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Abstract: The movement toward prevention trials in people at-risk for Parkinson’s is rapidly becoming a reality.
The authors of this article include a genetically at-risk advocate with the LRRK2 G2019S variant and two patients
with rapid eye movement sleep behavior disorder (RBD), one of whom has now been diagnosed with
Parkinson’s disease (PD). These authors participated as speakers, panelists, and moderators in the “Planning for
Prevention of Parkinson’s: A Trial Design Forum” hosted by Massachusetts General Hospital in 2021 and 2022.
Other authors include a young onset person with Parkinson’s (PwP) and retired family physician, an expert in
patient engagement in Parkinson’s, and early career and veteran movement disorders clinician researchers.
Several themes emerged from the at-risk participant voice concerning the importance of early intervention, the
legitimacy of their input in decision-making, and the desire for transparent communication and feedback
throughout the entire research study process. Challenges and opportunities in the current environment include
lack of awareness among primary care physicians and general neurologists about PD risk, legal and
psychological implications of risk disclosure, limited return of individual research study results, and undefined
engagement and integration of individuals at-risk into the broader Parkinson’s community. Incorporating the
perspectives of individuals at-risk as well as those living with PD at this early stage of prevention trial
development is crucial to success.

Keywords: Parkinson’s Disease; Prevention; Risk; Patient Advocacy; Patient Engagement; REM Sleep Behavior
Disorder; Hyposmia; LRRK2; GBA

INTRODUCTION

The cascade of events that leads to neurodegeneration takes decades to manifest into overt
cardinal motor symptoms of Parkinson’s disease (PD). As a result, there are millions of people living
across the globe who are unaware they have an underlying biological predisposition that may
eventually lead to PD. Prevention can be a particularly important and urgent concern for the
genetically at-risk population and those diagnosed with rapid eye movement sleep behavior disorder
(RBD) or other prodromal features that substantially increase the risk of developing PD and other
synucleinopathies. [Table 1] [1-33] There is a growing consensus within the PD community that these
at-risk individuals represent a unique population to participate in clinical trials to delay or prevent
the phenoconversion to manifest Parkinson’s and to address early symptoms. Arguably, one of the
most imperative future directions for PD preventative trials is prioritizing an effective participant
engagement culture. Gaining the perspective of this group should never be an afterthought. Since at-
risk individuals may have early PD or the potential to have parkinsonism, but do not yet have a
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formal diagnosis of PD or a related neurodegenerative synucleinopathy, several considerations are
unique to this participant group that are different from those of traditional advocates comprising
people with Parkinson’s (PwP) and care partners. Additionally, the research landscape is rapidly
evolving, with the emergence of participant-driven and precision medicine models, the systematic
validation through the Michael J. Fox Foundation’s Parkinson’s Progression Markers Initiative
(PPMI) study of an alpha-synuclein seed amplification assay that can detect abnormal biology even
before dopamine transporter (DaT) scans,[17] and the proposal of a flexible new biologic definition
and staging system in Parkinson’s.[34-37] Thus, it is paramount that identified at-risk individuals are
meaningfully involved in the clinical research decision-making process throughout trial design,
implementation, and dissemination of findings. [Table 2]
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Table 1. Comparison of Genetic Variants and Prototypic Prodromal Features defining At-Risk
Populations for PD. The table describes the population characteristics and the possible biologic mechanisms
and therapeutic targets. The entries provided are generally illustrative rather than comprehensive, and when

quantitative are intended to be approximate and may vary substantially across studies and populations.

Abbreviations: aSyn (a-synuclein), ASO (antisense oligonucleotide), GBA1 (glucosylceramidase beta 1). GCase (Glucocerebrosidase), GLP-1R (glucagon-like peptide
1 receptor). iRBD (idiopathic REM sleep behavior disorder), LRRK2 (leucine-rich repeat kinase 2). NAPS (North American Prodromal Synucleinapathy), PARS
(Parkinson Associated Risk Study), PD (Parkinson’s disease), PPMI {Parkinson’s Progression Markers Initiative), PRIPS (Prospective Validation of Risk factors for the
development of Parkinson Syndromes), ROPAD (Rosltock International Parkinson's Disease Study), TREND (Tuebinger evaluation of Risk factors for Early detection of
NeuroDegeneration) *Completed study

Table 2.
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At-risk individuals are motivated to participate in clinical research, and are a key population to study to
improve understanding early disease pathophysiology and to develop disease biomarkers

At-risk individuals should have meaningful input and engagement in research design, especially in
assessing risks and benefits of interventions

Risk disclosure requires careful planning but does not necessarily lead to significant psychosocial harm
Prodromal symptoms can impact the quality of life of at-risk individuals
Emerging biological definitions of Parkinson’s disease include at-risk individuals

Return of individual research results, even those without current interpretive value, can empower and
engage participants, and may become meaningful to the individual in the future

There is lack of awareness in the medical community about prodromal neurodegeneration

At-risk individuals should be aware of the legal protections and rights that prevent misuse of their
genetic information and research results

There is a need for identification, training and engagement of at-risk advocates

Preventative trials for Parkinson’s disease are on the horizon

PERSPECTIVES OF AT-RISK INDIVIDUALS
Preventing Parkinson’s is an Important Objective

In June of 2019, the Michael J. Fox Foundation released a report with critical findings about the
annual economic burden of Parkinson’s disease. The total cost of PD to individuals, families, and
the United States government is $51.9 billion every year, with $25.4 billion attributable to direct
medical costs (e.g., hospitalizations, medication) and $26.5 billion in non-medical costs like missed
work, lost wages, early forced retirement, and family caregiver time.[38] These staggering figures are
estimated to increase as the prevalence of PD is growing.[39] By 2030, it is estimated that 1.2 million
Americans will be living with PD,[40,41] with 90,000 new cases of PD per year.[42]

Aside from the large economic cost of Parkinson’s, the physical and emotional burden over a
long period of time on individuals and families can be unbearable. PD is not limited to changes in
movement. It negatively affects many other body systems such as gastrointestinal, urological, dermal,
visual, speech, and autonomic functions.[Figure 1] In addition to lack of mobility and falls,
depression, anxiety, sleep disruptions, mood changes, apathy, and cognitive impairment are
common.[43,44] There is no doubt that Parkinson’s has a devastating impact on overall quality of life
as the condition progresses. Thus, preventing Parkinson’s from ever manifesting in the first place or
slowing its progression in at-risk individuals and the population at large is an important objective.
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Figure 1. Prodromal symptoms of Parkinson’s
disease. Prodromal symptoms including hyposmia,
constipation, sleep and mood disturbance, and
autonomic dysfunction can manifest years or decades
before the onset of motor symptoms, which are
currently required for the diagnosis of Parkinson'’s.

As aging remains the largest risk factor for PD,[45] presumably earlier intervention has a greater
chance of preventing the degeneration of dopaminergic neurons in the brain, which is thought to
play a key role in the development and progression of Parkinson’s disease. Estimates vary, but it is
widely accepted that a significant portion of neurons have died by the time a person begins showing
motor signs of Parkinson’s. Plus, the importance of early Parkinson’s prevention initiatives is critical
if one considers the penetrance and conversion rate of certain prodromal groups.[Table 1] Studies
have indicated that the overall conversion rate from RBD to an overt neurodegenerative
synucleinopathy such as PD, dementia with Lewy bodies (DLB), or multiple system atrophy (MSA)
is 6.3% per year with nearly all converting within 15 years.[46,47] Individuals diagnosed with
polysomnography-proven RBD are not “healthy”. Even though prodromal individuals do not yet
have a formal PD, DLB, or MSA diagnosis, they deserve significant research urgency and public
attention since it is highly likely that neurodegeneration is already underway. There is no time to
waste. With the recent breakthrough development of the alpha-synuclein seed amplification assay,
which can identify Parkinson’s with high sensitivity and specificity early,[17] robust participant
stratification for prevention trials in this prodromal population is now a reality.[48]

Moreover, lower penetrance rates in genetically at-risk individuals such as carriers of pathogenic
LRRK?2 or GBA variants complicate trial design and statistical power in the absence of established
validated biomarkers for these targets. However, low-risk prevention interventions in genetically at-
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risk individuals remain promising because the underlying biological and pathological mechanisms
are more elucidated, biomarker research is progressing quickly, and at-risk individuals can be
identified very early.[49] In addition, direct-to-consumer genetic testing companies such as 23andMe
as well as research initiatives such as PPMI and the Rostock International Parkinson’s Disease Study
(ROPAD) have already identified over 4,000 contactable, non-manifesting carriers of the LRRK2
G2019S variant and even more with pathologic GBA variants.[50] According to a survey of over 200
non-manifesting carriers of the LRRK2 G2019S variant in the VALOR-PD study, 94% responded that
they would be willing to participate in a clinical trial aimed at preventing the development of
Parkinson’s.[50] And, the proportion interested was even higher if they had a family member who
had been diagnosed with PD, as they are personally impacted and have seen firsthand the toll that
Parkinson’s can take. Genetically at-risk individuals are incredibly motivated to act, not only for
themselves, but for their children and siblings. Similarly, in an Alzheimer’s study, it was found that
those with a family history of dementia were more than twice as likely to join a drug intervention
trial.[51] While a large portion of clinical trial costs are spent on recruiting potential participants for
studies,[52] the genetic revolution in recent years has allowed a significant head start on identifying
a participant pool for intervention trials in genetically at-risk individuals.

Because the prevalence of neurodegenerative disease like Parkinson’s is increasing, clinical trials
of candidate treatments to slow or reverse neurodegeneration should receive the same focus as
wellness and preventative measures for other chronic diseases. Health plans and self-insured
employers understand that they cannot reduce long term medical costs without managing and
controlling chronic diseases through prevention and better outcomes. There is much to learn about
pathologic causes and progression of Parkinson’s by studying at-risk individuals. Preventing,
halting, or delaying disease progression in prodromal individuals will eventually enable the
healthcare system to direct more resources to the treatment and management of those already
suffering from manifest neurodegenerative diseases. If researchers are successful in testing
treatments to fight against early neurodegenerative disease, such progress should attract more overall
attention from government and industry for other Parkinson’s research. Therefore, engagement of
at-risk individuals in prevention and biomarker research is essential.

Meaningful Input from At-Risk Individuals is Beneficial to Research

While community engagement in research is now implemented and endorsed by major research
organizations such as the National Institutes of Health (NIH), Food and Drug Administration (FDA),
and major pharmaceutical companies,[53-55] some advocates believe that not enough tangible
progress has been made. However, with the new focus on prevention, there is the opportunity to
design meaningful engagement with at-risk individuals from the start. Meaningful input from at-
risk individuals is mutually beneficial to all stakeholders and has a foundation in medical ethics.

Meaningful input or engagement is defined as, “The active, meaningful, and collaborative
interaction between patients and researchers across all stages of the research process, where research
decision making is guided by patients’ contributions as partners, recognizing their specific
experiences, values, and expertise.”[56] Two essential ethical principles that are of particular
importance to patient engagement are (i) respect for persons and (ii) autonomy, an individual’s right
to be involved in his or her own medical decisions. While these ethical principles have gained
acceptance in the culture of generalized health care, they are still not fully embraced in the clinical
research process.[57,58] Yet, these ethical foundations maintain that the public has a right to have a
say in how research is conducted on conditions in which they are impacted.[58,59] For example,
decisions regarding which interventions have the most appropriate balance of risk and benefit should
not be made by researchers and regulators in isolation without strong participant representation
regarding risk tolerance.[60] The level of transparency and public trust in research greatly improves
when at-risk individuals are involved in all aspects of clinical research.[58]

At-risk individuals are eager to participate when barriers to involvement are removed and they
feel respected for their contribution.[57] Engagement in research allows those with Parkinson’s risk
factors an opportunity to channel their energy in a positive and productive way. For many, action
cures fear. At-risk individuals often feel empowered when they are educated and active in
research.[61] On the other side, while clinicians frequently interact directly with people with
Parkinson’s, many lab researchers and academics remain largely disconnected and have never built
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relationships with people directly impacted by their research. This lack of association substantially
limits researchers’ intimate understanding and appreciation for the condition. As a result, these
researchers often miss out on the chance to develop the strong relationships with patients that result
in a deeper sense of purpose in their work. Establishing collaborative partnerships among researchers
and participants has an added advantage of ameliorating this gap.[62]

The importance of unique perspectives that at-risk individuals may offer to researchers should
not be overlooked. They are a highly diverse group and possess unique knowledge and skills to
contribute towards shared objectives. There are connections that people in the prodromal stage can
illuminate that may lead to novel ideas — correlations that are easily missed by researchers when only
looking at aggregate data or relying on standard questionnaires. As recently demonstrated by Morel
et al., PWP who are newly diagnosed have subtle symptom changes that have not previously been
well-elucidated,[63] and measuring these changes may be critical to successful early disease
intervention. It is likely that at-risk patients, one step back from newly diagnosed, may also have
subtle symptoms and changes that are not well understood and potentially the key to prevention.

From a financial standpoint, not involving potential participants in planning, development, and
implementation of clinical trials contributes to wasted resources and delays.[64,65] Most notably,
participant input achieves cost efficiencies by boosting recruitment and retention.[66] Prior research
demonstrates that individuals being studied who have shared responsibility in developing research
protocols and informed consent forms may increase the credibility of the study to other potential
participants, which translates into better outreach.[67] In addition, actively listening to the
community throughout the research continuum has long-term benefits since costly mistakes can be
avoided upfront. For example, if certain therapeutic indications are not especially meaningful,
specific trade-offs are not tolerated, or other more important quality of life outcomes are not
measured, the tested interventions might falsely indicate negative results or may not be particularly
useful to society.

People identified as at-risk for Parkinson’s have a different kind of motivation. Individuals
directly impacted by diseases have the most to gain or lose from the success of translational
research.[59] There is also a strong desire to help others with similar risk factors, as well as children
and other family members in the case of those genetically at-risk. A balance of perspectives, and an
opportunity for at-risk individuals to have the ability to make decisions that have real consequences,
are necessary for accountability in achieving optimal research outcomes.[58] Well-informed at-risk
individuals can provide greater exposure and attention to the problem by helping to disseminate
understandable information and results to the wider community.[67]

Psychology of Risk Disclosure

Despite concerns regarding adverse implications of risk disclosure,[68] a study by Kim et al.
showed that blinded enrollment to a participant’s risk marker status may be unnecessary from an
ethical standpoint in prevention trials for other neurodegenerative diseases (NDD) like Alzheimer's
disease (AD). This study demonstrated that significant psychosocial harm does not necessarily occur
if risk of NDD is disclosed.[69] When PD risk disclosure included recommendations about lifestyle
changes such as diet or exercise, Schaeffer et al. found that 85% of patients thought in retrospect it
would have been a good idea to understand the relationship between their at-risk status and
developing a neurodegenerative disorder.[70] While a healthy diet, sleep schedule, and physical
activity are generally recommended for all individuals regardless of risk, the reality is that behavioral
adherence to healthy lifestyle factors is higher with personalized education, support, and
understanding of the physical benefits of lifestyle changes.[71]

Risk disclosure may also motivate at-risk individuals to participate in research studies. For
example, individuals with RBD often feel embarrassed or confused about their symptoms, and the
negative emotional toll can be real when a person goes to bed not knowing if he or she will cause
harm to himself or herself or a bed partner. However, we should not underestimate the positive
psychological impact that study participation has on at-risk individuals. Patients often report that
they feel better just knowing that they are contributing to research that can lead to meaningful
advances to help others. The larger the pool of patients who understand their at-risk status, the
easier it should be to find and recruit at-risk individuals to participate in research that will lead to
novel treatments and therapies for PD and other related neurological diseases.
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Importantly, 92.5% of patients with idiopathic RBD (iRBD) enrolled in the Mayo Clinic iRBD
Patient Registry responded in a recent survey that they felt knowledge concerning personal risk of
neurodegenerative diseases was important, while only 4.3% desired less information about their
NDD risk.[72] Similarly, a 2023 exploratory study by the PREDICT-PD team found that 90% of iRBD
patients indicated that they wished that information regarding the increased risk of
neurodegenerative diseases was offered by their treating clinician, and 60% indicated that it should
happen at the time of diagnosis.[73] New guidelines published in 2023 by the American Academy of
Sleep Medicine recommend that patients with RBD should be compassionately counseled about
prognosis according to the individual patient’s desires.[74] In addition to learning about research
opportunities, many patients and families wish to know more details for advanced care, financial,
and retirement planning purposes and to be monitored more closely for development of additional
symptoms so treatment can begin early.

Although patient input and attitudes regarding clinical and genetic disclosure should be at the
heart of a strong patient — physician relationship, many physicians only discuss the risk of
neurological disease when it is medically actionable. However, patients are often more resilient and
capable of understanding than doctors assume. In the same way that physicians approach decision-
making with patients who have other risk factors, there is good reason to consider such joint decision-
making with patients at risk for neurological disease. Some individuals may not want to wait until
they are on the verge of diagnosis to learn about their risk. Instead, patients should be given the
opportunity and autonomy to provide meaningful input and feedback about what information is
shared with them. This is not only an ethical imperative, but also a potential driver of better health
outcomes. Studies demonstrate that patient access to clinical notes allows them to, “feel more
involved in and knowledgeable about their care, feel better prepared for visits, and report being more
likely to follow their clinicians” advice.”[75]

In addition, clinicians are also reminded that when patients first learn of their RBD diagnosis,
they are likely to take to the internet where they will quickly learn of the future risk of PD or other
synucleinopathies. These patients may become acutely anxious about the information they find on
various websites or even become angry with their physician for not sharing more information.[76] By
taking the time to get to know patients, and by explaining that having one or more risk factors doesn’t
mean that eventual disease will result, physicians can help to better guide patients. The timing and
content of these discussions are dependent on the circumstances of the situation, who is making the
diagnosis, and whether longitudinal follow up care is planned.[76]

Early Symptoms

The at-risk population phenoconverts to manifest Parkinson’s or another a-synucleinopathy
over many years, if not decades.[46] Because a-synucleinopathy diseases like Parkinson's can have a
long prodromal stage, many people exhibit various non-motor and subclinical motor manifestations
for several years, adding to the challenge of diagnosing this complex disease during its insidious
onset.[77] A recent case-control study using random sampled survey data from the National Health
and Aging Trends Study (NHATS) found that unrecognized, prodromal Parkinson’s is connected to
significant problems with mobility and strength compared to the general population up to three years
prior to diagnosis.[78]

Encouraging the at-risk population to participate in clinical studies during the prodromal stage
to monitor the onset of symptom development is critical to identifying interventions that can slow,
stop, or reverse disease progression prior to a traditional diagnosis of PD. Yet, many at-risk
individuals do not feel supported when communicating their concerns. It is human nature for family,
friends, and doctors to want to comfort and reassure someone who may be experiencing mental or
physical changes, so too often the first reaction is to downplay early symptoms. The intention may
be well-meaning but could make at-risk people feel worse because their concerns and symptoms are
not validated.

Many early signs might be masked because of the brain and body’s efforts to compensate. Even
though a patient may not meet conventional criteria to establish a clinical diagnosis of PD, this person
may still be experiencing a degenerative process with damaging consequences. Sometimes
genetically at-risk individuals are labeled as “asymptomatic” or “non-manifesting” carriers because
they are not experiencing or displaying classical motor features of PD, but they may indeed be
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symptomatic of and manifesting the disease at an early stage. Holistic and lifestyle interventions such
as diet, exercise, and supplements as well as repurposed drugs with a reasonable safety profile may
fit the risk tolerance for participation in research trials in these individuals. Longer trials in at-risk
individuals then become more of a practical consideration and not really related to long trials in
“healthy” people. If the research community waits until there is one hundred percent certainty that
at-risk individuals have PD before intervening, we won’t make progress quickly enough. The modest
success of a recent, long-term, randomized controlled trial of a multivitamin for preserved brain
function by Yeung et al.[79] highlights the potential utility and practicality of moving quickly into
such trials. Testing of biologically compelling interventions that are lower risk, less invasive, and less
expensive than those generally pursued by the biopharmaceutical industry, could provide an
invaluable early experience for improving the design and success of subsequent trials toward this
emerging indication of prevention.

How Do At-Risk Individuals Fit into the Broader Parkinson’s Community?

At present, at-risk individuals are a distinct category from PwP and caregivers, and have not
been prominently recognized separately at conferences or events in the broader Parkinson’s
community, though their voice is beginning to be heard and sought as reflected in the recent
Parkinson’s prevention symposium that the authors participated in. Part of the reason for this might
be related to the novel nature of this prevention initiative in PD, the lack of desire amongst at-risk
individuals to publicly disclose their at-risk status, or the lack of motivation to become involved in
advocacy with no PD diagnosis or strong personal connection to PwP. However, this is not always
the case, particularly in genetically at-risk individuals, where they might be current or former care
partners to a PwP and therefore feel connected to the broader Parkinson’s community in other ways.
For some at-risk individuals with a family history, there might be a long continuum of Parkinson’s
advocacy that spans caregiving, being at-risk, and later potentially living with PD. For some
individuals with RBD, who are neither a PwP nor a caregiver, it may be difficult to engage in
Parkinson’s prevention research and advocacy without more targeted organization and rallying of
the at-risk population. The North American Prodromal Synucleinopathy (NAPS) consortium and
other initiatives recruiting RBD cohorts through sleep centers may help in that effort.

Further complicating the situation, there is perceived competition between at-risk individuals
and those already diagnosed with PD for funding and other resources. Likewise, there may also be
competition among at-risk categories for resources as well. The resulting tension might discourage
open involvement and discussion in the community. However, the greater the spotlight that is
placed on Parkinson’s by increasing collaboration with at-risk individuals, and the more educated
society is about the sequelae of PD, the greater the potential benefit to the entire Parkinson’s research
community. Also, the emerging effort to redefine PD biologically [34-37] means that people with RBD
and/or other prodromal features might be considered to be in an early stage of PD, and therefore
already PwP. It is important for the wider PD community to embrace and support one another. At-
risk individuals can positively influence the community by helping researchers secure additional
resources to accelerate progress towards collective goals. Thus, prevention trials incorporating at-risk
individuals should be viewed as complementary and not in competition with trials for PwP. A
diversification strategy that includes trials with participants from earlier stages and various subtypes
will have different risk tolerances, length, target intervention, sample size, and outcome measures.
Nonetheless, knowledge has a way of building, and discovery and advancements in one group can
directly or indirectly benefit people in another stage and category.

Lastly, there is much to learn from those at-risk individuals who never develop enough
symptoms to be diagnosed with PD, and studying these individuals might provide the key to both
prevention and disease modification. And if a trial of a candidate neuroprotectant in a prodromal
population were to demonstrate efficacy for preventing classically manifest PD, then there is a good
chance that the intervention would similarly benefit those with more advanced disease. Therefore,
studying at-risk people may help everyone in the PD community.

Return of Individual Information

The 21st Century Cures Act (Cures Act) was signed into United States law on December 13, 2016.
Congress passed the Cures Act with the intent to begin to unravel the web of medical information in
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the healthcare system that patients and caregivers find difficult to access and understand. As
advocates for the at-risk population, the lay authors believe that the same underlying public policy
considerations that led to the passage of the Cures Act support providing research participants with
the same seamless access to research data. One of the fundamental benefits of the Cures Act is to
provide ease of access to an individual’s medical record to better motivate and engage patients in
their healthcare decision making. The same rationale for data sharing in the clinical setting also
applies to the research setting. Motivating and recruiting individuals to participate in research
studies can be challenging. However, designing clinical studies around the same information
sharing approach of the Cures Act promises to increase interest and willingness to participate in
research studies.

A Committee on the Return of Individual-Specific Research Results Generated in Research
Laboratories concluded in a consensus report that the risks of harms have historically been overstated
and the potential benefits of returning information to participants have been understated. Instead the
Committee recommended that the balance should actually lean more towards personal disclosure
with references and support.[80] Especially given that science is at the dawn of precision medicine,
the research paradigm is evolving towards a participant-driven and open access model, which
inevitably includes increased communication of individual as well as composite results.[61,80]
Participants are naturally curious, and as a matter of respect and reciprocity, the return of information
should be widely considered according to personal choice.[58,61,80,81] Directly communicating
results back to participants makes a difference in engagement, can improve recruitment and
retention, and is a way for researchers to express their appreciation for the value that participants
provide.[81]

There is often an overlap between exams and testing in the clinical setting and the research
setting. If research information is shared with a participant’s treating provider, this may avoid
costly repetitive testing and help reduce healthcare burden. Alternatively, sharing research data
such as sleep study results, DaT scan imaging, neurocognitive testing, a-syn skin biopsy results, a-
syn CSF results, and olfactory testing may allow the treating provider to gain earlier insight into signs
and symptoms to facilitate earlier diagnosis of Parkinson’s. Just as the use of mobile devices,
wearable devices, and biosensors promises to better engage people in their healthcare as a result of
the interoperability provisions of the Cures Act, this same technology can do the same with
individuals who participate in clinical studies if researchers are willing to challenge the status quo
by applying the information sharing principles of the Cures Act to the research setting.

While even clinically available and CLIA-certified test results are rarely returned to participants
in the setting of research studies, a more nuanced issue often arises over sharing results of
experimental, unvalidated tests. At present many potential PD biomarkers like alpha-synuclein seed
amplification assay (aSyn-SAA), neurofilament light chain (Nfl), genetic variants of unknown
significance (VUS), digital trackers, etc. are not shared in part for this reason. Some argue all results
even if unclear or 'not meaningful' should be shared, whereas others argue that it's irresponsible to
share results that the researcher may not be able to appropriately interpret or offer counseling on.
However, it is a misconception that research participants are incapable of understanding data with
an appropriate level of context and involvement of a researcher or treating physician. What is
meaningful to participants as individuals can be vastly different to what researchers or clinicians
consider meaningful to society. Individuals are not averages. Scientific knowledge changes over time,
so biomarker levels captured preclinically or prodromally might be personally informative for
prognosis or subtyping for an individual later on. That benefit is lost if individual information is
not returned. Likewise, test results captured at a point in time for a parent or grandparent might be
very useful information to know for children or grandchildren in the future - particularly in genetic
cases. What is deemed unclear or not meaningful now might be highly valuable later.

There are existing cohorts of at-risk individuals who have already participated in observational
and biomarker studies either longitudinally or cross-sectionally and across disciplines and targets.
Participants give their time, biological samples, observational data and tolerate unknown risks in an
effort to contribute to scientific discovery. There is a wealth of information that is left untapped unless
infrastructure and systems are developed to support the preservation and consolidation of data at
the individual level. By linking studies and curating the data over generations by connecting relevant
family members and communities, synergistic cost savings result.[82] We may not know how things
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are connected now, but rich datasets might be very helpful later once scientific understanding has
advanced.

CHALLENGES AND OPPORTUNITIES IN THE CURRENT ENVIRONMENT
Lack of Awareness Among Primary Care Physicians & General Neurologists

The ability to accurately identify those at risk for developing Parkinson’s is a critical variable in
order to conduct much needed prevention trials. Even after a traditional clinical diagnosis of PD,
when symptoms are responsive to dopaminergic therapy, diagnostic accuracy is relatively poor.[83]
Studies have shown that while neurologists with expertise in movement disorders are very good
diagnosticians, with low false-positive rates for the diagnosis of idiopathic PD, PD diagnoses in
general practice clinics are usually significantly less accurate.[84]

However, the first potential point of contact about Parkinson’s risk in an individual’s clinical
care is their primary care physician or general practitioner. Given the breadth of issues that must be
managed in a primary care setting and the rapid evolution of medical knowledge, it is difficult for
primary care physicians to be well versed and updated in all areas. This may be reflected in their
variable knowledge of neurodegenerative illness like PD, its clinical presentation, and its
management. The challenge is highlighted by a substantial gap in practical clinical knowledge of PD
genetics, which can define a major at-risk group, even among movement disorders specialists and by
the relative discomfort of a high proportion of them in discussing it with their patients.[85] However,
with the appropriate educational updates, their knowledge base improves, and this hopefully
translates to clinical practice.[86] Therefore, to help ensure that patients who meet the inclusion
criteria for enrollment in prevention trials are aware of their eligibility, investment in an appropriate
educational update for both first line and specialist physicians, would be crucial.

In preparation for prevention trials, we need to spend time and resources educating clinicians
about Parkinson’s risk. For example, screening for hyposmia or the RBD1Q are potentially high
yield tests used in research that could be applied to the general clinic. Concurrent advocacy and
health literacy programs for the general public along with training programs for care providers are
needed to empower individuals to gain confidence in communicating with each other. In parallel to
engaging clinicians, it will be equally important to educate and mobilize the emerging advocacy
community of those at-risk for PD and those who are committed to its prevention through their lived
experience with the disease. They will in turn play a critical role in educating and motivating not only
clinicians but also academic, industry, philanthropic, and regulatory partners.

Earlier diagnosis can translate to feelings of relief in some individuals because they feel validated
regarding their concerns. It prevents gaslighting and leads to more understanding and compassion
from family members. In retrospect, PWP often report frustration with the length of time it took to
get diagnosed and many had to endure initial misdiagnoses. With earlier diagnosis, people have a
chance to implement lifestyle changes such as increased exercise, have an opportunity to join clinical
research studies and can better plan for the future.

Legal Implications

Some individuals may rightfully wonder if participating in clinical research or undergoing
genetic testing will impact their employment or ability to obtain insurance. However, fear of
discrimination should not discourage volunteers from participating in research. There are many
important legal protections to limit intentional or unintentional misuse of genetic or other research
information, and there are steps that patients and physicians can take together to share research
information but yet limit the scope of who can access this information.

The Genetic Information Nondiscrimination Act of 2008 (GINA) is a federal law that was passed
by the United States Congress to provide important protections to individuals because of the rapidly
accumulating information about a person’s genetic information. GINA, together with already
existing nondiscrimination provisions of the Health Insurance Portability and Accountability Act
(HIPAA), generally prohibits health insurers from using such information for decisions regarding
coverage, rates, or preexisting conditions. GINA also prohibits employers from using genetic
information for hiring, firing, or promotion decisions (See Genetic Information Nondiscrimination
Act (GINA): OHRP Guidance (2009)). Even if workers voluntarily disclose genetic risks, their
employer is still prohibited from taking unlawful discriminatory action based on that information.
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GINA has helped to clarify the legal landscape and protect patients from misuse of genetic
information, and it fundamentally recognizes that genetic predisposition to develop a disease does
not mean actual disease is a certainty. As defined in the law, protected genetic information includes
family medical history, manifest disease in family members, and information regarding individuals'
and family members' genetic tests. See 29 CFR 1635.3. Nonetheless, it is important to note that GINA’s
health insurance protections do not cover long-term care insurance, life insurance or disability
insurance. Many people advise to obtain these specific types of insurance prior to genetic testing,
with the option to cancel their policies later if they are not found to have any genetic risk and do not
wish to pay the premiums. Despite the loophole, most insurers still do not use genetic testing in
eligibility criteria for these types of insurance policies.[87] And, the whole premise of purchasing
insurance is to mitigate potential future risk. However, one is less likely to purchase long term care
and disability insurance when they are young and healthy and are not aware of their higher risk for
disease.

In the context of at-risk individuals, GINA protects individuals who carry LRRK2 or GBA
genetic variants, for example, but it does not provide protection to individuals with a known
diagnosis of RBD. However, even if the express provisions of GINA do not apply to individuals
with RBD, the Americans with Disabilities Act (ADA) provides other important protections to
individuals with physical or mental impairment or record of such impairment like RBD. 29 CFR
Section 1630.2(g). As a result, it is extremely risky for an employer to take adverse action against an
employee or applicant with RBD based on the potential to develop medical problems in the future.

Despite legal protections and rights, at-risk individuals can be understandably wary about being
public about their risk of PD. If adverse action is taken against an at-risk individual, it can be
difficult and expensive for a person claiming discrimination to prevail in a lawsuit. It is for these
reasons that the Office for Human Research Protections (OHRRP) within HHS recommends
integrating GINA into clinical research. Research participants should carefully read and understand
informed consent forms and be clear with the study coordinator on what research information the
participant authorizes the principal investigator to share. Most research records are not mingled
with the participant’s formal clinical record. The risks are manageable if there is clear communication
and careful coordination between the participant, treating physician and research team.

Identification, Training, and Engagement of At-Risk Advocates

At present, many programs exist that train and support individual advocates in driving research
decision- making, and train researchers to work with advocates. These include pan-disease trainings
such as the European Patients’ Academy on Therapeutic Innovation (EUPATI), pan-collaborator
trainings such as the Patient Engagement Management Suite of Patient Focused Medicines
Development, and disease- or collaborator-specific trainings such as the Parkinson’s Foundation
Research Advocacy program for people with Parkinson’s, care partners and researchers or the
TransCelerate Patient Protocol Engagement Toolkit (P-PET).[55,88] These programs are part of the
full spectrum of community engagement that includes both the work of individual grassroot
advocates, those trained by patient advocacy organizations and professional patient advocates with
roles at organizations such as the FDA. However, there are no programs that the authors are aware
of that specifically target and train at-risk advocates. There is an opportunity for an established
program to use their resources to start a targeted outreach initiative with that purpose. Each of these
groups of advocates bring a unique perspective. What knits all these advocates together is their lived
experience expertise that only they have and the expertise they bring from their personal and
professional lives. This experience is complementary to the scientific expertise brought by research
and is invaluable in making research more efficient and effective.

There is currently a plethora of online training, tools, and resources for patient engagement. As
previously noted, however, despite the existence of this supportive infrastructure, patient
engagement is often still tokenistic or not done at all. The newness of the presently formed
community of at-risk individuals, their loved ones, researchers, advocacy organizations, and
consortiums allows for the chance to begin with best practices of engagement in place. Through co-
creation, the roles and responsibilities of partners should be clearly defined, goals and methods of
engagement should be outlined and followed, and evaluation and assessment of the quality and
impact of engagement should be done to ensure that the process does not slip into tokenism, and
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allow the team to celebrate achieving goals of true collaboration. At-risk individuals should be
engaged in setting research questions, prioritizing research, defining study outcomes and endpoints,
determining how many study visits occur and what types of tests are done and how often, monitoring
safety data, educating their community about research participation, analyzing data, and
disseminating results.

CONCLUSION

While unprecedented until recently, preventative trials in Parkinson’s symbolize a fresh canvas
and allow an opportunity to engage with at-risk individuals as true active partners. In order to fully
leverage the benefits of participant integration in the research process, influencers are beginning to
make a concerted effort to equalize the authority structure as evidenced by the format of the recent
“Planning for Prevention of Parkinson’s: A Trial Design Forum” in which the authors participated.
Working together in parallel with researchers, regulators, funders, industry members, and clinicians,
individuals identified as at-risk are a powerful contribution to the research planning team in the bold
quest to prevent Parkinson’s.
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