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Abstract

Disclosure of Alzheimer’s disease (AD) biomarkers to cognitively unimpaired adults

are currently conducted only in research settings. Yet, US Food and Drug Administra-

tion approval of a disease-modifying treatment for symptomatic individuals, improved

understanding of the “preclinical” phase of disease, and advancements toward more

accessible biomarker tests suggest such disclosure will increase in frequency, even-

tually becoming routine in clinical practice. The changing landscape in AD research

to focus on biomarkers has generated debate on the validity and clinical utility of

disclosure to cognitively unimpaired adults. This article explores the broader social

implicationsofmorewidespreadADbiomarkerdisclosure—that is, of individuals learn-

ing their risk for developing dementia caused by AD. We identify 10 challenges and

offer preliminary solutions. As the field continues to evolve, it is essential to anticipate

and address these broader ethical, legal, and social implications of disclosure.

KEYWORDS

Alzheimer’s disease, biomarker, caregiver, ethics, law, preclinical

1 INTRODUCTION

Alzheimer’s disease (AD) is a tremendous public health problem, and

concomitant investments have been made in research to identify

disease-modifying therapies. Research suggests intervening earlier
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rather than later in the disease course may reduce the number

of individuals who develop dementia—that is, emerging therapies

may be more effective at preventing the clinical syndrome than

treating the disease once symptoms are present.1–3 This understand-

ing has, in turn, prompted extensive investigation into the role of
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biomarkers in early detection of AD.4 Accumulating evidence sup-

porting the notion that AD starts decades before the onset of clinical

symptoms has intensified focus on the protracted “preclinical”

phase of disease, along with efforts to identify biomarker-defined

substages.2,3,5 Simultaneously, advancements in AD biomarker

detection—particularly the advent of blood-based biomarkers—

suggest testing will soon be more accessible. The US Food and Drug

Administration (FDA) has approved, albeit controversially, a treatment

for symptomatic AD, and there is hope that a disease-modifying

therapy for preclinical AD—one that can slow or perhaps prevent

the onset of cognitive impairment—is not far off. This confluence

of circumstances suggests that, although preclinical AD biomarker

disclosure is not presently advised in clinical settings, it soon might

be. Though this future holds substantial promise, there are important

considerations when moving AD biomarker disclosure from the realm

of research into clinical practice.

Researchers have beendisclosingADbiomarker results—most com-

monly amyloid beta (Aβ) positron emission tomography (PET) or

cerebrospinal fluid (CSF) testing results—to cognitively unimpaired

participants for several years, predominantly in the context of clini-

cal trials.6 Because “elevated” AD biomarker results are an eligibility

criterion for participation, it is considered practically and ethically

necessary to disclose results to prospective research participants.

Additionally, some longitudinal studies of cognition and aging return

AD biomarker results to cognitively unimpaired participants in pur-

suit of promoting transparency and autonomy. These clinical trials and

longitudinal studies have afforded researchers opportunities to exam-

ine the effects of AD biomarker disclosure on individuals and to gain

insights into the future of clinical practice.7 In general, individuals have

expressed that they understand the meaning of their AD biomarker

results, including their limited predictive value, and disclosure has

been safe: there have not been clinically significant increases in anx-

iety, depression, distress, or suicidality.8,9 These findings have made

progress in allaying concerns that participants would not understand

or could not tolerate learning biomarker results indicative of preclini-

cal AD.10 Researchers have also sought to understandwhat cognitively

unimpaired individuals do with knowledge of their results. Individ-

uals have used AD biomarker results—particularly those indicating

an increased risk for dementia—to make behavior changes, includ-

ing modifying lifestyle to promote brain health, and to inform future

planning.8,9,11 This suggests disclosure may have beneficial effects by

motivating individuals to improve their aging trajectories and better

prepare for the future.

While much work has been done to assess the impact of preclinical

AD biomarker disclosure on individuals, the impact on society remains

underexplored. The purpose of this article is to survey the broader

implications of preclinical AD biomarker disclosure in the US social,

legal, and policy context, though we recognize similar issues will arise

internationally. Here, we outline 10 areas of critical need and offer

preliminary social and policy solutions through the lens that more

accessible AD biomarker tests and availability of disease-modifying

therapies will increase the number of cognitively unimpaired older

adults learning AD biomarker results.

RESEARCH INCONTEXT

1. Systematic Review: A PubMed and Google Scholar

search was conducted. Research from multiple fields

including public health, neuroscience, and law was

reviewed and included. The implications of Alzheimer’s

disease (AD) biomarker disclosure will encompass

many disciplines and should be addressed using an

interdisciplinary approach.

2. Interpretation: We critically assessed the broader impli-

cations of preclinical AD biomarker disclosure through

research, clinical, and policy lenses. We outline 10

areas of critical need posed by expanding preclinical AD

biomarker disclosure and provide ideas for policy and

social solutions.

3. Future Directions: This article asserts that addressing

the social ripple effects of more widespread preclinical

AD biomarker disclosure requires amultimodal approach

to meet the immense complexity of the field’s future.

Renewed public concerns about health information pri-

vacy, public salience of AD with aducanumab’s approval,

and increased visibility of AD issues by lobbying insti-

tutions are quickly coalescing to create a window to

advocate for policy to address the impact of preclinical

AD biomarker disclosure.

2 THE BIG TEN: AREAS OF CRITICAL NEED
PRESENTED BY PRECLINICAL AD BIOMARKER
DISCLOSURE

More widespread preclinical AD biomarker disclosure will introduce

ethical, legal, and social challenges that need to be acknowledged.

These challenges loom large, though specific details may depend on

as-yet-unknown factors, such as testing uptake and the costs and

effectiveness of any disease-modifying therapies; as appropriate, we

have noted where these factors might alter our analyses and recom-

mendations. Addressing these challengeswill require the collaboration

of numerous stakeholder and action at the institutional, state, and

federal levels.

2.1 Promoting health equity

It is essential to ensure that preclinical AD biomarker testing and, if

needed, health-care services and supports, are accessible, affordable,

and effective for all patient communities. To accomplish this, policy

interventionsareneeded toaddressunmetneedsand systemic sources

of disparity.12

First, research is critical for advancing health, but it must be con-

ducted intentionally to reduce inequities; otherwise, it will perpetuate

them.13 AD biomarker research—and consequently also studies of AD
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biomarker disclosure—has to date been conducted in cohorts that are

largely non-Hispanic, White, and highly educated, and with a family

history of AD. These cohorts are not reflective of the US popula-

tion generally, nor of AD patients specifically. Findings regarding AD

biomarker presence thresholds and risk estimates have been calcu-

lated using data from predominantly non-HispanicWhite participants.

When racially minoritized groups are under-represented in research

establishing risk thresholds and estimates, it remains unclear if these

biomarkers are valid for estimating disease risk in groups with a dis-

proportionate presence of social determinants of poor health.14,15 In

addition, underrepresentation can causeharmbyexacerbatingdistrust

in research. Relatedly, given the relative homogeneity of research par-

ticipants to date, the effects of AD biomarker disclosure on recipients

may not be fully generalizable. Further, clinical trials of disease-

modifying therapies have not been representative.14 Funding like the

National Institutes of Health, oversight agencies like the FDA, and

payers like the Centers for Medicare and Medicaid Services should

consider mandating representative samples in research unless there

is a compelling reason not to. This will require investments to build

capacity and improve recruitment of underrepresented groups and to

diversify the research workforce.16

Second, to realize the promise of disease-modifying therapies for

AD, all individuals must have access to health care—including both

biomarker testing and treatment—in the preclinical period. Yet, while

racial and ethnic minorities are disproportionately affected by AD,12

they also encounter disproportionate barriers to health care gener-

ally, and dementia care specifically.17 These disparities are the result

of longstanding structural and systemic inequities and urgently need

to be addressed. Among other steps, dismantling structural racism will

require assessing whether interventions narrow disparities in health,

not focusing solely on overall health benefits.18 Without such action,

there is a risk that introduction of preclinical AD biomarker testing and

disease-modifying therapies forADwill exacerbate rather than amelio-

rate disparities because the benefits are unequally distributed over the

population.

Further, even if a disease-modifying therapy becomes available,

maintaining a brain-healthy lifestylewill likely continue to be an impor-

tant strategy for aging well. Yet, brain health is not purely a matter of

personal responsibility. Again, the identities individuals hold as they

move through the world—such as their race, socioeconomic status,

and zip code—shape their interactions with institutions and systems

and offer or limit opportunities to reduce modifiable risk factors

for dementia. For example, redlining and other racist practices mean

that Black communities are more likely to live in food deserts or

places more exposed to pollution.19 Greater attention must be paid

to the balance between personal behavior change and the need for

broader environmental and systemic changesmeant to facilitate health

improvement. There is a growing understanding that justice can only

be achieved through equal access to factors supporting a healthy

lifestyle. Policy makers must target the foundation of the social and

physical environment.20 We need to acknowledge and address the

ways systemic racism, ableism, classism, and other forms of structural

discrimination further disparities and impact individual health.

2.2 Reducing stigma and discrimination

Research on disclosure of AD biomarker results to individuals high-

lights concerns about stigma and discrimination.21,22 Stigma refers to

negative collective attitudes such as those often held toward aging

and dementia, while discrimination occurs when stigma is enacted

via concrete behaviors such as rejection, exclusion, or devaluation. A

recent survey experiment conductedwithmembers of the general pub-

lic suggests that stigma directed toward AD dementia may similarly be

experienced by individuals with AD biomarkers even in the absence of

cognitive impairment.22 Unfortunately, stigmamay discourage individ-

uals from learning about their risk for cognitive impairment caused by

ADor prevent them fromaccessing care.23 As such, it will be important

to develop new social narratives to reduce stigma around AD biomark-

ers and dementia. We discuss shifting the social narrative in section

2.10, Supporting People Along the Dementia Trajectory.

Federal anti-discrimination protections for individuals with ele-

vated AD biomarkers will also be necessary.24 There are open ques-

tions about whether the Americans with Disabilities Act affords

protections to persons with preclinical AD,25 and while the federal

Genetic Information Nondiscrimination Act (GINA) prohibits some

kinds of discrimination on the basis of genetic information, no compa-

rable protections exist for biomarkers. Although GINA may serve as

an important source of protection for individuals with preclinical AD,

as they might undergo genetic testing in conjunction with biomarker

testing—eitherbecause the combinationof genetic andbiomarker test-

ing improves specificity of an individual’s AD dementia-risk profile or

because their genetic profile informs treatment (e.g., apolipoprotein E

ε4 carrier status increases risk of amyloid-related imaging abnormal-

ities [ARIAs] caused by anti-amyloid drugs like aducanumab)—GINA

alone is insufficient. A federal Biomarker Information Nondiscrimina-

tion Act, with protections similar to those provided byGINA, should be

enacted, as this would provide a minimum level of anti-discrimination

protections for all US citizens. Once this floor has been established at

the federal level, statesmight choose to implement further protections.

For example, after GINA’s passage, California passed the California

Genetic Information Nondiscrimination Act (CalGINA) in 2011. Cal-

GINA builds on the protections offered byGINA by prohibiting genetic

discrimination in areas such as emergencymedical services, education,

and other state-funded programs.

Discrimination in health and long-term care insurance are obvi-

ous, substantial sources of concern and will be discussed in greater

depth below. Yet, less-obvious sources of discrimination alsomerit pol-

icy makers’ attention. For example, AD biomarker information may

be used to discriminate in housing. While it is not presently standard

practice for mortgage companies or operators of retirement commu-

nities to request dementia risk information, housing institutions may

seek out such information to predict ability to pay, and in the case of

retirement communities, to maintain their active and vibrant image.26

Existing laws, such as the federal Fair Housing Act, which prohibits

discrimination on the basis of disability, may be leveraged to prevent

discrimination on the basis of biomarkers in housing; however, as this is

a novel legal question, the adequacy of existing protections is unclear.
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While anti-discrimination protections are undoubtedly necessary,

there may be select instances in which discrimination on the basis

of AD biomarker status might be justified. For instance, it may be

appropriate or desirable—depending on the type of employment and

employee responsibilities—for employers to have access to employ-

ees’ AD biomarker results.25 Consider, for example, current efforts

to monitor the cognition of older clinicians27 or airline pilots.28 In

the future, more accurate, multifaceted assessments of competency

for high-responsibility jobs may draw on AD biomarker results. While

biomarker testing alone is not sufficient to determine fitness for work,

the results may indicate increased cognitive risk and be used as jus-

tification for greater frequency or intensity of monitoring. We are

not endorsing mandatory disclosure of AD biomarkers to employers

but, instead, noting the need for policy debates regarding when AD

biomarker information should be protected and when it should be

shared, for instance, to prevent harm to third parties such as patients

and passengers.

2.3 Ensuring health insurance coverage

To date, few participants in studies of AD biomarker disclosure have

expressed concerns about health insurance discrimination.29 This is

likely because, due to the studies’ inclusion criteria, most participants

are already eligible forMedicare (i.e., the federal health insurance pro-

gram for people 65 and older), which is an entitlement program. Yet,

as AD biomarker test sensitivity improves and it becomes possible to

detect earlier stages or lower burden of AD pathology, preclinical AD

will be identified in the below 65 population, which is generally not

Medicare eligible. Thus, other public and private insurers will have a

growing role in covering AD-related health care, including biomarker

testing and prescription drugs in the preclinical stage.30 Concerns

about health insurance discrimination and adequacy of coverage will

likely increase as a result. Under the Affordable Care Act (ACA), health

insurance companies generally cannot refuse to cover individuals or

charge them more because they have a “pre-existing condition.” Once

individuals are enrolled in a plan, an insurer cannot deny them cover-

age or raise their rates only because of their health. The ACA has long

been a partisan issue, and there was some erosion of coverage gains

during the Trump Administration. Although the ACA’s future currently

appears secure, policy makers must be mindful that eliminating the

ACA’s protectionswould create barriers to peoplewithADbiomarkers

obtaining affordable health coverage, and by extension, accessing care.

In the alternative, aGINA-like law for biomarkerswouldprohibit health

insurers from discriminating on the basis of biomarker information.

2.4 Controlling health-care costs

The availability of disease-modifying interventions for preclinical AD

will likely have a significant impact on the cost of health care in the

United States. An estimated 46.7 million people in the United States

have preclinical AD biomarkers (defined by amyloidosis, neurodegen-

eration, or both), though only 9.3 million of these individuals are

predicted to go on to develop AD dementia by 2060.31 Even with new

testing modalities that have the potential to be less expensive, partic-

ularly blood-based biomarkers, identifying those with AD biomarkers

will require a high volume of testing andwill be costly.

Not everyone with results indicative of AD biomarkers will be

eligible for or require treatment; however, more work is needed to

determine for whom—and under what conditions—treatment is indi-

cated. Better tools to differentiate people with preclinical biomarkers

who will go on to develop AD dementia from those who will not are

necessary to reduce the projected financial and health burdens for the

patient, health-care systems, and society of treatment in the preclinical

stage of disease. Even assuming that treatment is offered to only a

subset of those with AD biomarkers, treating large numbers of people

with preclinical AD will be resource intensive and could ultimately

cost billions of dollars. We note, however, that there may be some

off-setting cost savings to the health-care system, given the high cost

of dementia care.

Some testing and treatment expenses will be borne by Medicare,

with significant effects on the federal budget andon taxpayers. Preclin-

ical AD diagnosis and treatment may also create challenges for state

budgets if expenses are covered by Medicaid, the nation’s insurance

program for people with low income, which is structured as a federal–

state partnership.32 Private insurers will also incur substantial costs.

This will have implications for all insured persons, as premiums will

need to increase to address rising costs of care. Public and private

insurers may find it necessary to base coverage decisions on cost-

effectiveness criteria; failing to address costs and pay for value will fail

to meet the needs of multiple stakeholders.

Even in the absence of a drug specifically for treatment of preclini-

cal AD, it is possible that other drugs will be used “off label.” Off-label

prescribing refers to the legal and common practice of using an FDA-

approved drug in a manner not specified in the FDA-approved label.33

For example, the FDA-approved label for aducanumab indicates that

it is for treatment of mild cognitive impairment or mild dementia. But

the FDA does not regulate the practice of medicine, raising the pos-

sibility that aducanumab (or, more likely, another disease-modifying

therapy for AD) could be prescribed off label to patients in the pre-

clinical stage. Payers might consider how to pay for off-label uses—for

instance, requiring that the use appear in a recognized compendia

before they will cover it.

2.5 Preparing the health-care workforce

The current shortage of dementia specialists12 and long waits for spe-

cialty care may be exacerbated by widespread testing and treatment

of preclinical AD if individuals seek out specialized memory care.34

There is, however, hope that blood-based biomarker tests will per-

mit testing, as well as patient management, in primary care settings.35

Currently, providers are not obligated to tell patients they have a diag-

nosis of dementia.12 This is likely due to a variety of factors, including

lack of dementia treatments, social stigma,36,37 and physicians lacking
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sufficient training to address dementia. Primary care providers’ atti-

tudes toward preclinical AD biomarker testing, including who should

offer pre-test counseling and disclose results, are unknown, but it

stands to reason they will have some reservations about assuming

this role themselves. Thus, building their comfort and capacity to test

and—as appropriate—to treat is an urgent priority.

Genetic counselors, social workers, and other health professionals

will also need to develop competency for discussing preclinical AD and

the meaning of biomarker test results. Additionally, under the 21st

Century Cures Act, AD biomarker results will rapidly be available to

patients within their electronic medical records, and steps should be

taken to ensure that these results are disclosed in a way that promotes

patient understanding.

State AD plans have sought to build workforce capacity for

dementia-capable care, but these plans will need to be broadened

to address preclinical AD. It may also be necessary to imagine and

finance new models of care. This offers an opportunity for care nav-

igators, a model that has been successful in cancer and dementia,38

to be involved in the patient journey. Offering community resources

and counseling for emotional and physicalwell-being to individuals and

their loved onesmay be incorporated in post-disclosure supports.

2.6 Anticipating direct-to-consumer testing

A market will likely develop for direct-to-consumer (DTC) blood tests

for AD biomarkers,39 similar to the market for DTC genetic test-

ing. Ideally, concerns about result accuracy, privacy, and consumer

safety should be addressed prior to these services coming to mar-

ket. Importantly, DTC test results are not often covered by the

Health Insurance Portability and Accountability Act (HIPAA) Privacy

Rule, which establishes national standards to protect patients’ med-

ical records and other individually identifiable health information.

This leaves customers vulnerable. For example, 23andMe’s expansive

genetic information database and partnerships with pharmaceutical

companies have renewed concerns about privacy of DTC genetic test

results. Given the sensitive nature of and limited protections for

biomarker information, discussed above, we recommend that HIPAA

be amended to include companies that obtain AD biomarker (and

genetic) information.

Additionally, customers are often not properly prepared to inter-

pret the meaning of their DTC genetic test results for their disease

risk and personal lives, potentially resulting in undue burden for the

customer.40 It is reasonable to expect similar challenges in the AD

biomarker context. Because people are likely to follow up on DTC test

results with their health-care provider, health-care professionals will

need to be prepared to answer their questions about whether they are

supportive of DTCAD biomarker testing.

2.7 Paying for long-term care

People who learn they are at increased risk for dementia caused by AD

are more likely to purchase long-term care (LTC) insurance in anticipa-

tion of future care needs.11,41 Supposing a disease-modifying therapy

slows theonset of cognitive impairment,many individualswill still need

LTC. In LTC insurance, information asymmetries and selective insur-

ance uptake mean that the risk of adverse selection is high; this can

destabilize the risk pool and eventually result in a “death spiral.” To

avoid this outcome, LTC insurers will undoubtedly seek to include pre-

clinical AD biomarkers in underwriting decisions. It is quite likely that

they will provide low or no coverage for individuals with AD biomark-

ers, unless required to do soby law.25 There is precedent for permitting

LTC insurers to discriminate where health insurers may not; GINA, for

instance, does not apply to use of genetic information in life, disability,

or LTC insurance.

With data suggesting both that more than half of people turn-

ing 65 will need LTC at some point42 and also that the costs of LTC

care exceeding those older adults are prepared to cover,43 LTC financ-

ing presents a mounting policy challenge. To protect individuals and

avoid adverse selection, the government may offer subsidies and pro-

mote public awareness to encourage younger people to enroll in and

employers to offer LTC coverage. Private LTC insurance, though, is a

partial solution at best. Greater emphasis on public financing for LTC

is needed. Reengineering the social insurance structures of Medicare,

which does not cover long-term care, and Medicaid, which covers it

poorly, will require creative solutions to balance cost with coverage.

2.8 Planning for the end of life

To date, medical aid-in-dying (MAID) is legal in 11 states and the

District of Columbia, collectively home to nearly a quarter of the

US population. Yet, current MAID laws—which typically require both

that the patient has capacity to request MAID and also that the

patient is expected to live 6 or fewer months—exclude people liv-

ing with dementia, who are rarely able to satisfy these two criteria

simultaneously. In a small study, about 20% of cognitively unimpaired

individuals with elevated AD biomarkers expressed interest in pursu-

ing MAID in the future should they experience cognitive decline or

feel they were burdening their families.44 As the number of people

with knowledge of their AD biomarker status expands, so too will the

potential pool of advocates seeking to change laws to expand MAID

to persons with neurodegenerative diseases. Officials in Oregon45

have discussed the possibility of removing the provision requiring that

the patient has a life expectancy of less than 6 months to expand

eligibility. Other states will also need to debate whether this or sim-

ilar changes are desirable, and if so, how best to implement them.

If changes are not made thoughtfully, they risk undermining pre-

viously established protections, such as ensuring that people have

access to hospice benefits and that vulnerable patients are not pushed

intoMAID.

Short of MAID, individuals with preclinical AD may wish proac-

tively to plan for other ways of hastening death should they develop

cognitive symptoms. For example, they may wish to stop eating and

drinking (SED) by advance directive once they reach a certain stage

of dementia.46 Yet, there is little ethical and legal guidance, not to
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mention scant practical guidance, about SED by advance directive.

This gap complicates the execution of advance directives and other

end-of-life planning and should be closed.

2.9 Adopting planning tools for waning capacity

Cognitively unimpaired older adults who learn they have AD biomark-

ers often seek to “get their affairs in order.”11 However, currently

available legal tools are poorly suited to the features of preclinical AD.

Advance directives—including both powers of attorney for health care

and living wills—are familiar tools for identifying decision makers and

articulating care preferences should the patient become incapacitated.

While these documents are important, they are also insufficient,47

particularly for older adults who are currently healthy but at risk for

dementia.48 First, advance directives are often focused on care at the

very end of life (e.g., whether an individual wants cardio-pulmonary

resuscitation) and therefore lack specificity for the many years and

facets of dementia care. Second, advance directives offer little help

when individuals retain some decision-making capacity but neverthe-

less require decision-making assistance. Third, decisions often need to

be made in non-health domains, such as housing and finances, which

advance directives do not cover. While there are tools that can help in

these domains, such as a financial power of attorney or guardianship,

these too have their shortcomings. Moving forward, planning tools

will need to be broader and more flexible to account for how capac-

ity progressively diminishes over the entire disease course rather than

focusing on its very end.

Supported decision making is one example of an alternative plan-

ning modality that has been legally recognized in a growing number

of states and is gaining attention for its use by older adults. It is an

approach to decision making in which an adult with impaired capacity

freely enters into an agreement with a closely trusted person or per-

sons who assist the individual in exercising their self-determination.49

In the case of individuals learning AD biomarker results, the person

at risk of developing dementia may create an explicit agreement with

their likely care partner (e.g., a life partner, adult child, or friend) that

outlines categories of decision-making needs and preferred means of

support. Supported decision making offers a unique framework that

promotes autonomy while affording protections to vulnerable indi-

viduals and provides a new option for people with AD biomarkers to

prepare and plan for their future.

2.10 Supporting people along the dementia
trajectory

No disease-modifying therapy for AD is likely to be 100% effective

at preventing dementia caused by AD; moreover, dementia will still

develop from many non-AD causes. Therefore, treatment for persons

with preclinical AD cannot come at the expense of bolstering care

and support for persons living with mild cognitive impairment and

dementia.

Providing support and educational resources can help dismantle

stigma36 and offer alternatives to the current narratives presenting

dementia as a fate worse than death. Stimulating community dementia

literacy and offering dementia-friendly services in public transporta-

tion, libraries, restaurants, community centers, and beyond can func-

tion to break the social isolation often associated with dementia and

caregiving. Involving individuals with dementia in social activities cen-

tered on abilities and strengths outside of cognitive impairment (e.g.,

music, gardening) can increase opportunities to engage with people

with dementia and their loved ones, resulting in benefit for all par-

ticipants and intergenerational bonds. These strategies coupled with

a more positive and nuanced public re-framing of AD and dementia

can change the social narrative to include examples of living well with

dementia.36

Additionally, policy makers must acknowledge the value and toll of

unpaid care and recognize that supporting caregivers is in fact sup-

porting individuals with dementia. In 2020, the unpaid care provided

for people with dementia by loved ones was valued at $257 billion.12

It is estimated that 70% of the total lifetime costs of dementia care is

borne by loved ones through out-of-pocket health and LTC expenses

and from the value of unpaid care. Policies to provide respite care,

paid family leave, and caregiver tax credits can reduce the burden on

caregivers and improve individuals’ abilities to care for loved oneswith

dementia.

Supporting people with dementia should also be accomplished by

strengthening the direct care workforce that provides long-term ser-

vices and supports (LTSS). Workforce challenges—particularly main-

taining sufficient levels of trained staff—threaten to exacerbate costs

of care and further strain access to services. Over the last decade,

Medicaid and other private providers have shifted to more home and

community-based services to reduce system-level costs of LTSS and

improve service accessibility. While this shift away from institutional-

ized care matches many people’s preference to age-in-place, it does

not address the core issues of a shrinking workforce and rising costs.

The direct careworkforce is not equipped tomeet growing demand for

LTSS because of high turnover and lowparticipation.50 Such challenges

are driven in part by low pay, low status, physically and emotionally

taxing work, and lack of career progression opportunities. Addressing

these barriers to tenure and workforce entry is critical to ensuring a

large enough workforce to meet increasing demand. This must be a

priority forMedicaid, the primary payer for LTSS in the United States.

3 CONCLUSION

Advancements in research are rapidly changing the social and policy

environment surrounding AD. While studies continue to investigate

thepredictive utility of biomarkers and todevelopdisclosurebest prac-

tices, the extension of preclinical AD biomarker disclosure beyond the

research setting appears likely. Therefore, efforts toward addressing

the ethical, legal, and social implications of preclinical AD biomarker

disclosure need to intensify. There will be neither a quick nor easy

“fix”—far from it. The solutions presented here, however, will have
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beneficial ripple effects for other patients and for societymore broadly

andmerit our time and attention.

Protections for individuals with health-risk information as con-

ferred by biomarker results extend beyond AD. Pushes to advance

precisionmedicine coupledwith advancements in biomedical fields for

identifying anddetectingdisease riskmean that biomarker information

may soon be available for many diseases and conditions, necessitat-

ing broad solutions as opposed to AD-specific remedies. Still, AD is a

relevant entry point for building policy recommendations. Renewed

public concerns about health information privacy, recognition of the

challenges faced by caregivers, the public salience of AD in the wake

of aducanumab’s approval, and increased visibility of AD issues by lob-

bying institutions are quickly coalescing to create amoment for action.

A similar policy window to that which allowed GINA to be passed is

currently opening for biomarker information protections. Now is the

time to advocate for policy that sufficiently protects people who learn

biomarker information and improves the landscape of aging.

ACKNOWLEDGMENTS

This publicationwas supported by theNational Institute onAging (R03

AG062975 [LRC], R01AG054059 [CEG], andR01AG021155, andR01

AG02716). Dr. Largent is supported by the National Institute on Aging

(K01-AG064123) and a Greenwall Faculty Scholar Award.

CONFLICTS OF INTEREST

The authors have no conflicts to disclose. Author disclosures are

available in the supporting information.

REFERENCES

1. Mormino EC, Papp KV. Amyloid accumulation and cognitive decline

in clinically normal older individuals: implications for aging and early

Alzheimer’s disease. J Alzheimers Dis. 2018;64(Suppl 1):S633-S646.
https://doi.org/10.3233/JAD-179928

2. Sperling R, Mormino E, Johnson K. The evolution of preclini-

cal Alzheimer’s disease: implications for prevention trials. Neuron.
2014;84(3):608-622. https://doi.org/10.1016/j.neuron.2014.10.038

3. Sperling RA, Aisen PS, Beckett LA, et al. Toward defining the preclini-

cal stages of Alzheimer’s disease: recommendations from theNational

Institute on Aging-Alzheimer’s Association workgroups on diagnostic

guidelines for Alzheimer’s disease. Alzheimers Dement. 2011;7(3):280-
292. https://doi.org/10.1016/j.jalz.2011.03.003

4. Jack CR, Bennett DA, Blennow K, et al. NIA-AA research frame-

work: toward a biological definition of Alzheimer’s disease. Alzheimers
Dement. 2018;14(4):535-562. https://doi.org/10.1016/j.jalz.2018.02.
018

5. Sperling RA, Donohue MC, Raman R, et al. Association of fac-

tors with elevated amyloid burden in clinically normal older indi-

viduals. JAMA Neurol. 2020;77(6):735-745. https://doi.org/10.1001/
jamaneurol.2020.0387

6. Harkins K, Sankar P, Sperling R, et al. Development of a process to

disclose amyloid imaging results to cognitively normal older adult

research participants. Alzheimers Res Ther. 2015;7(1):26. https://doi.
org/10.1186/s13195-015-0112-7

7. Grill JD, Raman R, Ernstrom K, et al. Short-term psychological

outcomes of disclosing amyloid imaging results to research par-

ticipants who do not have cognitive impairment. JAMA Neurol.
2020;77(12):1504–1513. https://doi.org/10.1001/jamaneurol.2020.

2734. Published online August 10.

8. de Wilde A, van Buchem MM, Otten RHJ, et al. Disclosure of amyloid

positron emission tomography results to individuals without demen-

tia: a systematic review. Alzheimers Res Ther. 2018;10:72. https://doi.
org/10.1186/s13195-018-0398-3

9. Erickson CM, Chin NA, Johnson SC, Gleason CE, Clark LR. Disclo-

sure of preclinical Alzheimer’s disease biomarker results in research

and clinical settings: why, how, and what we still need to know.

Alzheimers Dement (Amst). 2021;13(1):e12150. https://doi.org/10.

1002/dad2.12150

10. Kim SYH, Karlawish J, Berkman BE. Ethics of genetic and biomarker

test disclosures in neurodegenerative disease prevention trials.

Neurology. 2015;84(14):1488-1494. https://doi.org/10.1212/WNL.

0000000000001451

11. Bemelmans SASA, Tromp K, Bunnik EM, et al. Psychological, behav-

ioral and social effects of disclosing Alzheimer’s disease biomarkers

to research participants: a systematic review. Alzheimers Res Ther.
2016;8:46. https://doi.org/10.1186/s13195-016-0212-z

12. Alzheimer’s Association. 2021 Alzheimer’s disease facts and figures.

Alzheimers Dement. 2021;17(3):327-406. https://doi.org/10.1002/alz.
12328

13. Gleason CE, Zuelsdorff M, Gooding DC, et al. Alzheimer’s disease

biomarkers in Black and non-Hispanic White cohorts: a contextual-

ized review of the evidence. Alzheimers Dement. 2021:1–20. Published
online December 6. https://doi.org/10.1002/alz.12511

14. Manly JJ, GlymourMM.What the aducanumab approval reveals about

Alzheimer disease research. JAMA Neurol. 2021;78(11):1305-1306.
https://doi.org/10.1001/jamaneurol.2021.3404

15. Barnes LL, Leurgans S, Aggarwal NT, et al. Mixed pathology is

more likely in black than white decedents with Alzheimer demen-

tia. Neurology. 2015;85(6):528-534. https://doi.org/10.1212/WNL.

0000000000001834

16. Denny A, Streitz M, Stock K, et al. Perspective on the “African Amer-

ican participation in Alzheimer disease research: effective strategies”

workshop, 2018. Alzheimers Dement. 2020;16(12):1734-1744. https://
doi.org/10.1002/alz.12160

17. Aranda MP, Kremer IN, Hinton L, et al. Impact of dementia: health

disparities, population trends, care interventions, and economic costs.

J Am Geriatr Soc. 2021;69(7):1774-1783. https://doi.org/10.1111/jgs.
17345

18. Bailey ZD, Feldman JM, Bassett MT. How structural racism works

— racist policies as a root cause of U.S. racial health inequities.

N Engl J Med. 2021;384(8):768-773. https://doi.org/10.1056/

NEJMms2025396

19. Ash M, Boyce JK. Racial disparities in pollution exposure and

employment at US industrial facilities. Proc Natl Acad Sci U S
A. 2018;115(42):10636-10641. https://doi.org/10.1073/pnas.

1721640115

20. Frieden TR. The future of public health. N Engl J Med.
2015;373(18):1748-1754. https://doi.org/10.1056/NEJMsa1511248

21. Largent EA, Harkins K, van Dyck CH, Hachey S, Sankar P, Karlawish

J. Cognitively unimpaired adults’ reactions to disclosure of amyloid

PET scan results. PLoS One. 2020;15(2):e0229137. https://doi.org/10.
1371/journal.pone.0229137

22. Stites SD, Gill J, Largent EA, et al. The relative contributions of

biomarkers, disease modifying treatment, and dementia sever-

ity to Alzheimer’s stigma: a vignette-based experiment. Soc Sci
Med. 2021;292:114620. https://doi.org/10.1016/j.socscimed.2021.

114620

23. Werner P, Goldstein D, Karpas DS, Chan L, Lai C. Help-seeking

for dementia: a systematic review of the literature. Alzheimer
Dis Assoc Disord. 2014;28(4):299-310. https://doi.org/10.1097/WAD.

0000000000000065

24. Arias JJ, Tyler AM, Oster BJ, Karlawish J. The proactive patient:

long-term care insurance discrimination risks of Alzheimer’s disease

https://doi.org/10.3233/JAD-179928
https://doi.org/10.1016/j.neuron.2014.10.038
https://doi.org/10.1016/j.jalz.2011.03.003
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1001/jamaneurol.2020.0387
https://doi.org/10.1001/jamaneurol.2020.0387
https://doi.org/10.1186/s13195-015-0112-7
https://doi.org/10.1186/s13195-015-0112-7
https://doi.org/10.1001/jamaneurol.2020.2734
https://doi.org/10.1001/jamaneurol.2020.2734
https://doi.org/10.1186/s13195-018-0398-3
https://doi.org/10.1186/s13195-018-0398-3
https://doi.org/10.1002/dad2.12150
https://doi.org/10.1002/dad2.12150
https://doi.org/10.1212/WNL.0000000000001451
https://doi.org/10.1212/WNL.0000000000001451
https://doi.org/10.1186/s13195-016-0212-z
https://doi.org/10.1002/alz.12328
https://doi.org/10.1002/alz.12328
https://doi.org/10.1002/alz.12511
https://doi.org/10.1001/jamaneurol.2021.3404
https://doi.org/10.1212/WNL.0000000000001834
https://doi.org/10.1212/WNL.0000000000001834
https://doi.org/10.1002/alz.12160
https://doi.org/10.1002/alz.12160
https://doi.org/10.1111/jgs.17345
https://doi.org/10.1111/jgs.17345
https://doi.org/10.1056/NEJMms2025396
https://doi.org/10.1056/NEJMms2025396
https://doi.org/10.1073/pnas.1721640115
https://doi.org/10.1073/pnas.1721640115
https://doi.org/10.1056/NEJMsa1511248
https://doi.org/10.1371/journal.pone.0229137
https://doi.org/10.1371/journal.pone.0229137
https://doi.org/10.1016/j.socscimed.2021.114620
https://doi.org/10.1016/j.socscimed.2021.114620
https://doi.org/10.1097/WAD.0000000000000065
https://doi.org/10.1097/WAD.0000000000000065


8 of 8 ERICKSON ET AL.

biomarkers. J LawMed Ethics. 2018;46(2):485-498. https://doi.org/10.
1177/1073110518782955

25. Greely HT. Predicting Alzheimer’s disease. Elder L J. 2021;28(2):110.
26. Rothstein MA, Rothstein L. How genetics might affect real prop-

erty rights: currents in contemporary bioethics. J Law Med Ethics.
2016;44(1):216-221. https://doi.org/10.1177/1073110516644212

27. Cooney L, Balcezak T. Cognitive testing of older clinicians prior

to recredentialing. JAMA. 2020;323(2):179-180. https://doi.org/10.
1001/jama.2019.18665

28. LawrenceMW, Arias JJ. Alzheimer’s disease biomarkers: another tool

for FAA pilot screening? J Law Biosci. 2019;6(1):85-110. https://doi.
org/10.1093/jlb/lsz011

29. Largent EA, Stites SD, Harkins K, Karlawish J. ‘That would be dread-

ful’: the ethical, legal, and social challenges of sharing your Alzheimer’s

disease biomarker and genetic testing resultswith others. J. LawBiosci.
2021;8(1):lsab004. https://doi.org/10.1093/jlb/lsab004

30. Lin PJ, Cohen JT, Neumann PJ. Preparing the health-care system to

pay for newAlzheimer’s drugs. Alzheimers Dement. 2020;16(11):1568-
1570. https://doi.org/10.1002/alz.12155

31. Brookmeyer R, Abdalla N, Kawas CH, Corrada MM. Forecasting the

prevalenceof pre-clinical and clinical Alzheimer’s disease in theUnited

States. Alzheimers Dement. 2018;14(2):121-129. https://doi.org/10.
1016/j.jalz.2017.10.009

32. Sachs RE, Bagley N. Medicare coverage of aducanumab—implications

for state budgets. N Engl J Med. 2021;385(22):2019-2021. https://doi.
org/10.1056/NEJMp2115297

33. Largent EA, Miller FG, Pearson SD. Going off-label without venturing

off-course: evidence and ethical off-label prescribing. Arch Intern Med.
2009;169(19):1745-1747. https://doi.org/10.1001/archinternmed.

2009.314

34. Liu JL, Hlavka JP, Hillestad R, Mattke S, Assessing the Preparedness of
the U.S. Health Care System Infrastructure for an Alzheimer’s Treatment.
RAND Corporation; 2017. Accessed January 9, 2022. https://www.

rand.org/pubs/research_reports/RR2272.html

35. Schindler SE, Bateman RJ. Combining blood-based biomarkers to pre-

dict risk for Alzheimer’s disease dementia.Nat Aging. 2021;1(1):26-28.
https://doi.org/10.1038/s43587-020-00008-0

36. Herrmann LK, Welter E, Leverenz J, et al. A systematic review of

dementia-related stigma research: can we move the stigma dial? Am
J Geriatr Psychiatry. 2018;26(3):316-331. https://doi.org/10.1016/j.
jagp.2017.09.006

37. Gauthier S, Rosa-Neto P, Morais JA, & Webster C. 2021. World
Alzheimer Report 2021: Journey through the diagnosis of dementia.
London, England: Alzheimer’s Disease International.

38. Bernstein A, Harrison KL, Dulaney S, et al. The role of care navigators

working with people with dementia and their caregivers. J Alzheimers
Dis. 2019;71(1):45-55. https://doi.org/10.3233/JAD-180957

39. Largent EA, Wexler A, Karlawish J. The future is P-Tau—anticipating

direct-to-consumer Alzheimer disease blood tests. JAMA Neurol.
2021;78(4):379-380. https://doi.org/10.1001/jamaneurol.2020.4835

40. Messner DA. Informed choice in direct-to-consumer genetic test-

ing for Alzheimer and other diseases: lessons from two cases.

NewGenet Soc. 2011;30(1):59-72. https://doi.org/10.1080/14636778.
2011.552300

41. Green RC, Roberts JS, Cupples LA, et al. Disclosure of APOE genotype

for risk of Alzheimer’s disease. N Engl J Med. 2009;361(3):245-254.
https://doi.org/10.1056/NEJMoa0809578

42. Redfoot D, Fox-GrageW.Medicaid: A Program of Last Resort for Peo-

pleWhoNeed Long-Term Services and Supports. PublishedMay 2013.

Accessed January 6, 2022. https://www.aarp.org/health/medicare-

insurance/info-05-2013/medicaid-last-resort-AARP-ppi-

health.html

43. Favreault M, Dey J. Long-Term Services and Supports for Older

Americans: Risks and Financing Research Brief. US Department of

Health and Human Services Office of the Assistant Secretary for

Planning and Evaluation. Published June 30, 2015. Accessed January

4, 2022. https://aspe.hhs.gov/reports/long-term-services-supports-

older-americans-risks-financing-research-brief-0

44. Largent EA, TerrasseM,HarkinsK, SistiDA, SankarP,Karlawish J. Atti-

tudes towardphysician-assisteddeath from individualswho learn they

have an Alzheimer disease biomarker. JAMA Neurol. 2019;76(7):864-
866. https://doi.org/10.1001/jamaneurol.2019.0797

45. Lehman C. Oregon Lawmakers Consider Expansion of “Death With

Dignity” Law. KLCC. Published March 8, 2019. Accessed January

9, 2022. https://www.klcc.org/health-medicine/2019-03-08/oregon-

lawmakers-consider-expansion-of-death-with-dignity-law

46. Pope TM, Quill TE, Menzel PT, Schwarz JK. Avoid Advanced dementia

with an advance directive for stopping eating and drinking. Am J Med.
2021;134(9):e502. https://doi.org/10.1016/j.amjmed.2021.04.025

47. Morrison RS, Meier DE, Arnold RM. What’s wrong with advance care

planning? JAMA. 2021;326(16):1575-1576. https://doi.org/10.1001/
jama.2021.16430

48. Gaster B, LarsonEB, Curtis JR. Advance directives for dementia:meet-

ing a unique challenge. JAMA. 2017;318(22):2175-2176. https://doi.
org/10.1001/jama.2017.16473

49. Peterson A, Karlawish J, Largent E. Supported decision making with

people at the margins of autonomy. Am J Bioeth. 2021;21(11):4-18.
https://doi.org/10.1080/15265161.2020.1863507

50. McCall S. New Research: 7.8Million Direct Care JobsWill Need to Be

Filled by 2026. PHI. Published January 24, 2019. Accessed January

4, 2022. https://phinational.org/news/new-research-7-8-million-

direct-care-jobs-will-need-to-be-filled-by-2026/

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Erickson CM, Clark LR, Ketchum FB,

Chin NA, Gleason CE, Largent EA. Implications of preclinical

Alzheimer’s disease biomarker disclosure for US policy and

society. Alzheimer’s Dement. 2022;14:e12339.

https://doi.org/10.1002/dad2.12339

https://doi.org/10.1177/1073110518782955
https://doi.org/10.1177/1073110518782955
https://doi.org/10.1177/1073110516644212
https://doi.org/10.1001/jama.2019.18665
https://doi.org/10.1001/jama.2019.18665
https://doi.org/10.1093/jlb/lsz011
https://doi.org/10.1093/jlb/lsz011
https://doi.org/10.1093/jlb/lsab004
https://doi.org/10.1002/alz.12155
https://doi.org/10.1016/j.jalz.2017.10.009
https://doi.org/10.1016/j.jalz.2017.10.009
https://doi.org/10.1056/NEJMp2115297
https://doi.org/10.1056/NEJMp2115297
https://doi.org/10.1001/archinternmed.2009.314
https://doi.org/10.1001/archinternmed.2009.314
https://www.rand.org/pubs/research_reports/RR2272.html
https://www.rand.org/pubs/research_reports/RR2272.html
https://doi.org/10.1038/s43587-020-00008-0
https://doi.org/10.1016/j.jagp.2017.09.006
https://doi.org/10.1016/j.jagp.2017.09.006
https://doi.org/10.3233/JAD-180957
https://doi.org/10.1001/jamaneurol.2020.4835
https://doi.org/10.1080/14636778.2011.552300
https://doi.org/10.1080/14636778.2011.552300
https://doi.org/10.1056/NEJMoa0809578
https://www.aarp.org/health/medicare-insurance/info-05-2013/medicaid-last-resort-AARP-ppi-health.html
https://www.aarp.org/health/medicare-insurance/info-05-2013/medicaid-last-resort-AARP-ppi-health.html
https://www.aarp.org/health/medicare-insurance/info-05-2013/medicaid-last-resort-AARP-ppi-health.html
https://aspe.hhs.gov/reports/long-term-services-supports-older-americans-risks-financing-research-brief-0
https://aspe.hhs.gov/reports/long-term-services-supports-older-americans-risks-financing-research-brief-0
https://doi.org/10.1001/jamaneurol.2019.0797
https://www.klcc.org/health-medicine/2019-03-08/oregon-lawmakers-consider-expansion-of-death-with-dignity-law
https://www.klcc.org/health-medicine/2019-03-08/oregon-lawmakers-consider-expansion-of-death-with-dignity-law
https://doi.org/10.1016/j.amjmed.2021.04.025
https://doi.org/10.1001/jama.2021.16430
https://doi.org/10.1001/jama.2021.16430
https://doi.org/10.1001/jama.2017.16473
https://doi.org/10.1001/jama.2017.16473
https://doi.org/10.1080/15265161.2020.1863507
https://phinational.org/news/new-research-7-8-million-direct-care-jobs-will-need-to-be-filled-by-2026/
https://phinational.org/news/new-research-7-8-million-direct-care-jobs-will-need-to-be-filled-by-2026/
https://doi.org/10.1002/dad2.12339

	Implications of preclinical Alzheimer’s disease biomarker disclosure for US policy and society
	Abstract
	1 | INTRODUCTION
	2 | THE BIG TEN: AREAS OF CRITICAL NEED PRESENTED BY PRECLINICAL AD BIOMARKER DISCLOSURE
	2.1 | Promoting health equity
	2.2 | Reducing stigma and discrimination
	2.3 | Ensuring health insurance coverage
	2.4 | Controlling health-care costs
	2.5 | Preparing the health-care workforce
	2.6 | Anticipating direct-to-consumer testing
	2.7 | Paying for long-term care
	2.8 | Planning for the end of life
	2.9 | Adopting planning tools for waning capacity
	2.10 | Supporting people along the dementia trajectory

	3 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	REFERENCES
	SUPPORTING INFORMATION


