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Despite a rapidly expanding literature on the issue of duty to warn at-
risk relatives in the context of clinical genetic testing, little has been
written on parallel issues with regard to the management of genetic
research results. Some might view this lack as an indication that there is
little to discuss in this regard. That is, standard practice is that data
obtained through medical research should not be treated as though they
are clinically relevant, and this standard should hold for genetic
research as well. This paper challenges this conclusion and its under-
lying assumptions. We argue that the line between genetic research and
clinical practice is often ambiguous. In some cases, research data gath-
ered from a very small number of subjects could have immediate clinical
implications. Hence, it is unethical for genetic researchers to absolve
themselves of clinical responsibilities for research subjects and/or their
families, on the grounds that the data were obtained for research
purposes. Indeed, we argue that it could well be unethical to embark on
some forms of genetic research unless advance arrangements have been
made for genetic counseling and clinical follow-up. Furthermore, in
some cases, it might be unethical to enroll subjects in studies if the
subjects are unwilling to receive their individual results.
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Despite a rapidly expanding literature on the
issue of duty to warn at-risk relatives in the con-
text of clinical genetic testing, the situation
remains ambiguous. Recent commentary tends
to favor considerations of individual autonomy,
patient confidentiality, and the individual’s right
to control his or her genetic information (1–3).
However, there are those who argue for an evol-
ving ‘duty to warn’ which may override consid-
erations of patient confidentiality and the right
not to know genetic information (4, 5). Some
have reframed the debate as a matter of familial
obligation with a ‘duty to share’ clinically rele-
vant genetic results with relatives (6), supported
by an emerging ‘principle of mutuality’ that
supersedes individual autonomy in the genetics
era (7). Emerging case law in the United States
moves to support this principle, as it extends the
responsibility of clinicians beyond immediate
patients to include family members (8, 9).

Meanwhile, broad privacy legislation pushes
back in the other direction, as it tends to restrict
the sharing of genetic information (1, 10, 11). The
predictable result is moral distress for health care
professionals (12).
The current focus on the clinical situation with

an emphasis on duty to warn fails to address
parallel issues with regard to the management
of genetic research results (13). On the face of it
this lack may appear understandable, as there is a
general proscription against sharing individual
results in medical research. This is because the
validity of clinical trial information is generally
cumulative in nature, such that perceived results
with a single research subject cannot, and should
not, be generalized. For example, a clinician/
researcher may believe that an individual patient
has done well in a clinical trial and thus might
assume he or she has a clinical responsibility to
continue the trial medication outside the research
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protocol. However, in the absence of aggregate
trial data, the clinician’s assumption could well
be false. While cumulative evidence is necessary
in some types of genetic research such as those
designed to study gene–disease associations and
gene–environment interactions, there is a broad
subset of genetic studies in which this is not the
case, particularly with serious monogenic disor-
ders for which a tight linkage assignment has
been established. In such cases, the researcher
may accrue knowledge from a single individual
which has immediate clinical relevance not only
for that individual, but also for other members of
the pedigree. To argue that there is no obligation
to share this data with individual subjects and/or
with those responsible for their clinical follow-up,
or to ensure that measures are taken to advise at-
risk family members of their status on the
grounds that ‘these are research results and thus
should not be considered as clinically relevant,’ is
to claim ignorance in the face of knowledge for
which the researcher is morally, if not legally,
responsible.

Case description

Here, we describe our experience conducting
genetic research in Newfoundland, Canada
(where it is likely that several serious monogenic
diseases remain to be described), on one such
disease: autosomal dominant arrhythmogenic
right ventricular cardiomyopathy (ARVC).
ARVC is a cause of sudden cardiac death
(SCD) in young people (14, 15). Clinical diagno-
sis is difficult and is based on observational and
descriptive diagnostic criteria (16). ARVC is
genetically heterogeneous. It is most often inher-
ited as an autosomal dominant disorder, and
several genetic loci and cloned genes are known
(17–19). One locus at 3p25 (20) contains an as-
yet-unidentified gene responsible for one form of
ARVC in 16 large families in Newfoundland and
Labrador, including up to 1200 individuals over
nine generations in a single family. Analysis
of these families has determined the lethal sex-
influenced natural history of the disease: 50% of
males die in the absence of treatment by 40 years
and 80% by 50 years, with corresponding risks
for females of 5% and 20% (21). Effective pri-
mary prevention of potentially lethal arrhythmias
is available with implantable cardioverter defi-
brillator therapy (21).
Our original consent form reflected our ignor-

ance of the disease. That document, signed sub-
sequent to genetic counseling, followed common
practice with genetic research in that it provided

assurances that were a genetic location found,
further counseling would occur after molecular
testing. At that point, the subject would have the
option of deciding whether or not to learn his or
her DNA results. Subsequent determination of a
linked locus at 3p25, and the assignment of a
founder DNA haplotype present in all affected
subjects across families, meant that DNA testing
could define disease status pre-symptomatically.
Hence, although ARVC in Newfoundland and

Labrador is a lethal condition with a high recur-
rence risk and where effective treatment is avail-
able, DNA testing remains in the research
domain. As a result, several cases have occurred
where concerns have arisen regarding: (i) genetic
knowledge and clinical responsibilities on the
part of genetic researchers; (ii) the rights and
responsibilities of research subjects with regard
to their genetic information; and (iii) potential
responsibilities to other family members and the
general population.

Case 1

A female subject at 50% a priori pedigree risk
participated in genetic linkage analysis research.
The sex-influenced nature of the disease and
inheritance through a female family member
meant there was no immediate family experience
of serious sequelae to ARVC, even though multi-
ple SCDs in young people had occurred in the
extended pedigree. Research revealed a high-risk
DNA haplotype. Nevertheless, this subject
refused to learn her DNA results or to receive
further clinical testing. The question was raised
as to whether we had a duty to warn her eight
adult children, including five males aged between
20 and 40 years.
This scenario, although generated through

genetic research, could occur following clinical
testing, as defining affected status of the subject
by any method would place the subject’s off-
spring at 50% risk of a treatable disease causing
SCD. In our opinion, clinical testing, regardless
of the motivation for the testing (research or
clinical), should result in disclosure to the
individual. Nevertheless, this still leaves open
the ethical question of duty to warn at-risk rela-
tives. Given the lethal and treatable nature of
ARVC, even those who support a conservative
position with regard to sharing genetic informa-
tion without patient consent, might support
doing so in this situation. Indeed, emerging case
law in the United States has already established
that in some instances physicians may have a
duty to breach the confidentiality of a patient
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so as to warn family members, who are not their
patients, of their risk of genetic disease (9, 22,
23). Similar provisions are available in Canadian
law under the provisions of the so-called Tarasoff
situation named for the landmark decision of the
Supreme Court of California. That case recog-
nizes that ‘at some point the need to protect the
public from imminent danger becomes para-
mount, and at that point the doctor’s duty of
confidentiality ends and is replaced by a duty to
warn the person[s] at risk’ (24). However, all of
the cases cited occur within the clinical context. If
the life-saving information is unavailable because
genetic researchers have failed to establish work-
ing relationships with clinicians, or because
researchers restrict disclosure of ‘research
results,’ the question of contacting at-risk family
members is moot.

Case 2 (a and b)

Two young males at an a priori 50% risk of
inheriting ARVC participated in the research.
Again, both were recruited prior to our under-
standing of the natural history of the disease, and
thus before we appreciated the true severity of
ARVC linked to 3p25 in Newfoundland and
Labrador. Both subjects refused to hear their
DNA haplotype results. This left the research
team in the position of knowing that a serious
risk of a potentially lethal but treatable condition
was present; yet, due to the subjects’ refusal to
hear their results, the research team was unable
to take steps to organize treatment with their
clinical care givers.

(2a) Despite numerous overtures, the first male
steadfastly refused further contact with the
research team. He died of a SCD due to
ARVC prior to his 30th birthday.

(2b) The second male initially refused his haplo-
type information, because he was training
for a career for which a high-risk result
would curtail his ability to continue.
Furthermore, given the potential for SCD,
there was a possibility that, due to the nat-
ure of the job (in transport), members of the
public would be put at risk. In this case, the
individual eventually agreed to receive his
results, and he was treated successfully. His
career plans were subsequently altered.

These, and similar cases, contributed to our
consternation with regard to our duties to act
upon genetic information irrespective of how
the information was obtained. One result has

been a modified consent document so that
ARVC study participants are now required to
accept that they will receive their results if and
when these become available through the course
of the research. If a subject does not want to
learn his or her result, then the blood sample
will simply not be drawn. We are considering a
further amendment to the effect that if the
research subject is either unwilling or otherwise
unable to share clinically relevant results with at-
risk family members, steps may be taken by the
research/clinical team to ensure that this infor-
mation is made available to those family
members.

Discussion

The manner in which we frame the distinction
between genetic research and clinical genetics
will affect our understanding of our duties
regarding the management of information
accrued through genetic research. First, it is
important to contrast the nature of the relation-
ship between the researcher and the subject in
genetic research with that of the clinician and
patient in the clinical context. In the clinical con-
text, patient autonomy and the assurance of con-
fidentiality in the patient–physician relationship
are often presented as key considerations in
arguing against a generalized duty to warn (10,
25). However, insofar as genetic research involves
families, the family must remain the primary
focus of concern with regard to the management
of research results.
The foregoing speaks to the importance of

ensuring that genetic research is coordinated
with local clinical genetics services, ideally
through the mechanism of disease-based, health
region coordinated, genetic registers that are
sensitive to both clinical and research interests
(26–29). Families are the focus of registers, and
ongoing clinical care and management, follow-up
of those at risk, and appropriate genetic counsel-
ing for serious diseases with high recurrence risks
are their major function. When research results
are obtained, they can be discussed with trained
genetic professionals, and issues of potential
error in research data can be addressed. Thus,
in the absence of an established relationship
between genetic researchers and the clinical
genetics team, a research project of the nature
described above could well be considered unethi-
cal. This last point has particular significance
when genetic researchers are from outside the
jurisdiction in which clinical services are
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provided, a somewhat common scenario for
genetic research conducted in Newfoundland.
Newfoundland and Labrador’s population is

ideal for genetic research because of its geo-
graphic and genetic isolation and large family
sizes. This has been the impetus for numerous
successful collaborative relationships with out-
of-province genetic research teams. However,
some out-of-province teams have studied
Newfoundland families in the absence of local
clinical genetics input. In some cases, outside
researchers have abdicated any responsibility for
sharing clinically significant results with research
subjects or with local clinicians responsible for
their follow-up, on the grounds that research
results should not be applied to the clinical con-
text. As a consequence, the province has drafted
legislation to ensure that all genetic studies con-
ducted here are subject to local ethics review. For
diseases that fit the risk profile of ARVC, local
research ethics board approval will occur only
when satisfactory arrangements have been made
through the clinical genetics service to ensure
appropriate follow-up and for the communica-
tion of relevant results with subject/patients and
their families. Clinical geneticists working
directly with researchers in this manner may be
placed under significant burden regarding poten-
tial ‘duty to warn’ issues that might arise.
Although professional clinical guidelines in the
USA, UK, and Australia permit breaking of
confidentiality in ‘exceptional circumstances’
(30–32), the mechanism by which this would
occur remains unclear. One suggestion is that
health professionals be required to notify a legis-
lated statutory body, whose remit would be to
warn relatives of their risks without identifying
the affected proband (5). Again, however, we
note that such guidelines are aimed primarily at
the clinical context and do not account for
research findings.
The key consideration here is that information

obtained through genetic research for serious
monogenic disorders (where results from a single
individual can have immediate clinical implica-
tions) differs from results generated in the course
of a standard clinical trial, or in population-
based, gene-association studies. The distinction,
therefore, between research results and clinical
application, so important in the context of clin-
ical trials, cannot be used as the standard for
genetic studies of serious diseases with high
recurrence risks, particularly those for which
potential ameliorative interventions exist.
Finally, it is important to mention the privacy

paradox. This paradox lies in the fact of
increased legislative emphasis on individual

privacy protection, even as the advance of geno-
mic medicine necessarily reveals information that
is familial in nature. As noted previously, there
are legal provisions and precedents in most jur-
isdictions that not only permit but also actually
require the breach of confidentiality in the clin-
ical context if others are in imminent danger. It is
important that such provisions developed for the
clinical context are applied in the research con-
text for the kinds of cases we describe here. We
are sensitive to concerns regarding genetic discri-
mination and recognize the need to protect indi-
vidual and family privacy when appropriate.
However, genetic privacy is a somewhat fickle
matter, dependent to a large extent on the
phenotypic expression of the particular genetic
condition. Individuals with achondroplasia, for
example, may have concerns about genetic dis-
crimination, but it has nothing to do with the
privacy of their genetic information. Concerns
about insurability can also be misleading, as
knowledge of serious genetic disease in the family
has to be disclosed, regardless of individual dis-
ease status. In the case of ARVC, for example,
multiple deaths in young people within the
extended family will immediately affect insurabil-
ity. To put it bluntly, individuals at risk of
ARVC have to face the choice of dying with an
insurance policy of dubious validity, because they
failed to disclose relevant family history irrespec-
tive of genetic testing, or to be alive enjoying
their loved ones but without insurance.
We acknowledge that ARVC in Newfoundland

and Labrador is in some respects an atypical
genetic disease. Hence, we do not assume that
the manner in which we manage research results
on this condition are generalizable to all genetic
studies. However, the lessons learned from
ARVC provide another perspective on the nature
and extent of our obligations with regard to
genetic information. This behooves genetic
researchers in general and research ethics boards
in particular to consider carefully the possible
clinical ramifications of research data prior to
embarking upon or approving a genetics research
project.
We are still in the early days of the genomic era

in medicine. It remains unclear whether the new
wine of rapidly expanding genetic information
can be contained in the old wineskins of princi-
ples, policies, and procedures for gathering, stor-
ing, and sharing medical information. Our
suspicion is that one size simply will not fit all.
A more nuanced understanding of the relation-
ship between genetic research and clinical prac-
tice is essential as we move forward in this
regard.
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