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[bookmark: _Toc84576393][bookmark: _Toc77147961]PURPOSE OF STUDY
The Parkinson Progression Markers Initiative (PPMI) study is a longitudinal, observational, multi-center natural history study to assess progression of clinical features, digital outcomes, imaging, biologic and genetic markers of Parkinson’s disease (PD) progression in study participants with manifest PD, prodromal PD, and healthy controls.  The overall goal of PPMI is to identify markers of disease progression for use in clinical trials of therapies to reduce progression of PD disability.
PPMI is a broad program and will include this PPMI Remote Data Collection protocol, as well the PPMI Clinical, PPMI Digital and PPMI Online protocols (with external regulatory oversight). Participants may also be asked to join myPPMI, a centralized online study portal where they can track their status and learn about PPMI updates.  All participants in PPMI may be asked to participate in one or all of these protocols and their enrollment in these studies may occur in varying order.  PPMI participants may also be asked to participate in additional PPMI companion studies as they are developed, which may only involve a subset of PPMI participants based on their cohort designation and/or site location. This protocol will be focused on the activities of the PPMI Remote Data Collection study. 

[bookmark: _Toc84576394][bookmark: _Toc77147962]Primary Objectives of PPMI Remote Data Collection
The overall objective is to identify clinical, imaging, and biologic markers of Parkinson’s disease (PD), with particular focus on progression during the prodromal phase of PD, to inform early interventional clinical trials of disease-modifying therapies. To achieve this objective, screening research activities conducted remotely under this protocol will be coordinated with the broader initiatives of the PPMI program.  Recent understanding of both the early non-motor manifestations and the molecular genetics of PD have provided several specific strategies to identify those individuals without typical PD motor symptoms, but who are at increased risk to develop PD (i.e., prodromal PD). The goal of this protocol is to identify persons most likely to have prodromal PD through remotely collected information. The goal is to broadly assess participant characteristics for candidate biomarkers with a focus on olfaction, genetic risk, other non-motor features, health history, behavior, cognition, and mild motor abnormalities to develop a more refined risk and progression assessment strategy that could be deployed efficiently in clinical studies.  
The study hypothesis is that remotely collected information can be used to identify a group of persons at a higher risk of developing PD.  To accomplish this, the specific aims of the study are:
a) Perform screening activities to assist with the identification of individuals who meet a risk threshold, based upon an algorithm, for inclusion in the PPMI Clinical protocol. This may include carriers of genetic variants, those diagnosed with conditions associated with prodromal PD, such as hyposmia and REM sleep behavior disorder (RBD), those reporting symptoms associated with prodromal PD (such as reduced sense of smell, dream enactment, and autonomic nervous system dysfunction or other non-motor symptoms). Participants may also be identified from patient reported outcomes, digital quantitative motor and cognitive/behavioral testing, that assess prodromal symptoms in PPMI Online and PPMI Digital.
b) Provide access to a team of genetic counselors for any participants who provide previous genetic testing results or undergo genetic testing under this protocol.
c) Communicate eligibility and expectations to study participants selected for in-person screening visits at a PPMI Clinical site.  Arrange travel accommodations for individuals that choose to continue.
d) Communicate eligibility and expectations to study participants selected for PPMI Clinical based on data collected, including participant reported outcomes, genetic testing, olfactory testing and/or in-person screening.  Arrange travel accommodations for individuals that choose to continue.

[bookmark: _Toc84576395][bookmark: _Toc77147963]Secondary Objectives of PPMI Remote Data Collection
a) Comparison of the algorithms for staged screening in identifying risk of motor PD, in disease subgroups.
b) Comparison of the validity and reliability of patient reported information as compared to objective remote assessments (quantitative motor testing) or expert determined assessments (in-clinic assessments).
c) Assess compliance with remote assessments and retention in a remotely conducted protocol.

[bookmark: _Toc84576396][bookmark: _Toc77147964]BACKGROUND AND RATIONALE 

PD has a prolonged pre-diagnostic period. Significant neurodegeneration is thought to occur years in advance of motor symptoms.  Pathological staging proposed initially by Braak and colleagues [1] suggests that the neuropathological changes in PD may begin in extra-nigral structures, including the olfactory bulb or brainstem nuclei or even extra CNS structures such as the peripheral autonomic nervous system.  Early non-motor symptoms like olfactory loss, autonomic dysfunction, RBD, as well as cognitive and behavioral impairment may reflect this early brainstem or extra-nigral pathology and these symptoms provide additional markers to identify individuals during the prodromal phase of PD.  
Existence of a prolonged prodromal phase for PD presents both a challenge (How to identify individuals during this prodromal period?) and an opportunity (Can preventive therapy ultimately be started during the prodromal period prior to the onset of symptoms of disease to slow or prevent PD?).  There is a developing consensus that earlier treatment of PD, at a time when degeneration is more limited, may be more successful in slowing the progression of disease.  Several potential strategies exist to identify individuals at high short-term risk for PD.  These take advantage of prodromal non-motor features, including olfactory loss, RBD, autonomic dysfunction – most notably constipation - and other features, as well as genetic risk. While the association of non-motor features with risk of PD is well established, predictive value of any single feature is relatively low, either because the feature itself is not common (e.g., RBD, genotype) or because the feature is very common, but not specific (hyposmia). In addition, there is phenotypic heterogeneity in PD, and associated patterns in prodromal PD may differ among phenotypic subtypes. To resolve this dilemma,  biomarkers can be evaluated (such as dopamine transporter imaging with DaTscanTM  or alpha synuclein seed amplification assay (SAA) tests). Because universal in-person screening is resource intensive, a method for identifying those at risk of prodromal nigrostriatal neurodegeneration is needed. The PPMI Remote Data Collection study aims to identify persons at risk of prodromal nigrostriatal neurodegeneration (and, therefore, prodromal or early PD) utilizing genetic testing, self-reported and remote assessments. 
[bookmark: _Hlk5615966]Developing a staged approach to identify persons with prodromal PD, utilizing genetic testing and self-reported and remote assessments, will provide a first step in establishing a framework for identifying biomarkers of disease progression in an at-risk prodromal PD cohort that could accelerate therapeutic development. At risk cohorts with PD-associated gene variants or RBD have already been identified in PPMI [2]. While important and informative, these cohorts represent a subset of people at risk of PD. Because most people with PD do not have a PD-associated variant or prodromal RBD, it is desirable to develop a strategy to detect study participants that is generalizable.  Non-motor features of PD may occur before the diagnosis of motor PD, including impairment of autonomic function (e.g., constipation), sleep disturbances (e.g., excessive daytime sleepiness, REM sleep behavior disorder), family history of PD, depression, anxiety, etc., and are thought to represent prodromal PD [3]. Certain behaviors (not smoking, occupational exposure to certain toxicants) or health conditions (e.g., traumatic brain injury) may confer additional risk [4, 5]. These features are generally sensitive but not specific for risk of PD but may in combination demonstrate increased risk [6].  Patients do commonly report prodromal symptoms, most including changes in mood, subtle cognitive impairment, excessive daytime sleepiness, or constipation [3]. These symptoms have been confirmed in prospective studies [6, 21, 22], and have been used to identify patients in the general population prior to diagnosis [23]. Furthermore, non-motor features, health, and behavior can be queried remotely through validated surveys, giving them significant potential for efficient screening. The sensitivity and specificity of their use in this setting (to identify those at high risk for developing PD), however, is not well understood.
While the primary goal of this study is to systematically evaluate the prodromal features that are most informative for developing this risk paradigm, data already exists from several studies demonstrating that several symptoms and characteristics increase the risk of PD significantly. These features, described below, will provide a framework for evaluating risk in the PPMI Remote Data Collection study, which will help determine enrollment into the PPMI Clinical protocol. 
Hyposmia: Hyposmia is the most common prodromal feature.  Olfaction is impaired in over 90% of patients with motor PD at the time of diagnosis [7]. Increasing evidence suggests that hyposmia begins several years before the onset of motor symptoms potentially making it a highly sensitive, though nonspecific, prodromal feature. In the Honolulu-Asia Aging study, individuals in the lowest quartile of smell identification (i.e., correctly identifying fewer than 5/12 odors on the Brief Smell Identification Test) had a 5.2-fold increased risk of developing PD over 4 years [8]. Similarly, a Dutch study of first-degree relatives of individuals with PD found that 10% of study participants in the lowest decile of olfactory function developed PD within 2 years, compared to none of the normosmic study participants [9]. Finally, the PARS study has recently shown that study participants from the general population with hyposmia and abnormal DAT imaging have a relative high risk of conversion [14.43 (95%CI, 7.02-43.45)] to motor PD [42].  
Several bedside tests for hyposmia/microsmia have been developed. One of the earliest examples is the University of Pennsylvania Smell Identification Test (UPSIT) [10], a 40-item forced multiple choice “scratch-and-sniff” test, where higher scores indicate better odor identification. The UPSIT can be self-administered and is both sensitive and specific for the detection of hyposmia in PD study participants [11]. 
RBD: RBD is one of the best studied features of prodromal PD and is associated with the highest risk of progression to PD. Multiple cohort studies of individuals with polysomnography-confirmed RBD indicate that between 50-70% will progress to develop a synucleinopathy over time [12]; and the rate of conversion increases with age. Risk is about equally divided between idiopathic PD, often with prominent cognitive impairment, and dementia with Lewy bodies; a minority are diagnosed with multiple systems atrophy [14].  Patient-reported questionnaires have been developed for identification of individuals with RBD [10], but like patients with hyposmia, patients with RBD are typically not aware of their symptoms. Accurate collateral history from a bed-partner is usually sufficient to make the diagnosis. In questionable cases, polysomnography can be obtained, which will show decreased sleep spindle density in stage II sleep [13] along with absence of expected REM atonia on chin EMG.  Although RBD is strongly predictive of a synucleinopathy, RBD is relatively uncommon, occurring in only about 1% of those aged 60 or older [14].  RBD occurs in only a subset of persons with PD and may be particularly common in those destined to develop dementia [15].
PD Associated Variants: While there is a rapidly increasing number of PD associated genetic variants and risk genes, PPMI will focus on the most common ones and specifically the ones with existing or soon to be developed experimental therapeutic interventions. 
 LRRK2 variants result in autosomal dominant PD that presents at approximately 60 years of age, but which can also occur more than a decade earlier or later. Individuals who carry a variant in one of the two LRRK2 alleles are at significantly greater risk of developing PD. Precise estimates of the penetrance of the variant are poor and estimates of the cumulative (lifetime) incidence of PD range from 25-43% [16, 38].  Although LRRK2 variants may be found in as many as 30% of PD in selected populations, such as north African Berbers and individuals of Ashkenazi Jewish (AJ) ancestry, in most PD clinics only about 2% of patients have a LRRK2 variant.
GBA variants result in autosomal dominant PD that also generally presents at approximately 60 years of age, but also can occur decades earlier or later. Similar to LRRK2, it has been shown that not all individuals who inherit a GBA variant will develop PD. Precise estimates of the penetrance of a GBA variant is not as well established and also depends on the type of the variant, though the rate may approach that of LRRK2 variants [39]. Like LRRK2, GBA variants may be more common in selected populations, but in most PD clinics it is estimated that about 7% have variants [17].  
SNCA variants can also result in autosomal dominant PD [18]. Individuals with an identified variant in one of their two SNCA alleles typically develop PD in their 40’s, although the age of onset can be variable. The penetrance of pathogenic SNCA variant is certainly greater than that of either LRRK2 or GBA; however, because so few PD families have been found with a SNCA variant, estimates of the penetrance are still crude.  
PINK1 and PRKN variants are both inherited in an autosomal recessive pattern. Having two variants in either the PINK1 or PRKN gene almost always causes PD and usually at a much younger age, such as before age 40 years. Both parents and all children of the affected person will have at least one copy of the variant. 
Individuals who meet screening criteria will be invited to provide a saliva sample which will be used for genetic testing. Testing for SNCA, PRKN and PINK1 will not be included in the standard screening panel, however, the team will have workflows for coordinating testing for these participants should they present.  Alternatively, some individuals may have completed genetic testing prior to enrollment and will be asked to provide a copy of their lab report and will be offered a consultation with a genetic counselor to review their molecular testing report.
Familial Genetic Risk: Individuals with a first degree relative with PD (parent, sibling, child) are at a two-fold increased risk of developing PD [40, 41].  While some of these individuals and their family may carry a PD variant, the majority do not. Thus, a positive family history of PD identifies individuals with a greater risk of PD and can be paired with other assessments, both genetic and non-genetic, to identify a group of prodromal individuals. Meta-analyses of previous genome wide association studies (GWAS) have identified > 40 risk loci for PD [19].  Each risk locus has a small to moderate effect on disease risk, making it ineffective to use them individually for risk assessment. Instead, there is a growing use of polygenic risk scores that aggregate the effects of multiple biomarkers (SNPs) with either a protective or risk effect. A recent case control study has shown that a PD polygenic risk score is associated with PD risk and also PD age of onset [20]. A novel enrichment strategy we can use in the PPMI Remote Data Collection protocol, if genome wide SNP arrays (GWAS arrays) are genotyped, will be to identify those at the extreme (high risk) of the PD polygenic risk score.
Environmental Exposures: Environmental factors associated with PD include pesticides, solvents, traumatic brain injury (TBI) and nonsmoking, among others. An association between pesticide exposure and PD has been confirmed, based on more than 80 populations studied [37]. Mild to moderate head injury, occurring decades before PD onset, has been associated with greater risk of PD. TBI increases processes that may lead to neurodegeneration. TBI due to falls may be increased in prodromal PD [24-29]. Chlorinated solvents, extensively used as cleaners and degreasers, are environmentally persistent. PD risk was increased 6-fold after occupational use of trichloroethylene (TCE), and 10-fold for perchlorethylene (PERC) [30]. A consistent inverse association between tobacco use and PD has been observed in nearly every population studied worldwide for over five decades [31, 32]. The MDS research criteria for assessing probability of prodromal PD include pesticide exposure, solvent exposure, TBI, and nonsmoking [3]. Medical conditions and biometric characteristics including diabetes mellitus, plasma urate level, higher BMI, some medications and physical activity are also either positively or inversely (protective) associated with PD risk [33, 34].  
The additional value of assessing health, behavior, and environmental exposures alone and in combination with prodromal symptoms will be explored. The lack of success of recent disease modifying therapeutic trials [35], coupled with the huge expense of these studies, has highlighted the need for such an approach to identify novel at-risk populations for future clinical studies of disease modifying drugs.  A similar approach has already been adopted for testing anti-amyloid treatments in Alzheimer’s disease [36].  In extending this concept to PD, the potential outcomes of this study are a refined understanding of the biology and clinical and biomarker features of prodromal PD.  This knowledge, in turn, may lead to identification of novel targets for therapeutic development, and a more efficient testing of potential therapies that slow or prevent disability.

Quantitative motor and cognitive/behavioral testing: 
In addition to the prodromal features described above, other technology‐based objective measures (TOMs, sometimes called “digital biomarkers”) of parkinsonian impairments have been developed in recent years, including algorithms for smartwatches and other wearables and applications implemented on smart phones. These TOMs carry the promise of substantially changing the diagnostic, monitoring, and therapeutic landscape [7].
A key advantage of digital biomarkers is that they do not require participants to travel to study sites for clinical assessments, rather are collected by participants themselves. This can aid with global study adherence, as well as participant retention and engagement. Another advantage of digital biomarker application is that they collect information frequently (and in the patient’s own home environment), unlike the snapshots of information that are obtained during the brief visits to the clinic.  The IU study team will serve to monitor participant adherence to PPMI digital protocol(s).

[bookmark: _Toc84576397][bookmark: _Toc77147965]STUDY DESIGN
[bookmark: _Hlk22550146]The overall goal of PPMI Remote Data Collection is to implement an efficient, remote mechanism for identifying people at high risk of developing PD. The primary objective will be establishing a subset of people who meet the risk threshold to proceed to in-person assessments under the PPMI Clinical protocol. It is anticipated that up to 100,000 participants will be enrolled in PPMI Remote Data Collection in order to identify and recruit enough high-risk participants without a current PD diagnosis into the PPMI Clinical protocol. It is estimated that up to 20,000 individuals enrolled in this study will be eligible for PPMI Clinical protocol screening.  
[bookmark: _Hlk22550054]Individuals from pre-existing cohorts with known high risk of PD (such as PD associated variant carriers, positive family history of PD (i.e., first degree relative), PSG proven RBD, documented hyposmia on smell identification testing, or biopsy proven synuclein), as well as individuals who have known health care information fulfilling specific prodromal criteria (e.g., hyposmia, constipation, dream enactment), will be invited to enroll. Once enrolled in PPMI Remote Data Collection, participants may be asked to complete genetic testing, olfaction testing, or both. 
Participants who meet a threshold risk score may be invited to undergo further activities under the PPMI Clinical protocol. The PPMI Remote Data Collection team will be responsible for introducing these activities to the participants; however, separate PPMI Clinical consent will be obtained for in-person visit(s).  The prospectively collected information from PPMI Remote Data Collection and the PPMI Clinical protocol will be used in combination to develop a risk profile to identify those more likely to develop PD overall, and to compare the risk profile within prodromal subgroups such as those with RBD, genetic and/or olfactory risk.
A small subset of participants who have completed genetic testing and counseling may be invited to participate in a qualitative survey sub-study to gather feedback about the genetic testing and genetic counseling experience as a participant in PPMI.  The goal of this sub-study is to better understand what information people with and without Parkinson’s disease want and need during genetic counseling and how best to support people during the genetic testing and genetic counseling process.  
In addition to the above, we have created the following documents to aid in our discussions with individuals who are eligible to participate in the clinical aspects of PPMI.  These documents are not used at any other site and only IU staff will be using these to speak with participants.  Once a participant agrees to continue into the clinical study, the clinical site handles the counseling process and all of the actual study procedures.  The screening documents we are referencing are as follows:

· Dopamine transporter imaging with DaTscanTM :DAT Discussion Outline
· Ineligible in Clinic Discussion Outline_Prodormal
· Eligible in Clinic Discussion Outline_Prodormal
· PD MUT + Screening + Baseline Discussion

Cerebral spinal fluid SAA analysis via lumbar puncture: 

· Transition Participants Script 
· Screening Visit Discussion Outline 
· Baseline Discussion Outline 
· Baseline Ineligible Discussion Outline

[bookmark: _Toc84576398][bookmark: _Toc77147966]PARTICIPANT ELIGIBILITY
The actual predictive characteristics of risk criteria for prodromal PD or PD are not well defined.  As such, the determinants of eligibility for this study will be evaluated in an ongoing fashion, informed by outcomes from the PPMI Clinical protocol (e.g., objective imaging, genetic, biomarker or clinical assessments), to continue to refine the best set of eligibility criteria. Eligibility for participation will be revised accordingly as changes to the predictive risk criteria are identified.
[bookmark: _Toc84576399][bookmark: _Toc77147967][bookmark: _Hlk21340622]Inclusion Criteria for PPMI Remote Data Collection Protocol include:
· [bookmark: _Hlk5885486]Ability to provide informed consent and complete remote assessments electronically
· Enrolled in separate PPMI companion protocols and identified as an eligible candidate through established predictive risk criteria.
· Identified directly through sponsor-initiated email, mail, or handout communications at public venues 
[bookmark: _Toc84576400][bookmark: _Toc77147968][bookmark: _Hlk21015089]Exclusion Criteria for PPMI Remote Screening Collection Protocol include:
· Inability to provide informed consent
· Does not meet the criteria currently outlined in the overarching PPMI Clinical protocol 
[bookmark: _Toc84576401]Inclusion for travel coordination only:
· PPMI Remote Data Collection will leverage existing workflows to help coordinate travel and accommodations for participants who have been identified as eligible for PPMI Clinical enrollment outside of the PPMI Remote Data Collection workflow.
· Because these participants are identified through other mechanisms, they do not need to complete PPMI Remote Data Collection protocol assessments to determine eligibility for PPMI Clinical.
· These participants include those transitioning from the original PPMI study, or those who have been identified through other research pipelines coordinated across PPMI teams. 
[bookmark: _Toc84576402]Inclusion Criteria for Qualitative Survey Sub-Study:
· Be a participant in Parkinson’s Progression Markers Initiative (PPMI)
· Have recently received genetic testing and genetic counseling 

[bookmark: _Toc84576403][bookmark: _Toc77147969]RECRUITMENT METHODS
The Michael J Fox Foundation may reach potential participants through several mechanisms. Individuals can learn about PPMI by advertisements through regional placement, social media, digital marketing campaigns, local support groups and clinics.  Study participants are identified and recruited through the eligibility parameters described above. Established cohorts with known higher risk of converting to PD (such as PD associated variant carriers, positive family history of PD in a first degree relative, and PSG proven RBD, documented hyposmia on smell identification testing, biopsy proven synuclein) or individuals who have reported several symptoms associated with prodromal PD (e.g., hyposmia, constipation, dream enactment) and individuals currently enrolled in PPMI companion studies may be invited to enroll in the PPMI Remote Data Collection study. Individuals who have a confirmed genetic finding related to Parkinson’s disease may be given an email invitation to voluntarily share with family members inviting them to sign up if they are interested. 

[bookmark: _Toc84576404][bookmark: _Toc77147970]CONSENT PROCESS
Individuals who have been identified as eligible for PPMI Remote Data Collection will be directed to an online portal hosted at Indiana University (IU).  Individuals will then have an opportunity to review the informed consent (IC) and ask questions. If the participant indicates they have questions, their progression through the portal will be halted until they can speak with a member of the IU team.  Potential participants will read the consent online through the portal, and if interested, will provide consent to participate. Study participants will have the opportunity to print a copy from the portal. 
The IC presented will be determined by the participant enrollment route (track) into the study.  All eligible participants will review the UPSIT consent surface, and a small portion of individuals who meet criteria for genetic screening will have the genetics consent surfaces.  And family members of individuals with a confirmed genetic finding related to PD will review the PPMI Remote Data Collection Family Testing IC. 

[bookmark: _Toc84576405][bookmark: _Toc77147971]STUDY PROCEDURES
After providing consent, participants in the PPMI Remote Data Collection study will be asked to complete/confirm fields within the study portal to obtain personal information required for the study and a series of questionnaires. Personal information may include such things as email, mailing address, and date of birth.
Once enrolled, participants may be asked to undergo one or both of the following remote activities: 
· Assessment of olfactory function (UPSIT)
· Saliva sample collection for genetic testing 
Study kits containing one or both items will be mailed to participants homes or provided directly at in-person events.   Participants may be asked to participate in the PPMI Clinical protocol at any time during their participation in PPMI Remote Data Collection, and if eligible, will be referred to a PPMI clinical site. The referral to a clinical site, and any potential travel to that site, will be facilitated through the IU study team and a selected travel vendor, as applicable. 
Individuals who provide consent to participate in the qualitative survey sub-study will be interviewed by telephone by a study team member approximately 1-3 weeks following their genetic counseling session. The study team member conducting the interview will be a different person from the person who provided the genetic counseling. During the telephone interview, participants will be asked questions that gather opinions about their genetic testing and genetic counseling experiences. The interview will last approximately 30-45 minutes and it will be recorded using the Zoom platform using audio only. Recorded interviews will be transcribed. The study team members will review all of the transcribed interviews to search for opinions and ideas that are similar or are in common (themes). Discovery of themes may help to better understand and make improvements to the genetic testing and genetic counseling experiences for people with and without Parkinson’s disease.    
After providing verbal consent, PPMI participants referred to the study team at IU for travel coordination only will be asked to confirm their personal information and travel preferences to be shared with the travel vendor so that travel accommodations (flight, hotel, etc.) can be made. 
Participation in this study will continue for up to 15 years, depending on the time of enrollment.  Subjects might be asked to repeat smell testing and be subsequently re-assessed for eligibility into the PPMI Clinical protocol until enrollment into that protocol is complete.

[bookmark: _Toc84576406][bookmark: _Toc77147972]STUDY ASSESSMENTS
[bookmark: _Toc84576407][bookmark: _Toc77147973]The University of Pennsylvania Smell Test
The University of Pennsylvania Smell Identification Test (UPSIT) is a 40-item, multiple choice, scratch and sniff test used to evaluate odor identification.  It is a forced-choice test in which participants must identify an odor among four response alternatives.  There are four booklets containing ten odorants each. The UPSIT will be provided to eligible participants with instructions for completion and study staff contact information for any questions. Participants will be asked to complete the forced choice test responses in the booklets and enter their responses online. Participants may be asked to complete another smell test later in the study to help determine eligibility for in-person assessments.
[bookmark: _Toc38556840][bookmark: _Toc84576408][bookmark: _Toc77147974]Saliva sample collection for genetic testing
For eligible individuals who agree to genetic testing, a saliva collection kit with a unique identification number will be provided along with instructions for how to collect and ship the sample back to the IU study team. Those individuals who respond that they underwent previous gene testing will be contacted by a member of the study team who will summarize how to send the test results to IU for central review. For individuals who have undergone genetic testing through a medical doctor or a Gaucher disease clinic, the team will direct the participant back to the original source of testing to request a report confirming their variant status. If the participant instead requests that the study team contact their clinician’s office directly for this report, the team will request a signed authorization from the participant to provide to the clinician’s staff. 
Participants will be provided shipping materials to return their saliva tubes and other requested materials Saliva tubes will be held for batch shipment to the testing laboratory. 
DNA will be extracted for genetic testing, with the remaining sample stored for future use. This may include confirmatory testing or expanded testing for any new variants related to PD. The de-identified samples may also be made available to qualified and approved researchers. If IU receives future IRB approval for expanded testing, study staff would contact participants with this new information and obtain new consent before additional testing or results return. Genetic testing results will be sent by the molecular testing laboratory to IU. There is a small chance that the genetic screening will fail and the lab will issue a cancellation report. If this occurs, the lab will inform the research team, who will in turn contact the subject and request a new saliva sample be provided. The team will test samples a maximum of two times. There is a small chance that the lab will still be unable to determine a subject’s variant status for one or all variants tested.  
IU has established a team of genetic counselors who are available throughout the screening process to advise and counsel participants. Pre-testing, individuals with questions about genetic screening have access to speak with a genetic counselor. Post-testing, all participants will be contacted and scheduled a time to speak with a genetic counselor to review their testing results.  It is possible the study team will utilize secure video platforms to connect the genetic counselor and study participant through video teleconference and utilize visual aids for this results disclosure. 
Given the frequency of GBA variants in the AJ population, it is possible that genetic testing will identify some individuals who carry two GBA variants. Individuals who carry two GBA variants may have variable symptoms of Gaucher disease, while others may be asymptomatic. These individuals will be counseled about Gaucher disease risk and will be referred to a Gaucher disease specialist in their area for further evaluation as necessary.
Following the counseling call, participants will be provided a letter summarizing their genetic counseling call and a copy of their molecular report (when relevant) as well as materials on PD genetics, and how to share results with family. 

[bookmark: _Toc84576409][bookmark: _Toc77147975]COSTS FOR PARTICIPATION
There will be no costs to individuals for participating in this study.  Costs associated with remote assessments, genetic counseling, or travel to the PPMI site will be covered by the study.

[bookmark: _Toc84576410][bookmark: _Toc77147976]PAYMENT FOR PARTICIPATION 
Study participants will not be paid in the PPMI Remote Data Collection study.  
Participants in the qualitative survey sub-study will be compensated with a $30.00 Amazon gift card for their time and contribution.

[bookmark: _Toc84576411][bookmark: _Toc77147977]RISKS TO STUDY PARTICIPANTS
Subjects may be uncomfortable sharing some of the information requested in the study questionnaires.  All responses will be stored in secure databases and only accessed by study personnel require to do so for study purposes.
Subjects may be concerned about the results of their smell test.  Smell tests are for research purposes only and no results will be returned to the subjects.  Many factors can affect an individual’s ability to accurately identify odors, therefore the UPSIT score alone cannot be used to predict disease risk. 
Receiving genetic test results may cause increased worry and anxiety among some individuals. Genetic testing results will have implications for other family members and could impact relationships. It is possible that through this genetic testing individuals could learn that assumed family relationships are incorrect or inadvertently learn a family member’s genetic test results.  All subjects who undergo genetic testing will have access to a licensed genetic counselor to discuss the results and address any questions or concerns. Like any medical test, there is a small risk of laboratory error with the genetic tests performed as a part of a research study. There is also a risk that the test may not work and will need to be repeated. After repeat testing, there is a small chance the lab will still be unable to determine variant status for one or all of the variants tested. Therefore, participants may receive only partial results or no results.
Subjects may be concerned about their risk of developing Parkinson’s disease if asked to proceed to in-person clinic assessments.  PPMI is evaluating a wide range of possible early symptoms and inviting individuals with varying degrees of risk, or limited risk, to move forward in the study. An invitation to proceed in PPMI does not mean the subject will develop PD.
[bookmark: _Hlk5695871]There is a risk of disclosure of private information by participating in this study.  All data collected for this study will be maintained electronically in secure databases, that have undergone security reviews, and with access limited to the study team.  Data may be securely transferred between PPMI cores and partners for the required workflows under the PPMI project. Any study data that are made available to researchers external to PPMI will be de-identified and will not contain protected health information. While every effort will be made to maintain confidentiality, there is a small risk that information may be disclosed. There may be other privacy risks we have not foreseen. 

[bookmark: _Toc84576412][bookmark: _Toc77147978]POTENTIAL BENEFITS TO STUDY PARTICIPANTS
While not a direct benefit, study participants may feel satisfaction contributing to furthering the understanding of PD.  Some people may find it a benefit to learn their genetic testing results. They may find it empowering to know their genetic traits. This information could make them eligible for other studies that enroll based on genetic status.

[bookmark: _Toc84576413][bookmark: _Toc77147979]REPORTING OF ADVERSE EVENTS OR UNANTICIPATED PROBLEMS INVOLVING RISK TO PARTICIPANTS OR OTHERS
Any unanticipated problems associated with this study will be reported to the Indiana University Research Compliance Administration office using a Prompt Reporting Form within 5 working days of notification. If a member of the IRB determines the problem does not increase risk to the subject, the problem will be reported at the next continuing review.

[bookmark: _Toc84576414][bookmark: _Toc77147980]STUDY PARTICIPANT WITHDRAWALS
Study participants will be informed during the consent process that they have the right to withdraw from the study at any time without prejudice and may be withdrawn at the Investigator’s or Sponsor’s discretion at any time.  Withdrawal from this study will not affect the study participant’s continued participation in separate PPMI protocols. Any information that has already been collected prior to the study participant’s withdrawal will not be removed. 

[bookmark: _Toc84576415][bookmark: _Toc77147981]PRIVACY AND CONFIDENTIALITY OF STUDY PARTICIPANTS AND RESEARCH DATA
[bookmark: _Hlk6297513]Each person will have the option to voluntarily choose whether to participate in this study and provide the requested personal information. Due to the remote nature of this study, participants will have the ability to determine when and where they complete the various assessments to maintain their privacy. Participants will be identified by unique ID numbers on study materials.
Data collected for this study will be maintained and stored indefinitely on secure, password protected systems. All study information will be accessed only by those who require access as pertains to the individual’s role on the study. All organizations responsible for data storage and review will observe the highest precautions to ensure data integrity and security. 

[bookmark: _Toc84576416][bookmark: _Toc77147982]DATA STORAGE FOR FUTURE USE
[bookmark: _Hlk6297910]Data collected for this study may be transferred and shared across participating PPMI study cores and partners.
Data obtained during the conduct of PPMI will be sent to the Laboratory of Neuro Imaging (LONI) in Los Angeles, California to be stored indefinitely for research purposes.  Research data will be made available to researchers to conduct analyses related to PD and other disorders. Researchers will be required to comply with the PPMI data agreement to receive data. All personally identifiable information will be removed before it is shared outside the study.  

[bookmark: _Toc84576417][bookmark: _Toc77147983]ANALYSIS PLAN
This is a longitudinal study focused on identifying participants at risk for developing motor PD from the general population and targeted populations (such as PD related carriers, and PSG proven RBD). Early risk factors will be routinely assessed from data collected across some or all PPMI initiatives. Selection criterion will be carefully monitored over time, and modified if needed, to refine the risk score criteria and to maximize the cost effectiveness of the screening approach. As the study progresses, in addition to a careful assessment of each criterion with respect to screening, an assessment will also be conducted to examine the predictive ability of each criterion with respect to in-person assessments and progression of PD motor symptoms.  An exploratory analysis at the end of the study will seek to determine factors that maximize the benefits of each stage of this approach and will be used to make recommendations to groups considering further therapeutic development in the prodromal PD space.
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