated and long term approach to public education not only makes good sense
economically: it will likely be more effective in the long term. 

Possible Action:  

Task Health and Industry/Economic Development Ministers in conjunction with other
appropriate colleagues to participate in drawing up an interjurisdictional framework
for public education in genetics and biotechnology for future consideration. Such a
framework might examine contributions that could be made by a variety of sectors and
existing agencies and determine the steps best taken to maximise information sharing
and co-ordination.
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8.3  PROFESSIONAL EDUCATION

There is an urgent need to educate current and future health professionals about
genetics. This will not only allow for greater information to be provided to the public,
it will lay the basis for an easier and smoother incorporation of new breakthroughs as
they arrive.

This education is perhaps best conducted by the appropriate professional associations,
in cooperation with provinces, territories and such bodies as Human Genome Canada
and Health Canada.  Industry may also be utilized to advance the education of 
healthcare professionals.  Again, the challenge is not only to avoid duplication and the
development of multiple and conflicting messages, but also to put in place the basis
of a medium to long term framework with which to equip our professionals. 

Measures aimed at professional education might also need to go beyond the health
professional as caregiver and assess the current capacity and challenges in the area of
genetics research and professional education. In this regard provinces and territories
may well also benefit from a detailed review of the existing and anticipated educa-
tional opportunities and approaches that are available in our post-secondary institu-
tions. 

Research ethics boards (REBs) may also require education on genetic issues or greater
awareness of existing ethical guidelines and procedures in order to assist them in 
better meeting the challenges of the genetic era (for instance privacy issues that arise,
particularly when genetic information is banked for future unspecified use). 

A comprehensive plan involving stakeholders such as professional associations and
industry (pharmaceutical and biotechnology companies) needed to ensure that all
healthcare professionals receive appropriate and adequate training in genetics and the
concept of statistical risk.  Professionals who will require this training include all 
primary care providers in direct communication with patients (e.g. family physicians,
nurses and pharmacists), as well as non-genetic medical specialists (e.g. pediatricians,
obstetricians, etc.).

Possible Action:  

Provincial and territorial Health Ministers through appropriate channels and drawing
upon colleagues from other sectors as required could begin undertaking a “census” of
where we are now and from this point on, with federal co-operation and financial sup-
port and in conjunction with appropriate professional agencies, set out a series of key
targets in the area of genetics for improving the training, curriculum, and educational
opportunities available to our healthcare workers.  The goal would be to develop a
multi-year framework for increasing these skills and training opportunities. 
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8.4  GENETIC TECHNOLOGY ASSESSMENT

Enhanced interjurisdictional co-ordination should be established to share data and
broaden the range of evaluation activities conducted on genetic testing. This sort of
initiative builds on recent developments in co-ordinated pharmaceutical review.  This
could potentially take the form of a collaboration between a number of existing
research and assessment bodies working in the field.  We would envisage this collabo-
ration undertaking timely and comprehensive assessments of new genetic technolo-
gies to be made available to all jurisdictions.  Jurisdictions could agree to withhold
funding of recent interventions or genetic tests until comprehensive technology
assessments have been performed.  This would allow all jurisdictions to work from the
same advanced assessments and avoid “one-off” decisions in one jurisdiction setting
precedents for others. Provinces and territories might also benefit from establishing
“conditional approval” protocols that might be used to make available a certain forms
of testing conditional upon full economic impact, relative cost-benefit, and medical
efficacy studies being undertaken.

Economic evidence, cost-benefit assessment and determination of both direct and indi-
rect patient impacts (including psycho-social) should also be integrated into clinical tri-
als (e.g. possibly as a condition of granting a clinical trial). To ensure that these con-
siderations are taken into account, it may be necessary to establish more co-ordinated
linkages between any future agency undertaking health technology assessment in
genetic technologies with research ethics boards at universities and hospitals across
the country already working in this field.

Economic evaluations should be clear in their scope, endpoints, limitation and target
audience and include appraisal of where a medical technology is in its life cycle.
Reliable and rigorous criteria for health technology assessments, possibly in the form
of common formats, should be used nationally and regularly revisited to include new
analytical developments. Comprehensive technology assessments will make it easier
for the public, professionals and policy makers to make rational and effective decisions
on the use and financing of genetic tests relative to other available tests or treatments.
Such expanded capacity will help provincial healthcare systems to develop appropriate
geographic models of service delivery.116 It will also play a major role in allowing
provinces and territories to counter what may be significant public or provider pres-
sure to make available certain forms of testing prior to adequate evidence being in
place. It would also be important to include a surveillance function to ensure longer
term monitoring is undertaken subsequent to approval.

Possible Action: 

Building on the progress being made by Health Ministers regarding collaborative 
pharmaceutical assessments, provincial and territorial Health Ministers could be
tasked with establishing a workplan, objectives and timeframe for developing optimum
current and future collaborative capacity in genetic technology and testing assessment
and evaluation. Such a collaborative process should receive at least partial federal 
funding and be available to all jurisdictions. 
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Assessment would include economic evidence, relative cost-benefit and medical 
efficacy studies being conducted both pre and post approval.

Provinces and territories might also wish to task Health Ministers with examining the
feasability of “conditional approvals” on certain testing where sufficient evidence is not
yet in place to allow a complete determination of the direct and indirect implications of
test coverage.

8.5  SERVICE DELIVERY: QUALITY CONTROL

While professional standards and review processes exist across jurisdictions now, 
additional mechanisms or regulations may well be needed in the future as new testing
methodologies and approaches develop, in order to effectively monitor the quality of
genetic testing provided across all jurisdictions.  Ideally these standards should be
common, regularly reviewed and utilized by all jurisdictions. This initiative would
strive to put in place protections and appropriate testing protocols that jurisdictions
need to develop and maintain. Such a quality control process would include:

• Testing criteria (under what guidelines and to whom should the test be offered?)

• The accuracy and reliability of the test (should the test be offered?)

• The relative benefit of a new test 

• The accuracy and reliability of laboratories conducting the test 

• Training of test personnel (are they qualified to perform their duties correctly?)

• The testing process (are patients giving informed consent?)

• The availability or anticipated availability of appropriate treatments or interven-
tions

• The degree to which patients are receiving a full package of services (are patients
receiving adequate pre- and post-test counselling?)

Possible Action:

Health Ministers could be tasked with establishing a common framework for quality
control in genetic testing to be utilized to the extent possible across all jurisdictions.
Such a framework which could include testing criteria and standards should build 
upon existing capacity and expertise and avoid, to the extent possible, duplication and
divergent standards. 

In addition to genetic testing offered at hospitals and other healthcare facilities,
Canadians (and our health system in general) will also be impacted by the possible rise
in the availability of at-home tests and potential internet availability of such testing via
U.S. labs.  Federal standards for approval and review of such at-home tests should be
carefully examined and monitored to ensure that they adequately protect Canadians.
All jurisdictions would also benefit from being kept informed of progress in this area
and the protections in place as new testing evolves.
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Possible Action: 

Provinces and territories could assess with Health Canada and Industry Canada existing
review processes and develop an information sharing capacity regarding new develop-
ments in kit and at-home based testing in this regard. 

Provinces and territories could also call on the federal government to ensure that direct
to consumer marketing of genetic testing should at minimum be clearly circumscribed
if not entirely prohibited for certain forms of testing.

8.6  SERVICE DELIVERY: HUMAN RESOURCES

As discussed in Section 6, genetic testing will require the additional training, recruit-
ing and retention of genetic specialists (medical geneticists, genetic counsellors, 
lab personnel) as well as non-genetic medical specialists and other healthcare profes-
sionals (e.g. nurses and pharmacists).

To meet future demand for genetic specialists, we will likely need to increase the num-
ber of medical geneticists and genetic counsellors.  A comprehensive plan should be
made determining the number of specialists required currently, anticipated needs in
the following five to seven years, and how these needs might be met.  Part of this plan
should address the retention of genetic specialists in Canada. The goal should be to
ensure that genetic specialists are available in adequate numbers, and in an equitable
distribution across the country, to meet the population’s needs. The analysis of the
supply, distribution, retention and recruitment of specialists should include strategies
for achieving the goal, including incentives that may be necessary (e.g. research oppor-
tunities).

Possible Action: 

Health Ministers could be tasked to use appropriate existing mechanisms such as the
Advisory Committee on Health Human Resources (ACHHR), and where appropriate such
as the  drawing on Education Ministers to undertake a comprehensive review of existing
and projected health human resource needs in the field of medical genetics. Health
Ministers could be tasked to develop a medium range plan with the goal of providing
an adequate and appropriately distributed supply of genetic expertise to residents of all
jurisdictions. 

Health Ministers might also be tasked with ensuring that ongoing independent capaci-
ty is in place to deliver independent quantative analysis on supply, distribution and
forecasted requirements of specialized skills in genetics (geneticists, laboratory 
expertise, counsellors).
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8.7  PRIVACY, DISABILITY AND DISCRIMINATION

Consumers, particularly those with genetic diseases, must be represented (e.g. through
voluntary associations) when governments and private industry consider the role of
genetics in such things as research, insurance, employment law, privacy legislation
and family law reform. The concerns of the disabled community about potential uses
of genetic information need to be addressed.  It is clear that gene technology should
be used to assist people with disability and their families, rather than to eliminate
diversity. 

While there is potential to do much good in the field of genetics, the cautions and
fears of eugenics must be taken seriously and inform the lens through which society
evaluates the increasing range of testing that will be available. An adequate means of
enforcing this principle, whether voluntary or legislative, needs to be developed.

To the extent that existing privacy legislation, for instance the Federal Personal
Information Protection Electronic Documents Act and provincial health privacy legislation
where it exists, does not adequately address issues specific to genetic information,
appropriate regulation, perhaps in the form of legislation, is also needed to protect the
privacy of individuals and the confidentiality of genetic information.  Privacy and con-
fidentiality are becoming increasingly important as the number and types of genetic
tests increase.  Large databases of genetic information can be created, some of which
may exist outside of Canada.   Rules for governing access to this information, and for
what purposes, must be developed. Canadians need to be assured that data linking and
the secondary uses of genetic information are appropriately controlled. Without this
protection, confidence in genetic testing will be compromised to the detriment of both
healthcare and the biotech sector. Moreover, any regulation must be continuously re-
evaluated and modified as the field of genetic testing changes.  

The setting of appropriate parameters for the use of genetic information by employers
and insurers is a matter of concern to many Canadians.  An effort must be made to
come to grips with this issue, involving all stakeholders.

Possible Action: 

Health Ministers could be tasked in collaboration with appropriate colleagues with
developing a set of principles to govern the use of genetic information in the insurance
and employment fields.  These principles might then be used to either inform appro-
priate provincial activities or form the basis of legislation or alternate action if such a
measure is deemed to be required. 

Health ministers might also be tasked with determining appropriate mechanisms to
ensure the involvement of people with disabilities in discussions concerning the 
establishment of future parameters for genetic testing in healthcare. 
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8.8  PATENT REFORM

As discussed in Section 3, although the principles of patent law have served Canada
well, it may be necessary to reform the system to better suit the unique challenges and
issues raised by gene patenting.  A number of options are available.  One approach
might be an interjurisdictional body, involving industry, governments, the public, and
other stakeholders to decide how to proceed.  Whatever the approach, reform is most
certainly required in a timely manner.

The goal of any reform should be to uphold the beneficial aspects of patent law (e.g.
encouraging research, invention and innovation), while ensuring a better balance
between private and public interests with appropriate transparency and rigour.

Possible Action:  

Working with governments, industry, patient groups and other stakeholders, the feder-
al government should review the Patent Act as it pertains to gene patents. It is impor-
tant to stress that with the proper balance, a framework can be created that honours
Canada’s international agreements and protects healthcare institutions and providers
while preserving the spur to innovation that the patent system is considered to offer in
genetic research.  The goal of the review should be modernization of the Act to achieve
the objective of a fair and transparent patent review and approval process. This process
should recognize the role of gene patents in supporting industry, but put in place
appropriate safeguards and protections for healthcare, medical practitioners and
researchers. Possible goals to direct the review would include: 

a) Ensuring that appropriate  protections are put in place to protect healthcare pro-
fessionals and institutions when using genetic materials in research or the provi-
sion of care from legal action or the threat of legal action pertaining to patented
genes or DNA sequences.  This approach would therefore allow the continued use of
different forms of testing (and their patenting) and different interventions each
using some or all of the same gene or DNA sequence, but would not allow one gene
patent to, in effect, control future subsequent medical use of that gene sequence or
portion thereof. 

b) Developing new patent office guidelines, procedures and training materials with
regards to genetic patents.  Clear guidelines must be spelled out providing direction
regarding novelty, non-obviousness and utility as they pertain to the issuing of gene
patents. Particular attention must be paid in this regard to SNP and EST patenting
and include a determination as to whether and under what conditions these sub-
gene patents might be granted.

c) Clearly defining the patentable subject matter to exclude broad-based genetic
patents covering multiple potential uses and limit patents to clear and well defined
specific uses. 
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d) Clarifying the “experimental use” and “clinical non-commercial use” exceptions in
the Patent Act to clearly indicate that non-commercial clinical use of patented genet-
ic material and general research use of patented material are excluded. 

e) Expanding the “methods of medical treatment” exclusion in the Patent Act to put in
place explicit liability protections for medical practitioners and institutions for pro-
viding publicly funded medical services in the field of genetics including diagnostic
genetic services using patented materials.

f) In light of recent developments in human cloning and moves in other jurisdictions
to patent stem cell processes pertaining to production of human organs, we would
urge the federal government to consider adopting a public ordre or morality clause
within the Canadian Patent Act.  Such a mechanism appropriately modified from the
European experience would grant the Commissioner of Patents the ability to reject
patents on processes, products and techniques which are deemed to violate
Canadian morals and ethics.  Such a power does not currently exist.

g) Introducing an opposition period of nine months upon issuance of a new gene
patent, based on the current European Patent Office model, to allow interested and
affected parties to bring forward reasons for which the content, scope or validity of
the patent should be reviewed. 

h) Revising the compulsory licensing provisions in the Patent Act to cover genetic diag-
nostic and screening tests in the public healthcare system, thereby  allowing the
Commissioner the power to grant a compulsory license and to set an appropriate
royalty rate after engaging appropriate industry and health sector expertise if
required but without prior negotiation with the patentee. 

i) Examining the creation of a specialized court to handle appeals of the
Commissioner’s decisions and to adjudicate in matters of patent validity and
infringement.
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8.9 INTERJURISDICTIONAL CO-ORDINATING BODY

An interjurisdictional co-ordinating body on genetics, perhaps drawing on the experi-
ence of the Human Genetics Commission in the U.K. should be examined.  Such a body,
building on work already done by Human Genome Canada, could be used formally and
informally to draw together provincial and territorial expertise from various sectors to
lead the national discussion on the role of genetics in society and medicine. This body
could also potentially play a role in co-ordinating and/or monitoring public and pro-
fessional education undertaken at the provincial and territorial level and function as
an expert resource in the implementation of regulatory and procedural frameworks to
govern human genetics.

The activities of this interjurisdictional co-ordinating body should be based on a num-
ber of fundamental principles established by means of an ongoing dialogue with both
stakeholders and the public. This commission should have broad-based representation
and act as a resource to all jurisdictions. If established, the body should: 

• be based on values and principles which apply across both the public and private
sector;

• enable governments to take full advantage of research and development;

• have regard to national and international trends and developments;

• be able to arrive at decisions in a timely and expeditious manner;

• be able to impose or recommend moratoria on activities that may be thought to be
ethically or medically unacceptable (e.g. the insurance moratorium in the U.K.)

• be able to examine long term implications for the healthcare system both in terms
of service delivery (e.g. personalized medications) and financing sustainability
(relationship to emerging technologies).

Possible Action: 

Task Health Ministers with developing a draft terms of reference for a possible Genetics
Commission, setting out reporting relationships, core goals and objectives and role and
responsibility vis-à-vis provincial resources and committees.  The Ministers might also
be tasked with determining appropriate funding sources for such an initiative, includ-
ing federal resourcing as an option.  
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8.10 CO-ORDINATED AVAILABILITY OF TESTING

As genetic testing moves further and further into mainstream medicine, provinces and
territories will be faced with increasing pressure to cover the costs of certain tests. In
some cases a test may become available which is highly effective or of great predictive
or diagnostic value but for which the numbers of individuals requiring the test is so
limited that no single jurisdiction will rationally cover the test.  Moreover, without
national co-ordination we may see that a patchwork of types and forms of testing devel-
op across different jurisdictions, leading to both increased inequities in access and the
potential that “orphan” genetic tests will evolve.

One step that could prove valuable in the long term is for jurisdictions to take the first
steps to lay the basis for much greater cross-jurisdictional collaboration in the provi-
sion of genetic testing services.  In jurisdictions where certain forms of testing are not
available, protocols might be developed to allow sample testing to be undertaken in
another jurisdiction. Another potential benefit to building a collective capacity in
genetic testing would be to gradually evolve regional centres specializing in certain
forms of testing. This could, in the longer term, have the advantage of providing a
broader range of tests to Canadians at a lower cost than the gradual evolution of dis-
connected systems. 

Possible Action:

Task Health Ministers with undertaking the groundwork required to promote a co-ordi-
nated cross-jurisdictional approach to genetic testing. This task could begin with a
detailed review of the types and forms of testing that are currently being undertaken by
different jurisdictions and the setting out of some key principles and objectives that
might form a future framework .

8.11 SUPPORT FOR THE BIOTECHNOLOGY INDUSTRY

The biotechnology sector is a strong and rapidly growing industry and contributes
greatly to Canada’s economy both in terms of jobs, research and investment.  The
Canadian genomics industry is the world’s second largest biotechnology industry and
it is important to continue to support this sector. Canada needs to continue to be a
world leader in innovation and research. To this we must continue to provide strong
support for the protection of intellectual property within a framework that balances
the needs of commerce with the public good.

Finding ways to support the transfer of technology and knowledge into commercial
products is of crucial importance to the growth of the biotechnology industry.  A sup-
portive technology transfer environment includes both physical commercialization
infrastructure, such as research parks and commercialization centres (business incu-
bators), as well as the creation of an entrepreneurial culture to build commercializa-
tion receptor capacity.
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Biotechnology innovation clusters are key to an internationally competitive biotech-
nology industry.  Biotechnology innovation clusters depend on a sustained, competi-
tive investment in excellent talent, high quality, innovative basic and applied research
in a range of sciences, and in the capacity to commercialize the product of that
research in a partnership of public-private sector enterprise drawing on multiple lev-
els of government.

A fair, efficient and competitive marketplace is the foundation for investment, inno-
vation, trade and economic growth.  As knowledge based firms have considerable 
latitude in choosing where they do business it is crucial to attract and retain firms
while protecting the public and meeting Canada’s health and safety standards.
Regulatory policies must also be responsive to the rapid changes and advances in 
technology.

Patents are viewed as the “intellectual” capital of the industry, are the major reward
and incentive for innovation, and are necessary for a firm to attract investment capi-
tal inside and outside Canada.  Canada must adapt its delivery of intellectual proper-
ty services to the competitive conditions of a global, innovative, fast paced industry.

Possible Action:

Task Industry Ministers to explore priority areas to strengthen the biotechnology sector
through a number of innovative means such as:

• Examining the support to companies in the area of life sciences to encourage
research, development and innovation.  Such support could include increased fund-
ing for research and development, tax and investment incentives.

• Continuing the practice of providing special federal funding for the regulation of
biotechnology after 2002-2003 to provide resources for the anticipated 500 fold
increase in biotechnology applications over the next decade.

• Adapting the delivery of intellectual property services provided by the Canadian
Intellectual Property Office (CIPO) to provide a sound, predictable intellectual prop-
erty environment. 

• Involving the biotechnology industry representatives in discussions to ensure that
CIPO provides globally competitive services for biotechnology patenting.
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99 . CONCLUSION

The acceleration of genetic research over the past decade has opened up a new realm
of possibilities for human health and wellness, technological innovation and product
development flowing from the initial research. 

Healthcare in Canada and around the world will eventually be transformed in many
ways by the breakthroughs that even a decade ago few of us could have foreseen. 

Provinces and territories have much to contribute to preparing society and preparing
healthcare to be positioned to draw upon the best of genetic medicine while putting
in place the necessary checks and balances which can assist in limiting the risks that
undoubtedly come with this terrain. 

Building on the tremendous progress that has been made by Canadian researchers in
the decoding of the human genome, Canada must now set a goal of not simply hous-
ing groundbreaking science, but preparing society to appropriately harness such inno-
vation. 

There is much work to be done if provinces and territories are to better understand and
equip the public and healthcare providers to address the real challenges that will come
with new genetic knowledge and capacity. 

This report has sought to provide a series of markers along the way to assist all juris-
dictions in coming to terms with their own unique challenges and issues in a manner
which allows them to draw upon the experience and expertise of others. 

We call on the federal government to play a critical role in supporting this process, in
recognizing and acting upon areas of change which are required, but also to give full
consideration to the enormity of some of the challenges that healthcare will face as we
attempt to re-shape the skills, methods and tools required for the most advanced forms
of medicine.  

With the right resources and goodwill, provinces and territories have the opportunity
to use this critical juncture to carve new paths, to create new models and to draw upon
the expertise that exists across all jurisdictions to assist in helping to prepare society
and healthcare for the future.

This report is intended to generate discussion and dialogue and to offer some suggest-
ed routes for us to take – in the end, the final product will be what jurisdictions choose
to make it, the hard work lies ahead. 
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