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About This Annex

This annex summarizes the cognitive measures evaluated at and participants in the
Parkinson’s Disease/Dementia with Lewy Bodies (PD/DLB) Cognition Measures Roundtable,
which was held in Washington, D.C., on January 10—11, 2024. This event was hosted by the
Critical Path for Parkinson’s Consortium, Cure Parkinson’s, Lewy Body Dementia Association,
The Michael J. Fox Foundation for Parkinson’s Research (MJFF), Parkinson Canada, Parkinson’s
UK, and Shake It Up Australia Foundation. This event brought together representatives from
academia and industry with those from regulatory agencies, community partners, and research
funders to discuss challenges in developing clinical outcome assessments for cognitive
impairment in PD and DLB and identify priorities for the field and opportunities for
collaboration.

This annex of the roundtable proceedings was funded by MJFF and produced within the
Quality Measurement and Improvement Program in RAND Health Care.

RAND Health Care, a division of RAND, promotes healthier societies by improving health
care systems in the United States and other countries. We do this by providing health care
decisionmakers, practitioners, and consumers with actionable, rigorous, objective evidence to
support their most complex decisions. For more information, see www.rand.org/health-care, or
contact

RAND Health Care Communications
1776 Main Street

P.O. Box 2138

Santa Monica, CA 90407-2138

(310) 393-0411, ext. 7775
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Appendix A. Additional Details on Cognitive Measures

Addenbrooke’s Cognitive Examination-I1I (ACE-III). The Addenbrooke’s Cognitive
Examination-IIT (ACE-III)' is a cognitive screening measure that was developed to aid in
identification of dementias characterized by more-severe deficits in attention and visuospatial
functioning than is typical of Alzheimer’s disease (AD), including Parkinson’s disease dementia
(PDD) and dementia with Lewy bodies (DLB). It is composed of tests of attention, orientation,
memory, language, and visuospatial skills. The ACE has been shown to detect mild cognitive
impairment (MCI) in the context of Parkinson’s disease (PD) and to differentiate individuals
with Parkinson’s disease—mild cognitive impairment (PD-MCI) and PDD from those who have
AD and frontotemporal dementia.’

Alzheimer’s Disease Assessment Scale-Cognitive. The Alzheimer’s Disease Assessment
Scale-Cognitive (ADAS-Cog)* is a subscale of the ADAS that was developed to assess cognitive
impairment in AD and is considered the gold standard of measurement in trials evaluating the
effects of therapeutics on cognitive outcomes among patients with AD.°> The ADAS-Cog
includes 11 tasks, some of which are observer-based, which measure functioning in memory,
language, and visuomotor domains. Although the ADAS-Cog has been established as a valid
measure of cognitive performance in AD and is sensitive to cognitive changes attributable to
disease progression or the effects of treatment, recent evidence suggests that some of the
component tests are not sensitive enough to detect impairment in Alzheimer’s disease.® The
ADAS-Cog has been shown to detect differences in cognitive functioning between PD-MCI and
PDD and might therefore be sensitive to changes in cognition that occur as the disease
progresses.” Furthermore, patients with PDD undergoing treatment with rivastigmine show
improved performance on the ADAS-Cog, indicating that this measure may be useful for
indexing treatment benefits.® However, it is important to note that patients with PDD exhibit

! Beishon et al., “Addenbrooke’s Cognitive Examination III (ACE-III) and Mini-ACE for the Detection of Dementia
and Mild Cognitive Impairment.”

2 Beishon et al., “Addenbrooke’s Cognitive Examination III (ACE-III) and Mini-ACE for the Detection of Dementia
and Mild Cognitive Impairment.”

3 Chade et al., “Detecting Cognitive Impairment in Patient’s with Parkinson’s Disease with a Brief Cognitive
Screening Tool”; Sousa, Figueiredo, and Dozzi Brucki, “Addenbrooke’s Cognitive Examination II1.”

4 Rosen, Mohs, and Davis, “A New Rating Scale for Alzheimer’s Disease.”

3 Cano et al., “The ADAS-Cog in Alzheimer’s Disease Clinical Trials.”

6 Cano et al., “The ADAS-Cog in Alzheimer’s Disease Clinical Trials.”

7 Harvey et al., “Evaluation of Dementia Rating Scales in Parkinson’s Disease Dementia.”

8 Weintraub, Somogyi, and Meng, “Rivastigmine in Alzheimer’s Disease and Parkinson’s Disease Dementia.”



superior performance on the majority of ADAS-Cog subscales compared with patients with
Alzheimer’s disease, and the profile of impairments differs significantly,’ suggesting that this
measure may not be optimized for detecting cognitive deficits in PD. Finally, there are more-
recently developed adaptations of the ADAS-Cog that include additional subtests to increase
sensitivity to cognitive impairment in MCI.!° Notably, ADAS-Cog was the outcome measure
used in the clinical trial for the only approved drug for PDD, rivastigmine.'!

Alzheimer’s Disease Cooperative Study—Activities of Daily Living. The Alzheimer’s
Disease Cooperative Study—Activities of Daily Living (ADCS-ADL)'? assesses functional
impairment in amnestic MCI and Alzheimer’s disease and is administered either as an interview
with a caregiver or as a questionnaire completed by a caregiver. Caregivers rate the patient’s
capacity to successfully complete a range of instrumental activities of daily living (IADLSs), such
as the ability to manage appointments, engage in usual social and occupational roles, and
complete house chores. The ADCS-ADL has been widely used to track declines in function as
AD progresses.!? It has been suggested for use in DLB trials.!'

Cambridge Cognitive Assessment-Revised. The Cambridge Cognitive Assessment—
Revised (CAMCOG-R)" is a cognitive subtest of the Cambridge Examination for Mental
Disorders of the Elderly, a standardized assessment for diagnosis and monitoring of dementia.
The CAMCOG-R is used as a screening tool and is composed of measures of cognitive domains
commonly impaired in PD, PDD, and DLB, such as memory, attention, executive functioning,
visuospatial skills, and language. The CAMCOG-R has been shown to be capable of detecting
cognitive impairment in PD,'® and of tracking decline in cognitive functioning as the disease
progresses.!” However, the utility of this measure has not been evaluated in the context of PDD
or DLB.

Cambridge Neuropsychological Test Automated Battery. The Cambridge
Neuropsychological Test Automated Battery (CANTAB)!8 is a computerized neuropsychological

9 Bronnick et al., “Profile of Cognitive Impairment in Dementia Associated with Parkinson’s Disease Compared
with Alzheimer’s Disease.”

19 Kueper, Speechly, and Montero-Odasso, “The Alzheimer’s Disease Assessment Scale-Cognitive Subscale
(ADAS-Cog).”

" Emre et al., “Rivastigmine for Dementia Associated with Parkinson’s Disease.”

12 Galasko et al., “An Inventory to Assess Activities of Daily Living for Clinical Trials in Alzheimer’s Disease.”
13 potashman et al., “Psychometric Properties of the Alzheimer’s Disease Cooperative Study.”

14 Rodriguez-Porcel et al., “Clinical Outcome Measures in Dementia with Lewy Bodies.”

15 Roth et al., “CAMDEX.”

16 Athey, Porter, and Walker, “Cognitive Assessment of a Representative Community Population with Parkinson’s
Disease (PD) Using the Cambridge Cognitive Assessment—Revised (CAMCOG-R).”

17 Athey and Walker, “Demonstration of Cognitive Decline in Parkinson’s Disease Using the Cambridge Cognitive
Assessment (Revised) (CAMCOG-R).”

18 Fray, Robbins, and Sahakian, “Neuropsychiatric Applications of CANTAB.”



assessment battery that can be customized according to the population being studied and the
research questions being addressed. Modules available for inclusion in the battery evaluate
psychomotor speed, memory, working memory, attention, executive functioning, and
visuospatial skills. Components of the CANTAB have been used in studies of PD and have been
shown to be effective at classifying PD-MCI.'” However, this measure is not validated for use in
PDD or DLB.

Clinical Dementia Rating Scale Sum of Boxes. The Clinical Dementia Rating Scale Sum of
Boxes,?® which was developed for Alzheimer’s disease, is a general index of impairment that has
been validated for use in staging dementia severity.?! The Clinical Dementia Rating Scale Sum
of Boxes is administered as a semistructured interview of patients and informants, during which
the interviewer assesses the following cognitive and functional domains: memory, orientation,
judgement and problem solving, community affairs, home and hobbies, and personal care.
Domains are rated on a 4- or 5-point scale and then entered into an algorithm to obtain the
Clinical Dementia Rating Scale global score, while the sum of boxes score is calculated by
summing scores in each domain.?? The Clinical Dementia Rating Scale Sum of Boxes has been
proposed for adaptation in PD and has been used in DLB trials.?

Cognitive Drug Research Computerized Cognitive Assessment System. The Cognitive
Drug Research Computerized Cognitive Assessment System?* is a computerized assessment
battery that was specifically designed to evaluate the impact of novel drug compounds on
cognitive efficiency or mental processing speed in randomized controlled trials. It is composed
of measures of memory, executive function, visuospatial skills, and attention; it has been shown
to be sensitive to impairments in PD, PDD, and DLB; and it has been used to assess outcomes in
clinical trials of rivastigmine in these populations.?’

Clinical Global Impression. The Clinical Global Impression (CGI)?¢ is an interview-based
assessment often used in clinical practice to assess symptom severity for a variety of conditions,

19 Lawson et al., “Which Neuropsychological Tests?”’

20 Cedarbaum et al., “Rationale for Use of the Clinical Dementia Rating Sum of Boxes as a Primary Outcome
Measure for Alzheimer’s Disease Clinical Trials.”

21 O’Bryant et al., “Staging Dementia Using Clinical Dementia Rating Scale Sum of Boxes Scores.”
22 Morris, “The Clinical Dementia Rating (CDR).”

23 Wyman-Chick and Scott, “Development of Clinical Dementia Rating Scale Cutoff Scores for Patients with
Parkinson’s Disease”; Walker at al., “Olanzapine in Dementia with Lewy Bodies”; Elder et al., “Consecutive
Sessions of Transcranial Direct Current Stimulation Do Not Remediate Visual Hallucinations in Lewy Body
Dementia.”

24 Wesnes, “The Value of Assessing Cognitive Function in Drug Development”; Parrott and Wesnes,
“Promethazine, Scopolamine and Cinnarizine.”

25 Wesnes et al., “Benefits of Rivastigmine on Attention in Dementia Associated with Parkinson Disease”; Allcock
et al., “Impaired Attention Predicts Falling in Parkinson’s Disease”; Wesnes et al., “Effects of Rivastigmine on
Cognitive Function in Dementia with Lewy Bodies.”

26 Busner and Targum, “The Clinical Global Impressions Scale.”



including PD. Clinicians rate the clinical severity of patient symptoms on a 1- to 7-point scale
based on the clinicians’ impressions derived during the assessment, and these impressions tend to
incorporate a variety of factors that are relevant to the condition being evaluated. In the context
of PD, the CGI incorporates impressions of the core features of PD, including motor, cognitive,
and functional abilities.?’” The CGI has been used to establish baseline symptom severity as well
as to evaluate treatment responsiveness.?’

Cognitive Functional Composite. The Cognitive Functional Composite (CFC)* was
developed to evaluate (1) the cognitive domains that are most vulnerable to decline in AD and
(2) the functional consequences of AD. It is composed of existing cognitive assessments of
episodic memory, working memory, and executive functioning, as well as a questionnaire that
measures impairments in the ability to carry out [TADLs. The CFC has also been suggested for
use in DLB trials.?°

Cogstate Battery. The Cogstate Battery (CB)?! is a computerized assessment battery that
was developed to screen and monitor cognitive changes that occur in normative aging and in the
context of disease processes. It is composed of four tests that measure psychomotor function,
attention, working memory, and visual memory. Prior research has suggested that the CBB may
be used to differentiate cognitively healthy individuals from those with amnestic MCI and AD,
although the refinement of cut-off scores may be needed.*? The CB has been used in a
randomized controlled trial of transcranial direct-current stimulation in patients with PD to index
cognitive processing speed.’? However, this measure has yet to be validated for use as a
screening, diagnostic, or monitoring tool in PD, PDD, or DLB.

Direct Assessment of Functional Status. Similar to the Everyday Cognition Battery (ECB)
and the University of California San Diego Performance-Based Skills Assessment (USPA), the
Direct Assessment of Functional Status (DAFS)* is a performance-based assessment for
evaluating successfully completed complex tasks that are dependent on a number of cognitive
domains that are impaired in dementia and likely to be encountered in a person’s daily life. The
DAFS includes 85 items on which performance is rated for completion of tasks in seven

27 Busner and Targum, “The Clinical Global Impressions Scale.”

28 Arnold et al., “High Doses of Pergolide Improve Clinical Global Impression in Advanced Parkinson’s Disease”;
Weintraub et al., “Rasagiline for Mild Cognitive Impairment in Parkinson’s Disease”; Riedel, Klotsche, and
Wittchen, “Motor Impairment, Depression, Dementia.”

29 Jutten et al., “The Cognitive-Functional Compositive Is Sensitive to Clinical Progression in Early Dementia.”
30 Rodriguez-Porcel et al., “Clinical Outcome Measures in Dementia with Lewy Bodies Trials.”
31 Maruff et al., “Validity of the Cogstate Brief Battery.”

32 Alden et al., “Diagnostic Accuracy of the Cogstate Brief Battery for Prevalent MCI and Prodromal AD (MCI
A+T+) in a Population-Based Sample.”

33 Dobbs et al., “Generalizing Remotely Supervised Transcranial Direct Current Stimulation (tDCS).”

34 Loewenstein et al., “A New Scale for the Assessment of Functional Status in Alzheimer’s Disease and Related
Disorders.”



functional status domains: orientation, communication, financial reasoning, shopping skills,
transport, dressing and grooming, and feeding. Individuals with AD dementia exhibit impaired
performance on the DAFS relative to similarly-aged cognitively healthy individuals.?*> The
DAFS has not been widely used in research focused on PD-related cognitive and functional
impairments, although the studies that have included it have demonstrated that patients with PD
who also have cognitive impairment exhibit poor performance on this measure,*® particularly
among patients with PDD.3’

Everyday Cognition Battery. The ECB?® is another assessment designed to measure the
functional consequences of cognitive impairment. Everyday cognition is defined as the ability to
successfully perform cognitively demanding tasks that an individual would be likely to encounter
in daily life, such as reading and interpreting information on a food label or evaluating financial
information. The battery is composed of four tasks to assess inductive reasoning, domain-
specific knowledge, declarative memory, and working memory within the context of evaluating
information related to nutrition and meal preparation, medication management, and personal
financial management. Individuals with PD who do not have a diagnosis of dementia have been
shown to exhibit impairments on the ECB relative to cognitively healthy individuals without
PD.*° Furthermore, treatment with rivastigmine, a cholinesterase inhibitor that is used to manage
dementia in AD and PD, is associated with improvement in ECB scores among patients with PD-
MCI, suggesting that the ECB is sensitive to treatment effects.*

Lumos Labs NeuroCognitive Performance Test. The NeuroCognitive Performance Test
(NCPT)* is a cognitive assessment platform developed by Lumos Lab, the research division of
Lumosity, a for-profit company that designs commercially available cognitive training programs.
The NCPT is modular and can be used to develop customized assessment batteries composed of
tests that are based on validated neuropsychological assessments. The NCPT has not been
validated for use in PD, PDD, or DLB.

Mattis Dementia Rating Scale. The Mattis Dementia Rating Scale (MDRS)*? is a screening
tool for assessing general cognitive functioning and evaluating the degree of cognitive
impairment in patients with dementia. The scale is composed of five subtests that evaluate the
following domains: attention, verbal and motor initiation and perseveration, visuospatial

35 McDougall et al., “The Revised Direct Assessment of Functional Status for Independent Older Adults.”
36 Deck et al., “Cognitive Functional Abilities in Parkinson’s Disease.”

37 Brennan et al., “The Penn Parkinson’s Daily Activities Questionnaire-15.”

38 Allaire and Marsiske, “Everyday Cognition.”

39 Young et al., “Everyday Reasoning Abilities in Persons with Parkinson’s Disease.”

40 Mamikonyan et al., “Rivastigmine for Mild Cognitive Impairment in Parkinson Disease.”

#! Human Cognition Project, “Tools for Research Collaborators”; Morrison et al., “Reliability and Validity of the
NeuroCognitive Performance Test, A Web-Based Neuropsychological Assessment.”

42 Mattis, Jurica, and Leitten, Dementia Rating Scale.



construction, conceptualization, and memory. Evidence suggests that the MDRS is useful for
detecting MCI among patients with PD and for discriminating individuals with PDD from
cognitively healthy individuals with PD.** The MDRS has been shown to yield distinct
performance profiles for individuals with PDD and DLB compared with AD.** Similar to the
Montreal Cognitive Assessment (MoCA), the MDRS is listed as a recommended screening
assessment of global cognitive performance in PD by the International Parkinson and Movement
Disorder Society.*®

Mini-Mental State Examination. The Mini-Mental State Examination (MMSE)* is a well-
validated screening instrument that was designed to detect MCI that emerges in the context of
neurodegenerative disease. It was developed to be easily administered by any health care
professional in a wide variety of clinical settings. Cognitive domains that are covered by the
MMSE include overall orientation, memory, attention, language, and visual construction. The
MMSE has been shown to differentiate individuals with dementia from those who are
cognitively healthy and to be useful for tracking changes in global cognition over time, including
in PDD and DLB.*” However, ceiling effects have been observed with the MMSE, whereby
individuals with documented MCI frequently score above the established cutoff score of 26 used
for detecting impairment. Furthermore, there is some evidence that individuals with autopsy-
confirmed DLB do not exhibit impairments on the MMSE, suggesting that it may not be a useful
screening tool for the cognitive deficits that are typical in DLB.*® Therefore, as with other
screening instruments, it is not recommended for use as a diagnostic tool or for identifying
cognitive impairment among individuals without dementia.*’

Montreal Cognitive Assessment. The MoCA> is another widely used screening tool for
identifying mild cognitive impairment in a range of patient populations, including PD and DLB.
The MoCA assesses the same domains covered by the MMSE, as well as additional domains,

43 pirogovsky et al., “The Utility of the Mattis Dementia Rating Scale in Parkinson’s Disease Mild Cognitive
Impairment”; Llebaria et al., “Cut-Off Score of the Mattis Dementia Rating Scale for Screening Dementia in
Parkinson’s Disease.”

44 Aarsland et al., “Performance on the Dementia Rating Scale in Parkinson’s Disease with Dementia and Dementia
with Lewy Bodies”; Connor et al., “Cognitive Profiles of Autopsy-Confirmed Lewy Body Variant vs Pure
Alzheimer Disease.”

45 Skorvanek et al., “Global Scales for Cognitive Screening in Parkinson’s Disease.”

46 Arevalo-Rodriguez et al., “Mini-Mental State Examination (MMSE) for the Detection of Alzheimer’s Disease
and Other Dementias in People with Mild Cognitive Impairment (MCI).”

47 Biundo et al., “MMSE and MoCA in Parkinson’s Disease and Dementia with Lewy Bodies.”

48 Nelson et al., “Relative Preservation of MMSE Scores in Autopsy-Proven Dementia with Lewy Bodies.”

49 Arevalo-Rodriguez et al., “Mini-Mental State Examination (MMSE) for the Detection of Alzheimer’s Disease
and Other Dementias in People with Mild Cognitive Impairment (MCI)”; Creavin et al., “Mini-Mental State
Examination (MMSE) for the Detection of Dementia in Clinically Unevaluated People Aged 65 and Over in
Community and Primary Care Populations.”

>0 Nasreddine et al., “The Montreal Cognitive Assessment, MoCA.”



such as executive functioning, conceptual reasoning, and visuospatial skills. Compared with
other cognitive screening tools, such as the MMSE, the MoCA is more sensitive to subtle
cognitive deficits in neurodegenerative disease.”' The MoCA has been shown to more reliably
detect cognitive impairment and dementia in PD compared with the MMSE.>? Furthermore, it is
listed as a recommended screening assessment of global cognitive performance by the
International Parkinson and Movement Disorder Society.>

Movement Disorders Society-Sponsored Revision of the Unified Parkinson’s Disease
Rating Scale. The Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)** is a widely used
clinical scale for evaluating symptom severity in PD and consists of four components: non-motor
experiences of daily living, motor experiences of daily living, motor examination, and motor
complications. The MDS sponsored a revision of the UPDRS because the original scale did not
systemically evaluate non-motor features of PD. The revised scale includes items to assess
psychological symptoms (e.g., depressed mood, anxiety, apathy), autonomic dysregulation (e.g.,
urinary incontinence), sleep difficulties, and cognitive impairment. However, it is important to
note that cognition is assessed via a single item (“Over the past week have you had problems
remembering things, following conversations, paying attention, thinking clearly, or finding your
way around the house or in town?”’). Thus, the MDS-UPDRS is not a robust indicator of
cognitive deficits in PD and should not be used as a standalone measure of cognition.>

Parkinson’s Disease Cognitive Functional Rating Scale. The Parkinson’s Disease
Cognitive Functional Rating Scale (PD-CFRS)*® was developed to evaluate functional
impairments in executing activities of daily living that are attributable to worsening cognitive
functioning in PD (as opposed to motor impairment characteristic of the disease) during the
prodromal period prior to the onset of dementia. It was developed to improve estimation of the
relationship between cognitive changes and functional impairments in PD and identify
individuals with PD who may be at heightened risk for later development of PDD. The PD-
CFRS is a 12-item self-report measure that asks respondents to rate the extent to which they have
difficulty performing such activities as managing their finances, arranging their schedules and
daily activities, and solving problems in novel or difficult situations. The scale has been shown
to reliably differentiate individuals with PD who have normal cognitive functioning from those

> Siqueira et al., “Can MoCA and MMSE Be Interchangeable Cognitive Screening Tools?”’
32 Hoops et al., “Validity of the MoCA and MMSE in the Detection of MCI and Dementia in Parkinson Disease.”
>3 Skorvanek et al., “Global Scales for Cognitive Screening in Parkinson’s Disease.”

4 Goetz et al., “Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS).”

33 Goetz et al., “Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS).”

>6 Kulisevsky et al., “Measuring Functional Impact of Cognitive Impairment.”



who have PD-MCI on the basis of their degree of functional impairment, and it was designed to
be sensitive to changes in cognition and daily functioning over time.

Parkinson’s Disease Cognitive Rating Scale. The Parkinson’s Disease Cognitive Rating
Scale (PD-CRS)* is a task-based neuropsychological assessment designed to evaluate the full
spectrum of cognitive deficits experienced by patients with PD. Unlike the PD-CFRS, the Penn
Parkinson’s Daily Activities Questionnaire-15 (PDAQ-15), and ECB (described previously), the
PD-CRS does not specifically capture functional impairments associated with cognitive decline
in PD. It is composed of nine tasks that measure the following cognitive domains: sustained
attention, working memory, verbal fluency and comprehension, visuospatial skills, executive
functioning, and verbal memory. The battery has been validated for identifying dementia in PD
but may not be sensitive to variation in cognitive functioning across the clinical spectrum of
PD.>8 The International Parkinson and Movement Disorder Society has listed the PD-CRS as a
recommended scale for global cognitive assessment and screening in PD.>

Penn Parkinson’s Daily Activities Questionnaire-15. Similar to the PD-CFRS, the PDAQ-
1550 was designed to assess the degree of functional impairment in PD that is attributable to
cognitive deficits as opposed to motor deficits. This was done to evaluate the extent to which
therapeutics developed to target cognitive outcomes in PD also deliver benefits to patients in
terms of their daily functioning, as is required for therapeutics developed to treat AD. The
PDAQ-15 is an abbreviated version of the PDAQ, which was composed of 50 questions and
time-consuming to complete, making it burdensome to administer in research and clinical care
settings. The PDAQ-15 was shown to differentiate individuals with PD who have normal
cognitive functioning from those who have PD-MCI or PDD on the basis of their degree of
cognitive-functional impairment.

Preclinical Alzheimer Cognitive Composite. The AD Cooperative Study designed the
Preclinical Alzheimer Cognitive Composite (PACC)®! to assess subtle cognitive changes that
occur years before the onset of diagnosable cognitive impairment among individuals who later
develop AD dementia. This was motivated by evidence that secondary prevention efforts may be
effective for delaying the emergence of MCI and dementia, necessitating the development of a
measure that reliably detects individuals at high risk and can therefore be used to evaluate the
effectiveness of secondary prevention approaches. The PACC is a composite of four well-
validated assessments: the Total Recall score from the Free and Cued Selective Reminding Test,

37 Pagonabarraga et al., “Parkinson’s Disease-Cognitive Rating Scale.”

38 Serrano-Duefias et al., “Validation of the Parkinson’s Disease-Cognitive Rating Scale Applying the Movement
Disorder Society Task Force Criteria for Dementia Associated with Parkinson’s Disease”; Rosca and Simu,
“Parkinson’s Disease-Cognitive Rating Scale for Evaluating Cognitive Impairment in Parkinson’s Disease.”

39 Skorvanek et al., “Global Scales for Cognitive Screening in Parkinson’s Disease.”
%0 Brennan et al., “The Penn Parkinson’s Daily Activities Questionnaire-15.”

61 Donohue et al., “The Preclinical Alzheimer Cognitive Composite.”



the Delayed Recall score on the Logical Memory Ila subtest of the Weschler Memory Scale, the
Symbol Digit Substitution Task from the Weschler Adult Intelligence Scale—Revised, and the
total score on the MMSE. These assessments measure domains of cognition shown to be
sensitive to change among individuals with evidence of amyloid accumulation and
neurodegeneration who are otherwise considered cognitively healthy, including episodic
memory, executive functioning, and orientation. The PACC has yet to be validated for use in
pre-clinical PD, PDD, or DLB.

Repeatable Battery for the Assessment of Neuropsychological Status. The Repeatable
Battery for the Assessment of Neuropsychological Status (RBANS)® is a neuropsychological
battery that was developed to identify and characterize the severity and nature of cognitive
impairments in dementia. It was designed to be relatively brief in its administration and sensitive
to cognitive deficits across the clinical spectrum of cognitively healthy through severe dementia,
and it has been standardized on a population of adults aged 20—89. It is composed of 11 tasks
that map onto five indexes of cognitive functioning: immediate memory, visuospatial and
constructional, language, attention, and delayed memory. The RBANS has been shown to have
utility for identifying patients with dementia,%® including PDD and DLB,** as well as for
identifying individuals with MCIL,% and it is commonly used to track changes in cognition over
time. Evidence also suggests that it may be sensitive to the effects of treatment for PD.%

Scales for Outcomes in Parkinson’s Disease-Cognition. The Scales for Outcomes in
Parkinson’s Disease—Cognition (SCOPA-Cog)®” was developed to specifically assess domains of
cognition known to be more predominantly affected in PD relative to other neurocognitive
disorders. It is composed of ten items that evaluate executive functioning, attention, visuospatial
skills, and memory. Research has demonstrated that the SCOPA-Cog is sensitive to differences
in cognitive functioning across the clinical spectrum of PD, reliably differentiating individuals
who are cognitively healthy from those who have PD-MCI and PDD, and it can distinguish
between PD-MCI and PDD.® The SCOPA-Cog has also been shown to capture declines in
cognitive functioning over time as the disease progresses.®’

62 Randolph et al., “The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS).”
63 Beatty et al., “Analyzing the Subcortical Dementia Syndrome of Parkinson’s Disease Using the RBANS.”
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65 Karantzoulis et al., “The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS)”; Duff et
al., “Diagnostic Accuracy of the RBANS in Mild Cognitive Impairment.”
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University of California San Diego Performance-Based Skills Assessment. The USPA”°
is a measure of everyday functioning that was initially developed to assess performance-based
functional capacity among adults with severe mental illness. It includes cognitively complex
tasks that are analogous to tasks that individuals would carry out in their daily lives, such as
planning an activity or writing a check. The USPA has since been validated for detection of
functional impairment related to MCI among individuals at risk for AD.”! Among patients with
PD, performance on the USPA can be used to discriminate between cognitively normal
individuals and those with diagnosable cognitive impairment (i.e., individuals with PD-MCI and
PDD).”2

Virtual Reality Functional Capacity Assessment Tool. The Virtual Reality Functional
Capacity Assessment Tool (VRFCAT)”? is a computerized virtual reality assessment of
functional capacity that simulates activities encountered in everyday life that are cognitively
complex, capturing many of the functional domains that are measured by other non-
computerized performance-based tools. Performance on the VRFCAT has been shown to
correlate with global cognitive functioning,’* and the VRFCAT discriminates individuals with
cognitive decline from those who are cognitively healthy, including among patients with PD.”> A
letter of intent has been accepted in the Food and Drug Administration’s FDA clinical outcome
assessment qualification program to use VRFCAT to measure functional capacity in patients
with schizophrenia.

70 patterson et al., “UCSD Performance-Based Skills Assessment.”
7 Goldberg et al., “Performance-Based Measures of Everyday Function in Mild Cognitive Impairment.”

72 Holden et al., “Validation of a Performance-Based Assessment of Cognitive Functional Ability in Parkinson’s
Disease.”

73 Atkins et al., “Assessment of Age-Related Differences in Functional Capacity Using the Virtual Reality
Functional Capacity Assessment Tool (VRFCAT)”; Ruse et al., “Virtual Reality Functional Capacity Assessment in
Schizophrenia.”

74 Atkins et al., “Assessment of Instrumental Activities of Daily Living in Older Adults with Subjective Cognitive
Decline Using the Virtual Reality Functional Capacity Assessment Tool (VRFCAT).”

75 Turner, Atkins, and Keefe, “Virtual Reality Functional Capacity Assessment Tool (VRFCAT-SL) in Parkinson’s
Disease”; Atkins et al., “Assessment of Instrumental Activities of Daily Living in Older Adults with Subjective
Cognitive Decline Using the Virtual Reality Functional Capacity Assessment Tool (VRFCAT).”
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Appendix B. Roundtable Attendees

Meeting Chair

Tanya Simuni, MD, Northwestern University

Funders, Conveners, and Community Partners

Zachary Chaney, The Michael J. Fox Foundation
Cheryl Coon, Ph.D., Critical Path Institute

David Dexter. Ph.D., Parkinson’s UK

Billy Dunn. M.D., Senior Advisor to The Michael J. Fox Foundation
Sonya Eremenco, M.A., Critical Path Institute

Keith Fargo, Ph.D., Lewy Body Dementia Association
Rebecca Fuller, Ph.D., CHDI Management

Fred Goldstein, M.S., Community Advocate

Rick Grant, Community Advocate

Catherine Kopil, Ph.D., The Michael J. Fox Foundation
Helen Mathews, Cure Parkinson’s

Nadezda Radoja, Ph.D., National Institute on Aging
Diane Stephenson, Ph.D., Critical Path Institute

Angela Taylor, Lewy Body Dementia Association
Yuge Xiao, The Michael J. Fox Foundation

Regulatory Agencies

Teresa Buracchio, M.D., U.S. Food and Drug Administration
Michelle Campbell, Ph.D., U.S. Food and Drug Administration
Emily Freilich, M.D., U.S. Food and Drug Administration
Laura Jawidzik, MD, U.S. Food and Drug Administration
Ranjit Mani, M.D., U.S. Food and Drug Administration

Academia

Bradley Boeve, M.D., Mayo Clinic

Kathrin Brockmann, M.D., University of Tuebingen
Richard Camicioli, M.D., University of Alberta

David Cella, Ph.D., Northwestern University

Michael Donohue, Ph.D., University of Southern California
James Galvin, M.D., M.P.H., University of Miami
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Jennifer Goldman, M.D., M..S., Barrow Neurological Institute and JPG Enterprises, LLC
Jessica Langbaum, Ph.D., Banner Health

Rachael Lawson, Ph.D., MSc, Newcastle University

James Leverenz, M.D., Cleveland Clinic

Jennifer Mammen, Ph.D., APRN-CNP, UMass Dartmouth (in absentia)
Kenneth Marek, M.D., Institute for Neurodegenerative Disorders

Tiago Mestre, M.D., MSc, University of Ottawa

Kathleen Poston, M.D., MS, Stanford University Medical Center
Madeline Sharp, M.D., McGill University

Caroline Tanner, M.D., Ph.D., University of California San Francisco
John-Paul Taylor, M.B.B.S., Ph.D., Newcastle University

Daniel Weintraub, M.D., University of Pennsylvania

Michele York, Ph.D., ABPP-CN, Baylor College of Medicine

Industry

Kevin Biglan, M.D., M.P.H., Eli Lilly

Chris Edgar, Ph.D., Cogstate

Christopher Randolph, Ph.D., ABPP-CN, WCG

Tien Dam, M.D., Neumora Therapeutics

Gennaro Pagano, M.D., M.S., Ph.D., eM.B.A., F. Hoffman-La Roche
Arthur Simen, M.D., Ph.D., Takeda Pharmaceuticals

RAND Team

Shannon Donofry, Ph.D., RAND
Claire O’Hanlon, Ph.D., M.P.P., RAND
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Abbreviations

AD
ADAS-Cog
CAMCOG-R
CANTAB
CB

CFC

CaGlI

DAFS

DLB
DLB-MCI
ECB

IADL

MCI

MDRS
MDS-UPDRS

MIJFF
MMSE
MoCA
NCPT
PACC
PD

PDD
PD-CFRS
PD-CRS
PD-MCI
RBANS
UPSA

VRFCAT

Alzheimer’s disease

Alzheimer’s Disease Assessment Scale-Cognitive

Cambridge Cognitive Assessment—Revised

Cambridge Neuropsychological Test Automated Battery

Cogstate Battery

Cognitive Functional Composite

Clinical Global Impression

Direct Assessment of Functional Status

dementia with Lewy bodies

dementia with Lewy bodies mild cognitive impairment

Everyday Cognition Battery

instrumental activities of daily life

mild cognitive impairment

Mattis Dementia Rating Scale

Movement Disorders Society-sponsored revision of the Unified
Parkinson’s Disease Rating Scale

Michael J. Fox Foundation

mini-mental status examination

Montreal Cognitive Assessment

NeuroCognitive Performance Test

preclinical Alzheimer’s cognitive composite

Parkinson’s disease

Parkinson’s disease dementia

Parkinson’s Disease Cognitive Functional Rating Scale

Parkinson’s Disease Cognitive Rating Scale

Parkinson’s disease—mild cognitive impairment

Repeatable Battery for the Assessment of Neuropsychological Status

University of California San Diego Performance-Based Skills
Assessment

Virtual Reality Functional Capacity Assessment Tool
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