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ABSTRACT More and more frequently, clinical trials for Alzheimer disease (AD) are targeting cognitively unimpaired
individuals who are at increased risk of developing the disease. It is not always clear whether AD biomarker information
should be disclosed to research participants: on the one hand, research participants may be interested in learning this
information because of its perceived utility, but on the other hand, learning this information may be harmful, as there
are very few effective preventive or therapeutic options available for AD. In this article, we bring together three separate
sets of ethical guidance literature: on the return of individual research results, on an individual’s right to access personal
data, and on transparent enrollment into clinical trials. Based on these literatures, we suggest policies for the disclosure
of AD biomarker test results in longitudinal observational cohort studies, clinical trials, and hybrid research projects,
such as the European Prevention of Alzheimer’s Dementia (EPAD) project, in which we served as an ethics team. We
also present and critically discuss recommendations for disclosure of AD biomarkers in practice. We underscore that, as
long as the clinical validity of AD biomarkers remains limited, there are good reasons to avoid actively disclosing them
to cognitively unimpaired research participants.
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linical trials for Alzheimer disease (AD) are in-

creasingly focused on intervening in earlier or

at-risk stages of disease in the hope of prevent-
ing or delaying the onset of dementia. For such trials,
recruitment is aimed at finding individuals with lim-
ited or no cognitive symptoms who are in an early stage
of the disease or at risk of developing it. Risk status is
often determined based on either genetic or biomarker
testing. For AD, biomarkers can be assessed in cerebro-
spinal fluid (and in the future, possibly also in blood)
or through imaging of the brain, using PET scans, for

example.! AD is associated with elevated tau levels in
cerebrospinal fluid and beta amyloid plaques in the
brain as shown on PET scans. When used to predict a
healthy individual’s future risk of developing the dis-
ease, however, the clinical validity of AD biomarkers is
limited. Moreover, there are no effective disease-mod-
ifying treatment or prevention options available for
AD. As AD biomarker information is neither certain
nor actionable, learning about these biomarkers may
be harmful and burdensome for some research partici-
pants who do not have cognitive symptoms.
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At the same time, research participants may be in-
terested in learning whether they are at increased risk
of developing the disease, and may actively ask for AD
biomarker test results. Participants enrolled in longitu-
dinal observational studies, for instance, may wish to
access individual research results pertaining to AD, and
researchers may feel obliged to disclose this informa-
tion. This may also occur, for instance, when cognitively
healthy individuals who participate in observational co-
hort studies are invited to participate in clinical trials of
pharmaceutical interventions, as they may be invited on
the basis of AD biomarkers information. During the re-
cruitment process, researchers are expected to be trans-
parent toward prospective research participants and to
disclose information relevant to the informed consent
process, including information about the reasons that
individuals were invited to enroll in a clinical trial or
other type of research study. This implies that prospec-
tive research participants may need to be informed
about biomarkers indicating increased risk of develop-
ing AD. Researchers are thus confronted with an ethical
dilemma: should they inform prospective research par-
ticipants about AD biomarkers in light of transparency
and other informational requirements, when the clinical
validity and utility of such biomarkers are limited and
doing so may also be harmful to research participants?

In recent years, several large research projects have
been set up to enroll and monitor cognitively unim-
paired research participants who are at risk of develop-
ing AD. These projects include observational studies
and registries, clinical trials, and hybrid projects, such
as the Global Alzheimer’s Platform (GAP) and the Euro-
pean Prevention of Alzheimer’s Disease (EPAD) project.
The GAP is a patientcentric network of over 90 clinical
sites involved in AD research across Northern America
aimed at reducing the time investment and costs of AD
clinical trials,? inter alia by “pre-recruiting” research
participants. Its aim is to gather a “trial-ready” cohort
of research participants who can be easily enrolled in
preclinical or prodromal AD clinical trials.*> The EPAD
project ran from 2016 to 2020 and was funded by the
Innovative Medicines Initiative,* and we were involved
in this project as an ethics team, conducting qualitative
and conceptual research and offering ethical guidance
throughout the project. The EPAD project combined a
longitudinal observational study with a planned plat-

form for clinical trials aimed at accelerating drug devel-
opment for the prevention of AD.” In the past, AD clini-
cal trials had faced several methodological and practical
hurdles, including high screening-failure rates® and
study lengths hindering recruitment and retention of
research participants, as well as problems in relation to
generalizability of study results. To address these issues,
the EPAD project set up a multinational longitudinal
cohort study spanning several European countries for
the purposes of disease modelling and clinical trial re-
cruitment.” Participants with low and high risk of de-
veloping AD were recruited from existing population-
based and clinical cohorts across Europe and included

Three sets of ethical guidance—ethics
of the return of individual research
results, ethics of access to personal
data, and ethics of clinical trial
enrolliment—all pertain to the dilemma
at hand: should AD biomarkers be
disclosed to cognitively unimpaired
research participants?

in the longitudinal study. The aim was to develop and
monitor over time a population of healthy individuals
and individuals with mild cognitive impairment who
were at risk of developing Alzheimer’s dementia and
who were willing and ready for participation in phase
IT clinical trials of new compounds—to establish a so-
called readiness cohort. From the readiness cohort, in-
vestigators could select and invite participants known
to have AD biomarkers indicating increased risk of de-
mentia and avoid the trouble of setting up for each trial
time-consuming and costly recruitment and screening
processes, which are associated with high screening fail-
ures.® By combining a longitudinal study with a clini-
cal trial platform, the EPAD project aimed at avoiding
needless burdens on potential research participants and
reducing the costs of recruitment and prescreening. As
a consequence of this research design, the EPAD project
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was confronted with questions of whether, when, and
how to inform participants about AD biomarkers.

To be able to identify and recruit research partici-
pants who are at risk of developing AD dementia for AD
prevention or early-intervention studies, people who
are (largely) cognitively healthy must be prescreened
for increased risk of the disease by assessing AD bio-
markers. Cognitively healthy research participants in
whom, for instance, abnormal amyloid beta levels have
been detected may be labeled positive for AD biomark-
ers. People with no symptoms of AD dementia and with
positive results from AD biomarker testing are cur-
rently referred to by some as having preclinical AD? or
even as having AD.!? Following these classifications,
recruitment for AD prevention studies may turn cog-
nitively healthy people into people with a diagnosis of
(preclinical) AD if they test positive on AD biomarkers.
It was recently suggested that diagnosis of AD should be
reserved for individuals with AD phenotypes and that
biomarker-positive individuals who are cognitively un-
impaired should be considered at-risk for progression
to Alzheimer disease.!!

Yet the predictive value of AD biomarkers for the
development of AD is uncertain, particularly in people
without objective cognitive impairment,12 and increas-
ingly so with age.!® The predictive value is highly depen-
dent on the (age) cohort in which it is investigated, with
five-year progression rates in persons without amyloid-
beta depositions ranging roughly from 15% to 50% and
with amyloid-beta depositions ranging roughly from
35% to 70%.!* Particularly in older age groups, the com-
peting risk of mortality due to other causes should also
be taken into account. Consequently, a high level of un-
certainty remains around any prediction of progression
to AD, rendering the clinical utility of these biomarkers
for individual patients low. Thus, in cognitively unim-
paired individuals, AD biomarkers cannot be used to
distinguish reliably between those who will and those
who will not develop the disease. In the clinic, AD
biomarker tests are therefore generally not considered
suitable for use in people with only subjective cognitive
symptoms. Thus, prominent clinical guidelines recom-
mend against the routine use of AD biomarker tests in
clinical practice, especially in people without objective

cognitive impairment.'>

Research participants, however, may be interested
in receiving the results of AD biomarker tests and may
see feedback about such results as a benefit of research
participation rather than a burden. Empirical studies
of research participants’ perspectives suggest that AD
biomarker disclosure is not seen as a barrier to en-
rollment.'® In fact, research participants wish to learn
about AD biomarkers and tend to attribute value to the
result of amyloid testing, even compared to other medi-
cal tests.!” One important reason for this is that, despite
the lack of clinical utility given the paucity of treatment
options, participants feel that AD biomarkers may have
personal utility.'"® They may think that knowing their
AD risk status may help them to effect life changes and
prepare themselves and their loved ones—both mentally
and practically—for a future with AD.!® They may also
feel that it gives them the opportunity to set up advance
directives, make arrangements for long-term care and
support, and even consider euthanasia.?’ All this per-
sonal utility may be attributed to AD biomarkers even if
research participants are clearly informed by study doc-
tors that such biomarkers or their apparent absence only
increases or decreases their risk and that the doctors are
far from certain about whether they will develop AD.

In this article, we discuss the ethical dilemma of
disclosure drawing on three distinct bodies of ethical
guidance literature, which have developed separately
and may offer different, even conflicting, recommenda-
tions for the disclosure of AD biomarkers in different
research contexts. Then, we detail how, on the basis of
these literatures, we gave shape to the disclosure policy
of the EPAD consortium, and we discuss the tensions
it gave rise to. Finally, we draw on our experiences in
the EPAD consortium to offer reccommendations for the
disclosure of biomarkers, information provision, and
the informed consent process. These recommendations
can be used by other research groups involved in the
design or conduct of hybrid studies or clinical trials in
which recruitment is based on biomarker data and by
research ethics review boards tasked with evaluating
such research.

ETHICAL FRAMEWORKS FOR DISCLOSURE OF AD
BIOMARKERS

hree sets of ethical guidance—ethics of the return
of individual research results, ethics of access to
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personal data, and ethics of clinical trial enrollment—
that arose and have evolved independently from one
another, being developed in bodies of literature, all
pertain to the dilemma at hand: should AD biomarkers
be disclosed to cognitively unimpaired research par-
ticipants?

Ethics of the return of individual research results.
While researchers have an ethical obligation to return
aggregate results of medical research studies involving
human research participants,?! they have traditionally
not had any obligation to actively return individual re-
search results. However, “the justification for returning
results becomes stronger as both the potential value of
the result to participants and the feasibility of return
increase”?? In the context of genetics and genomics re-
search, there has been considerable and long-standing
debate on the value of disclosing individual research re-
sults to research participants.?? There is a growing con-
sensus that researchers should offer feedback of relevant
genetic or genomic research results to research partici-
pants.?* However, it may be difficult for researchers to
determine whether individual research results are rel-
evant. It is not always clear “when results must, should,
may, or must not be returned.”?> Most policies use three
criteria to determine whether feedback is warranted:?®
analytical validity, clinical significance (or clinical va-
lidity), and actionability (or clinical utility). Individual
research results should be returned to research partici-
pants when they accurately establish the presence or
absence of a genetic variant (satisfying the criterion of
analytical validity), when this variant is reliably associ-
ated with a meaningful increase in risk of disease (clini-
cal validity), and when the disease can be prevented or
treated using acceptable and available methods (clinical
utility). The rationale is that research participants can
benefit from learning about individual research results
only if those results reliably establish a (present or fu-
ture) medical problem that can be acted upon.

Application of these three criteria to AD biomarker
research results raises several concerns. First, there are
concerns about the clinical validity of the information.
Given the uncertainty surrounding the clinical signifi-
cance of AD biomarkers in cognitively unimpaired in-
dividuals, disclosure of such information is generally
not recommended. Disclosure of AD biomarkers may
place “a cloud of uncertainty over participants.”?’ La-

beling of cognitively healthy research participants with
AD biomarkers as having preclinical AD may lead to
misunderstandings.?® Because AD biomarkers in cog-
nitively unimpaired individuals cannot be meaningfully
interpreted, they should not be disclosed.?

Second, disclosure of AD biomarkers lacking clini-
cal validity or utility might harm cognitively unimpaired
research participants. These individuals may unduly
come to believe—especially if they go on to read about
AD biomarkers on the internet—that they are now ill
or will inevitably become ill. The image of the Sword of
Damocles is often used as an illustration of the continu-
ous fear and burden that may arise when knowing one’s
fate. Thus far, however, the limited empirical evidence
suggests that the quantifiable psychological impact of
AD biomarker disclosure on cognitively healthy re-
search participants is generally low.>? A recent overview
of the literature on the impact of disclosure on research
participants concludes that AD biomarker disclosure is
safe in this population.’! However, as current empirical
research on the impact of AD biomarker disclosure is
mostly quantitative in nature, measuring effects using
depression and anxiety scales, it may fail to capture more
subtle psychological and social effects. It is also limited
in terms of the populations for whom evidence is avail-
able. Learning that one has AD biomarkers may have
negative implications for identity, self-determination,
and stigma,®? for instance, and may lead to hypervigi-
lance toward cognitive (dys)functioning in daily life.3?
This knowledge may also adversely affect research par-
ticipants’ cognitive performance.3* One study found, for
instance, that older, cognitively unimpaired adults who
knew their at-risk APOE-genotype performed worse in
objective memory tests and had lower subjective esti-
mations of their memory compared to those who were
at risk but were not aware of that risk.>> Such potential
adverse impacts are disconcerting, especially in light of
the limited ability of AD biomarkers to estimate future
risk of AD, which renders many of these impacts false
Or unnecessary.

Third, in the context of AD, these harmful or wrong-
ful impacts cannot be offset by any potential benefits,
medical or otherwise. Often, it is claimed that disclosure
of AD biomarker information may result in “potential
benefits to the individual, including bolstered auton-
omy.3® It could prompt individuals to make changes
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in their personal or professional lives or take up long-

term-care insurance or long-term-care plans. However,
if these actions are motivated by false belief (i.e., the be-
lief that one will develop AD while this is not the case,
or at least not certain at all), individual autonomy is not
promoted.>” Would it be sensible to make important
life changes for a 75-year-old woman without cognitive
impairment, for instance, based on the knowledge that
she has a 23.5% lifetime risk of developing Alzheimer
disease, given her abnormal amyloid beta levels, instead
of a 13.8% risk, like that of others of similar age with
normal amyloid beta levels?*® In this case, the perceived
personal utility of AD biomarker information may be
the result of a misunderstanding if the 75-year-old per-
son believes that she will develop AD dementia or has
a high risk of doing so. In addition, with an undue fo-
cus on AD biomarkers, individuals may lose sight of
other risk factors for AD, including age, cardiovascular
health, genotype, and diet, some of which may be more
important, and some of which may be modifiable. The
biomarker alone does not distinguish those who will
develop the disease from those who will not. When
risk information is highly uncertain (has little clinical
validity), it is not useful, not even personally—and it
had better not be used.>® Until there is clinical validity
in AD biomarker test results, there may not be a way for
cognitively unimpaired research participants to attain
any medical or personal benefit to outweigh potential
harms of learning that they have tested positive for such
biomarkers.

Fourth, even if adopting healthier lifestyles or mak-
ing positive life changes in response to biomarker test
results does not actually harm research participants,*
and might even benefit them, their doing so on the ba-
sis of unfounded (and bleak) projections of their future
cognitive health is not right. Putting research partici-
pants in the position of making life(style) changes on
the basis of false information conflicts with the principle
of respect for autonomy. This also applies to the sub-
stantial life-planning changes, such as moving houses or
changing jobs, that cognitively healthy research partici-
pants have reported considering after receiving positive
biomarker results.*! Only on the basis of reliable infor-
mation can human beings give shape to their lives in
meaningful ways, and in accordance with their personal
values.

Thus, disclosing findings about AD biomarkers is
not in line with established criteria—analytical validity,
clinical validity, and clinical (or, for that matter, person-
al) utility—put forward in the ethics literature on the
return of individual research results, nor with the med-
ical-ethical principles of beneficence, nonmaleficence,
and respect for autonomy.*> Based on the ethics of the
return of individual research results, AD biomarkers
should not be routinely offered to members of cogni-
tively unimpaired research populations involved in ob-
servational AD studies.

Ethics of access to personal data. It is acknowl-
edged increasingly often that individuals have a right to
access to data about themselves that is collected by oth-
ers. A right to access and control of one’s personal data
follows from fundamental rights and freedoms, includ-
ing the right to informational self-determination and
privacy.*® In Europe, a legal right to access health-re-
lated data is supported by several legal frameworks. The
Convention on Human Rights and Biomedicine of the
Council of Europe, for instance, states that “everyone is
entitled to know any information collected about his or
her health”#4 Importantly, the European Union’s recent-
ly implemented General Data Protection Regulation
(GDPR) contains a right for the “data subject” to access
any personal data held by a “controller” (see article 15
of the GDPR), including health data or biomedical data
collected for research purposes.*> Research participants
do not have a legal right to access research data about
themselves in all jurisdictions around the world,* yet it
is broadly acknowledged that research participants have
a prima facie moral right to access such data.*’” When
research participants take the initiative to ask for it, they
should be given access to research data relating to them-
selves.

With increasing frequency, it is suggested that re-
searchers should not wait for research participants to
make explicit requests but should take the right to ac-
cess as a starting point and honor that right more proac-
tively. Accordingly, more recent guidance leans toward
the communication of results.*® Such guidance takes
its cues from community-engaged and participatory
approaches to research and supports more open and
bidirectional data exchange and communication be-
tween researchers and research participants.*’ Research
groups that routinely disclose AD biomarker test results
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to cognitively healthy research participants cite partici-
pants’ preferences, empowerment, and reciprocity as
reasons for doing 50.°° Some commentators expect that,
in line with this view, more and more studies will rou-
tinely or actively share AD biomarker test results with
research participants.’!

Ideally, however, research data should be returned
in a manner that is understandable to the research par-
ticipant and that minimizes any risks associated with
disclosure. After all, learning about uncertain and/or
difficult-to-interpret research data might be harmful
to research participants. Sufficient resources should be
available®” to conduct additional analyses or confirma-
tory testing and to provide medical or psychosocial
services, such as counseling, to ensure the welfare of
research participants when disclosing research results.
There are concerns that ethically responsible data access
may not always be feasible in practice.>® The “effort in-
volved in re-contacting participants and returning re-
sults in ways that are responsible and likely to be useful
to them can be significant”>* When confronted with a
request from a research participant to learn individual
research results, the researcher need not grant the re-
quest immediately, but may engage in a discussion about
purposes, limitations, benefits, and risks of disclosure.
Therefore, researchers might discourage research par-
ticipants from pursuing access to research data. Studies
have shown that when research participants understand
that the reliability and actionability of AD biomarkers
are currently limited, their interest in learning this in-
formation decreases.” During the informed consent
process, researchers might inform research participants
that—for instance, because of limited resources—access
to research data will not be provided. Ultimately, how-
ever, ethical and legal frameworks for access to personal
data imply that if a research participant has a well-con-
sidered and persistent wish to access research data, the
researcher should accommodate that wish, even if this
requires time and effort.

Thus, research participants have a right to learn
about AD biomarkers upon their explicit request. Al-
though the ethics of access to personal data does not re-
quire researchers to share data actively or routinely with
research participants, it does require them to disclose
data when research participants ask for it.

Ethics of clinical trial enrollment. The ethical re-
quirement of transparency about clinical trial enroll-
ment began with The Belmont Report in the late 1970s.%
Ever since, respect for persons has been a fundamental
ethical principle in medical research involving human
subjects. Respect for persons entails that the autonomy
or capacity “of deliberation about personal goals and
of acting under the direction of such deliberation” of
individuals must be acknowledged.”” That is, the con-
sidered decisions of autonomous research participants
must be respected. Research participants should enter
into research voluntarily and on the basis of adequate
information. Withholding information that is neces-

AD biomarkers currently have limited
predictive value and cannot answer
the most common question of research
participants in AD prevention studies:
whether they will or will not develop
dementia. This is the key message to
be conveyed and reiterated during
information provision, informed
consent, and ongoing communication
processes within AD research studies.

sary to make considered decisions—in the form of in-
formed consent to research participation—is wrong.
The Belmont Report lists “items for disclosure intended
to ensure that subjects are given sufficient information,”
such as the purpose of research, risks and benefits, al-
ternatives, and the right to withdraw at any time, and
mentions “[a]dditional items,” including “how subjects
are selected.”®

The recommendation to inform prospective re-
search participants about how they were selected has
been incorporated in the authoritative guidelines of
the Council for International Organizations of Medical
Science for health-related research involving humans.
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Article 8 of these guidelines states that participants in
clinical trials must be informed about the reason they
were invited to take part.”” In the literature, this is re-
ferred to as “transparent” enrollment.®® When prospec-
tive research participants are recruited for a clinical trial
based on individual-level AD biomarker results, trans-
parent enrollment occurs if they are informed that they
were invited to participate on this basis. In clinical trials
that are open only to research participants who have AD
biomarkers, disclosure is, in fact, already inherent in the
participant screening process: those who test negative
for AD biomarker tests will not be invited to take part
in the trial. For this type of trial, disclosure of AD bio-
markers thus takes place as a routine part of a transpar-
ent enrollment process.

Transparent enrollment is contrasted with blinded
enrollment. For some time, blinded enrollment was
deemed preferable®® in light of the above-mentioned
risks of harm associated with AD biomarker disclo-
sure but also to avoid potential bias in memory test-
ing, which was sometimes the main outcome measure
in AD clinical trials. Moreover, to individuals who do
not wish to learn about their AD biomarkers, routine
disclosure as part of a transparent enrollment process
might be unwanted and potentially coercive. Persons
who are not willing to learn their AD biomarker sta-
tus might be pressured to accept disclosure in order to
be able to enroll in the trial. However, Kim et al. argue
that, as individuals who do not wish to learn their AD
biomarker status are probably not attracted to such a
research project, a right to participate in a clinical trial
does not exist, and individuals are free to choose not to
take part, coercion does not occur.®?

The use of blinded enrollment might imply that
larger numbers of participants are needed—and thus
exposed to the risks and burdens of research participa-
tion—to achieve the aims of the research project. Inter-
ventional AD studies are commonly meant to answer
research questions regarding the effects of drug treat-
ments on AD biomarkers as proxies for clinical out-
comes. In such studies, biomarker-negative individuals
would be invited only so that researchers could inform
them that being invited to the trial does not mean that
they are biomarker-positive and, thus, to maintain un-
certainty regarding the AD biomarker status of indi-
vidual participants (to protect them against any harms

resulting from disclosure). The inclusion of biomarker-
negative participants would act only as a decoy and
would not be required to answer the research question.
Enrolling and exposing healthy volunteers to risks only
to avoid “disclosure by enrollment” in others would be
disproportionate and arguably unethical—and a waste
of resources.®* To protect biomarker-negative individu-
als from the risks and burdens associated with (unnec-
essary) research participation, for interventional AD
studies, transparent enrollment is currently recom-
mended.®*

Transparent enrollment in AD clinical trials in-
volving cognitively unimpaired research participants is
generally believed to be safe and feasible® and is used
in several trials of AD drugs involving cognitively un-
impaired research participants.®® It does require some
safeguards to be put in place, notably, psychological
screening and the provision of adequate counseling.
The “how” of disclosure will be discussed in more detail
below.

To disclose or not to disclose? Taken together, these
three separately evolved bodies of literature on the eth-
ics of disclosure of research results lead to the following
general recommendations for AD prevention studies:

« In observational studies involving cognitively unim-
paired research participants, AD biomarkers should not
routinely be disclosed until clinical validity and utility
can be established.

« Based on research participants’ right to access their
personal data, disclosure of AD biomarkers to individual
participants should take place in research studies upon
the explicit request of the individuals.

« When cognitively unimpaired participants are invited
to take part in clinical trials, they should be informed
about the reason they were selected. If selection took
place based on AD biomarkers, this information should
be disclosed—together with appropriate discussion of
how it should be interpreted.

Hybrid studies in dementia prevention, such as the
EPAD project in which observational and intervention-
al research were combined, and clinical trials in which
recruitment is based on preexisting biomarker data, are
subject to all three sets of guidance. Based on these liter-
atures, we advised against routine disclosure of AD bio-
markers throughout the cohort study, while allowing for
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disclosure upon explicit request, and we even demanded
disclosure upon recruitment for clinical trials, within
one single—though hybrid—project. At first glance, the
resulting overall disclosure policy for the EPAD project
seems inconsistent and patchy. Yet it is perfectly in line
with current ethical guidance. There are good reasons
to withhold AD biomarker information as long as it is
not strictly necessary to share it because, as said, this
information is uncertain, not actionable, and difficult to
interpret.

RECOMMENDATIONS IN THE LITERATURE FOR AD
BIOMARKER DISCLOSURE

As discussed, there are situations in which dis-
closure of AD biomarkers is unavoidable, either
within ongoing observational studies, when partici-
pants explicitly ask for it, or as part of a transparent
enrollment process for a clinical trial. If a research
group decides to disclose AD biomarker test results
to cognitively unimpaired research participants, they
should do so responsibly. Current literature on AD
biomarker disclosure puts forward the following four
recommendations: First, because a research partici-
pant’s decision to find out their test results should be
well informed, researchers should educate participants
about and discuss with them the clinical significance
and limitations of AD biomarkers, the risks and ben-
efits of learning AD biomarker information, and the
lack of disease-modifying treatments at the outset of
the clinical trial.%” Studies have shown that cognitively
unimpaired research participants may have difficul-
ties understanding the uncertainties surrounding the
clinical significance of AD biomarkers.®® Biomarkers
may easily be overinterpreted. It has been suggested
that AD biomarker test results be given not in dichoto-
mous forms (elevated versus nonelevated amyloid, for
example, or amyloid positive or negative), but as num-
bers or percentages, in relation to a study threshold, to
help participants interpret the results.%° Research par-
ticipants should receive written educational material,
for which templates are available.”’ The researcher or
study doctor should assess whether the research par-
ticipant has understood relevant information about AD
biomarkers, for instance, using the teach-back method.
Research participants should receive correct and real-
istic information on currently available treatment or

preventive options and should not be enticed with the
promise of interventions that are still under clinical de-
velopment.

Second, disclosure should take place during sepa-
rate, face-to-face discussions with appropriately trained
clinical experts (e.g., clinicians or counselors) who
are skilled at effective communication and with suf-
ficient time for questions.”! Empirical studies suggest
that research participants expect that the study doc-
tor or researcher will take the time for discussion and
interpretation of biomarker test results.”? Third, it is
recommended that some form of formal or informal
psychological assessment should be conducted be-
fore disclosure of AD biomarker status’® to ascertain
whether the disclosure conversation may have potential
adverse consequences for the research participant. Spe-
cifically, research participants who suffer from anxiety
and depression may experience emotional difficulties
after disclosure of AD biomarkers.”# In these cases, dis-
closure may need to be postponed. At the same time,
postponing disclosure may not help, and it may even
exacerbate anxiety. Ideally, an assessment of individu-
als’ psychological resilience to learn information about
AD biomarkers should take place before enrollment.
Fourth, it has been suggested that there should be some
form of monitoring of the impact of disclosure,’® for in-
stance, through a follow-up telephone discussion, and
that research participants and their families should be
offered care and support if necessary.

While these recommendations seem to be aimed at
promoting the safety of research participants and miti-
gating the risks associated with disclosure, we are con-
cerned that some of these recommendations might have
opposite effects. The offering of extensive information
and high levels of care and support before and after dis-
closure may inadvertently reinforce overinterpretation
of the clinical significance of AD biomarkers’® and thus
aggravate the psychological impact of AD biomarker
disclosure. The special attention given to disclosure of
AD biomarkers might reinforce an “exceptionalism” ap-
proach about AD biomarkers and enhance the special
appeal and perceived utility of AD biomarkers.

To avoid this, it is important that due care and at-
tention be given to the information provided and the
process for doing so. Researchers should be very clear
about what AD biomarkers can and cannot tell partici-
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pants about their future risk of developing AD demen-
tia. In our view, the most important message about AD
biomarkers is that they currently have limited predictive
value and cannot answer the most common question of
research participants in AD prevention studies, namely,
whether they will or will not develop dementia in the
future. In cognitively unimpaired individuals, this ques-
tion cannot be answered by AD biomarkers alone. We
suggest that this is the key message to be conveyed and
reiterated during information provision, informed con-
sent, and ongoing communication processes within AD
research studies.

CONCLUSION

n this article, we have explained the apparent con-

flicts within current ethics guidance for the dis-
closure of AD biomarkers to cognitively unimpaired
research participants in prevention clinical trials by
showing how norms for providing or withholding ac-
cess to individual research results have developed with-
in three separate literatures. Especially those who are
setting up or evaluating hybrid research projects that
combine a longitudinal cohort study with recruitment
for clinical trials based on AD biomarkers will need to
balance general arguments against routine disclosure
to cognitively unimpaired research participants, given
the limited clinical validity and clinical or personal util-
ity of AD biomarkers, with arguments in favor of dis-
closure, given the individual’s right to access personal
research data and the ethical demands of transparent
enrollment in clinical trials. This task lies ahead for a
growing number of hybrid research projects and pre-
recruitment efforts, including the Global Alzheimer’s
Platform, which is extending toward Europe.”” Inter-
nationally, support for disclosure of AD biomarkers in
research settings seems to be growing’® and to be in
line with both research participants’ preferences and a
broader societal trend to grant individuals more control
over their personal data. Yet as long as AD biomarkers
are not able to predict with a sufficient degree of cer-
tainty whether an individual will or will not develop
AD dementia, their informational value is limited, and
there are good reasons not to actively disclose them in
research contexts. ¢
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