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Abstract

Genetic tests frequently produce more information than is initially expected. Several
documents have addressed this issue and offer suggestions regarding how this informa-
tion should be managed and, in particular, concerning the expedience of revealing (or
not revealing) it to the persons concerned. While the approaches to the management of
these incidental findings (IFs) vary, it is usually recommended that the information be
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disclosed if there is confirmed clinical utility and the possibility of treatment or preven-
tion. However, this leaves unsolved some fundamental issues such as the different ways
of interpreting “clinical utility”, countless sources of uncertainty and varying ways of
defining the notion of “incidental”. Guidelines and other reference documents can offer
indications to those responsible for managing IFs but should not be allowed to relieve
researchers and healthcare professionals of their responsibilities.

DEFINITIONS

Recent years have seen steadily mounting interest in
the issue of “incidental findings” (IFs), their manage-
ment and (possible) disclosure, fuelled partly by the
convulsive evolution of a wide variety of genetic tests
and the ensuing increased probability of obtaining un-
expected abnormal results.

So far as large-scale genomics studies are concerned,
the question of IFs has been debated above all over the
last ten years, in parallel with an emerging trend within
the international research community to disclose certain
single genetic results to research participants [1].

In 2008 Wolf et al. defined IFs as “a finding concern-
ing an individual research participant that has potential
health or reproductive importance and is discovered in
the course of conducting research but is beyond the aims
of the study” [2].

Other similar definitions followed, such as that con-
tained in an important article published five years later,
which noted that IFs “have been defined as findings hav-
ing potential health or reproductive importance for an
individual, discovered in the course of conducting a par-
ticular study (in research, clinical care or screening) but
beyond the aims of that study” [3]. In the same year the
Public Health Genetics Foundation defined IFs as “ad-
ditional findings concerning a patient or research partici-
pant that may, or may not, have potential health implica-
tions and clinical significance, that are discovered during
the course of a clinical or research investigation, but are
beyond the aims of the original test or investigation” [4].
Kohane et al. even suggested the term “incidentalomes”

in the particular setting of medical genomics [5]. The
term has been adopted by other authors, including Solo-
mon, who used it when proposing an analogy between
IFs in genomics and in radiology [6]

The earliest definitions of IFs made no clear distinc-
tion between the problems involved in the return of
unexpected results and those involved in the return of
research results in general [7]. One of the few exceptions
was the Statement on the Principled Conduct of Genet-
ics Research of the Human Genome Organisation [8].
A distinction between the research and practical settings
gradually gained usage and has been widely adopted in
recent articles. The US Presidential Commission for the
Study of Bioethical Issues (“Bioethics Commission”),
which had already partially addressed the issue in its
report “Privacy and progress in whole genome sequenc-
ing” [9] (with particular reference to large-scale genetic
sequencing), published an ample report entitled “Antici-
pate and communicate: Ethical management of inciden-
tal and secondary findings in the clinical, research, and
direct-to-consumer contexts” [10], which defined IFs as
“results that arise that are outside the original purpose
for which the test or procedure was conducted”. The Bio-
ethics Commission “divides the term ‘incidental finding’
into two categories: incidental findings that are ‘antici-
patable’ and those that are ‘unanticipatable’. An antici-
patable IF is a finding that is known to be associated with
a test or procedure, while an unanticipatable IF includes
a finding that could not have been anticipated given the
current state of scientific knowledge”. The Commission
also draws a distinction between primary, secondary and
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discovery IFs. Primary findings are results that are active-
ly sought using a test or procedure designed to find that
result. Secondary findings are those “actively sought by a
practitioner” but that are not the primary target, and dis-
covery findings are those of a “broad or wide-ranging test
that was intended to reveal anything of interest” [10].

A BRIEF OVERVIEW

Several influential documents recognise the duty to
advise participants in research of any information that
concerns their health. The Council for International Or-
ganizations of Medical Sciences (CIOMS), for instance,
already in 1991 and again in 2002, in its “International
Guidelines for Ethical Review of Epidemiological Stud-
ies” recommended that “individual subjects (....) be in-
formed of any finding that relates to their health status”
[11]. The same guidelines also recognised the subject’s
“right not to know”. Similar recommendations have been
issued by the World Health Organisation (WHO) [12].
In 2005 the Council of Europe, in Article 27 of the “Ad-
ditional Protocol to the Convention on Human Rights
and Biomedicine, Concerning Biomedical Research”
[13, 14], recommended that “If research gives rise to
information of relevance to the current or future health
or quality of life of research participants, this informa-
tion must be offered to them. That shall be done within
a framework of health care or counselling. In comunica-
tion of such information, due care must be taken in order
to protect confidentiality and to respect any wish of a
participant not to receive such information”.

The rapid growth of genomic data over the last decade
has led several national and international groups to draw
up guidelines on the procedures for informing research
participants of their individual research results and, in
particular, of IFs [1]. The report of the US Bioethics
Commission [10] includes two lengthy appendices of
lists and brief descriptions of national and international
reports concerning the issue. The literature also contains
reviews and summaries of key recommendations [3].
These documents often divide IFs into three categories:
results that must be communicated; results that may be
communicated; and results that should be withheld.

However, these categories can be interpreted in dif-
ferent ways. There is general consensus that clinically
useful results should be communicated (but that infor-
mation concerning pathologies for which no treatment is
currently available and whose disclosure would only give
rise to apprehension should not be disclosed) [15]. One
typical approach for communicating research results
that may serve as an example was adopted in 2004 by a
working group from the National Heart, Lung and Blood
Institute (NHLBI) of the National Institutes of Health.
The group agreed on the conditions that should be met
for genetic results to be disclosed to research participants
[16]: briefly, these are that (1) the risk for disease should
be significant; (2) the disease should have important
health implications; (3) there should be a proven thera-
peutic or preventative intervention [15].

As we shall see from the broader discussion in the next
section (“Some of the problems”), the notion of “clinical
utility” can be interpreted in more than one way. One
interpretation holds that clinical utility applies to IFs for

which there exists a potentially useful intervention that
can improve the individual’s health status [17]. Another
adopts a broader view and attributes “clinical utility” to
information that would “facilitate life” [18] and which
should therefore also be disclosed. Yet other scholars
propose an even broader approach, holding that IFs
should always be communicated out of respect for the
person and regardless of their actionability [19].

These divergent positions are partly due to the differ-
ent ways in which researchers and healthcare profession-
als interpret personal preferences [20]. Some assume a
paternalistic attitude and consider that certain informa-
tion should be withheld, even when patients would wish
to know it [21];others attribute a strong normative role
to subjects’ preferences [22] and believe that all informa-
tion should be disclosed, in accordance with the princi-
ple of respect for the person [23].

Whatever the approach, there is general agreement
that all due caution should be used in disclosing informa-
tion and that individual circumstances should be taken
into account, particularly, for instance, when commu-
nicating information concerning minors [24] or genetic
information that also affects other family members [25].

There is also agreement concerning the crucial role of
informed consent [26]; it is advisable to include informa-
tion on the procedures for managing eventual IFs in the
forms submitted to subjects participating in research or
clinical tests and to acknowledge the right not to be in-
formed, except in specific circumstances [5].

INCIDENTAL FINDINGS:
SOME OF THE PROBLEMS

Incidental findings pose a number of problems and in-
trinsically present certain weak points. These weaknesses
are particularly significant when IFs involve genetic data
derived from screening or other research. The following
paragraphs mention a few of them.

The distinction between research and current prac-
tice and the notion of “incidental”

The debate over where to draw the line between research
and current practice has never been satisfactorily resolved
and the differences of opinion (which date back many
years, as is evident from the debate shown in the appendi-
ces [27, 28] to the “Belmont Report” [29]) are still in evi-
dence [30]. One cause of the problem is that the confines
between the two settings are inevitably blurred [31]. And it
is not only IFs that are affected; a distinction is crucial, for
instance, in order to establish the bureaucratic course that
any procedure should follow. In the case of IFs, however,
the problem of distinguishing between the two settings is
particularly delicate because the procedures for their man-
agement may vary according to the specific context. In or-
der to decide whether a particular activity constitutes clini-
cal care or research it may be helpful to refer first of all to
the underlying motivations. As a general rule, interventions
in a clinical care setting are personalised, whereas research
is hypothesis- rather than needs-driven. To establish wheth-
er the setting is one of clinical care or research, it may thus
be useful to ask whether the rationale for the intervention
concerns the benefit of the patient or the broader category
to which the patient belongs [4].
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Yet even the criterion of motivation leaves some issues
unsolved, as is illustrated by the fact that in 2012 Wolf et
al. [18] re-considered the notion of IFs that some of them
had proposed four years earlier [2]. The authors recognised
that while the expression “IFs” was appropriate in the con-
text of genetics research procedures that had in the mean-
time become obsolete, it is not always appropriate where
more advanced techniques are being used, particularly
genome screening. They consequently acknowledged that
the expression itself may hamper the process of agreeing
an unambiguous definition of the circumstances in which
researchers are duty-bound to disclose their findings to re-
search participants. They noted that “in large-scale discov-
ery research (...) it is difficult to identify what is ‘beyond
the aims of the study’ because the entire genome is under
scrutiny and the research is inductive discovery research
rather than research driven by discrete hypotheses” [18].
Despite these misgivings the authors maintained that the
expression “IFs” was still valid, and provided examples to
support their position. One example is the case of a genom-
ics researcher who, during the enrolment phase of a study,
discovers that a potential participant has elevated blood
pressure. Wolf et al. proposed distinguishing IFs from what
they call “individual research results”, i.e. a finding “discov-
ered in the course of the research, when the finding is on
the focal variables under study in meeting the stated aims
of the study” [18]. This distinction thus focuses on the in-
tentions: if the researcher was not looking for the find-
ing, then it is an incidental finding; if, on the other hand,
the researcher was looking for it, then it is an individual
research result. This brings us back to the distinction
between research and clinical practice mentioned ear-
lier. Even if it were possible to make a clear distinction
between the two settings, the fact remains that the mo-
tivation (focusing on the patient or even embracing the
broader category to which the patient belongs) does not
help to decide how to manage the results: “If research-
ers are obliged to return data indicating the presence of
a mutation that markedly increases the risk of disease,
that duty applies whenever such information is in their
hands, whether they intended to find it or not. Unfor-
tunately, however, the complicated conversation about
which results to return to subjects risks becoming still
more complicated if we use a term that gives unwar-
ranted attention to just that: the researcher’s original
intention” [32]. To address this problem Parens et al.
“suggest ‘individual genomic result’. The term avoids the
problem of giving undue attention to the researcher’s
or clinician’s intentions. To the extent that the term is
vague, the vagueness may be a virtue. It reminds us of
the real, difficult work that remains: articulating criteria
to distinguish between individual genomic results that
do - and do not — warrant an offer to return to research
participants or patients” [32]. In the case of genome
screening, the already difficult search for an appropriate
term is compounded by the fact that it is difficult “to
identify what might be an [incidental finding], as any
genomic pattern correlating with pathology may be cap-
tured and studied” [32]. Thus the notion of “incidental”
remains controversial [33] “It could be said that nearly
nothing is ‘incidental” because very little is outside the
scope of the research question” [34].

Clinical utility

Recommendations often refer to notions or concepts
without offering a precise definition of them. This may
give rise to difficulties, whether the notion is a broad one
(such as “health status”) or more specific (such as “reli-
able” or “potential benefit”), and the interpretations of
these concepts are left to professional judgment.

As noted above, one of the notions that, in the absence
of clear definitions, lends itself to subjective interpreta-
tions is the term “clinical utility”: the term “actionability”
is similarly problematic. Yet some documents consider
these concepts to be crucial when it comes to deciding
the procedures for managing IFs. The margins of sub-
jectivity for interpreting “utility” are also to be found in
guidelines concerned mostly with practical aspects. For
instance, a document published by the Public Health
Genetics Foundation, which takes a very pragmatic ap-
proach, recommends that the “100 000 Genomes Pro-
ject” (100kGP) “should adopt a policy of disclosing only
research findings that are scientifically significant and
have been assessed by a competent individual that are
clinically significant AND severely or moderately life
threatening AND clinically actionable. The operationali-
zation of these terms will need to be determined for in-
dividual research projects. The consent procedure should
also include a description of what types of findings will
be disclosed, why these and not others; and also that any
findings disclosed from research studies may need to
be validated in a clinical laboratory” [4] (author’s note:
capitalised in the original). In the absence of an accepted
interpretation of “actionability” this recommendation is
subject to a number of interpretations (particularly if the
concepts of “life threatening” and “clinically actionable”
are applied to pathologies rather than findings!).

Pleiotropy

It is often pointed out that reliable information and
data management systems need to be established that
clearly identify the risks associated with each genetic
variant included in research studies [35]. One of the rea-
sons for the difficulty of positively identifying these risks
is pleiotropy, a factor that is insufficiently addressed in
several of the guidelines and recommendations concern-
ing IFs. Pleiotropy — or the phenomenon of a single gene
or genetic variant affecting multiple phenotypes — can
considerably complicate the decision as to whether or
not to disclose a finding.

The ¢4 variant of the APOE gene may be associated
with a (treatable) cardiovascular risk and with a risk of
developing (untreatable) Alzheimer's disease [36]. The
recommendations included in some guidelines are that
information regarding the former risk be disclosed and
information regarding the latter withheld. This poses
problems for both the researcher and the clinician who
must disclose the information [37].

The question of pleiotropy arises fairly frequently in
the management of IFs. One significant example of this
is the list of 57 genes for which the American College of
Medical Genetics and Genomics (ACMG) believes that
incidental findings should be sought and reported in clin-
ical exome and genome sequencing [38]. As Kocarnick
and Fullerton observed in the Online Mendelian Inherit-
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ance in Man resource, 43 of these 57 genes have multiple
associated phenotypes listed: thus, even if the disclosure
of IFs is limited only to the genes identified in carefully
chosen lists, considerable problems still remain [39].

IFs, uncertainty, the problems for researchers: some
general considerations

One of the key problems in the management of IFs
is the uncertainty that surrounds them. This uncertainty
can be associated with a number of factors: it is particu-
larly important in the early stages of research and in the
genetics setting, where most disease predictions based
on genetics are probability estimates [35] and the sig-
nificance of IFs may vary between ethnic groups [5]. The
uncertainty factor in IFs is further compounded by the
fact that they are generally unconfirmed.

This uncertainty is one of the key elements complicat-
ing the task of researchers when managing IFs, to the
extent that “most genetics researchers, while aware of
the potential for incidental findings, simply do not want
to deal with them” [34]. This reluctance has been rec-
ognised in several documents. Even before the expres-
sion “incidental findings” became established, both the
American Society of Human Genetics [40] and the
Canadian College of Medical Geneticists [41] acknowl-

REFERENCES

1. Knoppers BM, Joly Y, Simard J, Durocher F. The emer-
gence of an ethical duty to disclose genetic research
results: International perspectives. Eur | Hum Genet
2006;14(10):1170-8. DOI: 10.1038/sj.ejhg.5201690

2. Wolf SM, Lawrenz FP, Nelson CA, Kahn JP, Cho MK,
Clayton EW, Fletcher JG, Georgieff MK, Hammer-
schmidt D, Hudson K, Illes J, Kapur V, Keane MA,
Koenig BA, LeRoy BS, McFarland EG, Paradise J, Park-
er LS, Terry SF, Van Ness B, Wilfond BS. Managing inci-
dental findings in human subjects research: Analysis and
recommendations. | Law Med Ethics 2008;36(2):219-48.
DOI: 10.1111/5.1748-720X.2008.00266.x

3.  Christenhusz GM, Devriendt K, Dierickx K. To tell or
not to tell? A systematic review of ethical reflections on
incidental findings arising in genetics contexts. Eur | Hum
Genet 2013;21(2):248-55. DOI: 10.1038/ejhg.2012.130

4.  Public Health Genetics Foundation. Managing incidental
and pertinent findings from WGS in the 100,000 Genome
Project. April 2013. Available from: www.phgfoundation.
org/file/13772/.

5. Kohane IS, Masys DR, Altman RB. The incidentalome: A
threat to genomic medicine. JAMA 2006;296(2):212-15.
DOI: 10.1001/jama.296.2.212

6. Solomon BD. Incidentalomas in genomics and radiology.
N Engl ] Med 2014;370(11):998-90. DOI: 10.1056/NE-
JMp1310471

7.  Lévesque E, Joly Y, Simard J. Return of research results:
general principles and international perspectives. J Law
Med Ethics 2011;39(4):583-92. DOI: 10.1111/1.1748-
720X.2011.00625.x

8.  ELSI Committee, Human Genome Organization
(HUGO). Statement on the principled conduct of genetic re-
search. 21 March 1996. Available from: www.who.int/genom-
ics/elsi/regulatory_data/region/international/048/en/.

9. Presidential Commission for the Study of Bioethical Is-
sues. Privacy and progress in whole genome sequencing. 2012,

edged that researchers have limited expertise in handling
medically relevant information and recommended that
the results of DNA tests should first be communicated
to an appropriate healthcare professional, who in turn
can decide whether or not to disclose the information to
the individual concerned. Other documents recommend
that researchers should be trained specifically to man-
age IFs and that their training should cover not only the
technical aspects but also the procedures for dealing with
them. This points to a need: the various documents —
and guidelines, in particular — undoubtedly provide fun-
damental guidance for the management of IFs, but they
cannot replace the individual responsibility of research-
ers and healthcare professionals, who must consider each
case on its merits, bearing in mind the peculiar circum-
stances of each individual [42, 43].

Conflict of interest statement

There are no potential conflicts of interest or any fi-
nancial or personal relationships with other people or or-
ganizations that could inappropriately bias conduct and
findings of this study.

Received on 12 April 2014.
Accepted on 12 May 2014.

Available from: www.bioethics.gov/cms/sites/default/files/
Privacy-and-Progress_ PCSBI.pdf.

10. Presidential Commission for the Study of Bioethical Is-
sues. Anticipate and communicate: Ethical management of
incidental and secondary findings in the clinical, research,
and direct-to-consumer contexts. 2013. Available from:
http://bioethics.gov/sites/default/files/FINALAnticipate-
Communicate_ PCSBI_0.pdf.

11. Council for International Organization of Medical Sci-
ences (CIOMS). International guidelines for biomedical
research involving human subjects”, 2002. Geneva: 2002.
Available  from:  www.cioms.ch/publications/layout_
guide2002.pdf.

12. World Health Organization. Genetic databases: Assess-
ing the benefits and the impact on human and patient
rights. Geneva: WHO; 2003. Available from: www.codex.
vr.se/texts/whofinalreport.rtf.

13. Council of Europe. Convention for the protection of human
rights and dignity of the buman being with regard to the appli-
cation of biology and medicine: Convention on bhuman rights
and biomedicine. 4 April 1997. Available from: http://con-
ventions.coe.int/Treaty/en/Treaties/html/164.htm.

14. Council of Europe. Additional protocol to the convention
on human rights and biomedicine, concerning biomedical
research. 25 January 2005. Available from: www.conven-
tions.coe.int/Treaty/EN/Treaties/Html/195.htm.

15. National Heart, Lung, and Blood Institute working
group, Fabsitz RR, McGuire A, Sharp RR, Puggal M,
Beskow LM, Biesecker LG, Bookman E, Burke W, Bur-
chard EG, Church G, Clayton EW, Eckfeldt JH, Fernan-
dez CV, Fisher R, Fullerton SM, Gabriel S, Gachupin
F, James C, Jarvik GP, Kittles R, Leib JR, O’'Donnell C,
O’Rourke PP, Rodriguez LL, Schully SD, Shuldiner AR,
Sze RK, Thakuria JV, Wolf SM, Burke GL. Ethical and
practical guidelines for reporting genetic research results
to study participants: Updated guidelines from a Nation-

(O8]
—_
Ot

ORIGINAL ARTICLES AND REVIEWS . . .



Carlo Petrini and Enrico Alleva

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

al Heart, Lung, and Blood Institute Working Group. Circ
Cardiovasc Genet 2010;3(6):574-80.

Bookman EB, Langehorne AA, Eckfeldt JH, Glass KC,
Jarvik GP, Klag M, Koski G, Motulsky A, Wilfond B,
Manolio TA, Fabsitz RR, Luepker RV, NHLBI Work-
ing Group. Reporting genetic results in research studies:
summary and recommendations of an NHLBI Working
Group. Am | Med Genet A 2006;140(10):1033-40. DOI:
10.1002/ajmg.a.31195

Evans JP, Rothschild BB. Return of results: not that com-
plicated? Genet Med 2012;14(4):358-60. DOI: 10.1038/
gim.2012.8

Wolf SM1, Crock BN, Van Ness B, Lawrenz F, Kahn JP,
Beskow LM, Cho MK, Christman MF, Green RC, Hall
R, Illes J, Keane M, Knoppers BM, Koenig BA, Kohane
IS, Leroy B, Maschke KJ, McGeveran W, Ossorio P, Park-
er LS, Petersen GM, Richardson HS, Scott JA, Terry SF,
Wilfond BS, Wolf WA. Managing incidental findings and
research results in genomic research involving biobanks
and archived data sets. Genet Med 2012;14(4):361-84.
DOI: 10.1038/gim.2012.23

Miller FG, Mell MM, Joffe S. Incidental findings in
human subjects research: what do investigators owe re-
search participants? ] Law Med Ethics 2008;36(2):271-99.
DOI: 10.1111/5.1748-720X.2008.00269.x

20. Klitzman R, Appelbaum PS, Chung W. Return of sec-
ondary genomic findings vs patient autonomy: implica-
tions for medical care. JAMA 2013;310(4):369-70. DOI:
10.1001/jama.2013.41709

Ossorio PN. Letting the gene out of the bottle: A
comment on returning individual research results to
participants: Am ] Bioethics 2006;6(6):24-5. DOI:
10.1080/15265160600935555

Fernandez CV. Public expectations for return of re-
sults - Time to stop being paternalistic? Am ] Bioethics
2008;8(11):46-8. DOI: 10.1080/15265160802513127
Shalowitz DI, Miller FG. Disclosing individual results
of clinical research: Implications of respect for par-
ticipants. JAMA 2005;294(6):737-40. DOI: 10.1001/
jama.294.6.737

Avard D, Sénécal K, Madadi P, Sinnett D. Pediatric re-
search and the return of individual research results. ] Law
Med Ethics 2011;39(4):593-604. DOI: 10.1111/.1748-
720X.2011.00626.x

BlackL, McClellan KA. Familial communication of research
results: A need to know? | Law Med Ethics 2011;39(4):605-
13. DOI: 10.1111/.1748-720X.2011.00627 .x
Appelbaum PS, Waldman CR, Fyer A, Klitzman R, Pa-
rens E, Martinez J, Price WN 2nd, Chung WK. Informed
consent for return of incidental findings in genomic re-
search. Genet Med 2013, DOIL: 10.1038/gim.2013.14.
[Epub ahead of print].

Robertson J. Legal implications of the boundaries be-
tween biomedical research involving human subjects and
the accepted or routine practice of medicine, 31 Decem-
ber 1975. In: The National Commission for the Protec-
tion of Human Subjects of Biomedical and Behavioral Re-
search. Appendix. Volume II. The Belmont Report: Ethical
Principles and Guidelines for the Protection of Human
Subjects of Research. Publication OS78-0014, 18 April
1979. p. 16.1-16.54. Available from: http://videocast.nih.
gov/pdf/ohrp_appendix_belmont_report_vol_2.pdf.
Levine RJ. The boundaries between biomedical or be-
havioral research and the accepted or routine practice

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

of medicine — Addendum. 24 September 1975. In: The
National Commission for the Protection of Human Sub-
jects of Biomedical and Behavioral Research. Appen-
dix. Volume 1. The Belmont Report: Ethical Principles
and Guidelines for the Protection of Human Subjects
of Researc. Publication OS 78-0013. 18 April 1979. p.
1.26-1.44. Available from: http://videocast.nih.gov/pdf/
ohrp_appendix_belmont_report_vol_1.pdf

The National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research. The Bel-
mont Report: Ethical principles and guidelines for the protec-
tion of human subjects of research. Publication OS 78-0012.
18 April 1979. Available from: www.hhs.gov/ohrp/human-
subjects/guidance/belmont.html.

Levine RJ. The nature, scope and justification of clinical
research In: Emanuel EE, Grady C, C Crouch RA, Lie
RK. Miller FG, Wendler D (Eds.). The Oxford handbook
of clinical research ethics. Oxford and New York: Oxford
University Press; 2008. p. 211-20.

Cornel MC. Crossing the boundary between research
and health care: P3G policy statement on return of
results from population studies. Eur | Hum Genet
2013;21(3):243-4. DOI: 10.1038/ejhg.2012.160

Parens E, Appelbaum P, Chung W. Incidental Findings in
the era of whole genome sequencing? Hastings Cent Rep
2013;43(4):16-9. DOI: 10.1002/hast.189

Knoppers BM, Dam A. Return of results: Towards a
lexicon? | Law Med Ethics 2011:39(4): 577-82. DOI:
10.1111/j.1748-720X.2011.00624 .x

Cho MK. Understanding incidental findings in the context
of genetics and genomics. | Law Med Ethics 2008;36(2):280-
5. DOI: 10.1111/5.1748-720X.2008.00270.x

Van Ness B. Genomic research and incidental findings. J
Law Med Ethics 2008;36(2):292-7. DOI: 10.1111/;.1748-
720X.2008.00272.x

Loy CT, Schofield PR, Turner AM, Kwok JB. Genet-
ics of dementia. Lancet 2014;383(9919):828-40. DOI:
10.1016/50140-6736(13)60630-3

Wachbroit R. The question not asked: The chal-
lenge of pleiotropic genetic tests. Kennedy Inst Ethics |
2008;8(2):131-44. DOI: 10.1353/ken.1998.0013

Green RC1, Berg JS, Grody WW, Kalia SS, Korf BR, Mar-
tin CL, McGuire AL, Nussbaum RL, O’'Daniel JM, Or-
mond KE, Rehm HL, Watson MS, Williams MS, Biesecker
LG. ACMG recommendations for reporting of incidental
findings in clinical exome and genome sequencing. Genet
Med 2013;15(7):565-74. DOI: 10.1038/gim.2013.73
Kocarnik JM, Fullerton SM. Returning pleiotropic re-
sults from genetic testing to patients and research par-
ticipants. JAMA 2014;311(89):795-6. DOI: 10.1001/
jama.2014.369

American Society of Human Genetics (ASHG). DNA
banking and DNA analysis: Points to consider. 1988. Availa-
ble from: www.ashg.org/pdf/policy/ASHG_PS_May1988.
Canadian College of Medical Geneticists, Hall ], Hamer-
ton J, Hoar D, Korneluk R, Ray P, Rosenblatt D, Wood S.
Policy statement concerning DNA banking and molecu-
lar diagnosis. Clin Invest Med 1991;14(4):363-5.

Feero W. Clinical application of whole-genome sequenc-
ing: Proceed with care. JAMA 2014;311(10):1017-9.
DOI: 10.1001/jama.2014.1718

Dewey FE, Grove ME, Pan C. Clinical interpretation
and implications of whole-genome sequencing. JAMA
2014;311(10):1035-45. DOI: 10.1001/jama.2014.1717



