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Secondary findings (SF) differ from incidental findings as
they are actively sought and systematically evaluated using
a list of genes selected based on guidelines developed by
professional societies in various jurisdictions. Despite some
authors stating that a “consensus regarding the return of
secondary genomic findings in the clinical setting has been
reached” [1], we believe that further consideration of the
issue is required. In particular, given the absence of scien-
tific evidence of pathogenicity of these allegedly causative
variants in unaffected individuals, the question remains as
to how beneficial the knowledge of these variants is to the
patient, and his/her relatives.

Although guidelines issues by European professional
bodies do not specifically address SF, their call for a tar-
geted approach to analysing genomic data in relation to
clinical question implies that they are not supportive of
actively searching for disease-causing variants extraneous
to the phenotype of the patient [2, 3]. In contrast, while the
American College of Medical Genetics and Genomics
(ACMG) Working Group “acknowledge that there was
insufficient evidence about benefits, risks and costs of dis-
closing incidental findings to make evidence-based recom-
mendations”, their final recommendation was to report
SF on their “list” [4]. This is based on the perceived
“actionable” nature of such information and therefore the
value of sharing this information. Yet, recent studies have
revealed that variants formerly recognised as pathogenic are

present in disease-free individuals [5]. Identifying a pre-
disposing variant in an affected individual or in a family
where several members are affected by a serious condition,
makes medical and scientific sense. But evaluating the risk
associated with such a variant when it is identified outside
of any pathological context is currently very challenging.
This could lead to an increased number of unnecessary
follow-up investigations, needless anxiety for patients, and
poor medical decisions. To date, no scientific study has
systematically evaluated the benefit of preventive measures
in response to this kind of information in this context.

Actionability has become the criterion used to determine
whether or not to report SF. Unfortunately, this term has
been used to describe various concepts, such as “pre-
ventable or treatable conditions” [6], “potential to change
immediate medical care” [7], and “a finding that may
impact patient management to improve outcome” [8],
among others. One definition that might prove useful is that
of Richer and Laberge: “a pathogenic variant for which
preventive and/or treatment measures are available to sig-
nificantly improve health outcomes associated with the
condition“ [9]. However, as these authors acknowledge, the
definition still requires a determination of what constitutes a
significant impact on health outcomes. Furthermore,
actionability carries with a positive connotation or value, as
it is also the term used in tumour genomics to qualify the
somatic variants considered as biomarkers for targeted
therapies. Using this term might bias or skew the discussion
between clinicians and patients or their families. To reach a
consensus as a community we need to determine action-
ability with more objective measures. While some authors
have proposed a semiquantitative metric to assess action-
ability [10], reference data obtained from asymptomatic or
symptomatic (for another condition) individuals who carry
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these variants is lacking. Instead, one could analyse the
ACMG list of 59 “actionable” genes in the general popu-
lation and compare medical, psychological, and social
outcomes of those who did and did not receive medical care
in response to variants identified.

In France, a strict legal framework for presymptomatic
testing has been developed, which includes a period of
reflection and involvement of a multidisciplinary team,
including a psychologist. These measures, which allow for
patient autonomy, are not questioned, either by geneticists
or by individuals receiving testing [11]. Yet, the introduc-
tion of an active search for SF as part of the protocol for
diagnostic sequencing would mean any member of the
population undergoing testing for a particular indication
could receive predictive health-related information. This is
regardless of whether they have a family history of the
condition or any previous concerns about the diseases being
screened. It seems illogical that the highly refined processes
associated with existing predictive testing protocols would
be completely eclipsed by the availability of SF when
sequencing is performed for an unrelated indication.

In addition, asymptomatic individuals, or individuals
symptomatic for another condition, found to carry predis-
posing variants may not benefit from the same medical care
as affected individuals carrying the same predisposing
variants. In other words, “actionability” may differ when
considering the potential for medical care offered either to
symptomatic individuals with a definitive diagnosis, or to
asymptomatic individuals identified and tested based a
positive family history. Furthermore, the boundaries of
“non-actionability” are not very clearly defined. Even in the
cases when there is no effective therapy, non-therapeutic
measures can be taken which can deeply modify the way
people anticipate their future lives.

High-throughput sequencing techniques are now
becoming more widely available and the new French
Genomic Medicine Plan will provide tens of thousands of
patients every year with access to this testing [12]. Before
carrying out genomic analysis, patients will have been
counselled by a health professional (not necessarily with
genetic training) about the testing, including the potential
for SF to be identified during the analysis. Having given
voluntary and “informed” consent, all results, both those
related to the initial indication for testing and any SF, will,
therefore, be released to the patient. Yet every physician
who gains consent from their patients is well aware of its
limitations: crippling time constraints, difficulties in com-
prehension due a lack of knowledge or language barriers,
etc. Based on our current knowledge, it is difficult to pre-
dict, let alone control the possible future impact of SF and
one cannot truly consider the medical, familial, social,
professional and psychological consequences of such a
result. As a community, we are well aware of the problems

arising from consultations involving presymptomatic diag-
nosis when these concern one well-identified disease
already known to exist in the family. How can we, possibly
inform patients of the potential detection of numerous dis-
eases identifiable via this type of genomic analysis? Like
others [13], we question whether patients will be able to
comprehend the goals of the test and the implications or
impact of the results, and therefore make an informed
decision about whether or not they want to receive them.
We observe this in our practice and we try to manage it
whilst attempting to respect the autonomy of patients and
their families. However, in our opinion, the significant gaps
in knowledge about the real impact of SF by the medical
genetics community will, by extension, result in an inability
to truly enable a patient to provide informed consent for SF.

We also need to consider how free patients are to
exercise their “right not to know” SF when they are told
that this kind of analysis is an option. Studies exploring
patients’ and publics’ views about receiving secondary
and unsolicited findings show that, in hypothetical situa-
tions, high proportions of people want to receive all kinds
of findings from genomic sequencing, in some cases
regardless of whether or not they are actionable [14].
However, there is little data to date exploring whether
these preferences are expressed and maintained by actual
patients after testing takes place.

In addition, in France, there is legislation relating to the
disclosure of genetic information to at-risk relatives [15].
This legislation does stress that if the genetic condition
identified is serious and either treatable or preventable
(including genetic counselling), patients should either dis-
close these to their at-risk relatives, or give permission for a
healthcare professional to do so on their behalf. This means
that identification of SF carries with it the legal obligation to
inform other at-risk family members. This pressure for the
patient, or their healthcare professional, to disclose this
information to at-risk relatives may place an additional
burden on the family and should be considered as part of the
informed consent process.

The direct consequence of deciding to actively search for
SF would be to make them accessible to any individual
desirous of knowing their status from a list of “actionable”
genes. This decision would also modify the illness definition
from clinical to molecular, which might, in an open future,
transform everyone into a “patient-in-waiting” [16]. We must
consider the applicability of US-centric guidelines to the
diversity of European cultures and legal frameworks before
integrating this “opportunistic screening” into routine practice.
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